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“MEASLES CASE MAN..GEMENT AND VITAMIN A"

“MEASLES CASE MANAGEMENT AND VITAMIN A”

Too many infants and young children die from tk. - complications of measles
each year. Today, measles deaths can be prevented. The purpose of this slide
presentation is to update health professionals on measles case management in-
cluding a new way of reducing measles complications and mortality by giving
oral vitamin A supplements. The slides can be used as part of a formal training
course or an informal refresher/orientation session for health professionals and
para-professionals. The presentation contains 2 overview of all the essential
elements of case management. It emphasizes newer aspects such as vitamin A
supplementation, including the results of studies in which the association of
vitamin A ard measles was identified and the effect of treatment tested. It also
provides practical guidance on topics such as diagnosing complications, sup-
plies needed at health centers, doses for different age groups, vitamin A
preparafions and how (v administer them.

“CAUSES OF CHILD MORTALITY”

Despite the availability of a highly effective vaccine, measles is still responsible
for more deathz than all other EPI (Expanded Program of Immunization) target
diseases combined. In developing countries, measles case fatality rates are 20
times those currently reported in developed countries. Community studies of
measles outbreaks between 1961 and 1990 show case fatality rates from 1.5 to 30
percent. High measles mortality was initially thought to occur only in Africa,
but high rates have now been report-d in Asia and Latin America as well. Im-
portant reasons for the high mortality seen in developing countries include:
young age at the time of infection, poverty, overcrowding and intensity of ex-
posure, and absent or delayed medical care. Nutritional status, especially
vitamin A status, has been recognized as a critical factor in recent years.

“MEASLES OUTCOMES”

Deaths from measles occur mainly due to complications such as pneumonia,
diarrhea and croup. Other complications of measles namely, blindness, otitis
media, encephalitis and growth failure result in lifelong disabilities. The in-
cidence of illness and death (from other childhood illr.esses) in the months fol-
lowing an outbreak of measles can be ten times greater in measles survivors.
Thus, not only does measles cause death and complications in the acute phase,
but the longer term effects of an attack of measles can also be seen in the
reduced survival rates of infected infants and young children over a period of
many months. Those who survive the acute disease have a greatly increased
chance of dying from a variety of other conditions, compared with those not in-
fected with measles. The younger the age at the time of infection, the more
noticeable is this delayed mortality phenomenon.




“MEASLES CASE MANAGEMENT AND VITAMIN A"

“IMPACT OF VITAMIN A”

Half of all blindness in Africa is attributed to measles. Studies in Asia and
Africa repurted that low vitamin A blood levels were associated with measles
and that low vitamin A blood levels increased the risk of death in children. Low
blood levels in measles patients were reported not only in areas where vita-
min A deficiency was a serious problem, but also in areas where clinical signs
of vitamin A deficiency were not commonly seen. Recently, three randomized
clinical trials with vitamin A supplements showed conclusively that treatment
of severe cases of measles with at least two doses of 200,000 IU of oral vita-

min A reduced the severity and duration of complications and reduced mor-

tality

— POINT TO GRAPH —

WHO has issued directives on routinely giving oral vitamin A supplements to
children with severe measles.

“MEASLES AND VITAMIN A”

“1S IT MEASLES?”

The first step in case management is accurate and timely identification of all
cases. Measles can be diagnosed as shown here.

— READ FROM SLIDE —

In summary, the simple clinical case definition for diagnosing measles is: fever
for more than three days with a characteristic rash, and at least one of the fol-
lowing — cough, runny nose, red eyes.



“MEASLES CASE MANAGEMENT AND VITAMIN A"

“VITAMIN A SCHEDULE"

The vitamin A protocol for measles is shown here. According to published
studies the dosage recommended here is absorbed sufficiently to have an im-
pact, even though diarrhea is often present with the measles. Infants under 12
months ot age and those weighing less than 8 kilos, receive half the dose, equall-
ing 100,000 IU instead of 200,000 IU.

Vitamin A is available in capsules or in a liquid concentrate. Older children can
swallow a capsule that contains 200,000 IU. However, children under 2 years of
age will need to have the contents squeezed out into their mouths. The number
of drops in a capsule of vitamin A may vary from 6-8 drops. When each new
batch of capsules is unpacked, measure the number of drops by cutting open a
capsule and measuring its contents in drops. The tull contents of each capsule
equal one dose of 200,000 IU. For infants under 12 months, cut open the capsule
and squeeze out half the number of drops directly into the their mouth. This
equals one dose of 100,000 IU. Children too sick to swallow a capsule can be
given the supplement in this way aiso.

“VITAMIN A SUPPLIES”

Vitamin A supplementation of measles cases can be readily adapted to fit into

many primary health care programs because it has « number of advantages: it

can be easily given by mouth and no injections are needed, the supplement re-
quires no refrigeration, and has a reasonably long shelf life — 2 years in an un-
opened bottle and 6 months once the bottle has been opened.

— READ FROM SLIDE —

“FEEDING AND FLUIDS ARE CRITICAL”

Feeding of the child with measles, and teaching the child’s caretaker at home
about special feeding, are key elements for all patients. A critical factor that was
noted in several of the clinical studies on measles complications was the extent
to which young children lost weight and how frequently clinical signs of
protein-calorie malnutrition appeared in measles survivors. The lowered resis-
tance to diarrhea, pneumonia and other diseases following measles can con-
tinue for up to one year and can be attributed at least in part to protein-calorie
malnutrition from which these children may never recover, unless special
measures are taken to actively increase weight gain following the initial meas-
les episode. Mothers and other family members should riot stop feeding the
child with measles. If possible, the amount and frequency of feedings should be
increased using high calorie and nutrient-rich foods. The child’s weight gain
should be monitored frequently. To motivate the child’s care-giver to provide
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“MEASLES CASE MANAGEMENT AND VITAMIN A~

continued care to the measles survivor in the home, it should be clearly pointed
out that the risk of dying does not pass as quickly as the disappearance of rash
and fever in measles.

“NUTRITION MESSAGES”
— READ FROM SLIDE —

r

-&1°1 D.E

A Explain to the mother/caregiver that measles has severely weakened the child.
1 2 _ Remind her to give more food more often. If diarrhea is present, give more

sxdll  fluids. Special foods or expensive supplements are generally not necessary for
children recuperating from measles. Traditicnal foods, prepared with locally
popular weaning dishes can be enriched by adding ingredients rich in energy,
protein, vitamins and minerals. Mothers or caretakers will need to be shown
the types and quantities of desired foods for younger children. Children should
be monitored for weight weekly or monthly.

“COMPLICATIONS"”

The child with measles should be screened and kept under observation for com-
plications. Prompt treatment is the key to saving lives. WHO has issued
guidelines for treating complications for some conditions including diarrhea
and respiratory infections. We will briefly review some of the important points.

— READ FROM SLIDE —

“PNEUMONIA"”

— READ FROM SLIDE —

“EYE LESIONS”

— READ FROM SLIDE —




“MEASLES CASE MANAGEMENT AND VITAMIN A~

“DIARRHEA/DEHYDRATION”

— READ FROM SLIDE —

“SUPPLIES NEEDED”

— READ FROM SLIDE —

“IMMUNIZATION"

As we begin to devote new resources to improving measles case management,
we should not forget that prevention is better than cure. In fact, the primary in-
tervention for effective and sustained measles control is universal immuniza-
tion. The single most important determinant of measles morbidity and
mortality is vaccination status. Universal immunization is the permanent solu-
tion to measles. Yet coverage remains well below 100 per cent.

“EXPANDING COVERAGE"

Greater efforts are needed to increase coverage. This is a summary of key prin-
ciples.

— READ FROM SLIDE —




“MEASLES CASE MANAGEMENT AND VITAMIN A~

“TARGETS FOR 1995

Measles has claimed over 3 million lives of children during the past two years.
In addition to these deaths, children who survived the initial infection have ex-
_ perienced an incidence of illness and death that is ten times greater than
N 20 l children who did not have measles. Thus UNICEF has called measles “one of
madt e the single most deadly threats to the children of the 1990’s.” Recent research
shows that there is hope for the child who contracts measles — vitamia A
dosing of measles cases and the prompt treatment of complications must be-
come universal practices. It is essential also to train motuers in nutritional
recuperation of the child with a history of measles because these children
remain at high risk of morbidity and mortality for up to one year after infection.
The strategy that has been described in this slide presentation can go a long
way in meeting targets for 1995 set at the World Sumunit for Children held in

1990.

SLIDE

— READ QUOTE FRON SLIDE —

In summary, a comprehensive measles con‘rol strategy should include both —
effective case management and prevention through immunization.

— READ “STRATEGY” FROM SLIDE —



“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A”

“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A"

Bien trop de nourrissons et de jeunes enfants meurent des conséquences de la
rougeole chaque année. Dans une communauté asiatique, chaque mort causée
par la rougeole est suivie par une offrande, sous forme de figure en bois, a la
déesse de la rougeole “mata.”

— MONTRER LA DIAPOSITIVE —

Aujourd’hui, nous pouvons prévenir la mortalité causée par la rougeole. Ce
diaporama vise 2 communiquer aux professionnels de la santé les informations
les plus récentes sur le traitement de la rougeole, y compris sur les nouvelles
modalités de réduction des complications et de la mortalité grace a
I'administration de compléments vitaminiques A oraux. Ces diapositives
peuvent €tre utilisécs dans le cadre d’un stage de formation officiel ou servir de
support informel pour des séances de mise a jour/ori=ntation a l'intention de
professionnels et para-professionnels de la santé. La présentation donne une
vue d’ensemble de tous les éléments essentiels du traitement de la rougeole en
mettant 1’accent sur les aspects les plus récents tels que I’ad ministration de
compléments vitaminiques, avec notamment les résultats d’études qui ont
révélé les rapports entre la vitamine A et la rougeole et testé les effets des traite-
ments. Ce diaporama donne en outre une orientation pratique dans des
domaines tels que le diagnostic des complications, les médicaments dont doit
disposer un centre de santé, les doses a administrer a différents y.oupes d’age
et les préparations e: modalités d’administration de vitamine A.

“CAUSES DE LA MORTALITE JUVENILE"

En dépit de l'existence d"un vaccin fort efficace, la rougeole continue de provo-
quer plus de morts que toutes les autres maladies visées par le PEV
(Programme élargi de vaccination) combinées. Dans les pays en
développement, le taux de mortalité attribuable a la rougeole est 20 fois
supérieurs a celui signalé dans les pays industrialisés. Les études en milieu com-
munautaire réalisées sur les poussées de rougeole entre 1961 et 1990 révélent
du taux de mortalité de 1,5 a 30 %. On pensait initialement que le taux élevé de
mortalité ne se produisaient qu’en Afrique, mais des chiffres particulierement
élevés ont également été signalés en Asie et en Amérique latine. Parmi les prin-
cipales causes de ce phénomene dans les pays en développement, on citera : in-
fection des jeunes, pauvreté, surpeuplement et intensité de 1’exposition et soins
médicaux inexistants ou insuffisants. Durant ces derniéres années, on a reconnu
le caractére crucial de I’état nutritionnel, et tout particulierement celui de la
vitamine A.




“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A”

“CONSEQUENCES DE LA ROUGEOLE”

La mortalité due a la rougeole est principalement attribuable aux complications
telies que la pneumonie, la diarrhée et le croup. Il est d’autres complications tel-
les que la cécité, I’antrite, I'encéphalite et les troubles de croissance qui provo-
quent des incapacités a vie. L’incidence de la maladie et de la mortalité (causée
par d’autres maladies de I'enfance) durant les mois qui suivent I’apparition de
la rougeole peut étre dix fois plus élevée chez les personnes qui ont survécu a la
rougeole. Autrement dit, la rougeole est cause de mortalité et de complications
durant la phase aigué, et qui plus est, la maladie a des effets a plus long terme
qui se traduisent par des taux de survie réduits chez les nourrissons et les
jeunes enfants infectés pendant plusieurs mois. Ceux qui survivent la phase
aigué de la maladie courent plus de risques de mourir d’une série d’autres
maux que les sujets n’ayant pas été infectés par la rougeole. Plus le sujet infecté
est jeune et plus ce phénomene de mortalité retardée est notable.

“EFFET DE LA VITAMINE A"

La moitié des cas de cécité en Afrique sont attribuables a la rougeole. Des
études entreprises en Afrique et en Asie signalent qu'un rapport a pu étre établi
entre de faibles niveaux de vitamine A dans le sang et la rougeole, et que ces
faibles niveaux provoquaient un accroissement du risque de mortalité chez les
enfants. Ces faibles niveaux chez les patients souffrant de rougeole étaient
signalés non seulement dans les régions ou les carences vitaminiques A
posaient un grave probléme mais également 1a ou les signes cliniques des caren-
ces vitaminiques A n’étaient pas couramment observés. Derniérement, trois es-
sais cliniques aléatoires avec compléments de vitamine A ont clairement établi
que le traitement des cas graves de rougeole avec au moins deux doses de

200 000 IU de vitamine A orale réduisait la gravité et la durée des complications
ainsi que la mortalité.

-~ MONTRER GRAPHIQUE —

L’OMS a publié des directives pour I’administration courante de compléments
vitaminiques A aux enfants souffrant de rougeole aigué.

“LA ROUGEOLE ET LA VITAMINE A"

— LIRE LA DIAPOSITIVE —
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“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A”

“INTERVENTIONS”

— LIRE LA DIAPOSITIVE —

“EST-CE LA ROUGEOLE ?”

La premiére étape de toute intervention consiste & dépister correctement et a
temps tous les cas. Le diagnostic de la rougeole peut étre établi comme suit.

— LIPE LA DIAPOSITIVE —

En résumé, la définition clinique simple du diagnostic de la rougeole est la
suivante : fievre pendant plus de trois jours avec une éruption caractéristique et
au moins un des symptémes suivants : toux, nez qui coule, yeux rouges.

“QUAND ET COMMENT ADMINISTRER LA VITAMINE A?”

Cette diapositive indique le protocole d’administration de vitamine A dans les
cas de rougeole. Selon les études publiées, le dosage qui est ici recommandé est
suffisamment absorbé pour produire un effet, et ce en dépit de la diarrhée qui
accompagne souvent la rougeole. Les enfants de moins de 12 meis, et ceux qui
pésent moins de 8 kilos doivent recevoir la moitié, soit 100 000 IU au lieu de

200 000 IU.

“LE DOSAGE DE LA VITAMINE A"

La vitamine A existe en capsules ou sous forme de concentré liquide. Les en-
fants plus 4gés peuvent avaler une capsule contenant 200 000 IU. Par contre, les
enfants de moins de 2 ans ne peuvent pas avaler la capsiule, mais seulement son
contenu. Le nombre de gouttes dans une capsule de vitamine A varie de 6 4 8.
Chaque fois qu’'un nouveau lot de capsules est ouvert, il convient de compter le
nombre de gouttes en ouvrant une des capsules. Le contenu de chaque capsule
équivaut & une dose de 200 000 IU. Dans le cas des jeunes enfants de moins de
12 mois, ouvrir la capsule et leur faire avaler directement la moitié du contenu.
Cela équivaut & une dose de 100 000 IU. On peut également administrer la
vitamine A de la sorte aux enfants qui sont trop malades pour avaler une cap-

sule.




“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A”

“L’APPROVISIONNEMENT EN VITAMINE A"

La vitamine A dans les cas de rougeole peut aisément s’adapter pour s’inscrire
dans n’importe quel programme de soins de santé primaires car elle présente
un certain nombre d’avantages : elle peut étre aisément administrée par voie
orale et aucune injection n’est nécessaire, les compléments n’exigent pas de
refroidissement et leur durée de vie est relativement longue (deux ans pour un
flacon non entamé et 6 mois lorsqu’il est entamé).

— LIRE LA DIAPOSITIVE —

“IL EST ESSENTIEL DE BOIRE ET DE MANGER"

“CONSEILS

Dans le cadre de tout traitement, il est essentiel de faire manger I'enfant quia la
rougeole et de montrer a la personne qui s’en occupe certaines préparations
spéciales. Dans plusieurs des études cliniques réalisées sur les complications de
la rougeole, on a relevé un facteur fondamental : les pertes pondérales des
jeunes enfants et la fréquence avec laquelle des signes de malnutrition proteino-
calorique apparaissaient chez les survivants de !a rougeole. La moindre
résistance 2 la diarrhée, la pneumonie et les autres maladies suivant la rougeole
peuvent se maintenir pendant un an et peuvent étre partiellement attribuables a
la malnutrition protéino-calorique de laquelle ces enfants risquent de ne jamais
se récupérer,  moins que des mesures particuliéres soient prises pour accroitre
de fagon active le gain pondéral dés les épisodes initiaux de la rougeole. Les
meres et les autres membres de la famille ne doivent pas s’arréter de donner a
manger aux enfants souffrant de rougeole. Dans ]a mesure du possible, la
quantité et la fréquence des repas doivent étre accrues en utilisant des aliments
riches en calories et en nutriments. Le gain pondéral de I'enfant doit étre suivi
avec fréquence. Afin de motiver les personnes s’occupant des enfants pour
qu’elles continuent de les soigner, il faut leur préciser que le risque de mortalité
ne disparait pas aussi vite que les éruptions ou la fievre.

DE NUTRITION”

Expliquer a la mere, ou en général a la personne qui s’occupe e l'enfant, que la
rougeole affaiblit considérablement I'enfant. Lui rappeler de lui donner a
manger plus et plus souvent. Si I'enfant souffre de diarrhée, lui donner plus de
liquides. Les aliments spéciaux ou les compléments coteux ne sont
généralement pas nécessaires pour les enfants qui se récuperent de la rougeole.
Les aliments traditionnels préparés avec des préparations de sevrage fort
répandues localement peuvent étre fortifiés avec des ingrédients riches en
énergie, protéines, vitamines et minéraux. Il faut montrer aux personnes qui
s’occupent des jeunes enfants quels types et quelles quantités d’aliments leur
donner. Les enfants doivent étre pesés chaque semaine ou chaque mois.

10



“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A~

“COMPLICATIOMNS"”

L’enfant qui souffre de rougeole doit étre examiné et surveillé pour prévenir
toute complication. Pour sauver sa vie, il est nécessa ‘e de traiter la maladie
sans attendre. L’'OMS a publié des lignes directrices pour le traitement de cer-
taines complications de la rougeole, dont la diarrhée et les infections
respiratoires. Passons brievement en revue certains des points importants.

— LIRE LA DIAPOSITIVE —

“PNEUMONIE, STRIDEUR\CROUP”

— LIRE LA DIAPOSITIVE —

“LESIONS OCULAIRES”

— LIRE LA DIAPOSITIVE —

“DIARRHEE/DESHYDRATATION"”

11



“PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A~

“VACCINATION"

Nous commencons a affecter de nouvelles ressources a I’amélioration du traite-
ment de la rougeole, mais il ne faut pas oublier qu’il vaut mieux prévenir que
guérir. En fait, la vaccination universelle est la principale intervention pour une
lutte efficace et durable contre la rougeole. L’élément de plus déterminant face
au risque de mortalité et de morbidité est I'état de vaccination. La vaccination
universelle est la solution permanente contre la rougeole. En dépit de cela, la
couverture est nettement inférieure a 100 %.

“AUGMENTATION DE LA COUVERTURE VACCINALE"

Des efforts plus intenses sont nécessaires pour accroitre la couverture. Voici
une syntheése des principes de base.

— LIRE LA DIAPOSITIVE —

“OBJECTIFS POUR 1995”

Durant les deux dernieres années, la rougeole a tué plus de 3 millions d’enfants.
Outre ces déces, les enfants qui ont survécu I'infection initiale ont subi une in-
cidence de la maladie et de la mortalité dix fois supérieure a ceile des enfants
n’ayant pas souffert de la rougeole. C’est pourquoi I'UNICEF considere la
rougeole comme “l’'une des menaces les plus mortelles contre les enfants durant
les années 90”. De récents travaux de recherche révelent qu‘il existe un espoir
pour les enfants qui contractent la rougeole : I’administration de vitamine A et
le traitement rapide des complications doivent devenir des pratiques univer-
selles. Il est également essentiel de former les meéres pour qu’elles puissent con-
tribuer a la récupération nutritionneclle de 'enfant ayant souffert de la rougeole,
compte tenu du degré élevé de morbidité et de mortalité qui persiste, dans cer-
tains cas méme un an apres l'infection. La stratégie décrite dans ce diaporama
peut fortement contribuer a réaliser les objectifs fixés pour 1995 au Sommet
mondial pour les enfants de 1990.

— LIRE CITATIONS SUR LA DIAPOSITIVE —

En résumé, toute stratégie complete de lutte contre la rougeole doit comprendre
un traitement efficace et une prévention sous forme de vaccination.

— LIRE STRATEGIE SUR LA DIAPOSITIVE —
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“ EL MANEJO DEL SARAMPION Y LA VITAMINA A~

“EL MANEJO DEL SARAMPION Y LA VITAMINA A”

Muchos infantes y nifios mueren anualmente de complicaciones asociadas con
el sarampion. En una comunidad asiatica, cada muerte asociada con el
sarampion se conmemora con una estatuilla de madera como ofrenda a la diosa
del sarampién conocida como “mata”.

— SENALE HACIA LA DIAPOSITIVA —

Hoy en dia, las muertes causadas por el sarampién se pueden prevenir. El
proposito de esta presentacion es actualizar a los profesionales y para-
profesionales de salud en el manejo de los casos de sarampion, incluyendo una
nueva manera de reducir las complicaciones y la mortalidad relacionadas con el
sarampion mediante la administracién de dosis altas de vitamina A. Las
diapositivas se pueden utilizar como parte de un curso formal o como parte de
una sesion informal de introduccién o actualizacién para profesionales o para-
profesionales. La presentacion contiene una revision de los elementos esen-
ciales del manejo de casos. Enfatiza aspectos nuevos tales como la
complementacion con vitamina A, incluyendo los resultados de estudios en los
cuales se identifico la asociacion de la vitamina A co.. el sarampién y se
comprobd el efecto del tratamiento con vitamina A. También ofrece una guia
practica sobre temas como el diagnéstico de las complicaciones, los materiales
necesarios en los servicios de salud, las dosis para diferentes grupos de edad, y
las preparaciones de vitaudna A y cdmo administrarlas.

“CAUSAS DE MORTALIDAD INFANTIL”

A pesar de la disponibilidad de una vacuna muy efectiva, el sarampién atin es
responsable de mas muertes que la combinacion de todas las demas enfer-
medades prevenibles por inmunizacién que estan cubiertas por el Programa
Ampliado de Inmunizaciones (PAI). En lcs paises en via de desarrollo, la
letalidad por sarampion es 20 veces mas alta que en los paises desarrollados. Es-
tudios de epidemias en comunidades entre 1961 y 1990 muestran tasas de
letalidad entre 1,5 y 30 por ciento. Se crefa que las tasas de mortalidad altas
asociadas con el sarampién ocurrian solamente en Africa, pero reciententente se
han informado tasas altas en Latinoamiricay Asia. Algunos de los factores im-
portantes que contribuyen a la alta mortalidad en los paises en via de desarrollo
incluyen: edad temprana en el momento de la infeccién, pobreza, hacinamiento
e intensidad de la exposicion, y atencién médica tardia o ausente. Reciente-
mente se ha identificado el estado nutricional, especialmente el estado de
vitamina A, como un factor critico.

13



“ EL MANEJO DEL SARAMPION Y LA VITAMINA A~

“CONSECUENCIAS DEL SARAMPION"

Las muertes relacionadas con el sarampién ocurren principalmente a causa de
complicaciones como la neumonia, la diarrea y el crup. Otras complicaciones
del sarampién, especialmente la ceguera, la otitis media, la encefalitis y el
retraso en el crecimiento, producen incapacidad de por vida. La incidencia de
morbilidad y mortalidad (por otras enfermedades de la nifiez) en los meses que
le siguen a una epidemia de sarampi6n puede llegar a ser diez veces mas alta
en los sobrevivientes al sarampion. Asi, el sarampion no solamente puede
causar la muerte y complicaciones durante su fase aguda, sino que los efectos a
largo plazo después de la enfermedad se pueden ver en la reduccion de los
indices de sobrevivencia de los nifios durante un periodo de varios meses. Los
que sobreviven la enfermedad aguda tienen una probabilidad mas alta de
morir por varias causas, cuando se comparan con los que no tuvieron el
sarampion. Entre menor es la edad del nifio en el momento de la infeccién
mayor es la mortalidad a largo plazo.

“IMPACTO DE LA VITAMINA A"

La mitad de los casos de ceguera en Africa se pueden atribuir al sarampi6n. Es-
tudios en Africa y Asia muestran que los niveles bajos de vitamina A en la
sangre incrementan el riesgo de muerte en los nifios. Se ha informado sobre
niveles bajos de retinol en la sangre de pacientes con sarampi6n, no solamente
en lugares en donde la deficiencia de vitamina A es un problema serio, sino
también en 4reas en donde no se observan comiinmente signos clinicos de
dicha deficiencia. Recientemente, tres estudios clinicos con utilizacién aleatoria
de complementos de vitamina A han demostrado en forma concluyente que el
tratamiento de los casos severos de sarampién con por lo menos dos dosis de
200.000 Ul de vitamina A por via oral reduce la severidad y la duracién de las
complicaciones y disminuye la mortalidad.

— SENALE LA GRAFICA —
La Organizacién Mundial de la Salud (OMS) ha divulgado recomendaciones

para administrar rutinariamente vitamina A por via oral a los nifios con
sarampion severo.

“EL SARAMPION Y LA VITAMINA A"

— LEA LA DIAPOSITIVA —
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“ EL MANEJO DEL SARAMPION Y LA VITAMINA A~

“MANEJO DE LOS CASOS”

— LEA LA DIAPOSITIVA —

El primer paso en el manejo del sarampién es la oportuna y adecuada
identificacion de todos los cascs. El sarampién se puede diagnosticar como se

muestra aqui.

— LEA LA DIAPOSITIVA —

En resumen, la definicién del caso clinicc para el diagndstico del sarampién es:
fiebre de mas de tres dias con un brote caracteristico, y por lo menos uno de los
siguientes sintomas: tos, secrecién nasal, ojos rojos.

“PLAN DE TRATAMIENTO CON VITAMIMA A"

Aqui se muestra el protocolo de tratamiento con vitamina A para el sarampion.
De acuerdo con algunos estudios que se han publicado, la dosis que se
recomienda aqui se absorbe suficientemente para tener u.'npacto a pesar de que
el sarampién se acompana frecuentemente de diarrea. Los nifios menores de 12
meses y los que pesan menos de 8 kilos reciben la mitad de la dosis, o sea
100.000 UT en lugar de 200.000 UI.

“ADMINISTRACION DE LA VITAMINA A"

La vitamina A se encuentra en capsulas o en un liquido concentrado. Los nifios
mayores pueden ingerir una capsula que contiene 200.000 UL A los nifios
menores de dos afios se les debe escurrir el contenido de la cidpsula directa-
mente en la boca. El niimero de gotas en una cipsula de vitamina A varia de

6 a 8. Cuando se destapa un nuevo lote de capsulas, se debe medir el niimero
de gotas cortando una capsula y contando el numero de gotas que contiene. El
contenido total de una capsula es igual a una dosis de 200.000 UI. Para nifos
menores de 12 meses, se abre la cipsula y se exprime la mitad del niumero de
gotas directamente en la boca. Esto es equivalente a una dosis de 100.000 UL
Este método también se puede utilizar en aquellos nifios que estin demasiado
enfermos para ingerir la capsula.
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“ EL MANEJQ DL, SARAMPION Y LA VITAMINA A"

“COMPLEMENTOS DE VITAMINA A"

La complementacién con vitamina A de los casos de sarampién se puede adap-
tar facilmente a los programas de atencién primaria de salud porque tiene las
siguientes ventajas: se puede administrar facilmente por via oral y no se
necesitan inyecciones; el complemento no necesita refrigerarse; y tiene un
tiempo de vida bastante largo — 2 afios en un frasco sin destapar y 6 meses
después de destaparlo.

—LEA LA DIAPOSITIVA —

“LLA ALIMENTACION Y LA ADMINISTRACION DE LIQUIDOS SON CLAVES”

La alimentacion del nifio con sarampién y la ensefianza de la persona que cuida
el nifio en la casa acerca de la alimentacion especial son elementos criticos para
todos los pacientes. Un factor clave que se observé durante los estudios clinicos
sobre las complicaciones del sarampidn fue el grado de pérdida de pesoy la
frecuencia de signos clinicos de desnutricién proteinico-calérica en los
sobrevivientes. La menor resistencia a la diarrea, la neumonia y otras enfer-
medades después de un episcdio de sarampién puede continuar hasta por un
afio y se puede atribuir, por lo menos en parte, a la desnutricién proteinico-
calérica de la cual a veces no se recuperan los nifios si no se toman medidas
especiales para incrementar activamente la ganancia de peso después del
episodio de sarampion. Las madres u otros familiares no deven dejar de alimen-
tar al nifio con sarampién. Si es posible, la cantidad y la frecuencia de las
comidas se debe incrementar utilizando alimentos ricas en calorias y de alto
nivel nutricional. El peso del nifio se debe vigilar frecuentemente. Para motivar
a la persona que cuida del nifio a proveer atencién continua en el hogar al nifio
sobreviviente d- sarampion, se le debe enfatizar que el riesgo de muerte no
desaparece con la desaparicion del brote y la fiebre.

“MENSAJES NUTRICIONALES”

— LEA LA DIAPOSITIVA —

Expliquele a la madre o persona que cuida al nifio que el sarampior. deja muy
débil al nifio. Recuérdele que debe alimentarlo mas y con mayor frecuencia. 5i
hay diarrea, hay que darle mas comida y mas liquidos. Las comidas especiales
o los complementos costosos por lo general no son necesarios para el nifio que
se esta recuperando del sarampion. Los alimentos tradicionales, es
preparaciones comunes del destete, se pueden enriquecer agregandoles in-
gredientes ricos en calorias, proteinas, vitaminas y minerales. A las madres 0
personas que cuidan a los nifios mas pequefios se les debe ensefiar los tipos y
cantidades de alimentos recomendables para ellos. Se debe vigilar el peso
semanal o mensualmente.
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“EL MANEJO DEL SARAMPION Y LA VITAMINA A"

“COMPLICACIONES”

Al nifio con sarampion se le debe proteger y mantener bajo observacién para
detectar complicaciones. El tratamiento a tiempo es clave para prevenir ia
muerte. La OMS ha formulado recomendaciones para ratar las com-
plicaciones, incluyendo la diarrea y las infecciones respiratorias. Vamos a
repasar brevemente algunos de los puntos mas importantes.

— LEA LA DIAPOSITIVA —

“NEUMONIA"
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“ EL M4 NEJO DEL SARAMPION Y LA VITAMINA A"

“VACUNACION"

A tiempo que se asignan mas recursos para mejorar el manejo de los casos de
sarampion, no debemos olvidarnos de que la prevencién es mejor que la
curacién. De hecho, la intervencion bésica para el control efectivo y sostenido
del sarampi6n es la vacunacién universal. El mas importante determinante de
la morbilidad y mortalidad es el estado de vacunacion. La vacunacién universal
es la solucién permanente para el sarampion. Sin embargo, con frecuencia la
cobertura de vacunacién se mantiene muy por debajo del 100 por ciento.

“AMPLIACION DE LA COBERTURA”

Se necesitan mas esfuerzos para incrementar la cobertura. Este es un resumen
de los principios claves:

—LEA LA DIAPOSITIVA —

“METAS PARA 1995”

El sarampién ha matado a mas de 3 millones de nifios en los dos ultimos afios.
Ademas de estas muertes, los nifios que sobreviven la infeccion inicial sufren de
un indice de morbilidad y mortalidad diez veces mas alto que el de los que no
tuvieron sarampién. Asi, UNICEF ha llamado al sarampion “uno de las
mayores amenazas de muerte para los nifios en la década de los 1990s.” Es-
tudios recientes han demostrado que hay esperanza para el nifio que ha
contraido el sarampion: la administracion de vitamina A y el tratamiento opor-
tuno de las complicaciones deben convertirse en practicas universales. Es
también esencial capacitar a las madres en la recuperacién nutricional de los
nifios con historia de sarampién, porque estos nifics continian a alto riesgo de
mortalidad y morbilidad hasta un afio después de la infeccion. La estrategia
que se ha descrito en esta presentacion puede ayudar mucho a alcanzar las
metas para 1995 que se formularon en la Cumbre Mundial en Favor de la Infan-

cia efectuada en 1990.

—LEA LA DIAPOSITIVA —
En resumen, una estrategia comprensiva para el control del sarampién debe in-
cluir tanto el manejo efectivo de los casos como la prevencién por medio de la

vacunacion.

—LEA LA ESTRATEGIA DE LA DIAPOSITIVA —
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A Guade for Primary Health Care Programs

MEASLES CASE MANAGEMENT AND VITAMIN A
Introduction

easles is readily preventable by vaccination.

Yetin 1989. 45 miilion ctuidren in deveiop-
ing counmes suffered from measies. and of thi2se, | .4
million aied. Deaths from measles occur mainiy as a
result of complicanons such as pneumonia, dizrrhea
and crouv (stridar). Other complicanons of measies,
namely, blindness. ours media. encephalitis and
Zrowth failure. result in life-long disabilities. In
Atrica aione. where the prevalence of blindness n
~rescnoot childrenisesnmated at | per 1000. measies
'as been idenafied as responsible for half of ail
-uldhooa blindness. The incidence of illness and
Jeath (from other childhood winesses) 1n the months
following an outbreak of measies can be ten tmes
zreaterin measles survivors. This longer-term impact
1s only now becoming clear. indicaning that the ad-
verse outcomes of measles are more serious than
previously imagined.

To date there is no specific cure or reatment for
measles itself. Thus. case management guidelines are
umed at the preventon and treament of its com-
plicatons: antibiotics for secondary infections, anti-
pyreacs for fever, oral rehydranon therapy for
diarrthea. and eye care for ocular complicanons.
Recent studies in Africa have shown that vitamun A
therapy reduces the death rate and complications of
severe measies by half, While vitamin A has no direct
etfect on the measles virus, it prevents or lessens the
severity of the complications from measies,
presumably through its role as a protector of the
immune system and epithelial tissue. Measles lowers
the serum vitamin A level, causing a state of vitamin
A deficiency, which may not be obvious on clinical
examinaton. It is thought that the functioning of
epithelial surfaces of the eye, respiratory and
gastrointesunal tracts is damaged when serum
viamin A falls and remains below critical levels,
allowing the measies virus and other pathogens 1o
invade these tissues. causing eye damage, diarrhea,
pneumonia. croup, and Otitis media.

Vitamin A can be effective in reducing deaths and
complicanons from measles when given orally in the

_\_"

form of a concentrated liquid which is dispensed
through capsules or a pump-boule. No special tech-
nical skills or equipment are needed. Because the
technical and operanonal requmrements for measies
trmnncmwimvitammAarefcw.ucancasﬂybc
added to existing measies case management. Each
program wiil need to adapt the vitamin A component
(o fit into its present policies and pracnces. Specifi-
cally, the following acuons shouid be taken:

B Issue revised or new guidelines on measles
case management.

B Train heaith staff (heaith WOIKETS, Supervisors,
trainers, managers) on the "why" and "how"
of measies case management through short
in-service training sessions.

M Procure and distribute supplies. including
vitamin A.

@ Add information w0 existing reports and forms
o monitor effective measles case manage-

ment

It shouid be emphasized that vitamin A dosing of
measies cases should not undermine the importance
given to universal immunization. nutritional im-
provemeat, or appropriate treatment of the complica-
tioas of measies. [n fact, the primary intervention for
effective and sustained measies control is universal
immunization. Maintaining adequate nutritional
stauninyonngchildrm.cspecx’auydmingmcagu
of6ta2/4momhs.willassmeredmd¢mcfamﬁty
rates from measles and other common diseases of
chﬂdkaod.Clinicalexpuiaxccmdnmdoessuggcst.
however, that dramatic reductions in measies-refated
deaths and disabilities can be achieved in the very
near term if all children with measles are given oral
vitamin A supplements. The costs are minimai.
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This packet contains some toois that wiil facilitate
the incorporanon of new knowiedge about the num-
tonal :nanagement — cspecially viamun A sup-
plementanon — of measies cases miC existng
programs. It is assumed that the recipients of this
matenal are familiar with measies immunizanon

Measiles Case Management

management from diagnoss (o geamment.)

sive measies control program.)
Vitamin A Supplies: Guidelines

technical background.)

Technical Reviewers:

Jesus Bulux, CESSIAM, Guatemais City
David Calder. A.LD. Regional Development Office. Suva
Moses Chirambo, Sight Savers Africa Representative,

Lilongwe
Nicholas Coben, WHO/EPL Geneva

James Gibson, ALD., Waskingoon D.C.

Peter Greaves, UNICEF, New York City

G. Hussey, Children's Hospital. Cape Town

INCAP Sub-Committes on Micronutrients, Guatemala City
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guidelines and the case management of measies and
its complicanons. Thus. this packet focuses mainiy
on newer information about managing measies cases.
in particuiar. the use of vitamun A and emphais on
feeding.

—_— ]

The contents of this package are:

(Usefnlfa’hmlmmpuvidcxsmaﬂlcvcls.ilsummarizavuaspectsofmmlcscasc

B Measies Case Manzgement and Vitamin A: Slides/Hszdouts and Text
Contains pracucal informanon needed by health workers and their supervisors on how (0
implement the new guidelines for vitamun A suppierenianon within the context of acomprenen-

(Useful for staff 1esponsible for ordering suppiies and maintaining stores.)

The Scientific Basis for Using Vitamin A: An Annotated Bibliography
(Cmmimwchnimlhﬁmnamnaﬁmﬂcfaphysﬁ:iam.mdus,andmgmﬁzha

M. Klein, Children's Hospital, Cape Town

Robert Northrop, Brown Univernty, Providence
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was thought to occur only in communties with a
high prevalence of clinical vitamin A deficiency
+xerophthaimia). However, the resuits of recent problem.

THE SCIENTIFIC BASIS FOR USING VITAMIN A
An Annotated Bibliography

he following studies show that vitamin A studies, summarized in this bibliography, indicate
lowers measles case rataliry. Earlier. this effect that the benefits of supplementation for acute or
compiicated measles cases can be obtained even in
areas where clinical vitamin A deficiency is not a

Barciay AJJ.. A. Foster, and A, Sommer. 1987. Vitamin A Suppiements and Mortality Related to
Vieasies: A Randcinized Clinical Trial Brit Medical J 294:294-296. In a clinical tnial conducted
Junng the measies season tn Tanzama. 180 children under 6 years of age who were admited to the
hospitat for measles were randomized to receive either vitamin A treatment (200,000 IU of vitamin A
on the day of adrssion. and another 200,000 IU dose the following day) or the standard management
of measles without any vitamin A. Measles moruality in the supplemented group was 6/88 (7%)
compared to 12/92 (13%) among the controls. The difference was greatest for children underage 2 years
and children with lung disease., The incidence of mornality was several times higher among malnourished
children than better nounshed children. Vitamin A suppiementation reduced mortality in all nutritional

groups.

Coutsoudis, A., M. Broughton, and HM. Coovadia. 1991. Vitamin A Supplementation Reduces
Measles Morbidity in Young African Children: A Randomized, Placebo-Controiled, Double-
Blind Trinl Amer J Clin Nutr 54:890-895. In Durban, South Afiica, 60 infants aged 4 to 24 months
(average age 10 to 12 months) with complicated measles were randomly assigned (o a vitamin A
treatment or placebo group upon admission to the hospital. The children were followed up daily for 8
days in the hospital and thereafter at 6 weeks and 6 months. A dose of 200,000 IU oral vitamin A was
given to children over 12 months of age on day 1, day 2, day 8 and 6 weeks afier admission; younger
children received 100,000 IU instead f 200,000 IU. The resuits showed a significant reduction in the
duration of pneumonia in the suppiemented group and complete clinical recovery within 8 days in 96
percent of the treatment group versus 65 percent of the control group.

Foster, A. and A. Sommer. 1987. Corneal Ulceration, Measles, and Childhood Blindness in
Tanzaniz. Brit J Ophthalmol 71:331-343. One hundred and thirty children under the age of 11 years
with comeal ulcers were clinically examined to determine the cause of ulceration. Of these children,
40% were under the age of 2 years and 76% were under the age of 5 years. Serum vitamin A
measurements showed that 26% of the children had vitamin A deficiency. Measles infection was
associated with 29% of comeal ulcers in the under 2 year olds, 70% in the 2 to 4 year olds, and 37% in

the 5 to 10 year oids.




B Hussey, G.D. and M. Klein. 1990. A Randomized Controlled Trial of Vitamin A in Children with
Severe Measles. The New England J Medicine 323:160-164. A randomized. double- blind. placebo-
controlled vitamin A intervention trial was conducted on 189 non-xeropathalmic children with acute
measles in Cape Town, South Africa. Two doses of 200,000 IU each were administered to the trearment
2roup with a one-day interval between doses. Of the 12 children who died. 10 were among those given
the placebo. Treated children recovered more quickly from pneumonia and diarrhea. had less croup,
and spent fewer days i the hospital. These results were statistically significant.

® Markowitz, L.E., N. Nzilambi, W.J. Driskell et al. 1989, Vitamin A Leveils and Mortality Among
Hospitalized Measies Patients, Kinshasa, Zaire. J Trop Pediatrics 35:109-112. Serum vitamin A
levels were studied in 283 children hospitalized for measies between the ages of 4 and 60 months
(median 12) in Kinshasa, Zaire. Seventy-cne children died during hospitalization. Children below 24
months of age with vitamin A levels under 5 ug per dl had a significantly greater risk of dying than

those with higher levels.

@ Reddy V., P. Bhaskaram, N. Raghuramutu et al. 1986. Relationship Between Measies, Malnutri-
tion. and Blindness: A Prospective Study in Indian Children. Amer J Clin Nutr 44:924-930. [na
prospective sudy of 1.544 slum children under the age of 5 yearscarried out in Hyderabad, India, weight
and height measurements were taken at baseline, and morbidity data were collected weekly over a
lS-monmpaiod.InalL318cascsofmmmwueidendﬁed.ofwhich281 were followed for 6 months
after recovery. Comneal lesions were observed in 3% of the measles cases. Serum vitamin A levels were
seriously depressed in the children with measles. Nearly 60% of the children developed txonchop-
neumonia or diarrhea during the acute stage of measles, and over three times as many children with
measles developed severe malnutrition, as age- and weight-matched controls without measies.

Discussion

Recent research has shown that in addition to preventing blindness, vitamin A is an important factor in
oreventing infant and child mortality. The lining membranes of the body (especially epithelial surfaces) and
‘he immune system need vitamin A in order to function normaily and remain healthy. Blood leveis of vitamin
A are low inallchildrcnwithmensu.ThemonfamisisnocmihebodymvimmmAinmcuva
and itscansmatmeasbinmfuuwimthemlzascofdmeminnmebbod.WhmvimminAlmlsm
low, mescdswaaxenolongerablemmeathebodyeffecﬁvdyﬁomamkbymiaobainuwenvimmenb
ili i mmlxlmaﬁamchmamckhmmmmnismmammdxvﬁty
of infections. mare serious complications, and increased risk of death.

mcscsmdicsshOWth‘AvimminAlowasmmslucasefnnﬁtymmnonlyincanmmiﬁuwhmsigm
of vitamin A deficiency are commonly scen but also in areas where the deficiency may be marginal or

sub-clinical. These studies also pointed out the following:

thceﬁ'ecdvemofﬂnemalsupphmtsmfﬁcicnuytoimmirimpmt

— Diarrheadid not appear toreduce
nsofdianhmshaﬂdmccivemcsamcdoscofvitaminAasomex

Measles patients with complicatio
measles patients.

- ThcthmﬂMAmmmmymmchﬂmmunMZymofagc.
Howcver.mebencﬁBoprplemumﬁmwaeshowninchildluluptoﬂtageofGyem's.Thmfmc.
all complicated or acute measies cases should be supplemented with vitamin A.

M
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~ Meastes 1s closely linked to mainutntion. which predisposes to death from measics and also r2suits from
measies. Persuading mothers to acuvely increase the food intake ot children who are recuperanng from
measles can save additionai lives. Theretore aggressively treanng measies with numtional therapies —
including vitamin A supplementanon during acute measies and extra teeding during recuperanon —

has strong jusuficaoon.

Measles and vitamun A deficiency are imponant factors in childhood blindness. In mexsies pauents. the
nsk of corneal ulceration may remain high for several weeks after measies infection. This is associated
with viamun A deficiency, herpes simplex infection. measles virus invasion of the eves, and the use of

harmitul. traditional eve medicanons.




VITAMIN A SUPPLIES
Guidelines

Iz is critical to maintain an assured, uninternpted
supply of vitamin A supplements up to the point
of distribution. Many programs have suffered from
disrupuons in vitamin A supplement distribution be-
cause of insufficient planning and underestimations
of the time lags between reorder and receipt of the
supplies needed to replenish distribution sites,

Types of Preparations

Two forms of vitamin A preparations are swtable
for measles treatment:

8 Gelatin capsules containing a liquid con-
centrate of vitamin A. The most commonly
used preparation is the 200,000 [U capsule,
which also has 40 U of vitamin E for im-
proved stability and absorption. For smaller
children who cannot swatlow the capsule, the
health worker snips off the ¢nd of the capsule
and squeezes out its contents directly into the
child’s mouth. The number of drops in a cap-
sule of vitamin A may vary from 6 to 8. When
each new batch of capsules is unpacked, the
heaith worker should count the number of
drops by cutting open a capsule and squeezing
out the contents. The full contents of each
capsule equal one dose of 200.000 IU. To
reduce the dose to 100,000 IU (for 6 to 11
month old infants), half the number of drops
are squeezed out and discarded first, and the
remaining amount is given to the child.
200,000 IU capsules are generally available in
bottles of 500 and 100 capsules each, and the
cost per capsule is approximately 2 U.S. cents.
Bottles containing 100 capsules may be espe-
cially useful for peripheral heaith units be-
cause of the loss of potency that can occur
once the bottle has been opened.

B A dispenser bottle with pump containing a
liquid or syrup. This alternative (o the cap-
sule, which is being developed by WHO and
UNICEEF. delivers a pre~calib ated amount of
the liquid concentrate direcdy into the mouth
of the child. The chief advantayes are that the
dispenser delivers a more accurate dose of
100,000 IU. and is quicker and less messy. It

is also likely 10 be cheaper.

Over-the-counter preparauons such as multi-
vitamin supplements distributed through neaith ser-
vices or through retail sales in most countries are
inadequate for the treatment of measles.

Sources

UNICEF is the principal supplier of vitamin A
supplements. In addition to the 200,000 IU capsule,
UNICEF can provide capsules of other strengths
(e.g..100,000 IU or 50,000 IU).

UNICEF often provides vitamin A supplements as
part of its agreed program of cooperation with a
country’s health program. sometimes as acomponent
of kits of essential drugs. If such an arrangement does
not exist already and cannot be agreed upon.
UNICEF can, for a small fee, provide vitamin A
supplements o governments or agencies. A normal
delivery time of 6 to 9 months s..ould be allowed, but
in an emergency, supplies can be provided in a few
days. Agencies interested in obtaining vitamin A
supplies should contact the local UNICEF office
located in the capital city of the country.

Additicaal amounts of vitamin A forexperimental
purposes and emergency relief have also been
provided free of charge by Task Force Sight and Life.
Basle, Switzerland, a non-profit agency funded by
Hoffman-LaRcche.
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Estimating Requirements

A cridcal element for the success of vilamin A
supplementation is 10 obtain an assured supply of
supplements and have them ready for administration
by staff who make first contact with measles cases -
in the home, community, health post. clinic or hospi-
tal. By following the steps shown here, a one-year
supply can be estimated. Although the expected num-
ber of cases is estimated in relation to the size of the
birth cohort, not all cases will occur in the first year
of life.

Step 1:

Estimate the number of measles cases to be
managed by the health facility, or in the program
«rea, over a 12-month penod. If this informaton 1s
not available from hospital or clinic records, follow
step 2. If this information is available. go to step 3.

Step 2:

If no other basis exists for estimating the number
of measles cases. assume that children in the birth
cohort (0 to 11 months old) comprise 4% of the total
population. In the absence of measles immunization
in the area, the expected number of measles cases is
ali these children. To determine the number of ex-
pected measles cases in one year, estimate the
proportion of infants protected by immunization,

Step 1. Total population of the area served
Step 2. Birth cohort of 4%

efficacy, which equals 51% of infants
-Expected number of cases is the birth cobort
minus protected children, 400-204

~Round off to

Stej 3. Number of capsules at 2 doses/case
Step 4. Number of capsules needed per year
(inciudes 50% extra allowance for wastage, etc.)

EXAMPLE:
Estimating Requirements

—Percent of infants protected is immunization coverage of 60% x 85%

Step 5. Requirement is 2 bottles of 500 capsules each,or 6 bottles of 100 capsules each.

which is the coverage multiplied by a vaccine ef-
ficacy of 85%. This is subtracted from the 4% of the
total population. If measles immunization 2coverage
data are not available, assume 60% coverage. Round
off the final number of expected measles cases to the
nearest ten.

Step 3:
Multiply the number of cases by 2 for the number
of doses to be given.

Step 4:

Add allowances for unanticipated need (for ex-
ample, measles epidemic or for treatment of xeroph-
thalmia cases), wastage, need for end-of-year
reserve, and because capsules come in 100- or 500-

dose botdes.

Step 5:
Estimate how many 100-capsule or 500-capsule
bottles will be needed. (See box below)

NOTE: A re-order level shouid be estimated for
local inventories and every effort made to fill recui-
sitions for vitamin A suppli¢s in a timely manner.
Vitamin A distribution often suffers from intermit-
tent and inadequate supplies.

= 10,000
= 400
= 204
= 196
= 200
= 400
=400x 1.5= 600
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Storage and Care of Supplies

Vitamin A capsules are usually packaged in opa-
yue glass botues to reduce the effect of light and
lemperature. Because vitamin A must be protected
from suntight. do not transfer capsuies to ordinary
transparent containers. Vitamin A preparations are
more stable than vaccines and do not require
refrigeration. Vitamin A should not be frozen. Dis-
tribution to field sites can be made as infrequently as

once a year. The shelf life of capsules in an unopened
bottle is two years. Each container should have an
expiration date. Once the bottle is opened there is
gradual degradation. and supplies in opened con-
tainers should be used up within 6 months. if pos-
sible. Because vitamin A has a finite shelf life,
containers should be dated and labelled, and a "first
in, first out” method of dispensing should be used.
New stocks should be placed behind old stocks to
facilitate rotation.



MEASLES CASE MANAGEMENT

The information contained in this section is based on material in the following documents:

The Treatment and Management of Severe Protein-energy Malnutrition, World Health Organization, Geneva, 1981.
Acute Respiratory Infections in Children: Case Management in Smail Hospisals in Developing Countries: A Manual for Doc-
tors and Senior Health Workers. World Health Organization, Geneva, 1990.
A Manual for the Treament of Diarrhea: For Use by Physicians and Senior Health Workers.
World Health Organization, Geneva 1990.




Measies Case Management

1. Diagnosing Measles

There is no rapid laboratory diagnosis test for measles. A simple clinical case definition for
diagnosis of measies is:
Fever for more than three days with a characteristic maculo-papular rash, and at
least one of the following — cough, runny nose, red eyes.
Diagnosing the complications of measles involves two steps: taking a history and clinical
examinaron, as described below:

Taking a History

— Ask about:

[§)

o s W

Breastfeeding, and whether the child is taking weaning foods?

Is the child able to drink?

Cough, fast breathing or chest indrawing — symptoms of pneumonia.
Diarrhea — defined as three or more loose stools a day

Discharge from eyes or ears — symptoms of conjunctivitis and otitis media.

Abnonmal sleepiness — may be due to dehydration or encephalitis, or it may be a
symptom of a severely ill child.

Clinical Examination

— Check especially:

L.

2.

Temperature.
Weight — If possible enter weight on a growth chart. Whiere previous weight measure-
ments are available, weight loss can be an indicator both of dehydration and malnutrition.
Signs of dehydration—dry mucous membranes, 1oss of skin elasticity, restlessness.
Breathing rate and chest indrawing —Fast breathing with chest indrawing are signs of
severe pneumonia.

Eyes for comeal damage —the normally clear and black central part of the eye may be-
come opaque or be damaged.

Ears for discharge—may only be visible by examination.

Mouth — for ulcers.
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2. Advising the Mother

The child will be weak and prone to infections for some time. In uncomplicated measies, fever
will fall within a week and the rash will fade in 10-14 days. But increased risk of illness and death
may last for at least a year after measles. Mothers shouid be encou.aged to seek help for treamnent

or illness as early as possible during this period.

@ Continue breastfeeding, or try to give as much as the child can take of weaning foods and
fluids at frequent intervals. Feeding high energy foods which are not too bulky, as well as
yellow fruits and vegetables and dark green leaves, is important during recovery from meas-

les.

@ Control fever o0 reduce the risk of convuisions, by keeping the child at as normal a
temperature as possible.

B Bring the child back for further treatment if:

1. General condition worsens.

[£5)

Breathing becomes rapid or difficuit.

Diarrhea continues or signs of dehydration appear.

Child is not able to drink.

Eyes become painful, cloudy or there is change in vision.

A

3. Dosing witn Vitamin A

Giving vitamin A saves lives in the acute stage of measles. Vitamin A also reduces the severity of
many complications of measles in the long term. Give vitamin A supplements to all children with

measles:

® In areas where measles case fatality is known to be higtl.1

B Inareas of known vitamin A deﬁcicncy.1

1 (ED.NOTE: All rural and low-income urban communities in developing countries are at high risk of falling into
these categaries. Conducting studies to determine measies case fatality rates and vitamin A deficiency prevalence
involve expensive and technically complex studies. Mancgers of primary health care programs will need to make
their own decisions regarding the appropriateness of investing resources in such studies if current data do not exist,
or whethes to begin dosing ail measies cases with 2 doses of vitamin A on the assumption that the conditions noted
above are likely to prevail in their comm:mities.)
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® [n any case of severe or complicated measles. Vitamin A supplements should be used for
children with severe measies even in industrialized countries such as the U.S. or cuuntries

in Europe.
Vitamin A supplements are available either as capsules (50,000 IU, 100,000 IU or 200.000 IU) or

in liquid form with a pump dispenser. Check the instructions on the labels before use. Capsules need
10 be opened for children under the age of two years. Capsules have the advantage that they can be

given to mothers for use at home.

B Give the first dose of vitamin A directly to the child.

VITAMIN A FOR MEASLES SCHEDULE

Immedictely on Following day
diagnosis
Infants under
12 months 100,000 IU 100,000 IU
|
Children
one year and older 200,000 IU

W Have the mother watch you carefully if she will be required to give the next dose at home.
Make sure she understands the need for a dose on the following day.

4. Asking about Immunizations

Ask about the immunization status of the child with measles and other childrenin the family, Each
contact is an opportunity to update imniunizations and to give booster doses.
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5. Diagnosing Complications

A child with severe or complicated measles wiil need special treatment. In some situations. such
children will need referral. A child has severe or complicated measles. if on examination, it has any

of the signs listed in the box below:

SIGNS DIAGNOSIS
Recent severe weight loss Dehydration and/or malnutrition
Cough with rapid breathing or Pneumonia
Chest indrawing
Three/more loose stools a day Diarrhoea
Damaged or opaque central, Potentially blinding eye lesion
black part of eye
Discharge from ears Otitis media

; Convulsions, coma Encephalitis

6. Treating Complications

Many complications are associated with severe measles, however, these guidelines are for
management and treatment of the most common ones. These include malnutriticn. pneumonia,
diarrhea, eye lesions, and ottis media. A child with complications of measles can be treated
successfully. If seen early enough, almost all children can recover.

6.1 Fever
1. Giving paracetamol is the most effective way to reduce fever. Give p2racetamol when the
child feels very hot or the temperature under the arm is 39°C. Paracetamol has fewer sidc
effects than aspirin.
2. When a child has a convulsion due to high fever, the temperature can be brought down
rapidly by sponging the child with a cloth soaked in cold water. In addition, give
paracetamol every 4-6 hours.

NOTE: Fever alone is not an indication for treatment with antibiotics.
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Uy

6.2 Malnutrition
Children with measles become malnourished because:
W Appetite is poor due to fever and general illness.
m Feeding may be difficult due to mouth sores.
m Absorption of food is reduced due to diarrhea.
W There is increased demand for all nutrients both in the acute and recovery phases.

B There is a mistaken custom to stop feeding or reduce feeding in children with measles.

Children with complications following measles need both sufficient fluids and a high quality diet.
Dealing with malnutrition will depend on its degree as well as the age of the child. The following
are general guidelines to follow for severely malnourished children:

|. Encourage mothers to continue breast feeding.

2. Feed frequently, at least every two hours if possible.

3. Forseverely malnourished infants and children, start with 125 ml/kg of body weight of
half-strength milk feeds. As the child’s appetite increases, raise the amounts to 150 mkg

of body weight of full-strength milk feed.

4. Add vegetable oil and sugar to milk feeds or weaning mixes in order to increase the ener-
gy content.

If admitted to hospital, weigh the child daily to follow progress. Weight gain in the intensive
phase of rehydration can be marked. After rehydration, ““catch-up” growth should still be very rapid
with children given high energy feeding regimes. Feeding through a naso-gastric tube may be life
saving for children with very severe mainutrition.

FOR FURTHER DETAILS SEE: The Treatment and Managemens of Severe Protein-Energy
Malnugrition, World Health Organization, Geneva, 1981.
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6.3 Pneumonia

Diagnosis:

¥ Pneumonia signs are cough and fast breathing. The child must be calm while you are look-
ing and listening to its breathing,

B Severe pneumonia signs are cough, fast breathing and chest indrawing, Fast breathing is:
50 breaths per minute or more in a child aged 2 months up to 12 months, 40 breaths per
minute or more in a child aged 12 months up to 5 years. Chest indrawing is: a definite in-
ward motion of the lower chest wall, seen between the ribs on breathing in.

M When pneumonia is very severe, children may be unable to drink. There may also be blue-
ness of the lips and mouth (centrat Cyanosis) due to insufficient oxygen in the blood,

Treatment:

I Treat pneumonia at home with an oral antibiotic such as cotrimoxazole, amoxycillin, or
ampicillin.
Advise the mother to retumn if the condition worsens, and breathing becomes more rapid
or difficult.

3. Ifpneumonia is very severe then admit, if possible, to hospital for intramuscular or in-
travenous antibiotics.

4. Children with severe pneumonia should be given oxygen if available.

5. Wheezing due to pneumonia will also be helped by antibiotics. Do not use a
bronchodilator such as salbutamoi. Do not use steriods for treating wheezing due to
pneumonia.

to

6.4 Stridor or Croup

Diagnosis:

B Stridor is a harsh noise on breathing in. It is caused by inflammation of the larynx, trachea
or epiglottis.

B Croup is characterized by stridor in a calm child, chest indrawing and hoarseness. The
danger of croup is that severe obstruction to breathing may occur.
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Treatment:
1. Treatsevere croup with an antibiotic. Use chloramphenicol, if available.

2. Severe croup is a medical emergency. Always give an antibiotic immediately, even if a
child is to be referred to a hospital.

FOR FURTHER DETAILS SEE: Acure Respiratory Infections in Children: Case Management in
Small Hospitals in Developing Courries. A Manual for Doctors and Senior Health Workers. World

Health Organization, Geneva, 1990.

6.5 Diarrhea and Dehydration

The three rules for treating dlarrhea at home are:
1. Give the child more tluids than usual to prevent dehydration.

2. Give the child plenty of food to prevent undemutrition. Encourage the mother to continue
breast feeding.

3. Take the child to the health worker if the child does not get better in three days, or
develops any of the following:

—Increase in number

—Repeated vomiting of watery stools
—Marked thirst

—Blood in the stool

If the child will be given oral rehydration soiution (ORS) at home:

@ Show the mother how much ORS to give after each loose stool and give her enough packets
for two days.

B Show the mother how to mix and give ORS.

m Give a teaspoon of ORS every 1-2 minutes for a child under 2 years. frequent sips from a
cup for an older child.

m If the child vomits, wait 10 minutes and then continue giving ORS, but more slowly.

Tn treat severe dehydration quickly:

® If you have been trained to give intravenous fluids, start them immediately. If the child
can drink, give ORS by mouth while the drip is being set up. Re-assess every 1-2 hours. If
there is no improvement, give the intravenous drip more rapidly.
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@ If you cannot give intravenous fluids. then rehydrate with ORS soiution (20 mi/kg of
body weight) using a naso-gastric tube.

B Ifneither intravenous fluids nor naso-gastric tube are possible. refer immediately.

If blood Is present in stool:
Treat for five days with an oral antibiotic recommended for shigella in your area.

FORFURTHER DETAILS SEE: A Manual for the Treatment of Diarrhea: For Use by Physicians
and Senior Health Workers. World Health Organization, Geneva 1990.

6.6 Eyelesions

For conjunctivitis (red or sticky eyes):
Teach the mother to:
1. Clean the eyes with cotton or clean piece of cioth.

2. Use tetracycline eye ointment, three times a day for seven days. The mother should:

Wash the hands before and after applying eye ointment
Pull the lower lid down so that the conjunctiva can be seen

Put a little amount of the medicine at the outer third of the lower conjunctiva

Keep the eye closed for at least two minutes

3. Avoid applying other remedies.

For corneal damage:

1. Immediately give oral vitamin A supplements - two doses with a 24-hour interval be-
tween them, as for treatment of all measies and a third dose after four weeks.

2. Use tetracycline eye ointment 1%, three times a day for seven days.
3. Apply a protective eye pad.

If there is no improvement within three days, refer if possible to a specialist eye worker.
NEVER USE EYE OINTMENTS CONTAINING STEROIDS FOR MEASLES PATIENTS.

6.7 Ofitis Media

1. Clean out the discharge from the ears only with cotton or a clean piece of cloth. Do not
use instruments to clean out the ears, to avoid the risk of perforation.
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(98]

Give an oral antibiotic such as amoxycillin or ampicillin.

Advise the mother to avoid applying oil or other remedies. and use of objects to remove

the discharge.

Complications of Measles

Paracetamol
Vitamin A
Cotrimoxazol

Amoxycillin

ORS (oral rehydration salts)
Tetracycline

Some Basic Supplies Needed for Treating

Tab 100 mg
Caps 200,000 IU ,100,000 IU
Tab 80 mg

Caps 250 mg

Sachet for 1 litre

Eye ointment 1% tube (5g)
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___Measles Outcomes =~

Deaths «—— pneumonia, diarrhea, croup,
other infections

¢ Disabilities <«—— Dblindness, otitis media,
encephalitis

o Growth Failure <« malnutrition
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In measles patients.........

@D Serum vitamin A +
D Inmune reactions §
) Epithelium weakened, pathogens invade

D Severe diarrhea, ARI, corneal damage

Oral wtamm A ra|ses serum retmol Ievels and e

I|m|ts eye damagt/a’ compllcatlons and deaths'.-.: |

P



__Case Management

() Diagnosing measles

¢)J) Dosing with vitamin A

J Advising the mother

«J Asking about immunizations

Diagnosing complications

J Treating complications




DAYS |-3

The child has acold, a
cough and some fever.
The eyes are pinl: and
watery and sentitive
to light.

A rash appears across
the forehead.

A rash appears behind
the ears.

DAYS 3-4

The eyes are pink and
covered with sticky
yellow fluid.

The rash covers the
face.

The rash spreads ali
over the body

DAYS 4-6

Astherashgoesaway,
it leaves stains on the
skin.

The skin often begins
to peel.

VIAL



Immedlatelyfﬂj Followmg Day
L ey | on. dmgnosus_a_ 1
, Infants 6-11 months or < 8 kg 100 ooo1u 100 mm\

jﬁhlldren one year and older ; | 200 000 IU | 200 000 lU
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~ Vitamin A Supplies .

e

@ No refrigeration but store in a cool and
dry place

@ Do not freeze

@ Keep out of direct sunlight, covered,
in a dark place

@ Use opened bottles and packages first



Feedmg and Flulds are Crltlcal

&> "More food, more

variety, more often M o n , , o r , ng

"More fluids to @ "Prevent weight loss"
prevent dehydration” VIRL
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. Nutrition Messages

0-5 months: Breastfeed more often

6+ months: Breastfeed, plus,

— extra protein foods
(animal foods, dairy products, dried beans, nuts)

— extra energy foods
(oil, butter, sugar)

— extra fruits and vegetables
(mango, squash, spinach/other dark green leaves)

All ages:
— plenty of fluids

— monthly or weekly weighing
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- Complications

@ Fever: Paracetamol when > 39° C,
sponge with cool water.

©® Malnutrition: Breastfeed, feed
frequently, add sugar/ oil/ milk to
weaning foods, monitor weight

® Otitis Media: Clean out discharge,

give oral antibiotic (amoxycillin or
ampicillin)
continued...

VIAL
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Pneumoma, StrldorICr/oup«_ -

@ Cause: measles virus or secondary bacterial

or viral infections

O Diagnosis: cough and fast breathing

@ Treatment: oral antibiotic — cotrimoxazole

or amoxycillin

@ Severe pneumonia: chest indrawing

(stridor/croup) in addition to fast breathing

Admlt chlldren wnth severe net

/. tothéhospital .
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) Diagnosis:
— red eyes (conjunctivitis)
— inflammation of the cornea (keratitis)

— pain, opacity (corneal lesions)

D Treatment: antibiotic eye cintment for
bacterial conjunctivitis.

If cornea is affected: give a third dose of
vitamin A 4 weeks after the second dose



__ Diarrhea/Dehydration -

O Dehydration signs: dry mucous membranes,
loss of skin elasticity, thirst

Q@ Mild - moderate dehydration: use oral
rehydration therapy (ORT)

(@ Severe dehydration: intravenous fluids

@ Bloody stools (dysentery): antibiotics
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4 vit‘am'in’ A“i

i Amoxyclllm s

ORS (oral rehydratlon salts)

Paracetamol "

Cotrlmoxazole

'Tetracyclme N

. "Tabs 100 m,g -
b ".Caps 2ou,ooo |u
" ".‘-"Tabs 80 mg

e .' v caps 250 mg
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- Expanding Coverage

Immunize as soon as possible after 9 months

Can be given at the same time as other EPI vaccines

Unless there is documented evidence of prior
immunization, immunize every eligible child

Eniist the help of local leaders

Use special campaigns when routine coverage
remains low
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® Décés «—— pneumonie, diarrhée, croup,
autres infections

® Infirmités ¢ cécité, autite moyenne,
encéphalite

@ Retard de croissance «— malnutrition
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_ La rougeole et la vitamine A

Manifestations chez les rougeoleux.........

©® vitamine A sérique y
@® Réactions immunitaires +
® Epithélium affaibli, invasion d'agents pathogénes

® Diarrhée grave, infections respiratoires aigués,
lésions de la cornée

S .

La vntamme A par vele orale augmente les .
mveaux de retmol seruque et Ilmlte les: Iesmns .

oculalres, Ies compllcatlons et les deces B




Diagnostic de la rougeole
Suppléments de vitamine A
Conseils a la meére

Vérification de la situation
vaccionale de I'enfant

Diagnostic des complications

Traitement des complications
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Est-ce que c'est la rougeole?

L'enfant a froid, il
tousse et a un peu de
fievre. Les yeux sont
rouges, mouillés et
sensibles a la lumiere

Une éruption apparait
| sur le front

Une éruption apparait
derriere les oreilles

Les yeux sont rouges
et couverts d'un
liquide jaune collant

L'éruption couvre
le visage

L'éruption se repand
sur tout le corps

Au fur et a mesure qu
elle desparait,
I'éruption paisse des
taches sur la peau. La
peau commence
souvent a s’ecailler

VIRL
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Quand et camment administrer la vitamine \A?

Des Ie ‘ .
* 1. 'Lendemain
N S T -i dlagnostlc;_ ST
. Infants 6-11 m0|s ou < 8 kg "; ,,1,00;. O.Q,O__IU‘_ .j;'.‘1'__0ﬁ0 000IU
"':),'Enfants d'un an et plus -.:-:' 2Q0000|U e ;  - 200 OOO.'IU‘ .
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-’ L'approvisionnement en vitamine A

@ Pas de refrigération nécessaire. Placer
les produits au frais et au sec

® Ne pas congeler

@ Ne pas exposer les produits a la lumiére
du soleil, les conserver couverts dans un
lieu sombre

@ Utiliser d'abord les flacons et les boites
entameés
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® "Manger davantage
plus varié et plus
frequemment”

® "Boire davantage
pour prévenir la
déshydratation”

@ "Prévenir les i
pertes pondérales" VAL
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@ 0-5 mois: allaiter plus souvent
@ 6 mois et plus: allaiter et en plus

— ajouter des aliments a forte teneur protéique
(viandes, produits laitiers, haricots secs, fruits a écale)

— ajouter des aliments a forte teneur énergétique
(huile, beurre, sucre)

— ajouter des fruits et des légumes
(mangue, courge, épinards et autres feuilles vertes)

® Tout age:

— Beaucoup de liquides

— Pesage hebdomadaire ou mensuel
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~'Complications

@ Fiévre: Paracétamol quand > 39° C,

compresses d'eau froide.

Malnutrition: Nourrir au sein, donner a
manger scuvent, ajouter sucre/huile/lait
aux aliments de sevrage, suivre le poids.

Autite moyenne: nettoyer les
sécrétions, donner des antibiotiques
oraux (amoxycilline ou ampicilline)

continued...
VIRL
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- Pneumonie, strideur/croup

® Cause: virus de la rougeole ou infections
bactériennes ou virales secondaires

® Diagnostic: toux et respiration rapide

® Traitement: antibiotiques oraux-
cotrimoxazole ou amoxycilline

Pneumonie aigue: tirage (croup) en plus
de la respiration rapide.

Hospltallser Ies enfants souffrant de

pneumome algue

- \“.
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® Diagnostic:
— Yeux rouges (conjonctivite)
— inflammation de la cornée (kératite)
— douleur, opacité (Iésions cornéennes)

® Traitement: collyres antibiotiques pour
traiter la conjonctivite bactérienne.

@® Sila cornée est affectée: administrer une
troisieme dose de vitamine A 4 semaines
apres la deuxiéme dose.
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Signes de déshydratation: membranes

muqueuses seches, perte d'élasticité de la peau,
soif.

Déshydratation modérée: employer la
thérapie de réhydratation orale (TRO)

Déshydratation aigue: administration des
fluides par voie intraveineuse.

Sang dans les selles (dysenterie):
antibiotiques.
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; "_Paracetamol
_ '.-Vltamme A
Cotrlmoxazofe ‘ ‘1". i
: '-.A xycnllme S . :
'7 sno (Sels de rehydratatlon orale)

| -"Tetracyclme

__Proddits né

IR o T

| -"Cachets 80 mg - 5‘

. f'Cachets 100 mg

Pl

s "V‘Capsules 200 ooo et 1oo 000 IU

(2

| f '_fCapsuIes 250 m
:"-.Sachet pour 1 lltre

Co . ."_..;Pommade 1% tube 5 g
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Couverture globale du vaccin anti-rougeoleux

1988 1989 1990
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Vacciner dés que possible aprés le 9e mois.

Vaccin peut étre administré en méme temps que les
autres vaccins du PEV.

A moins qu'il apparaisse clairement que les sujets ont
été vaccinés, vacciner tous les enfants devant I'étre.

Faire appel a I'aide de dirigeants locaux.

Mettre en oeuvre des campagnes spéciales lorsque la
couveiture est insuffisante.
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Somme_ l Mondnal pour Ies Enfants (Declaration de 1990)

"Reductlon de 95% de Ia mortallte attrlbuable ala
rougeole et reductlon de 90% des cas de_rougeole.

Stratégie

@ Priseen charge efficace y ® Vvaccination universelle
compris vitamine A
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@ Mueries «—— neumonia, diarrea, crup,
otras infecciones

® Incapacidad  ceguera, otitis media,
encefalitis

® Retraso en el crecimiento ¢« desnutricidon

.\
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En pacientes con sarampién.........

@ Vitamina A sérica y
@ Reacciones inmunoldgicas $

@® Epitelio debilitado, invasion de patégenos
® Diarrea severa, IRA, dafio a la cérnea

La V|tam|na A por vna oral mcrementa Ios

| mveles de rgtmolkserlco y I|m|ta el cfano del
o]o Ias comphcac:ones, y Ias muertes -‘

-,




Manejo de las casos

Diagnéstico del sarampién
Dosificacion de la vitamina A
Consejos a la madre

Preguntas sobre las vacunas
Diagnostico de las compiicaciones

Tratamiento de las complicaciones



& Es saramp ion?

El nino esta4 resfriado y
tiene tos y fiebre.

. Los ojos estan rojos y |

. humidos y mur ‘

2 sensibles a la luz.
v/ ’ '

Aparece un brote en 2N
las frente y detras de s
las orejas.

Los ojos estdn rojos y
cubiertos de un liquido
pegajoso amarillento.

El brote cubre la
cara y se extiende
por todo el cuerpo.

A medida que el
brote desaparece
deja manchas en
la piel.

Con frecuencia la
piel comienza a >
descamarse.




.A ‘ Al dia .
T U T U .~ siguiente -
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® No se necesita refrigeracién pero debe
guardarse en un lugar fresco y seco

® No la congele

® Mantengala fuera de la luz del sol,
cubierta en un lugar oscuro

® Utilize primero los paquetes y frascos
ya destapados

. Provisiones de vitamina A
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" . Liquidos - mas variedad, con vlg e e
R R crecimiento
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mayor frecuencia"
@® "Mas liquidos para

® “"Previene la pérdida
prevenir la deshidratacion”

vipL
de peso"



12

@ 0-5 meses: lactancia mas frecuente

® 6+ meses: lactancia, mas

— alimentos proteinicos adicionales

(alimentos animales, productos lacteos, frijoles secos,
nueces)

— alimentos energéticos adicionales
(aceite, mantequilla, azucar)

— frutas y vegetales adicionales
(mango, ahuyama, espinacal/otras hortalizas de
hojas verde oscuro)
@ Para todas las edades:
— suficientes liquidos

— control de peso semanal o mensual
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]

Fiebre: Paracetamol cuando Ia

temperatura es > 39° C, esponja (o
toalla) con aqua fria.

Desnutricidon: Lactancia materna,
alimentacion frecuente, agrzsgar
azucar, aceite o leche a los alimentos
del destete, vigilar el crecimiento

Otitis media: Limpie las
secreciones, dé antibioticos crales
(amoxicilina o ampicilina) continda...

VIAL



14

B~ ]

® Causa: virus del saramion o infecciones
secundarias bacterianas o virales.

® Diagnéstico: tos y respiracion rapida

® Tratamiento: antibiético oral —
cotrimoxazol o amoxicilina.

@® Neumonia severa: tiraje (crup) ademas de
respiracion rapida

- © - Haspitalize\a los nifios con =~ ©

' -neumonia severa

... Neumonia; Crup - -
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@ Diagnéstico:
— 0jos rojos (conjuntivitis)
— inflamacién de la cérnea (keratitis)
— doior, opacidad (lesiones de Ia cornea)

@® Tratamiento: unguento oftilmico de
antibioticos para la conjuntivitis bacteriana.

® Sila cornea esta afectada: administre
Una tercera dosis de vitamina A 4 semanas
después de la segunda dosis.
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"

~~ Diarrea/Deshidratacisit

@® Signos de deshidratacidon: membranas
Mucosas secas, pérdida de elasticidad de
la piel, sed

@ Deshidratacion leve a moderada:
utilize la terapia de rehidratacion oral (TRO)

® Deshidratacion Severa: rehidratacion
endovenosa

e Deposiciones con sangre (disenteria):
antibioticos



17

;_Paracetamol

f,Vltamma A
."Cutrlmoxazol

vAmoxlcllma

'Sales dere _'"i:ldrataclon oral

_'Tetraclclma SIS  ' ° 1

Tabletas de 100 mg

U

@a’asulas de 2do ooo ul and 1oo ooo UI
Tabletas de 80 mg -

Capsulas de 250 mg .  '

Paquetes o sobres para 1 lltro
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Vacunar lo mas pronto posibie después de los
9 meses

® Se puede administrar junto con otras vacunas
del PAI

@ A menos que se compruebe vacunacién
anterior, vacunar a todos los nifios elegibles

® Asegurar la colaboracién de los lideres locales

® Usar campanas especiales cuando la cobertura
de rutina se mantiene baja



rtes %or“saramplon
asos de'sa ampioén."

- Estrateg |a

@ Manejo efectivo de los casos, ® Vacunacién universal

incluyendo el uso de vitamina A
VIAL_



Vitamin A supplementation reduces measles morbidity in
young African children: a randomized, placebo-controlled,

double-blind trial'~3

Anna Coutsoudis, Michael Broughton, and Hoosen M Coovadia

ABSTRACT The effects of vitamin A supplementation on
measles morbidi. v are unclear. Sixty hospitalized children aged
4-24 mo with complicated measles recetved a World Health
Organization-( WHO) recommended dose of vitamin A or pl.-
cebo. The two groups were comparable in known covariants of
measles severity: weight-for-age percentiles, overcrowding, rash,
total lymphocytes, and serum concentrations of zinc, albumin,
prealbumin, retinol-binding protein, and vitamins A and E.
Ninety percent of the patients had hyporetinemia. Integrated
morbidity scores, determined by severity of condition (eg, diar-
rhnea, herpes, and respiratory-tract infection) were assigned on
day 8 and 6 wk and 6 mo; these were reduced by 82%, 61%,
and 85%, respectively, in the supplemented group, which was
mainly due to reduced respiratory-tract infection. There was
one death in the placebo group. At 6 wk weight giin was sig-
nificant in the supplemented group. Despite the selected sample,
attention to multiple covariates enhances the validity of the data
obtained and supports the current WHO recommendations for

vitamin A supplementation during measles. Am J Clin Nutr
1991;54:890-5.

KEY WORDS Measles, vitamin A supplementation, mor-
bidity

Introduction

Vitamin A deficiency, recognized for 1ts oculur complications,
has been shown to have systemic effects that increase monrtality
(1) and morbidity (2, 3). There is some evidence that this effect
on mortality may be reversed by supplementation (4, 5). The
results of some intervention studies are unfortunately clouded
by design and measurement problems (6, 7). Serum retinol con-
centrations are reduced during measles (8-10) and may be partly
responsible for increased mortality from th- disease (11).
Suggestive. though inconclusive. evidence indicates that measles
mortality may be reduced by vitamin A supplementation (12,
13). On the basis of this evidence the World Health Organization
(WHO) recommends that in areas where the measles fatality
rate is > |%. children with measles should be supplemented
with vitamin A (14).

Because measles remains one of the mcst severe infectious
diseases in children in poor communities (1 S}, there are protound
public health implications in such a policy. However. there is

no good evidence that morbidity can be reduced by vitamin A
supplementation during measles infection. A major factor that
will affect the strength of any vitamin A-intervention trial is
comparability between the vitamin A-~treated and control groups,
because demographic, nutritional, immunological, and clinical
indices affect outcome (16, 17). A criticism of previous studies
has been an imprecise recording of morbidity data, in particular, -
little assessment of the severity of respiratory infections (7).

The detrimental effects of severe measles are maximum within
3 mo but may be evident for up to 6 mo (9) oreven | y (18) -
after tlic acute attack; therefore, any trial designed to assess the
effects of vitamia A supplementation on measles should include
follow-up of the children. We report the findings of a random, -
double-blind, placebo-controlled vitamin A intervention trial,
which paid particular attention to many of the known covariants
of measles severity and vitamin A status and in which children -
were fol'~.,ed for 6 wk to 6 mo. '

Subjects and methods

Subjects

Sixty African children (aged 4-24 mo) of poor socioeconomic
background, presenting at Durban’s King Edward VIII Hospital
(KEH) with measles complicated by pneumonia and diz rrhea
severe enough to warrant admission to the Fevers Hospital
(Clairwood Hospital), were studied. The diagnosis of measles
was made on clinical grounds. Dietary and socioeconomic in-
formation was obtained from the mother or guardian after the
child was entered into the trial. The premeasles vitamin A status
of our patients was unclear because there are no good data in
South Africa on the prevalence of vitamin A deficiency, but
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reports suggest that xerophthalmia is most often detected in as-

sociation with protetn-energy mainutntion (19, 20) and that.there-

also appears to be a moderate to high prevalence of subclinicai
deficiency in some rural African communities (21). Patients were
admitted to the tnial on weekdav mornings between April and
October 1989.

Written informed consent was obtained from the parent or
guardian before a child was admitted to the tnal. The study
protocol was approved by the University of Natal Medical Fac-
ulty's Ethics and Research Commuttee.

Children aged > 24 mo. with a rash for > § d, and those who
had received vitamin supplements in the month before admission
were excluded from the tnal. Children who did not have both
pneumonia and diarrhea complications were excluded as were
any children with larvngotracheobronchitis (LTB). Restriction
of the trial to those aged < 24 mo was because this age group is
at greatest risk for morbiditv and mortatity and that this infection
is most common in children aged 4~24 mo in the Third World
(22). It was decided that any child with clinical signs of vitamin
A deficiency would be treated with vitamin A and would be
excluded from ertry into the tral. At completion of the study
it was noted that no child had been excluded for this reason.

Methods

Both groups received standard ‘herapy (antibiotics, antipy-
retics, and oral rehydration) and monitoring for measles and its
complications. The trial group received vitamin A (retinyl pal-
mitate, Arovit Drops. Roche Products, Isando, South Africa)
cither 54.5 mg (< 12 mo) or 109 mg (= 12 mo). The control
group received a placebo syrup. Vitamin A or placebo was ad-
ministered by the same person (AC) on admission and on days

2 and 8. The dose of vitamin A given to the experimental group

was the amount recomm:nded by the WHO (14).

The assumption used in determining sample size was that the
recovery rate (within 7 d) from complicated measles under stan-
dard treatment is 50%. Assuming that with vitamin A supple-
mentation 80% of the patients would recover within 7 d, and
choosing an « error of 0.05% and a S error of 0.5%, we estimated
that we needed 29 pauents in each group to detect an absolute
increase in recovery of 30%. The patients were allocated to treat-
ment or placebo groups according to a table of random numbers.
The treatment- and placebo-dropper bottles were number coded.

Apart from vitamin A status many other factors have been
suggested os determinants of severity of measles. We therefore
recorded values of these other factors to ensure that when the
code was broken the comparability of the two groups could be
considered. These factors were lvmphocyvte count < 2 X 10°/L
(23), objective analysis ot extent of pneumonia on chest radio-
graph (CXR){23). amount of serum complement (C;) (17). pro-
lein-energy malnutrinon determined by weight-for-age percen-
tiles according to the National Center for Health Statistics
(NCHS). clinical features and serum albumin concentrations,
extent of rash (24). and degree of overcrowding at home (25).
Information was taken from the child's parent or guardian to

denive an overcrowding index (number ol persons/number of

rooms). which Aaby et al (16) suggested 1S an even more im-
portant index of severi:v than is poor nutnuion. A higher over-
crowding index could. sowever., also be associated with decreased
vitamin A intake (26) Rash was graded according to the tollow-
ing: face = 1. [ + trunn = 2.2 + limbs = 3.

The CXR score was determtined by AW, who was unaware
of the treatment groups. The severity of the abnormalities in the
lung ficlds was graded by awarding points for arcas of patchy
consolidation to a maximum of four; one point being given for
cach of the following: atelectasis: involvement of the peripherai
lung fiel¢G . cither by emphysema or consolidation; and eftusion.
Each child was given a score from 0 to 7 for their CXR at days
! and 42 and at 6 mo. A score > 3 was considered as an index
for severe measles. We successtully used many of these critena
over the last |5 v 1o assess seventy (23).

Vitamin A is stored in the liver but is dependent on retinol-
binding protein (RBP) for mobilization into the plasma, where
it travels as an RBP complex in association with prealbumin to
targer iissues. RBP synthesis appears to be dependent on zinc
ccncentrations (27); we therefore determined zinc, RBP. and
prealbumin concentrations. Because there appears to be an in-
teraction between vitamins A and E (28), we determined vitamin
E concentrations simultaneously with vitamin A concentrations.

Patients were followed daily in the hospital and were assessed
for duratior: of fever, diarrhea (2 3 loose or watery stools a day),
and pneumonia (precence of tachypnea wit.( retractions, crackles.
or wheezes and otlier less-comntion complications). Incidences
of herpes stomatitis and LTP were recorded. Complete clinical
reuavery was the stzge at which fever, diarrhea, pneumonia. and
other complications were clinically resolved.

On discharge each mother was given a plastic laminated-ap-
pointment card requesting her to bring the child to KEH for a
follow-up appointment on day 42. The card had space for the
mother to record any illnesses the child might have had in the
inteim between hospital discharge and the follow-up appnint-
ment. The mother. was also told to carry this card with her if
she ever took the child to a clinic so that the clinic diagnosis
could be recorded. Incentives were provided to encourage follow-
up. At the 6-wk appointment the children were given another
dose of vitamin A or placebo and were given a date for a 6-mo
follow-up appointment. At the 6-wk and 6-mo follow-up ap-
pointments the child had a CXR taken and a full clinical ex-
amination done by the same pediatncian (MB).

An integrated morbidity score (IMS) was calculated for each
child based on the following rating system: 0-4 for diarrhea,
upper respiratory-tract infection (URTI), pneumonia. and LTB
where 0 is not present, 1 is reported by mother or guardian. 2
is documented mild condition. 3 is a documented severe con-
dition not requiring hospitalization. and 4 is a condition requiring
hospitalization. (For pneumonia and LTR the rating system is
weighted by a factor of 2 for the 6-wk and 6-mo IMS.); 0-2 for
herpes, where 0 is absent. 1 is localized. and 2 is disscminated:
and 3-7 for CXR rating. Each child was assigned a score on
days | and 8 and immediately after the 6-wk and 6-mo appoint-
ment. before ihe code was broken.

On admission to the trial a blood sample was taken by vent-
puncture before anv vitamin A or placebo was administered.
Serum was scparated within 3 h and 3-uLL portions were stored
{4 microcentriluge tubes at =70 °C until analvzed tor zing. al-
bumin. preatbumin, RBP. and vitamins A and E. Serum wus
stored between 1 and 10 mo before analvsis. During all proce-
dures blood samples were protected from sunlight 1o prevent
photodesiruction of vitamin A. Approximately cqual numbers
of placebo andg treated patients were analvzed in the same run
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TABLE |
Bascline characteristics of children with measies, by treatment group®

TABLE 2
Baseline hematological and serum micronutrient concentrations.in
children with measles, by treatment group*

Placebo Vitamin A
(n=1IM, (n =16 M, Placebo Vitamin A
18 F) 131R (n=131) (n=29)
Age (mo) 10.42 £ 0.70¢ 12,17 £ 1.00 Hemoglobin (g/L) 110.5+ 1.5 108.6 £ 1.1
Wi/age <80% of standardi 9 9 Lymphocytes (x10%/L) 31.80 £ 0.42 170 £0.37
CXR score > 3 S 7 Albumin (g/L) 31.84 £ 0.65 30.10 £ 1.05
Lymphocvtes <2 x 10%/L 6 4 Zinc (umol/L) 13.46 + 0.43 12.55 £ 0.43-
Lymphocytes <2 X 10°/L and Prealbumin (mg/L) 926+ 7.0 94.5 £ 4.6
CXR score > 3 | 2 Retinol-birding protein (mg/L) 146 £ 1.4 149 £ 1.2
C, (/L) 1.02 £ 0.03 1.14 £ 0.06 Vitamin A (umol/L) 041 +0.04 043 £0.04
Overcrowding index§ 2,68 £ 0.44 2,65 +0.35 Vitamin E (mg/L) 49+04 49+ 04
Rash grade| 213£0.12 2.00£0.12
IMS 9.82 + 1.80 10.56 + 1.96 * X = SE. There were no significant differences between the groups

* There were no significant differences between the groups for any of
the charactenistics.

t x = SE.

} 50th Nationai Center for Health Statistics percentile; no child had
clinicai features of protein-energy malnutrition.

§ Number of persons per room.

I | = face: 2 = face, trunk: 3 = face, trunk, limbs.

and plate. All analyses were done in duplicateand aCV of > 5%
between duplicates resuited in the analysis being repeated.

Vitamin A (as retinol) and vitamin E (as a-tocophertol) were
simultaneously measured by normal phase HPL.C by using flu-
orescence detection. The method. used was a modification of a
previously reported method (29). We used an HP 1090 HPLC
instrument (Hewlett-Packard, Waldbronn, FRG) attached to a
programmable flourescence detector (HP 1046A). The column
used was a normal phase. microbore column (spherisorb S3W,
Phase 3ep, Queensferry,. Wales, UK). Zinc was measured by
atomic-absorption sp..ctrophotometry (AA-1275 series. Varian
Techtran, Melbourne, Australia). Albumin and prealbumin were
determined by laser nephelometry in the biochemistry laboratory
at KEH. RBP concentrations were determined by commercially
available radial immunodiffusion kits, LC-Partigen Plates
(Behringwerke AG. Marburg, FRG). All the piates were from
the same batch (lot no. 057325B). Full and differential blood
counis were carried out in the routine KEH hematology labo-
ratory.

Statistical methods

Differences in proportions in the duta were examined by the
chi-square test. Differences in the means were examined by Stu-
dent’s ¢ test. The level of significance used was 5%. The software
used for the computerized analysis of results was the Statistical
Analysis System (SAS), release 6.03 edition, 1988 (SAS Institute
Inc, Cary, NC).

Resuits

Baseline charactenistics of the vitamin A and placebo groups
were comparable. There were no significant differences between
the two groups in any covariant considered (Tables 1 and 2).

Vitamin A-treated children ecovered more rapidiy from
pneumonia (¥ = SE 3.8 £ 0.40 vs 5.7 £ 0.79 d, P < 0.05),

for any of the investigations.

diarrhea, and fever than did the placebo group, although the
latter two were not significantly different (Table 3, Fig 1). In
addition, 28 of the 29 vitamin A-treated children (96%) recov- .
ered fully by clinical criteria within 7 d compared with 11 of
the 31 placebo patients (65%), P = 0.002. The one death in the -
placebo group was due to pneumonia; he was lymphopenic on
admission. The IMS on day 8 was significantly lower in the
vitamin A group, representing an 82% reduction in the IMS.

The 6-wk follow-up was 80%. The 6-wk IMS was significantly .
lower in the vitamin A group than in the placebo group (Table
4; Fig 1). This 61% reduction in.the IMS was mainly attributed
to more severe episodes of pneumonia in the placebo group, as- |
shown by the significantly higher pneumonia score per episode
in the placebo group. Children in the supplemented group had
gained significantly more weight over 6 wk than did the placebo
group.

We had a poor 6-mo follow-up (60%) because of sévere: po-
litical unrest. The 6-mo IMS was significantly lower ia the vi-
tamin A group than in the placebc group (Table 5; Fig 1). ‘The
large reduction in the IMS (85%) in the supplemented group
was attributed mainly to the increase in frequency and severity
(as defined radiologically) of pneumonia episodes in placebo-

TABLE 3
Hospital morbidity outcome in children with measles, by treatment

group

Placebo Vitamin A

(n =31) (n = 29)
Clinical-pneumonia duration (d) 5.7 £0.79* 1.8 £ (.40¢
Diarrhea duration {d) 4.5 £0.35 3.2£0.71
Fever duration (d) 4.2 £0.50 36+0.30
Herpes stomatitis 2 (6%) 3(10%)
Laryngotracheobronchitis 1 0
Death I 0
Complete clinical recovery in <8 d 20 (65%) 28 (96%)t
IMS 1.37 £ 0.40 0.24 £ 0.15§

* ¢+ SE.

11§ Significanuy different from placebo: tP = 0.037. $P = 0.002. 3P
= 0.006.
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FIG 1. Integrated morbidity scores (IMS). by treatment group.

treated children. A significant difference in the number of URTI
episodes also contributed to the overall poor morbidity of the
placebo group.

Discussion

Tlis study of hospitalized young African children from a
community where xerophthalmia is uncommon, but where the
children had reduced concentrations of serum retinol at onset
of measles, demonstrated that supplementation with vitamin A
within 5 d of the rash resulted in speedier recovery from pneu-
monia during the acute exanthematous phase and produced a
significant reduction in the frequency and severity of postmeasles
respiratory-tract complications. Additionai vitamin A suppie-
ment on day 42 could have contributed to this significant re-
duction in morbidity. which was noted for < 6 mo. The dimi-
nution of infectious morbidity rates probably accounted for the
improved weight gain in the vitamin A-treated children during
the 6 wk after the rash. Addition of vitamin A at baseline cid
not have any significant effect on the frequency or severity of
diarrhea.

Although the prevalence of clinical signs of vitamin A defi-
ciency in Durban appears to be low. our results confirm the
findings of other workers that serum retinol concentrations are
lowered during measles (3-10). We found hyporetinemia (serum
retinol < 0.70 umol/L) (30) in 90% of the patients. Both groups,
however. had a marked 1ncrease in serum retinol concentrations
on day 8. with the supplemented group having significantly
higher concentrations than the placebo group (31). This finding
would imply that the liver stores of these patients were not ex-
hausted. except that there was a temporary impaired mobilization
of vitamin A and increased tissue utilization of vitamin A. This
effect of' 4 temporary lowenng of serum retinol could be especially

TABLE 4
Six-week morbidity. outcome in children with measles, by treatment

group

Placebo Vitamin A

(n = 24) (n = 24)
Weight gain (Kg) 0.90 + 0.14* 1.29 £ 0.17¢
Dizrrhea episodes 12 6
Score per episnde of diarthea 225 +£0.25 217 £031
URTI episodes 9 7
Score per episode of URT! 2,66 £0.17 1.7 £ 0.28
Pneumonia episodes 6 5
Score per episcde of pneumonia 6.67 £ 0.67 440 + 0.98¢%
CXR score 23 6 2
Score per CXR 3.83+0.40 30010
IMS 5.74 £ 1.17 2.21 £045¢

* t+SE.

t1 Significantly different from placebo: tP = 0.04, $P = 0.02.

serious because of the synergistic effects of vitamin A deficiency
and measles infection. Vitamin A-deficiency states have been
shown 10 result in destruction of epithelial tissue and to depress
the immune function (32). Measles virus produces similar ef-
fects (22).

The exact mechanism by which vitamin A reduces morbidity
in measles patients is unknown. Two mechanisms that have
been suggested are improvement of immune function and re-
generation of damaged epithelial tissue (32). We studied some
aspects of immune function [interleukin 2 & (IL-2), measies
immunoglobulin G (IgG) antibody, total lymphocytes, and C,]
and found that vitamin A .had an effect on the measles IgG
antibody response and on total lymphocyte numbers (A Cout-
soudis, P Kiepiela, HM Coovadia, M Broughton unpublished
observations, 1991). it scems likely that the improvement in
morbidity in the vitamin A-suppicmented patients was due to
nonspecific immune enhancement because of reestablishment
of the integrity of the epithelial tissues of the respiratory and
gastrointestinal tracts.

TABLE 5
Six-month morbidity outcome in children with measles, by treaiment

group

Placebo Vitamin A

(n=16) (n =20
Weight gain (kg) 2.37 £ 0.20* 2.89+023
Diarrhea episodes 6 3
Score per episode of diarthea 2,17 £ 031 1.67 £ 0.67
URTI episodes 8 3t
Score per episode of URTI 2.37+£0.18 2.00 £0.58
Pneumonia episodes 3 ot
Score per episodes of pneumonia 6.67 £ 0.67 0¢
CXR score =3 k} 0t
Score per CXR 3.67 £ 0.67 0¢
IMS 412+ 1.13 0.60 = 0.22

* L+ SE.

t1§0 Significantly different from placebo: 1P = 0.05, P = 0.003, §P
=0.01, |/ = 0.002.
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The results in this study on the beneficial effect of vitamin A
during measles infection confirm the growing body of infor-
mation linking vitamin A deficiency with increased susceptibility
to infection (33) and the potential for reversing this by nutritional
intervention. Perplexing evidence, however, has emerged in re-
cent studies as 1o which sites of infection are more affected by
vitamin A. eg, respiratory or enteric (34-37). Multiple studies
to date suggest that vitamin A supplementation may improve
the prognosis for respiratory infection more than for diarrhea.
Our study supports this body of evidence, as we showed that
vitamin A suppiementation speeded up the recovery from pneu-
monia and reduced the number and severity of postmeasles re-
spiratory infections but it had no significant effect on diarrhea.
Our experience with measles over the last 20 y has shown that
measles mortality is mainly due to pneumonia rather than to a
direct relationship with diarrhea.

The lower-than-usual hospital-case fatality rate (12-14%) in
this study could be accounted for by the absence of emergency
cases and severe malnutrition.

Although follow-up was unsatisfactory, the strength of the
study was increased by assessing patients at age 6 mo. The im-
poriance of follow-up of patients is underlined by two points:
measles is followed by.an excess of morality for.12 mo after
the rash appears (9. 18), and furthermore results from a vitamin
A tnal in the United States, in preterm neonates with broncho-
pulmonary dysplasia, revealed deaths at 6 mo after complcuon
of the study (38).

The main strength of our study was that the morbvduy data
were carefully documented. (with' both clinical and radiological
data for pneumonia) and the IMS for each child was determined
immediately after the appointment, before the trial code was

broken to eliminate any possibie bias. Although only 60 children.

were involved, the power of the study was increased by concen-

trating on a very small age group (4-24 mo), which was the.

group shown to benefit most against mortality from vitamin A
supplementation (12), to be most at risk for suffering ill effects
with hyporetinemia (11), 2nd to be affected most commonly by
measles in Third-World countries (22).

Our results confirm the findings of a recent trial investigating
the effects of vitamin A supplementation on measles mortality
and morbidity (35). which showed that vitamin A supplemen-
tation resulted in a significant reduction in mortality and mor-
bidity in the acute phase of measles in children from a com-
munity where clinical signs of vitamin A deficiency are un-
common.

The careful consideration of multiple covariants enhances the
validity of the data obtained in this study and supports the current
WHO recommendations for vitamin A supplementation during
measles. a
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Vitamin A supplementation enhances specific IgG
antibody levels and total lymphocyte numbers
while improving morbidity in measles

ANNA COUTSOUDIS, BSC (HONS), PHOTINI KIEPIELA

AND MICHAEL BROUGHTON, MMED

The effect. of vitamin A supplementation on
selected factors of immunity was tested in Af-
rican children (ages 4 to 24 months with com-
plicated measies) during a randomized doublie-
blind intervention trial. Placebo (n = 31) and
treated groups (n = 29) had similar baseline
characteristics. The supplemented group had
significant reductions in morbidity (expressed
as integrated morbidity scores) during the acute
(Day 8, P = 0.008) and chronic (Day 42, P =
0.02; 6 months; P = 0.002) phases. In the
ticoted group there was an increase fa total
number of lymphocytes (Day 42, P = 0.06) and
measies IgG antibody concentrations (Day 8, P
= 0.02), both of which have consistently been
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previouely shown to correlate more closely with
outcome in measles than other immunologic,
clinical and radiologic factors. Interleukin 2 and
plasma complement values were unaffected by
vitamin A supplementation. These findings
reinforce results from animal studies that show
that the pathways of vitamin A activity in de-
creasing morbidity and mortality are partly
founded on selective immunopotentiation.

INTRODUCTION

Recent evidence has shown that vitamiu A defi-
ciency, arising from inadequate diets or induced by
infcetions,’ is associated with increased morbidity® *
and mortality. Sickness and death in these circum-
stances are vften a result of respiratory infections and
occasionally of diarrheal diseases. Measles accen-
tuates cr precipitates decreased serum concentrations
of vitamin A resulting in ocular damage and increased
mortality rates. Field- and hospital-based studies have
documented striking reductions in overall® and mea-
sles-specific ' morbidity and mortality after supple-
mentation with vitamin A.
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it is not clear how vitamin A deficiency predisposes
to infection. The two most likely mechanisms appear
to be damage to epithelial membranes and depression
of immune responses. Animal studies have shown that
vitamin A deficiency results in a wide range of im-
paired immune responses and that the effect is re-
versed by vitamin A supplementation.>" Although
much work has been done in animals these is limited
information available from human studies, particu-
larly in children who are most at risk for deficiency.
Moreover much of the human data on vitamin A and
immunity is confounded by the concomitant presence
of protein energy malnutrition, itseif a cause of severe
immunodeficiency. The existing evidence suggests
that the major detrimental effect of inadequate vita-
min A is on nonspecific defense mechanisms, cell-

mediated immunity and T-dependent B cell re-

sponses. ' 12

We explored some aspects of the immune reaction
during a vitamin A supplementation study on measies
morbidity in African children from a region where
xerophthalmia is uncommon and is most often de-
tected in association with protein energy malnutri-
tion.'> '* We studied the effect of vitamin A supple-
mentation on the production of measles IgG anibudy
and total lymphocyte numbers, interleukin 2 (IL-2)
and plasma complement (C3) concentrations. These
tests were chosen because they represent diiferent
components of the immune response and, more im-
portantly, because (with the exception of IL-2) they
correlate with clinical outcome ir measles infec-

tion.'s'®

METHODS

Patient selection and assignment to treatment.
These were 60 African children (4 to 24 months of
age) of poor socioeconomic background presenting at
Durban’s King Edward VIII Hospital with measles
complicated by pneumonia and diarrhea severe
enough to warrant admission to the Fevers Hospital
(Clairwood Hospital). The diagnosis of measles was
made on clinical grounds. Dietary and socioeconomic
information was obtained from the mother/guardian
after entering the child on the trial. Patients were
admitted to the trial on weekday mornings between
April and October, 1989,

Children >24 months or with rash duration >5 days
and those who had received vitamin A supplements in
the month before admission were excluded from the
trial. Any child with clinical signs of vitamin A defi-
ciency was excluded; it was decided that such a child
vould immediately be given a dose of vitamin A. At
-ompletion of the study it was noted that no child had
been excluded for this reason.

The patients were allocated to treatment or placebo
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groups according to a table of random numbers. The
treatment and placebo dropper bottles were number-
coded. All investigators and patients involved in the
study were blinded as to study group assignment.

Both groups received standard therapy-and-moni-
toring for measles and its complications. The trial
group received vitamin A (retinyl palmitate; Arovit
Drops®, Roche) either 100 000 IU (under 12 months)
or 200 000 [U (12 months and over). The control group
received an equivalent volume of placebo syrup. Vi-
tamin A or placebo was administered by the same
person (AC) on admission and on Days 2 and 8. The
above dosage of vitamin A which was given to the
experimentsl group was that recommended by the
World Health Organization (WHO)."” In addition the
children were given another dose of vitamin A or
placebo at the Day 42 follow-up appointment.

Written informed consent was obtained from the
parent or guardian before a child was admitted to the
trial. The study protocol was approved by the Univer-
sity of Natal Mudical Faculty Ethics and Research
Committee.

Determinants of measles severity that were
considered. Apart from vitamin A status many other
factors have been suggested as determinants of sever-
ity of measles. We therefore recorded these other
factors to ensure that when the code was broken the
comparability of the two groups could be considered,
namely lymphocyte counts less than 2 x 10%/liter'®:
objective analysis of extent of pneumonia on chest
radiograph (CXR)'®; C3 concentrations'®; protein en-
ergy malnutrition determined by weight/age centiles
according to the National Center for Health Statis-
tics,'® clinical features and serum albumin values;
extent of rash'’; and degree of overcrowding at home.?
A higher overcrowding index could also be associated
with decreased vitamin A intake.?

Morbidity assessment. Patients were followed up
daily in hospital and wssessed for duration of fever:
diarrhea (3 or more loose or watery stools a day); and
pneumonia (presence of tachypnea with retractions,
crackles or wheezes and other less common compli-
cations). Incidences of herpes stomatitis and laryn-
gotracheobronchitis were also recorded. Complete
clinical recovery was the stage at which fever, diar-
rhea, pneumonia and other complications were clini-
cally resolved. Children were discharged on Day 8 if
they had recovered completely. Children returned for
follow-up appointments on Day 42 and at 6 months
at which time they had a full clinical examination by
the same pediatrician (MB) and a8 CXR was taken.
The CXR was scored by a blinded scorer. The severity
of the abnormalities in the iung fields was graded by
awarding points for areas of patchy consolidation to a
maximum of four, one point being given for each of
the following: atelectasis; involvement of the periph-
eral lung fields, either by emphysema or consolidation;
and effusion. Each child was given a score from 0 to 7
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for their CXR at Days 1 and 42 and at 6 months. A
score above 3 has previously successfully been used as
an index for severe measles.!® In the interim between
discharge and the 2 follow-up appointments morbidity
data were collected from the mother's records and
recall and outpatient records. An integrated morbidity
score (IMS) was calculated for each child based on the
following rating system: O to 4 for diarrhea, upper
respiratory tract infection, pneumonia and laryngo-
tracheobronchitis where 0 is not present, 1 is reported
ty mother or guardian, 2 is documented mild condi-
tion, 3 is documented severe condition not requiring
hospitalization and 4 is a condition requiring hospi-
talizaticn (For pneumonia and laryngotracheobron-
chitis the rating system is weighted by a factor of 2
for the Day 42 and 6-month IMS.); 0 to 2 for herpes,
where 0 is absent, 1 is localized, and 2 is disseminated;
and 3 to 7 for CXR rating. Each child was assigned
such an IMS on Days 1 and 8 and immediately after
tlie Day 42 and 6-month appointment, before the code
was broken.

Biochemical and immune factors. On admission
to the trial (day 1) and on Days 8 and 42 a blood
sample was taken by venipuncture before any vitamin
A or placebo had been administered. Serum was sep-
arated within 5 hours, aliquoted and stored at —70°C
until analyzed (between 1 and 10 months) for albumin,
vitamin A, C3, IL-2 and measies IgG antibody. During
all procedures blood samples were protected from sun-
light to prevent photodestruction of vitamin A. All
analyses were done in duplicate.

Vitamin A (as retinol) was measured by normal
phase high pressure liquid chromatography using flu-
orescence detection. The method used was a modifi-
cation of a previously reported method.” We used a
Hewlett-Packard HP 1090® high pressure liquid chro-
matography instrument attached to a programmabie
fluorescence detector (HP 1046A®). The column used
was & normal phase microbore column (Spherisorb
S3W®,; Phase Sep, United Kingdom).

Albumin was determined by iaser nephelometry in
the routine biochemistry laboratory attached to King
Edward VIII Hospital. C3 values were determined by
laser nephelometry on Days 1, 8 and 42. Total lym-
phocyte counts were determined in the routine King
Edward VIII Hospital hematology laboratory on Days
1 and 42.

iL-2 concentrations were determined in serum using
a commercial radioimmunoassay kit supplied by
Amersham (Aylesbury, Buckinghamshire, United
Kingdom; code RPA. 631). The kits were all supplied
from the same batch (Batch 9B, Lot 85). A standard
solution of human recombinant IL-2 (Met°, Ala'®) in
a concentration of 6.41 pmol/mi was supplied with the
kit. For each run of 40 duplicate tests this standard
was diluted serially to give 6 standzrd concentrations
ranging from 2.5 to 320 fmol/mi and a standsrd curve
was set up. The correlation coefficient between the 6
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standard curves was 0.99 The 3 consecutive sera (dayvs
1, 8 and 42) of each patient were tested in the same
run and approximately equal numbers of patients from
each group were tested on the same run. Alt-results
are reported as IU/ml. The standard used has been
calibrated by Amersham against the IL-2 WHO First
International Standard 86/504 and 1 IU was found to
be equivalent to 5.3 fmol IL-2 (Met®, Ala'®).

Measles IgG antibody was detected bv means of the
enzyme-linked immunosorbent assay (Behringwerke
AG, Marburg, Germany). Measles antigen-coated
plates were all supplied from the same batch (OSOK
02103 Lot 406446A) as were the anti-human IgG
alkaline phosphatase conjugate (OSDH 04/05 Lot
410955A) and supplementary agents (Lot 19604). The
3 consecutive sera (Days 1, 8 and 42) of each patient
were tested on the same plate. In addition approxi-
mately equal numbers of patients from each group
were tested on the same plate in order to avoid any
bias in sample testing. A series of 7 international and
local standards as controls (2 of which were donated
by Dr. Roger Glass, Centers for Disease Control, At-
lanta, GA) were repeated 10 times and mean values
were assigned to each of the 7 standards. For each run
of 4 plates these same standards were set up and a
regression analysis was performed. A correlation coef-
ficient <0.987 resuited in the tests of that run being
repeated. All the readings were corrected according to
the standards. Results are expressed as mIU/ml with
reference to the WHO standard anti-measles serum
(obtained as a gift from WHO). The standard curve
was obtained by using different concentrations of
WHO measles reference serum plotted against optical
density readings.

Controls. These consisted of 20 adequately nour-
ished African children 4 to 24 months of age. Nutri-
tional status was determined by anthropometric meas-
urements and biochemical indicators (serum albumin,
prealbumin, retinol-binding protein, zinc, vitamin A
and E concentrations). These children were in the
orthopedic and surgical wards for minor operations,
e.g. hemia, or else they were from the well baby clinic
in Kwa Mashu (Durban). All blood samples were
taken before any surgical procedures. These controls
were used to establish normal values for nutritional
parameters, C3, absolute lvmphocyte numbers and
IL-2.

Statistical methods. All values are reported as
mean * SE. Differences in proportions in the data
were examined by the chi square test. Differences in -
the means were examined by Student's two-tailed ¢
teat (Tables 1 to 3). The level of signiificance used was
5%. In addition because of intrasubject variability in
immune factors mean of change from baseline for each
group was determined at Days 8 and 42. Thus each
child had a baseline determination on Day 1 from
which 2 change in concentration at a specific time
could be calculated. Individual changes were summed
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and a mean vaiue for change in concentration for each
group was determined and expresced as a delta value.
The two groups were compared with regard to these
changes using the two sample ¢ test with a Bonferroni
adjustment; thus the significance level changed to
alpha/2 (2.5%).

The software used for the computerized analysis of
results was Statistical Analysis System (SAS)-Release
6.03 edition, 1988 (SAS Institute Inc, Cary, NC).

RESULTS

Baseline comparability. Baseline characteristics
that are covariants of severe disease (age, nutritional
status, socioeconomic status, morbidity at presenta-
tion and radiologic presentation) of the vitamin A (n
= 29) and placebo (n = 31) groups were comparable
(Table 1).

Morbidity outcome. A significantly higher num-
ber of vitamin A-supplemented children had recovered
from complicated measles within 8 days compared
with the placebo group (96% vs. 65%). The vitamin A
group showed a marked reduction in morbidity for up
to 6 months as indicated by significantly lower IMSs
than the placebo group on Days 8 and 42 and at 6
months (Table 2). The reducticn in morbidity was
mainly caused by a decrease in incidence and severity
of respiratory infections. Details of morbidity outcome
are presanted by Coutsoudis et al.®

Immune factors. On Day 1 there was no difference
between the two groups in all the immune factors

tested (Table 3).
On Day 1 lymphocyte numbers were decreased in

TABLE 1. Baseline characteristics of children with measies according to Treatment Group*
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placebo- and vitamin A-treated groups compared with
controls (P = 0.005); however, thev increased within
both groups during the next 6 weeks to return to
normal values by Day 42. On Day 42 the vitamin A-
treated group had higher lymphocyte numbers than
the placebo group, P = 0.05 (Table 3). When anadvzing
the changes in lvmphocyte numbers (day 42-day 1)
we found the same trend that the rate of change was
greater in the treated group (delta = 3.40 % 0.74 vs.
1.96 = 0.51, P = 0.06); however, this was not statisti-
cally significant.

The mean concentrations of measles IgG antibody
were significant! s ‘..creased within both groups during
the first 6 weeks. On Days 8 and 42 the vitamin A-
treated groups had higher mean antibody values. This
difference was significant on day 8, P = 0.01 (Table 3;
Fig. 1). On anaiysis of the changes in antibody con-
centrations a similar trend was found with the changes
between Day 8 and Day 1 being significantly higher
in the treated group (delta = 340.6 + 49.6 vs. 182.3 *+
27.6. P = 0.008). The changes between Day 42 and
Day 1 were also higher in the treated group (delta =
820.7 * 85.5 vs. 617.7 + 88.5) although this difference
did not reach statistical significance.

On Day 1 C3 values in both groups were depressed
compared with controls (P = 0.003) but by Day 42
they had attained control values. IL-2 concentrations
on admission were also depressed compared with con-
trols (P = 0.02) but by Day 8 they had reached normal
control values. C3 and IL-2 values were not signifi-
cantly different between the treated and placebo
groups on Days 1, 8 and 42 (Table 3).

Charsctanstic Placebo (n = 31) Vitamin A (n = 29)
Age (montha) 10.42 £ 0.70 1217 £ 1.00
Males (no.) 13 16
Weight/age < 80 Std.t (no.) 9 9
Hemogiobin (g/dl) 1103 £ 0.35 1066 £ 031
Albumin (g/liter) 3184 £ 065 30.10 £ 1.05
Vitamin A (gg/dl} 11N+ 1.05 1222+ 108
CXR score > 3 (no.) 5 7
Lymphocytes < 2 x 10*/liter (no.) ] 4
Lymphecytes < 2 x 10°/liter and CXR score > 3 (no.) 1 2
C3 (gNiter) 1.02 £ 0.03 1.14 £ 0.06
Overcrowding index$ 263 £ 0.44 265 £0.35
Rash grade§ 2132012 200£0.12
IMS| 982+ 180 1056 £ 1.96

* Thare i no eignificant diflsrence between the groups for any of the charscteristics, whero spplicsbie revuits presented as mesn £ S2.
t 50th NCHS percentile: No child had clinical festures of protsin energy mainutrition.

$ Number of prroons/room.

§ 1, foce: 2, face, trunk: 3, face, trunk. limbe,

] See "Morbidity eseessmen?” (or explanation.
NCHS, National Center for Health Statistics.

TABLE 2. Morbidity outcome of measies patients according to treatment group

Factor n Placebo n Vitamin A P
Clinical recovery < 8 days (no.) 51 9 28 0.002
Day 8 IMS 30 1.37 £ 0.40° 29 0.24 £0.15 0.008
Day 42 IMS 24 5742117 24 221 £ 0.45 0.02
¢-month IMS 16 4122113 20 0.60 £ 0.22 0.002
Day 42 weight guin (kg) 24 090 £ 0.14 24 1.29 £ 0.17 0.04
6-moath wyight guin (kg) 16 2371020 20 289 £ 0.3 0.08

* Mean ¢ 82
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TABLE 3. Immune factors studied sequentiaily in placebo- and vitamin A-treated groups of children with measies

(mean % SE)
— Controls Placebo Vitamin A

Day 1 8 42 1 8 42

n 20 n 30 20 29 28 21
Lymphocytes X 10°/liter 572 0.61°  3.80 £ 0.42 6.45 + 0.661 375 041 .8.10¢ 0.80¢
C3 (eAliter) 13240078 1.02%0.03 1.11 £ 0.04 1.41 £ 0.11 1.14 £ 0.06 1.25 £ 0.07 1.48 £ 0,08
1L-2 JU)/mi 1.794£ 006§ 1572008 1.72 £ 0.08 1.70 + 0.08 1.59  0.06 1.76 + 0.08 1.74 £ 0.08
1¢G (mlU)/ml 39955 2228 + 28.7) 654.8 £ 91.2 26+53 384.2 % 52.8¢ R69.5 + 90.0

*. $, § Control valws air
t Difference between means on Day 42, P = 0.05.
) Signilicant difference between means on Day 8, P = 0.01,

E]Pue-oo

900 N Vitamin A
8004
7004

600+

miJ

5004

400+

Day ! Day 8 Day 42

Fic. 1. Serum measles [gG antibody levels in placeo- and vita-
min A-treated groups (mean % SE).

DISCUSSION

This study has shown that a substantial and sus-
tained reduction in morbidity in vitamin A-supple-
mented African children with measles was paralleled
by elements of a more effective immune response. The
latter was reflected in higher titers of specific IgG
antibodies and a speedier reversal of the lymphopenia
induced by virus infection.

These two factors are simple measurable indices of
a considerably more elaborate network of immune
reactions which prevent the initial infection, limit its
spread once it has been established and finally elimi-
nate the organism. However, there is clear evidence
that specific antibedy is of critical importance in
measies: it persists for many years and correlates with
protectior:; it is the gingle most widely utilized index
of effective vaccination; maternal antibody provides
fairly solid immunity to infants end often renders
conventional vaccines ineffective; and gamma-giobu-
lin given during the incubation period aborts mea-
sles.?* Alterations in peripheral blood Iymphocyte
numbers occur regularly in measies and are caused by
changes in different subpopulations. The action of

i iy higher than Day | vaives of messies patients: *P = 0.005; $P = 0.003, §, P = 0.02.

these subpopulations, which include HLA restricted
cytotoxic T cells, K cells, natural killer celis and other
less clearly defined groups, are believed to be respon-
sible for containing the spread of infection and elimi-
nating the virus. Lymphopenia is not uncommon in
severe cases and we have shown previously that this
decrease in circulating lymphocytes is mainly in the
T helper cells.?

Despite the complexities of the immune response,
we have found that in the clinical case of measles,
depressed antibody values and lymphopenia are of
considerable practical value in predicting outcome;
77% of children who had lymphopenia at onset of rash
died or developed protracted pneumonia, and all who
died failed to produce adequate measles antibodies.?®
In addition lymphopenia has been found to correlate
strongly with clinical outcome 1n other infectious dis-
eases besides measles.”’

It has been known for some time that children with
secondary immunodeficiency who fail to produce an-
tibody develop fatal measies giant cell pneumonia.®®
As against this C3 values in measles are much less
helpful in making a prognosis of severity.!® Accord-
ingly it is particularly significant that therapy with
vitamin -\ produced an effect on these very compo-
nents, i.e. antibodies and peripheral blood lympho-
cytes.

Measles impairs specific and nonspecific immune
responses. Accordingly morbidity and mortality result
from unrestricted measles and also from superinfec-
tion with opportunistic invaders. Therefore vitamin A
supplementation through the augmented immune re-
sponses detected here may minimize the harmful ef-
fects of measles virus and also of other pathogens.
This interpretation would be supported by our find-
ings of the beneficial effect of vitamin A up to 6
months after the rash.

We suggest that the improvements in morbidity and
the changes detected in antibody response and lym-
phocyte numbers are most likely caused by vitamin A
supplementation because there were no significant
differences between the two groups in all the variables
considered.

We have not previously used IL-2 estimations as a
predictive index in measies. However, g.ven the cen-
tral role played by cell-mediated immunity (including
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cytotoxic T cells and T helper cells and their product
IL-2) in controlling measies virus dissemination and
killing in the body, we would have expected IL-2
concentrations to accompany improvements in mor-
bidity produced by vitamin A. It is possible that our
blood sampling was undertaken at too late a stage
(Day 8) to detect rapid changes which could possibly
have occurred earlier.” Quantitative values for IL-2
have not been adequately assessed in measles; we have
shown here that [L-2 concentrations in patients were
significantly reduced compared with those in healthy
contrels. This is consistent with our previous obser-
vation that T helper cells are depleted during measles.
IL-2 is important in the clonal expansion of T helper
cells and could therefore play a role in the observed
low T helper cell numbers in measles.

With regard to the value of vitamin A intervention
in reducing child population morbidity and mortality
in regions where xerophthalmia is cornmon, it is per-
tinent to point out that the beneficial effects on mor-
biditv and aspects of the immune response shown here
were produced in an infectious disease which is pow-
erfullv immunosuppressive and a major cause of sick-
ness and death in the Third World. It is reasonable to
expect more pronounced effects of vitamin A supple-
mentation on immunity associated with improve-
ments in morbidity for the common and less damaging
respiratory tract infections and diarrheal diseases of
infancy and childhood in developing countries.

The results reported here are consistent with animal
studies on the effects of vitamin A on immune func-
tion.>'® However, one clinical trial among Bangla-
deshi children failed to show any effect of vitamin A
supplementation on anti-tetanus toxoid antibody ti-
ters.”

The exact pathway by which vitamin A might im-
prove aspects of the immune response noted in this
study is unclear; likely mechanisms are more effective
specific immunity caused by improved T helper cell-
mediated antibody synthesis'! and adjuvanticity.*!

This study confirma and extends previous obhserva-
tions that have shown that the immunoparesis sec-
ondary to measies is transient and that normai values
for most tests of immune function are attained by
about 6 weeks after the exanthematous phase of the
disease.™

We conclude that vitamin A suppiementation had
an effect on immune function as shown by speedier
reversal of measies induced lymphopenia and by im-
provement of the measies IgG antibody response dur-
ing the acute phase. The effect of supplementation on
measles antibody is relevant to the WHO Expanded
Programme for Immunization, which recommends
that children in vitamin A-deficient communities
should be given vitamin A at the time of immuniza-
tion. A heightened antibody response could lead to a
reduction in the number of vaccine failures that occur

in developing countries.
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Because vitamin A appears to play such an impor-
tant role in reducing mcrbidity and mortality we sug-
gest that more extensive and subtle tests of immune
function be studied. More investigations are_»lso nec-
essary to establish the role of vitamin A in restoring
and maintaining epithelial integrity with—resulting
improve znts of nonspecific immunity.
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A RANDOMIZED, CONTROLLED TRIAL OF VITAMIN A IN CHILDREN WITH SEVERE
MEASLES

Grecory D, Hessev, MUB. M.Sc.(Lonno, asp Max Keewv, M.B. F.C.PU(S.A)

Abstract Background. Measles kills about 2 million
cnildren annually, and there 1s no specific therapy for the
disease. It has been suggested that vitamin A may be of
benetfit in the treatment of measiles.

Methods. We conducted a randomized. double-blind
trial involving 189 children who were hospitalized at a re-
gionat center in South Africa because of measles compli-
cated by pneumonia, diarrhea, or croup. The children {me-
dian age, 10 months) were assigned to receive either
vitamin A (total dose, 400,000 IU of retinyl paimitate, given
orally; n = 92) or placebo (n = 97), beginning within five
days of the onset of the rash. At base line, the characteris-
tics of the two groups were similar.

Results.  Although clinically apparent vitamin A defi-
ciency 1s rare in this population, the children’s serum reti-
nol levels were markedly depressed (mean [=SEM),
0.405=0.021 umol per iiter {11.6=0.6 ng per deciliter]),
and 92 percent of them nad hyporetinemia (serum retinol
level <0.7 umol per liter {20 ng per deciliter]). Serum con-

EASLES remains 2 devastating disease. for

which specific therapy is lacking. Hapes for its
control and eventual eradication rest on immuniza-
tion, but measles kills about 2 million children each
vear' and cripples an untold number through blind-
ness® and lung discase.”' The i1 that vitamin A may
have a protective etlect in measles was first suggested
more than 30 vears agu” but was ignored until Barclay
et al.." in a randomized clinical trial. found twice as
many deaths in the control group (12 of 92) as among
children given high doses of vitamin A (6 of 88)."
Although the overall results did not reach statistical
significance, vitamin A was signiticanty protective in
the group under two vears ol age."

That vitamin A should be ol benefit in measles is
biologically plausible.” Measles depresses serum levels
of vitamin A" and hyporetinemia (a serum retinol
level below 0.7 wmol per liter [20 pg per deciliter]) is
associated with increased mortality from the discase,
particularly in children under two vears of aze.
In almost every known infectious disease. vitamin A
dehciency is known to result in greater frequency.
severity. or mortality." Increased susceptibility 1o in-
fection was one of the first features of nutritional
vitamin A deliciency to be recognized.' and even mild
deficiency appears to be associated with an increased
risk of pneumonia, diarrhea. and death in child-
hood.""'" According to Scrimshaw et al.. “no nutri-
tional deiiciency in the animal kingdom is more
copsistently synergistic with infection than that of
vitamin A." " They list nearly 50 studies tincluding 8

—

From the Depaniment of Paediatncs and Child Health. University of Cape
Town, Cape Town, South Africa. Address repnnt requests to Dr. Klein at the Red
Cross War Memonial Children’s Hospital, Rondebosch 7700, South Africa.

centrations of retinol-binding protein {mean, 30.7=2.0 mg
per liter) and albumin (mean. 33.4x0.5 g per liter) were
also low. As compared with the placebo group, the chil-
dren who received vitamin A recovered more rapidly
from pneumonia (mean, 6.3 vs. 12.4 days, respective-
ly; P<0.001) and diarrhea (mean, 5.6 vs. 8.5 days;
P<0.001), had less croup (i3 vs. 27 cases; P = 0.03),
and spent fewer days in the hospital (mean, 10.6 vs. 14.8
days, P = 0.01). Of the 12 children who died, 10 were
among those given placebo (P = 0.05). ror the group
treated with vitamin A, the risk of death or a major compli-
cation during the hospital stay was half that of the control
group (reiative nsk, 0.51; 95 percent confidence interval,
0.35 10 0.74).

Conclusions. Treatment with vitamin A reduces mor-
bidity and montality in measies, and all children with severe
measles should be given vitamin A supplements, whether
or not they are thought to have a nutnitional deficiency.
(N Engl J Med 1990; 323:160-4.)

in hum 1s) of diseases of bacterial. viral, or pro-
tozoan origin in which vitamin A deficiency resvited
in increased frequency, severitv, or mortality.'? In
fact, vitamin A is sometimes referred to as the “anti-
infective™ vitamin,'

We embarked on this studv because measles is a
pressing problem in our part of the world" and be-
cause the results of Barclay et al.” and the circum-
stantial evidence appeared promising. Subsequently,
acting on the same evidence. the World Health Or-
ganization reccommended routine vitamin A supple-
mentation for all children with measles in regions
where vitamin A deficiency was a recognized problem
and suggested that elsewhere “in countries where the
fatality rate of measles is 1% or higher it would be
sensible to provide vitamin A supplements to all chil-
dren diagnosed with measles.”* One difficulty with
this advice 1s that in the communities in which measles
poses the greatest problem. the mortality rate is often
unknown. Another is that the recommendation is
based on the less than conclusive evidence from the
only two studies to have addressed the question of
vitamin A therapy in measles.”" These arc some of the
reasons why vitamin A supplementation is still not
given routinely to children who are seriously ill with
measles in South Africa. and presumably clsewhere.

METHODS

Children with acute measles who required hospital admission for
the treatment of associated complications were entered in a ran-
domized. double-blind, placebo-controlled trial to assess the effect
of oral vitamin A on morbidit* and mortality. The study was limit-
ed by a priori considerations to a tixed termunation date, with a
maximal enrollment of 200 vases. It was conducted from March to
July 1987 at the City Hospital for Infectious Discases, a regional
center serving a population of about 2 million in Cape Town and

Reprintzd from the New England Journal of Medicine
323:160-164 (July 19), 1990
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surrounding areas. The Medical Faculwv’s ethics and research com-
mittee approved the study protocol.

Patient Selection and Randomization

All children under 13 vears ot age who were referred to the hospi-
1al for admission with measles were cligible for entry into the trial.
The criteria tor exclusion were vitamin A therapy before admission.
xerophthalmia on admission or thereatter. rash for more than four
davs. or lack ot parentai consent.

Patients in the trial were randomiv assigned to receive either
400.000 U (120 mg) of water-miscible vitamin A (retinvl palmi-
tate: Arovit drops. Roche, Basel. Switzerland) cr an identical-ap-
pearing placebo from svringes coded according to a random-num-
ber table. The semor ward nurse gave hall’ the dose on admission
and the remainder a dav later. either by mouth or bv nasogastric
tube. The children were cared for by the regular ward stafl. Concur-
rent therapy included oxvgen. intravenous tluids, and antibiotics as
appropriate. but uo additional vitamin suppizments. One of the
study invesugators assessed the patients each dav. The treatment-
assignment codes were broken onlv at the completion of the trial.

Initial Investigations

The children’s weight and height were recorded. and a venous-
blood sample was drawn on entrv into the trial. The weights and
heights were evaluated against the standards of the National Center
for Health Staustics.”' Hemoglobin levels. white-cell counts (by
Coulter model $5. Coulter Electronics. Hialeah, Fla.), and differen-
tial counts were estimated. and serum was stored at —70°C. Serum
levels o! total proten and albumin were measured by automated
analvsis (Astra-8. Beckman Instruments, Brea, Calil.). Serum con-
centrations of vitamin A (as retinoli were measured bv high-per-
formance hiquid chromatography (Dupont Instruments, Wilming-
ton, Del.). with concentrauons of vitamin E (as alpha-tocopherol)
obtained incidentaliv.** A programmable integrator was used to

Table 1. Base-Line Clinical Findings in 189 Children with
Measles, According to Treatment Group.*

VITAMIN A
(N = 92)

No. of PLACEBO

CHARACTERISTIC PATIENTS (N = 97)

Age (mo) 15.06 (8, 10. 15) 15.89 (8. 10, 17)
<b 7 3 4
6-12 117 64 R
13-23 7 18 19
=24 28 12 16

Malesfemale 56/41 53/39

Mixed racesblack 29/68 24168

Weight for aget 189 81.5 (74, 84,92) 857 (77,85 9)
<5th percentile 95 51 44

Height for aget 178 96.0 193,97, 100) 97.1 (93.96. 101)
<5th percentile 52 25 27

Weight for height? 178 89.0 (82.88,95) 90.3 (84,91.97)
< 5th percentile 70 41 29

Rash tdays)3 1.91¢1,2.2) 1.72101.§.5.2)

Diarrhea 152 75 77
No pneumonia 30 13 17

Pneumonia 146 74 72
No diarrhea 24 12 12

Pncumoma and diarthea 122 62 60

Herpes stomanus 4 1 3

Measles croup} 13 4 9
*Values in ntalics are means. followed in h by 25th p and 75th

percenules. All other values are numbers ot patients

tExpressed as a percentage of the S(th percentile of the standards of the National Center for
Health Sutistics

1P<0.05 for the companson between groups.

§No p with les croup req

d airway nter
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qr.antifv the chromatographic results (Spectra-Phvsics. San Jose,
Calil). Retinol-binding protem was measured by radial immuno-
diffusion with a commercial kit (LC-Paruegen. Behringwerke, Mar-
hurg, Federal Republic of Germanv). Chest radiography and othrr
investigations were performed when indiicated. = -

Assessment of Qutcomes

Outcomes were assessed solelv on the basis of clinical criteria.
The outcome variables used were death and the severity of illness.
as indicated bv the duration of the hospital stav: the duration of
pneumonia or diarrhea: the incidence ol “postmeasices™ croup or
herpes stomatius: and the need tor a transter to the Red Cross War
Mermnorial Children’s Hospital for intensive care. Pneumonia was
defined as the presence of tachypnea (frequency ot respiration >40
per minute} with retractions. crackles. or wheezes. Diarrhea was
defined as the passage of four or more liquid stools a dav. Measles
croup was defined as croup presentune on or within a dav of admis-
sion. Croup that developed subsequently was categorized as post-
ineasles.

Statistical Analysis

The data were analvzed bv computer with the Epi-Info program
(version 3. USD. Stone Mountain, Ga.). Categorical data®! (e.e.,
the number of pauents per group) were evaluated by the chi-square
test, with Yates' correction for continuitv apphed routinelv.** or by
Fisher's exact test when the expected number in a cell was hve or
less.?' Confidence intervals for the relative nsks were calculated
according to the metbod of Greenland and Robins.”” Continuous
data®? (e.¢.. vitamin level) were comnpared bv the nonparametric
Kruskal-Wallis test.*"#* All P values reported are wwo-tailed, with
values of less than 0.05 considered stausticallv significant.

REsuLTS

Exclusion of Patients

Of 224 patients under 13 vears of age who werc
admitted to the hospital witk measles during the
study, 35 were excluded from the trial. fn 12 of these
cases ihe rash was present for five or more days, in
2 vitamin A had previously been given. in 18 consent
could not be obtained because the child was unaccom-
panied by a parent on admission. and in 3 the parents
refused consent. Hence. 189 patients were entered in
the trial. There were no exclusions tor xerophthalmia
or withdrawals after entry.

Base-Line Characteristics

The placebo and treatment groups were generally
comparable (Tables | and 2). except that the patients
in the vitamin A group were admitted about 12 hours
carlier in terms of the duration of the rash and had
lower serum levels of total protein and albumin than
those in the placebo group. Two thirds of the children
were 12 months old or vounger tmedian. 10 months;
range, 2 months to 5 vears}, and most were boys (58
percent). Blacks predomir. «ted (72 percent). and the
remainder were of mixed race. The five white patients
admitted with measles were excluded: consent was re-
fused in the cases of two. and three were more than 13
vears old. The hospital is open to all. Immunization
and socioeconomic factors are thought to account for
differences in racial makeup between the study popu-
lation and the general population 14 vears of age or
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under in Cape Town (37 percent
mixed race. 25 percent black. 18

Julv 19, 1990

Table 2. Base-Line Biood and Serum Values, According

to Treatment Group.

percent white).?” Heights were not No or

measured for |l padents. Height CHamacTERISTIC® PaTIENTS PLaceso —Vimund

for age was below the fifth percen- mean (25th. SUth. and 7St percenle)

tile in 32 children (29 percent) — a

prevalence similar to shat in the lo- Hemoglobin (grd!) 177 10.73 (10, 10.6. 1.5 1078 (10, 10.5. 11.7)
) S e Hematocnt (%) 177 324 (30, 325,35 32.8 (30, 32, 35)

cal reference population. W cight Leukocytes € x 10~ Yihter) 177 8.63 (6.3, 7.7, 10.2) 8.99(6.2. 8.15. 10.25)

tor age thelow the fifth percentile in Lymphocytes (X 10~ "/liter) 177 33902, 3.1, 4.2 34201.8.2.9, 4.3

30 percent). and weight for height Total protein (grinteryt 155 S8.54 (55. 57, 62) 53.94 (51, 54, 58)

(below the Gfth percentile i 39 Albumin (@ hier)t M5 (32,3430 324 (29,33, 35)

percent) wie considered 1o reflect RBP (mgltter) 156 29.6 (14, 18, 300 30.9% (14, 17, 37

short-term weight losses from Vitamin A treunol) (ugidl) 156 12,19(7.7.10.7. 144 10.95 (6.7. 9.5, 12.6)

measies”  rather than precxisting A% 53, 3 mmalesies w67

acute prol(’urt*n('rqy malnutrition. Hyporetinemia 143 (i1.1] 758

since that occurs in | percent or less Viamin E tmg/luer) 156 79405570, 9. 684 (4.7, 6.8, 8.8)

of the local reference poputation.**
A combination of pneumonia and
diarrhea was the usual indication
for hospital admission (64 percent).
Diarrhea (16 pereenty. pneumo-
nia (13 percent). or measles croup
{7 percent) appearing as isolated
svmptoms precipitated the other
admissions.

No bivod samples were obtained irom 15 patients.
and only partial results were available for another 19
(Table 2). Serum levels were low for total protem
tmean [£SE|. 56.2%+0.7 ¢ per liter). albumin (mean.
33.420.46 g per iiter). retinol-binding protein {mean.
30.1%2.02 mg per Liter). and vitamin A as retinol
(mean. 0.40520.021 umol per liter [11.620.6 ug
per deciliter]). Low levels of total protein principal-
Iv reflect depressed serum albumin concentrations
(r* =726 percent. P<0.001). Serum retinol levels
were below the lower limit of the normai range (0.7
pmol per liter [20 pa per deciliter]) in 92 percent of
the children (143 of 1561, and 46 percent (72) had
levels below 0.35 umol per liter (10 wa per decititer,.
placing them at risk for xerophthalmia.” although no
cases of this were observed. Vitamin E levels were in
the normal range.

=002

Outcome

The children who received vitamin A had markedlv
diminished mortality and morbidity (Table 3). with
no chinically apparent adverse cffects. Of the 12 chil-
dren who died (6.3 percent). 10 were in the placebo
group (P = 0.046). The children who died were 5 to
29 months of age. and seven were bovs. Death oc-
curred 3 to 32 davs atier admission (median. 10.5),
Pneumonia’™* caused 10 deaths. and the two remain-
ing children died atier 15 and 32 davs. respectively. of
fulminant sepsis following chronic diarrhea and mea-
sles-induced kwashiorkor. Croup was present as an
incidental finding in 3 of the 10 children who died of
pneumonia.

Cases of pneumonia lasted almost wwice as long

*Reterence values tor the charactenstics shown are as toliows=*: hemogiobin. 11 5to 15.5 ¢ per decahiter: hematoerit. 35 o
4% percent: leukocvies, 6 10 17 < 107 cells per liter: to1al protein. 62 10 »0 £ per luer: albumin, 35 ta 50 g per hter: retnol-
binding protesn. 22 10 43 me per ftter: vatamin A 1as reinol), 3 to 80 ug per decthiter: vitamin k (as alpha-tocopherot), 5.0t
2U me per iter No relerence vaiucs are given for lymphocyies because ol considerable variaton with age RBP denotes
retinol-hinding protein To conven erams ol hemoglobin per decihites to mithmoles per liter. multiply by (1 6200, to cunven
microerams of vitamin A per decslier 1o micromoles per hter. muitiply by 0 Q3491 and 10 conven mithgrams of viramin £
per uier o micromoles per Jier. multiply by 23 22

tP<{) 08 tor the companson between groups
In the placebo group. e rennol level was sigmticantty lower 10 children #2 vears old than in those <2 vean old

Sindicates the numoer 01 cases of hvporetinemia (serum retinol concentration <4) 7 gmo per hier {20 up per deciliter|)

in the placebo group as in the vitamin A group
(P<0.001), and 66 percent of the children with chron-
ic pneumonia (>10 days) were in the placebo group
(P = 0.008). Similarly. diarrhea continued for a third
longer in the placebo group (P<0.001 1. and 72 percent
of the children with chronic diarrhea were in that
group (P = 0.023). Postmeasles croup was more com-
mon in the placebo group (P = 0.033). as was herpes
stomatitis (P = 0.08). Finally. the hospital stav of
the survivors was shorter bv a third in the vitamin
A-treated group (P = 0.004).

Overall. 77 children had adverse outcomes (Table
31.of whom 32 were in the placebo group (P = 0.004).
As compared with the children in the placebo group.
the children treated with vitamin A were at lower rela-
tive risk for death (relative risk. 0.2}: 95 percent confi-
dence interval. (.05 to 0.94). prolonged pneumonia
=10 davs (relative rick. 0.44: 93 percent confidence
interval. 0.24 10 0.80). prolonged diarrhea =10 davs
trelative risk, 0.40; 95 percent confidence interval,
0.19 10 0.86). postmeasles croup (relative risk. 0.51: 95
percent confidence interval. 0.28 to 0.92), airwav in-
tervention (relative risk. 0.35: 95 percent confidence
interval. 0.10 to 1.26). herpss stomatitis (relarive risk,
0.23: 93 percent confidence interval. 0.05 o 1.06). and
the need for intensive care (relative risk. 0.38: 95 per-
cent confidence interval. 0.13 to 1.16). The overall risk
for an adverse outcome in children treated with vita-
min A was half that in the control group (relative risk,
0.51: 93 percent confidence interval. 0.35 to 0.74), Of
the 77 children who had adverse outcomes. only 2
were =2 vears of age (P = 0.002). and the risk in a
child 22 vears old was substantially lower than in
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Table 3. Mortality and Morbidity in 189 Children with Measles, According

to Treatment Group.*
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treatment may reasonablv he as-
cribed to correction of the tissue

deficit of vitamin A. \We do not

Pr.aceso ViTamin A RELATIVE Risk .

CHALACTERISTIC (N =97 (N = 92) 195% Cyt P VALUE know, however, whether thedehcit

Death 10 5 0.21 (0.05-0.94) 0.046 was rccuﬁcd by increases in the

Age at death (mo) serum retinol concentration or by
<t i 0 some other mechamsm. since sc-
?;'33 Z : rum retinol levels were not meas-
=24 1 0 ured after therapy.

Pneumonia (days) Hvporetinemia appears almost
Duration 12.37(5.8. 171 6.53(3.5.8.5) <0.001 invariable in children with severe
=10 29 12 0.44 (0.24-0.80) 0.008 w1 . .

. measles, as in this studv, and

Diarrhea (days) , . .
Duration &.45(5.7. 10 5.61(3.5.7) <0.001 the reduction in the serum retinol
=10 20 8 0.40 (0.19-0.86) 0.023 level is associated with increasing-

Postmeasles croup k) " 0.51 (0.28-0.92) 0.033 lv severe discase.!' Since manv of
With airway intervention 9 3 0.35 (0.10-1.26) 0.16 ] . L

these data come from populations

Herpes stomatits 9 2 0.23 (0.05~1.06) 0.08

in which nutritional vitamin A defi-

Intensive care H 4 0.38 (0.13-1.16) 0.13 \ . R
Adverse outcome? 52 25 0.51 (0.35-0.74)  <0.00i ciency is a known problem.""" it has
Hospital stay (days)§ 15.24¢8. 11, 19)  10.52(7.9. 13) 0.004 been inferred that hyporetinemia
in measles represents the exhaus-

*In the the groups, the values 1n 1talics are means, followed in parentheses by 25th tion of thaliC S[OFCS.“'T':” There is

percentiles, medizns. and 75th ‘pcn::nulcs All other values are numbers of patients

TRelative nsk aenotes the ratio of the incidence o an event 1n the vitamin A group o the incidence of the event in the

placebo group. Cl denutes conhdence tervai

1Dchined as death, pneumonia = 10 davs in duration. dirrhea 2 [} davs in duration, postmeasies croup. of transier tog

ntensive care
§Refers to children who survived

younger children (relative risk, 0.!5; 95 percent confi-
dence interval, 0.02 to 0.91). No child with a serum
retinol concentration =0.7 umol per liter (20 ug per
deciliter) died, but the smaliness of this group (n =
14) leaves the significance of the finding in doubt.

DiscussioN

The results of our randomized. controlied trial indi-
cate a remarkable protective effect of vitamin A in
severe measles. notwithstanding the provision of good
general medical care and the presence of complicated
advanced discas: . Vitamin A reduced the death rate
bv more than nalf and the durauon of pneumonia.
diarrhea. and hospitalization by about one third. Vi-
tamin A also appeared to reduce the incidence of her-
pes stomatitis and the need for intensive care. The
consistency of benefit with respect to all measures of
outcome is nceworthy, since mortality is not a sensi-
tive criterion. Because of their reliance on mortality
rates. previous studies of measles® lacked the statis-
tical power to establish the benefit of vitamin A
therapy.

The favorable response to vitamin A therapy mav
be understoed in terms of the verv high incidence (92
percent) of hyporetinemia in our patients (Table 2).
Hyporetinemia implies a state of vitamin A deficiency
at the tissue level, since there are virtuallv no periph-
eral-tissue stores of vitamin A except in the retina.®*
Serum retinol levels below 0.7 umol per liter (20 pg
per deciliter) appear to be inadequate for the bodv’s
biologic needs.” Oral vitamin A is absorbed well even
in patients with diarrhea,* so the observed effects of

a possible alternative mechanism.
however. Hyvporctinemia mayv oc-
cur in the presence of adequate he-
patic stores of vitamin A when the
stores are not mobilized fast enough
to meet demand. This has been found in fever, pneu-
monia, rheumatoid arthritis. hepatitis, acute tonsil-
litis, and rheumatic fever’; in protein-energy mal-
nutrition®; and now also in measles.” Inadequate
mobilization of hepatic stores may therefore underlie
the hyporetinemia in children with severe measles
from Kinshasa, Zaire,! and Cape Town. where nutri-
tional vitamin A deficiency is uncommon. A study
25 years ago showed vitamin A deficiency to be rare
in Cape Town. even in children with severe protein-
energv malnutrition.” and it still appears to be rare.
A search of the computer data-base listing of inpa-
tients at our children’s hospital. which predominantly
serves the local underprivileged community. found
only three instances of clinical vitamin A deficiency
among 161.38! children admitted over a 13-year peri-
od, with no cases since 1983.

In view of the evidence that hvporetinemia may
occur in the presence of adequate hepatic stores of
vitamin A* and in punulations not known (o be defi-
cient in vitamin A."" it would seem prudent to proceed
on the assumption that previous nutritional adequacy
may not ensure against the development of hvporetin-
emia in severe measles. For all children seriously ill
with measles. vitamin A replacement should thus be
provided at the dose given by Barclay et al.” (400.000
1U), which proved effective and safe in our study. A
lower dose (100.000 to 200.000 IU) is recommended
by the World Health Organization.” but its efficacy in
measles has vet to be established.

It mav be asked whether it is cost effective to advo-
cate treatment with vitamin A for all children with
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severe measles. Clearly. children under two vears of

age are at highest risk of an adverse outcome and
derive the most benefit from vitamin A. When re-
sources are scarce, such children should be given pri-
ority. In our studv, however. half the children over
two years of age were at risk of xerophthalmia because
of serum re.nol levels below 0.35 wmol per liter
(10 ug per deciliter).”! and hence they should have
vitamin A prophylaxis. Thus. when resources permit,
all children with severe measles should be given sup-
plemental vitamin A.

We are indebted to many colleagues for constructive criticism; to
Mr. R. Saved. staustician to the Department of Communitv Health
of the Universitv of Cape Town for advice on study design and
randomization procedures; to Ms. G. Joubert of the South African
Medical Research Council. for assistance with data collection and
preliminary analyses: to Glaxo (South Africa), for the donation of
our computer: to the nursing stafl of the Citv Hospital for Infectious
Diseases for invaluable assistance and to the hospital’'s medical su-
perintendent, Dr. P.J.W. Roux, for providing facilities: to Mr. A.F.
Rodriques tor searching the data base of pauents of the Red Cross
War Memorial Children’s Hospital: (o the medical superintendent.
Dr. R.O. Simpson. for giving access to ihe data base: to the McCaul
Bell Bequest of the Institute of Child Health. University of
Cape Towa. for a erant 10 Professor H. de V. Heese that provided
funding for the assavs of vitamins and retinol-binding protein; and
to Ms. Frances Pocock for performing these assavs in the Institute
laboratay,
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Research from the South

Vitamin A supplements and mortality related to measles:

a randomised clinical trial

ANDREW ] G BARCLAY,

Abstract

One hundred and eighty children admitted with measles were
randomly allocated to receive routine treaunent alone or with
additional large doses of vitamin A (200 000 [U orally immediately
and again the next day). Baseline characteristics of the two
groups were virtually identical for age, severity of measles. and
vitamin A and general nutritional states. In 91% of the children
serum vitamin A concentrations were less than 0-56 umobl. Of
the 88 subijects given vitamin A supplements, six (7%) died: of the
92 controls, 12 (13%) died (p=0-13). This difference in mortality
was most obvious for children aged under 2 years (one death out
of 46 children receiving supplements versus seven deaths out of
42 controls; p<0:05) and for cases complicated by croup or
laryngotracheobronchitis. Mortality was several times higher in
marasmic than in better nourished children, regardiess of study

allocation (p<0:01).

Introduction

Recent reports from Indonesia have shown that children with
clinicallv mild vitamun A deficiency have a fourfold increase in
mortality from all causes’ and a threefold increase 1n the incidence
of respiratory and diarrhoeal diseases.’ Vitamin A supplements
reduced preschool age childhood mortality by over 30%.' After
reviewing some 50 reports of the effect of vitamin A deficiency on
bacterial, viral, protozoal, and helminthic intecucns in man and
animals Scrimshaw et al concluded that “'no nutritional deficiency s
more coasistently svnergisuc with infectious disease than thar of
vitamin A."* At the ume that they wrote this thev were unable to
find data concerning the interacuon berween wvitamun A and
measles.

Vitamin A is essential for the maintenance of normal epitheliai
ussues throughout the body. [n the absence of vitamin A mucosal
epithelium undergoes squamous metaplasia. with a concomitant
decrease in cell turnover.** Measles 1s a viral disease that infects
and damages cpithelial ussues throughout the bodv.” " The
disease can also decrease serum concentrations of vitamin A in well
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nourished children to less than those observed in non-infecte
mainourished children.” Measles probably increases uulisauon of
vitamin A. and children with marginal liver stores of the vitamiy
may thus deveiop acute vitamun A deficiency, resulting in eye
damage and possiblv increased mortality from respiratory and
diarrhoeal causes. Indeed. measles is an important risk factor in the
development of severe vitamin A deficiency and xerophthalmia i
Asia.M " It is also a parucuiariv viruient disease among African
children, accounung for most cases of childhood blindness and for
considerable mortality.® ' "' Recent data suggest that vitamin
A deficiency mav be prevalent 1n areas of Africa, includiog
Tm'u n ;s .-

This hospital based study sought to determine the effect of high
dose vitamin A supplements taken during early infecuon with
measles on subsequent mortahity in African children.

Patients and methods

Mvumi Hospital 15 a rurai general hospital in central Tanzanua related v
the church. Paediatnc pauents are drawn almost enurely from the loal
population. which compnses subsistence farmers hving in a farly and
environment. The staple dict 1s mullet eaten with 2 green vegetable relish. *

There 1s onlv one narvest a vear. 1n April to Mav, and that1s dependent o
good rains. The rains in 1982 were verv bad. ieaving conaitions of near
farmne for manv. but the rzine and harvest in 1983 were good. Malnutnuos
1s a great probiem in cnddren. About a quarter of all children aamutted are
severelv matnourished. ana only 30% have a weight for age above 80% of the
standard.™ Anacmua 15 also common. The general pacdiatric background s
more fullv described elsewhere (A | G Barclav. unpublished). s

We attempted to include 1n this studv every chiid with measies presentng
1o the hospitai from September 1982 to November 1983, a penod that
included an enuire measies season. Measles was diagnosed on clins
grounds that included a historv ot prodromal disease and the presence ofa
tvpical rash. On admussion all children were given a full clinical exarmunatod
by the paediatrician. Shortly aiter agnussion they were seen by 3 membesof
the eve department. Thev were all weighed and measured by the nurses and
had their haemogiobin concentration measured and a blood shide uzmmtd
by staff tn the hospital laboratory.

A venous blood sampic was taken on admission for csumation of vitams
A suate. Half of the subiects were then ranaomiv allocated to receive vitamo
A (200000 1U in o1 orallv immediatelv and again the next day); the othet -
children were given standard treatment. Randomusation was accomp! i
by sequential assignment of single digits from a random numbers ublc:.’odd
digits dictaung one group and cven the other. Which children recer
vitamin A was known to the paediatrician but not recorded in the genc
notes: study allocation was thereiore not known by anv otner staff dealing:
with care of the chuldren. Other main therapeuuc sources of vitamun A—for
example. muluvitamuns—are not rouunciy given and therefore were not -
receaved by anv children in the trial. The two groups were treated sdentically
in the ward, fed the same diet, and given anubioucs or turther mvcsu'gll?“
as indicated by their cunical condition. -4

Deaths caused bv measies were taken to be deaths occurring within 08¢ -
month of onset of the rash. Most pauents were sull in the ward when they,
died: three returned of their own accord and were readmitted with dvsentery
or diarrhoea and died quickiv and two ran away monbund and died at home:;
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ine blood samples were ailowed to clot and were then spun down.
foe serum was separated and stored in a deep freeze withun four hours of
the sampie. The serum was later shipped to Balumore, where
centration of vitamun A (as reunol) was measured by high perfortance
W chromatography.” Because of losses in transport biochemical
cmunations are avallable for only 38 recipients of vitamun A and
nmn’oli. .
As we study was designed to assess the beneficial umpact of vitamin A
nts. and there was no biological, clinical, or epidemuoiogicai reason
: anv deletenous effects from added vitamun A, resuits were

° th a single tail normai deviate (z) and Fisher's exact test.

penscd W

Results

Two hundred and tweive pauents with measies were admitted during the
gisl. Thirty two were excluded from the tnal, all but six before randomusa-
pos because of corneal ulcers (seven pauents, who were automaucally jiven
smmn A and are reported on separately”); death within 24 hours of
sdmission (five); running away withii: 24 bours (one); recmiving vitamun A
admussion (rune); and admussion while the study coordinator was
sbacat (10). Of the 180 chidren in th» trial, 11 did not have their height
recorded and 15 did not have their haemoglobin concentrauon measured.
..Tbe distnibuuon of baseiine charactensucs of recipient and control
children was sumilar, including age {mean recipient 295 v mean control 30-7
poaths), weight for age (72% v 75% of standard), weight for height (83% o
$4% of standard), haemogiobin concentrauon ( 85 v 89 wl), interval berween
caset of rash and admussion (3-5 v 3'4 davsy, and serum vitamun A
coocentrauon (0°30 © 0-32 umob:l). Onlv 9% of pauents had serum viamun
A coscentrations greater tnan 0°53 umobi.
_Of the 88 chuldren given vitamun A, six (7%) died (table 1. Of the 92
coomrols. 12 (13%) died. Despite the large chuucal difference smali numbers
bmit s igmficance (p=0- 13). The difference was most obvious for chiidren

sged under 2 years (p<0°05).

upt i—Moal ty of chuldren ad d unth /
No of chuldren admunied No (%) who daed

“Agt Given Given

[ witaoan A Controls nouma A Controls
o 14 9 1(22)
1l 12 10 1(20)
un 20 23 1% 3(13)
W33 1 16 32T 2019
ol il 13 1 1 (9
a9 ] [ 10

»0 12 15 2(13)
* Toaal ] 92 6 (M 1203

Twenty five children (14%) were marasmuc, and 104 (58%) were
underweight as assessed by weight for age (table [I). The moruality of
earesmic children was several imes higher than that of better nounished
children, regardiess of whether they had received vitamin A or not (p<0-01,
two tailed test). In every nutniuonai category mortaliry was lower for viamin
A recipients.

Compiicatioas, usually already present at the ume of admission, were
tqully common in the two groups, but mortality from such complicauons
¥ higher in the control group (table [iI). Pneumorua was the commonest
camplicauon, affecting 85 children. Croup complicated measles in 13 of the

TABLE 11}—Complicanons ana associaled monatin

WARLE 11— W erghs for age and moriality
N ———
No of cluldren in srudv No (%) who daedt

:ﬁ‘. Given Given

e vilamun A Conuols vitamin A Controls Toul
—————
m i b 14 3an P
<%, 47 57 110 611 7 (M
w1 ’ 40 3038 708
Toat 1 9 6 M 1203 18010}
\

"
’m'!! of medsan Natoaal Center for Health Statisucs standsrd '
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control group, of whom four (31%) died: 1n contrast. of eight children with
croup given vitamin A, none died. Very few children had dysentery; of those

who did, half died.

Discussion

Children randomised to receive vitamin A did not differ from the
control group 1n baseline age, nutritonal state, durauon of illness,
prevalence of complications, or haemoglobin or serum vitamun A
concentrauons. Mortality was twice as fugh in the control group as
in the treated group, aimost all of the difference being accountea tor
by children aged under 2 vears (p<0-05).

Although the numbers were small, there was a remarkable
consictency in the beneficial impact of vitamin A supplements on
complicating illness and nutnuonal strata. This was especially
obvious among children with croup or larvngotracheobronchuus.
No child who received vitamun A died of larvngotracheobronchius,
whereas four in the control group died. Laryngotracheobronchutss is
a parnicularly difficult condition to treat with lLimited resources.
Because repair of epithelial surfaces in chifdren with early vitamuinA
deficiency may be poor, with a tendency to develop into squamous
memplasia of the respiratory tract,”” they may suffer tncreased
suscepuibility to laryngotracheobronchius or its consequences.

Malnutrition is common in and around Mvumu, and the nutn-
tional state of this study group is not atvpical of general paediatric
admissions. Children with low weight for age (and weight for
height, not shown) had the highest mortality :n both study groups.
Recent community studies have shown a varving relauon between
premorbid general nutnuonal state and death from measles. but
most dealt with milder disease.®** Schnmshaw et al noted a
decrease in mortality from measles in children fed a vegetable
extract rich in protemn that may have contaned considerable
amounts of vitamin A.¥ In our study vitamin A recipients sutiered
lcwer mortality in every nutnitional stratum.

The vitamin A concentrauons among the children in our study
were all very low, much lower than that reported by workers in
Nigeria.” This is explaned pardy by the different analvtical
methods, populations, and diet. Tielsch and Sommer found that
children with vitamin A concentrauons of less than 0-53 umol l. a
category that would include over 90% of our study group, were at
very high risk of developing corneal ulcers.”

Vitamin A deficiency may be a large factor in determuning the
ourcome of measies in Africa, just as it seems to affect morbidirv and
mortality in Asia.”’ When 2 child with marginal viarmin A stores
gets measies available vimmin A is quickly depleted, presumably
reducing the ability to resist secondary infections or their conse-
quences, or both.*" This would exacerbate the aireadv reduced
immunocompetence thought to be associated with measles infec-
tion.”

Further trials in different parts of Africa are urgently needed (0
define the role of vitamin A deficiency 1n meastes morbidiry and
mortality and the importance of vitamun A supplements 1n their

control.

We thank Ms Agatha Rider for analysing the serum vitamin A concentra-
tons. This study was partly supported by cooperative agreement No 0267
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between the office of nutriuon. United States Agency for International
Development, ana the Internauonal Center tor Epidemuologic and Preven-

tive Ophthaimoiogy.
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Guide pour les programmes de soins de santé primaires

PRISE EN CHARGE DE LAROUGEOLEET LA
VITAMINE A
Introduction

On peut aisément prévenir la rougeole grice 2
la vaccination. En dépit de cela, en 1989, 45

millions d’enfants ont souffert de cette maladie dans
les pays en développement : 1.4 millions d’entre eux
en sont morts. La montalité attribuable 2 la rougeole
est principalement le résultat de complications telles
que la pneumonie, la diarrhée ou le croup. Il est
d"autres complications de la rougeole, telles que la
cecité, Iantrite, I'encéphalite et les perturbations de
lacroissance qui provoquent des incapacités 3 vie. En
Afrique seulement, ou la prévalence de la cécité chez
les entants d’dge préscolaire est estimée a 1/1000, on
estime que la rougeole est la cause de la moitié des
cas de cécité chez I'enfant. L’incidence de la
mortalité et de la morbidité (attribuables 2 d’autres
maladies de I'enfance) dans les mois qui suivent
I'apparition de la rougeole peut étre dix fois
supérieure chez les sujets qui ont survécu A la
rougeole. Cette incidence plus durable, ne commence
a étre pergue que maintenant, ce qui signifie que les
répercussions néfastes de la maladie sont plus graves
qu’on ne le pensait.

Pour I’heure, il n’y a pas de cure ou de traitement
spécifique contre la rougeole elle-méme. Par
conséquent les lignes directrices établies pour lutter
contre cette maladie visent essentiellement la
prévention et le traitement de ses complications :
antibiotiques pour les infections secondaires,
antipyrédques contre Ja fievre, réhydratation orale
contre la diarrhée et soins ophtalmologiques contre
les complications oculaires. Des études récemment
réalisées en Afrique montrent que la thérapeutique 2
base de vitamine A réduit les risques de martalité et
les complications des cas de rougeole aigu¢ de
moiué, Bien que la vitamine A n’ait pas d’effet direct
sur le virus de la rougeole, elle prévient ou réduit la
gravité des complications, théoriquement grice a son
réle de protection du syst2me immunitaire et du tissu
épithélial. La rougeoie réduit le niveau de vitamine
A sérique, causant ainsi un état de carence qui n’est
pas forcément visible A I'issue d’un examen clinique.
On pense que le fonctionnement du revétement

épithélial de I’oeil et des voies respiratoires et gastro-
intestinales est perturbé lorsque lzs niveaux de
vitamine A sérique tombent et se maintiennent en
dessous de certains niveaux critiques. En effet, le
virus de la rougeole et d’autres agents pathogenes
envahissent alors ces tissus en causant des lésions
oculaires, la diarrhée. ia pneumonie, le croup et
I"antrite.

La vitamine A peut se révéler fort efficace dans la
réduction de la mortalité et des complications attribu-
ables a 1a rougeole, lorsqu’elle est administrée orale-
ment sous forme de liquide concentré en capsule ou
en flacon. Aucun savoir-faire technique, aucun
équipement particulier n’est nécessaire. Etant donné
que les impératifs techniques et opérationnels du
traitement de la rougeole A base de vitamine A sont
peu nombreux, cc traitement peut facilement atre
ajouté aux techniques de lutte déja en place. Chaque
programme devra adapter la composante vitamine A
pour qu’elle puisse s’inscrire dans les politiques et
pratiques en vigueur. De maniere plus précise, les
mesures suivantes devraient étre prises :

B Publication de lignes directrices nouvelles ou
révisées sur le traitement des cas de rougeole.

M Formation du personnel sanitaire (agents de
santé, superviseurs, formateurs, responsables)
sur les raisons d’étre ct les modalités du traite-
ment de la rougeole par le biais d'une brave
formation sur le tas.

B Acquisition et distribution de stocks, notam-
ment de vitamine A.

B Compléments d’information aux rapports et
formulaires existants pour assurer un suivi
efficace du traitement des cas de rougeole.

Il convient de souligner que I’administration de
vitamine A pour les cas de rougeole ne devrzit pas
faire oublier I'importance de la vaccination univer-
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selle, de I'amélioration de la situation nutritionneile
ou des traitements appropriés des complications de
larougeole. En fait. 1a principale intervention de lutte
efficace et durable contre la rougeole est la vaccina-
tion universelle. Cu préservant un bon état nutrition-
nel chez les enfants de 6 A 24 mois. on peut assurer
une réduction des cas de mortalité attribuables 2 la
rougeole et a d’autres maladies courantes de
’enfance. L’expérience clinique révele cependant
que I’on peut enregistrer une réduction spectaculaire
de la montalité liée 2 la rougeole si tous les enfants
qui souffrent de cette maladie regoivent des
compléments vitaminiques A administrés par voie
orale. Les coiits en sont minimes.

M Prise en charge de la rougeole

A —r 4 S ——— s s

Le présent dossier contient les éléments suivants :

Utile pour les agents de santé A tous les niveaux. Il résume tous les aspects des interventions contre l
les cas de rougeole. depuis le diagnostic jusqu’au traitement.

M Prise en charge de la rougeole et la vitamine A : }égendes de diapositives

S ...

Le présent dossier confient certains instruments
qui faciliteront I’adoption, dans le cadre de program-
mes existants, de nouvelles connaissances sur les
interventions nutritionnelles — en particulier les
compléments vitaminiConseillers techniques :Con-
seillers techniques :ques A - conire la rougeole. L’on
a présupposé que les utilisateurs de ce dossier sont
familiarisés avec les lignes directrices de vaccination
contre 1a rougeole et les techniques de traitement de
la maladie et de ses complications. C’est pourquoi il
porte essentiellement sur des informations nouvelles
relatives aux interventions contre la rougeole, et en
particulier A1’ utilisation de Ia vitamine A en insistant
particulierement sur I’alimentation.

Contient certaines infonnations pratiques dont ont besoin les agents de santé et leurs supérieurs
hiérarchiques. On y explique comment mettre en oeuvre les nouvelles lignes directrices relatives
aux compléments vitaminiques A dans le cadre d’un programme complet de lutte contre la

rougeole. |

B Approvisionnement en vitamine A : lignes directrices
Utile pour les employés chargés de la commande des fournitures et de la gestion des stocks.

B Les fondements scientifiques de I’utilisation de la vitamine A : bibliographie
Contient des informations techniques pour les médecins, les chercheurs et les responsables dotés
d’une formaton technique.

Conseillers techniques :

Jests Bulux, CESSIAM, Guatemnala M. Klein, Children’s Hospital, Le Cap

David Calder, Bureau de développement régional, AID, Robert Northrup, Brown University, Providence
Suva James Olson, Université de I'Etat de I'Towa, Ames

Moses Chirambo, Représentant Afrique de Sight Savers, Vincent Orinda, UNICEF/Namibie, Windhoek
Lilongwe Jon Rohde, UNICEF/SEARO, New Dehli

Victoria Sheffield, International Eye Foundation, Bethesda

Robert Steinglass, REACH, Washington

Barbara Underwood, National Eye Institute/NIH, Bethesda

John Vince, Faculté de médecine de I'Université de

Papouasie-Nouvelle-Guinée, Boroko

Robert Weierbach, REACH, Washington

Keith West, Dana Center for Preventive Ophtalmology,
Baltimore

Nicholas Cohen, OMS/PEV, Geneve

Felicity Cutts, London School of Hygiene, Londres

Joseph Diallo, Représentant Afrique de I'IVACG, Dakar

Nils Dulaire, REACH, Washington

Rebecca Fields, REACH, Washington

James Gibson, AID, Washington

Peter Greaves, UNICEF, New York

G. Hussey, Children’s Hospital, Le Cap

Sous-comité sur ies micronutriments de I'INCAP,
Guatemnala
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PRISE EN CHARGE DE LA ROUGEOLE

1. Diagnostic de la rougeole

IIn’yapas de test rapide de laboratoire pour le diagnostic de la rougeole. On peut poserla définition
suivante pour les cas cliniques simples de rougeole :

Fievre pendant plus de trois jours avec une éruption maculo-papulaire
caractéristique et au moins I’un des symptomes suivants : toux, nez qui coule, rougis-

sement des yeux.

Pour établir un diagnostic des complications de rougeole , il faut suivre deux étapes : établir un
historique apres 1'apparition des premiers signes et procéder 2 un examen clinique conformément 2

ce qui suit :

Historique
— Questions a poser :

L

19
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Allaitement, et si I'enfant mange des aliments de sevrage.

Est-ce que I'enfant peut boire?

Toux, respiration rapide et difficile : symptémes de pneumonie.

Diarrhée : c’est-a-dire au moins trois selles sans consistance par jour.
Sécrétions des yeux ou des oreilles : symptémes de conjonctivite ou d'antrite.

Changements dans 1'état de conscience : peut étre attribuable a la déshydratation ou 2
I"encéphalite ou peut tout simplement étre un symptéme d'un enfant gravement malade.

Examen clinique
—A vérifier en particulier :

1.

2

Température.

Poids : si possible, inscrire le poids sur un tableau de croissance. Si le poids a été
préalablement relevé, une perte pondérale peut étre un signe de déshydratation et de
malnutrition.

Signes de déshydratation : membranes muqueuses séches, perte d’élasticité de la peau,
instabilité psychomotrice.

Taux de respiration et tirage : respiration rapide et tirage sont des signes de pneumonie
aigué,

Lésion de la comée : la partie centrale de I’oeil est normalement claire et noire mais elle
peut devenir opaque ou étre endommagée.

Sécrétion auriculaires : elle ne peut étre visible qu’a I’issue d’un examen.

La bouche — pour des ulcéres.
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2. Conseils aux meres

L'enfant sera faible et sujet 2 infections pendant un certain temps. Dans les cas de rougeole sans
complication, la fievre tombe ¢n I'espace d'une semaine et les éruptions disparaissent au bout de 10
A 14 jours. Cela dit. la vulnérabilité aux maladies et A 1a mort peut persister pendant un an apres la
rougeole. On devrait encourager les meres A cherck.er un traitement dés que possible.

m Continuer a allaiter ou donner a I'enfant autant d’aliments de sevrage et de liquides l¢ plus
souvent possible. Pendant la période de récupération: qui suit 1a rougeole il importe de lui
donner des aliments fortement énergétiques faciles a assimiler, des fruits et légumes
"jaunes" ainsi que des légumes verts.

m Surveiller la fidvre afin de réduire les risques de convulsion en préservant une température
aussi normale que possible.

| Faire suivre un traitement a ’enfant si :

1. Son état général empire.

t9

Sa respiration s'accélere ou devient difficile.
La diarrhée persiste ou des signes de déshydratation apparaissent.

L’entant ne peut pas boire.

wos W

0 commence 2 avoir mal aux yeux, ces demiers deviennent nébuleux ou sa vision
commence a s’altérer.

3. Dosage de la vitamine A

La vitamine A permet de sauver la vie durant les étapes aigués de la rougeole. Elle réduit en outre
la gravité de nombreuses complications 2 long terme. Il convient d’administrer de la vitamine A a

tous les enfants ayant la rougeole :
B Dans les régions ol la mortalité attribuable 2 1a rougeole est réputée étre élevée.!

B Dans les régions qui sont réputées souffrir de carences vitamniques Al

1 (NOTEED. : Toutes les communautés rurales et urbaines a faibles revenus des pays en développement ont beaucoup
plus de risques de tomber dans ces catégories. Les études permettant de déterminer la mortalilé causée par la rougeole
et la prévalence des carences vitaminiques A sont coilteuses et techniqguement complexes. Les responsables de
programnmes de santé primaire doivent eux-mémes décider s'il est opportun d’investir dans la réalisation de ces
études lorsqu'il n'y a pas de données récentes disponibles, ou s'il convient plutdt d’administrer deux doses de
vitamine A en supposant que la situation présentée plus haut risque fort de prévaloir dans les communautés en
question.)
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B Dans n'importe quel cas de rougeole aigué ou compliquée. Les compléments de vitamine A
devraient étre administrés aux enfants souffrant de rougeole aigué méme dans les pays
industrialisés tels que les Etats-Unis ou les pays d'Europe.

Les compléments de vitamine A sont disponibles en capsules (50 000, 100 000 ou 200 000 IU) ou
sous torme de liquide dans un flacon. Il convient de lire les instructions figurant sur les étiquettes
avant d'administrer. Dans le cas des enfants de moins de deux ans, il est nécessaire d’ouvrir les
capsules. Les capsules présentent cet avantage en ce sens qu’elles peuvent étre distribuées aux meéres
pour qu'elles puissent ensuite les administrer 2 1a maison.

8 Administrer directement a 1’enfant la premiére dose de vitamine A.

VITAMINE A EN CAS DE ROUGEOLE

Dés le diagnostic Lendemain

Enfants de moins
de 12 mois 100,000 [U 100,000 U

Enfants d’au moins
un an 200,000 [U 200,000 IU

B Veiller A ce que la mére comprenne bien les instructions si elle est censée donner la
deuxiéme dose a la maison. S"assurer qu’elle comprend bien qu’il est nécessaire que
I'enfant regoive une seconde dose le lendemain.

4. S'informer sur la vaccination

Poser des questions sur la situation de I’enfant, et des autres enfants au foyer, en matiere de
vaccination. Chaque contact est une occasion de mettre 2 jour le carnet de vacciration de 1’enfant et
de lui administrer des rappels.
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5. Diagnostic des complications

Un enfant souffrant de rougeole aigué ou de complications aura besoind’un traitement particulier.
Dans certains cas. i’enfant devra étre orienté en conséquence. On considere que 1'enfant souffre de
rougeole aigué ou de complications s'il présente 1'un des symptémes énumérés dans 1’encadré

ci-dessous.

—a

SYMPTOMES DIAGNOSTIC
Perte de poids récente et considérable Déshydratation et/ou malnutrition
Toux avec respiration rapide ou Pneumonie
Tirage
Au moins trois selles sans
consistance par jour Diarrhée
Partie centrale de I'oeil opaque Lésion oculaire avec risque de cécité
Sécrétion auriculaire Antrite f
Convulsions, coma Encéphalite

6. Traitement des complications

Nombreuses sont les complications qui accompagnent les cas de rougeole aigu€. Les lignes
directrices ci-dessous ne prétendent faire face qu'a celles qui sont les plus courantes. On citera
notamment ia malnutrition. la pneumonie, la diarrhée, les lésions oculaires et 1’antrite. Les complica-
tions peuvent étre complétement traitées. Si elles sont détectées suffisamment tOt, presque tous les

enfants peuvent arriver A une pleine récupération,

6.1 Fiéevre

1. Le paracétamol est le moyen le plus efficace de combattre la fievre. En donner a 1’enfant
lorsqu’il a trés chaud ou que sa température (prise 2 1'aisselle) est de 39$. Le pacétamol a
moins d’effets secondaires que 1’aspirine.

2. Lorsque I'enfant a des convulsions attribuables 2 la fi¢vre, on peut faire baisser sa
température avec des compresses d’eau froide. On peut en outre lui administrer du
paracétamoi toutes les 4 2 6 heures.

NOTE : ia fievre 2 elle seule ne justifie pas un traitement aux antibiotiques.
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6.2 Malnutrition
Les enfants ayant la rougeole commencent A souffrir de malnutrition pour les raisons suivantes :
B [Is perdent I'appétit A cause dz la figvre et de 1'état de malaise générat.
B’ [ls peuvent avoir du mal 3 manger 2 cause de douleurs 2 la bouche.
B L[’assimilation des aliments est réduite A cause de la diarrhée.

B Lademande en nutriments, quels qu'ils soient, s’accentue durant les phases aigué et de
récupération.

B Il est une erreur fort répandue qui consiste a ne plus donner 2 manger(au moins) aux en-
fants qui ont la rougeole.

Les enfants qui soutfrent de complications suite 3 une rougeole doivent non seulement prendre
sutfisamment de liquides mais également avoir une ration alimentaire de qualité. Les mesures A
prendre face 2 la malnutrition dépendent du degré de cette demiére et de 1'4ge de ’enfant. Les lignes
directrices suivantes sont recommandées pour les enfants souffrant d’une malnutrition aigué :

1. Encourager les meres 2 continuer d’allaiter.
2. Alimenter I'enfant A intervalles réguliers, au moins toutes les deux heures si possible.

3. Dans le cas des nourrissons et des enfants souffrant d'une malnutrition aigué, commencer
par 125 ml de lait moitié dilué par kilogramme de poids. A mesure que !'enfant regagne de
I"appétit, la proportion peut étre augmentée a 150 mi/kg, et cette fois de lait non dilué.

4. Ajouter de I'huile végétale et du sucre au lait ou aux préparations de sevrage afin
d’accroitre leur contenu énergétique.

En cas d’hospitalisation, p-szr 'enfant tous les jours pour suivre ses progres. Le gain pondéral
durant la phase de réhydratation intensive peut étre marqué. Aprés la réhydratation, le "rattrapage"
de la croissance devrait continuer d’étre trés rapide chez les enfants qui ont regu une alimentation a
forte teneur énergétique. Chez les enfants souffrant d’une malnutrition particulierement grave,
I'emploi d'un tube naso-gastrique peut étre déterminant pour leur survie.

POUR DE PLUS AMPLES DETAILS VOIR : Le Traitement et la Prise en Charge de la
Malnutrition Protéine-Energétique Aigué, Organisation Mondiale de Ia Santé, Geneve, 1981.
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6.3 Pneumonie

Diagnostic

E Latoux et I'accélération de la respiration sont des syr.iptdmes de la pneumonie. L’enfant
doit étre calme pour pouvoir écouter sa respiration.

B Latoux, I'accélération de la respiration et le tirage sont des symptomes de la pneumonie
aigué. Par accélération de la respiration, on entend au moins 50 respirations par minute
chez un enfant de 2 2 12 mois et au moins 40 respirations par minute chez un enfant de 12
mois 4 5 ans. Le tirage est un net renfoncement de 1a paroi thoracique apparent entre les
chtes, lorsque le sujet aspire.

® Lorsque la pneumonie est particuliérement aigué 1’enfant peut €tre incapable de boire.
On peut également détecter une couleur bleutée aux levres et 3 la bouche (cyanose
centrale), signe d'un manque d’'oxygeéne dans le sang.

Traitement

1.

Traitement de la pneumonie 2 1a maison avec un antibiotique oral tel que le
cotrimoxazole, I'amoxyciline ou 'ampicilline.

2. Recommander aux méres de revenir en consultation si la situation s’aggrave et si 12
respiration devient plus rapide ou difficile.
3. Sila pneumonie est particulidremen! grave, hospitaliser si possible pour I’administration
d’antibiotiques intramusculaires ou intraveineux.
4. Les enfants souffrant d'une pneumonie aigué devraient, s’il y en a, recevoir de I’'oxygene.
5. Lerdle dd a la pneumonie peut également étre traité aux antibiotiques. Ne pas employer
de bronchodilatateurs tels que le salbutamol. Ne pas employer des stéroides pour traiter les
riles.
6.4 Croup
Diagnostic

® Le croup se traduit par un bruit rauque lorsque le sujet aspire. Il est causé par une inflamma-
tion du larynx, de la trachée ou de 1’épiglotte.

B Le croup se caractérise par un bruit particulierement fort pendant 1a respiration alors que
I’enfant est calme, des signes de tirage et un enrouement. Le danger du croup tient a ce que
la respiration peut €tre gravement obstruée.
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Traitement

1. Les cas de croup aigué scnt iraités avec des antibiotiques. Employer du chloramphénicol
si disponible,

2. Les cas de croup aigué sont A traiter d'urgence. Administrer immédiatement un antibioti-

que méme si |'enfant va étre hospitalisé.

POUR DE PLUS AMPLES DETAILS VOIR : Infecrions Respiratoires Aigués chez I Enfanr :
Traitement dans de Perits Hopitaux dans des Pays en Développement. Manuel Pour Médecins et
Agents de Santé . Organisation Mondiale de la Santé, Genéve, 1990.

6.5 Diarrhée et déshydratation

Les trois régles du traitement de la diarrhée :
I. Donner a I'enfant plus de liquides que d’habitude afin de prévenir la déshydratation.

2. Faire manger |'enfant avec abondance pour éviter la sous-nutrition. Encourager la mere 2
continuer d'allaiter.

3. Sil'éat de I'enfant ne s’améliore pas au bout de trois jours, ou si I'une des conditions
suivantes se produit :

——augmentation du nombre de selles liquides
—omissements répétés
—coif marquée

—Ssang dans les selles emmener 1'enfant au dispensaire.

Si I’enfant regoit une solution de réhydratation orale (SRO) a la maison :

B Indiquer 2 la mére quelles quantités elle doit administrer apres chaque selle suspecte et lui
donner suffisamment de sachets pour deux jours.

® Montrer a la mére comment mélanger et administrer la SRO.

B Donner une petite cuillerée de SRO toute les 1 a 2 minutes 2 un enfant de moins de 2 ans et
des gorgées fréquentes A un enfant plus 4gé.

W Sil'cnfant vomit, attendre 10 minutes, puis continuer 2 lui administrer ia SRO, mais plus
lentement.
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Comment traiter rapidement les <as de déshydratation grave

m Si vous avez été formé pour administrer des liquides par voie intraveineuse, commen-
cer immédiatement. Si 1'enfant peut boire, lui donner de 1a SRO par voie orale pendant que
le disposiiif intraveineux est installé. Vérifier I’état de 1'enfant toutes les heures ou toutes
les deux heures. Si aucune amélioration n’est apparente accélérer le débit de 1'intraveineuse.

m Si vous ne pouvez pas administrer de liquides par voie intraveineuse. administrez une
solution SRO (20 ml/kg de poids) avec un tube naso-gastrique.

® Si aucune de ces deux solutions n’est possible, hospitaliser immédiatement.

En cas de traces de sang dans les selles :
Administrer pendant cinq jours up antibiotique oral recommand¢ contre les shigella dans votre

région.

POUR DE PLUS AMPLES DETAILS VOIR : Manuel pour le Traitement de la Diarrheé pour
I"'emploi des Médecins et Agents de Santé . Organisation Mondiale de la Santé, Genéve, 1990.

6.6 Lésions oculaires

Conjonctivite (yeux rouges ou collés) :
Apprendre 3 lamére 2 :
1. Nettoyer les yeux de 1'enfant avec du coton ou un morceau de linge propre.

2. Administrer un collyre 2 base de tétracycline trois fois par jour pendant sept jours. La
meére devrait :

Se laver les mains avant d’appliquer le produit et apres avoir terminé.
Abaisser la paupitre inférieure pour faire apparaitre la conjonctive,

Placer une faible quantité sur le bord de la conjonctive inféricure.

Maintenir I’ceil de I'enfant fermé pendant au moins deux minutes.

3. Eviter d’employer d’autres remedes.

Lésions de la cornée :

1. Administrer inmédiatement des compléments vitaminiques A (deux doses séparées de 24
heures comme pour le traitement de toute les rougeoles et une troisiéme dose au bout de 4

semaines).
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2. Employer un onguent oculaire A base de tétracycline a 1 % 3 fois par jour pendant 7
jours.
3. Utiliser un tampon protecteur pour 1’oeil.
Si aucune amélioration n'est notable au bout de trois jours, consulter si possible un agent de santé
spécialiste.

NE JAMAIS UTILISER D’ONGUENTS OCULAIRES CONTENANT DES STEROIDES CHEZ
LES PATIENTS SOUFFRANT DE ROUGEOLE.

6.7 Antrite

I. - Nettoyer les sécrétions des oreilles uniquement avec un coton ou un morceau de linge
propre. Ne pas utiliser d’instruments pour nettoyer les oreilles, afin de prévenir les risques
de perforation.

[£9)

Administrer des antibiotiques oraux tels que I"amoxycilline ou 1'ampicilline.

3. Informer les meres pour qu’elles évitent d’éviter d ‘employer des remedes tels que
I"application d’huiles, et dutiliser quelque objet que ce soit pour retirer les sécrétions.

Produits nécessaires contre les complications de la rougeole

Paracétamol Tab 100 mg

Vitamine A Caps 200,000 IU, 100,000 IU
Cotrimoxazol Tab 80 mg

Amoxycilline Caps 250 mg

SRO (sels réhydratation orale)  Sachet pour un litre
Tétracycline Onguent oeil 1% tube (5 g)




APPROVISIONNEMENT EN VITAMINE A
Lignes directrices

Il est essentiel d’entretenir un approvisionnement
suffisant et ininterrompu de vitamine A jusqu’au
point de distribution. Nombreux sont les programmes
qui ont souffert d’une mauvaise distribution des
compléments vitaminiques a cause d’une planifica-
tion insuffisante et d’une sous-estimation des délais
d’approvisionnement.

Types de préparation

Deux types de préparation de vitamine A se
prétent au traitement de la rougeole :

W Capsules de gélatine contenant up
concentré liquide de vitamine A. La
préparation la plus couramment utilisée est la
capsule de 200 000 IU, qui contient en outre
40 IU de vitamine E pour donner une plus
grande stabilité et capacité d'absorption. Dans
le cas dcs jeunes enfants qui ne peuvent pas
avaler de capsule. la capsule est perforée et
vidée de son contenu directement dans la
bouche du sujet. Le nombre de gouttes dans
chaque capsule varie de 6 a 8. Chaque fois
qu’un nouveau lot de capsules est ouvert, il
convient de compter le nombre de gouttes en
ouvrant une capsule. Le contenu de chaque
capsule équivaut 2 une doss de 200 000 IU.
Pour réduire 1a dose de 200 000 a 100 000 IU
(dans le cas des enfants de 6 A 11 mois) on
ouvre la capsule et on la vide de la moitié de
son contenu, les gouttes restantes étant direc-
tement administrées a I’enfant. Les capsules
de 200 000 U sont généralement disponibles
dans des flacons contenant 100 ou 500 unités;
le coiit par capsule revient A quelque 2 cents
E.U. Les flacons de 100 capsules peuvent étre
particulizrement utiles dans les postes de santé
périphériques car autrement les produits
perdraient de leur effet si les flacons restaient
ouverts trop longtemps.

B Flacon distribuieur contenant un liquide ou
un sirop. Il s’agit 13 d’une solution de

rechange mise au point par I'OMS et par
I'UNICEF. Elle permet d’injecter directement
dans la bouche de I'enfant une quantité
précalibrée de concentré. Le principal
avantaze de cette formule tient A ce qu'elle
permet d’administrer les doses de 100 000 IU
avec plus de précision et de fagon plus propre
et plus rapide. Il est en outre fort probable que
cette solution soit plus économique.

Les préparations directement disponibles sur le
marché, telles que les compléments vitaminiques
distribués par le biais des services sanitaires ou ven-
dus dans le commerce dans la plupart des pays sont
insuffisantes pour le traitement de la rougeole.

Sources

L'UNICEF est le principal fournisseur de
compléments vitaminiques A. Outre les capsules de
200 000 IU, I'UNICEEF peut également fournir des
capsules contenant, par exemple, 50 000 ou 100 0600
U.
L'UNICEF offre souvent des compléments
vitaminiques A dans le cadre de programmes de
coopération sanitaire avec différents pays, parfois
comme élément d’un ensemble de médicaments es-
sentiels. En I’absence de ce type d’accord., il peut,
pour un coiit modeste, fournir des compléments
vitaminiques A aux autorités d’un pays ou 2 des
organismes publics. Il faut normalement prévoir de 6
2 9 mois pour la livraison. Toutefois, en cas
d’urgence, les produits peuvent étre livrés en
quelques jours. Les organismes publics souhaitant
étre fournis en vitamine A sont invités a se mettre en
rapport avec la représentation de I'UNICEF dans la
capitale de leur pays.

De la vitamine A a également été livrée gratuite-
ment A titre expérimental et dans le cadre
d'opérations de secours par Task Force Sight and
Life, organisation 3 but non lucrauf financée par
Hoffman Laroche et basée a Bile.
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Estimation des besoins

Pour mener 2 bonne fin des opérations de distribu-
tion de compléments vitaminiques A. il faut disposer
d’une source d’approvisionnement fiable pour que
les agents de santé recevant les premiers les cas de
rougeole (foyer, communauté, dispensaires ou
hopitaux) puissent administrer les compléments. En
suivant les étapes décrites ci-dessous. on peut estimer
un stock d’un an. Bien que le nombre de cas est
estimé par rapport 2 la cohorte de naissances. il est
clair que tous les cas ne se produiront pas durant la
premiére année de vie.

Premiere étape

Estimer le nombre de cas de rougeole allant étre
pris en charge par le centre de santé, ou dans la région
couverte par le programme sur une période de 12
mois. Si ces informations ne sont pas disponibles
dans les registres des hopitaux ou des dispensaires.
passer 2 la deuxieme étape. Si ces informations sont
disponibles, passer 2 la troisi¢me €tape.

Deuxiéme étape

S'il n'existe pas de données permettant d’cstimer
le nombre de cas de rougeole, on peut supposer que
les enfants de la cohorte de naissaices (02 11 mois)
représentent 4 % de la population totale. S'il n’y a
pas de vaccination conte la rougeole dans la région,
le nombre escompté de cas de rougeole est celui de
la totalité de ces enfants. Pour déterminer le nombre
total de cas de rougeole en un an, il convient

1e étape. Population de la région couverte
2e étape. Cohorte de 4 %

soit 51 % des jeunes enfants

vaccinés, soit 400-204
—arrondir

3e étape.

et Se——————————————

EXEMPLE
Estimation des besoins

— 9 d’enfants vaccinés : 60 % x 85 % d’efficacité

— nombre escompté de cas : cohorte moins enfants

4e étape. Nombre de capsules nécessaires par an
5e étape. Les besoins s'élevent a 2 flacons de 500 capsules ou 6 flacons de 100 capsules chacun.

d’estimer la proportion d’enfants vaccinés. soit la
couverture multipliée par un facteur d’efficacité du
vaccin de 85 %. On soustrait le résultat obtenu des 4
% de la population totale. En I'absence de données
sur la couverture de vaccination. on peut poser
I"hypothese d’une couverture de 60 %. Arrondir 2 la
dizaine la plus proche le résullat final de cas de
rougeole escomptés.

Troisiéme étape
Multiplier le nombre de cas par 2 pour obtenir le
nombre de doses 2 administrer.

Quatriéme étape
Etablir une marge pour besoins imprévus (par
exemple, épidémie de rougeole ou traitement de cas
de xérophtalmie), pertes, réserve de fin d’année et
pour tenir compte du fait que les flacons contiennent
100 ou 500 doses.

Cinquiéme étape
Estimer le nombre de flacons de 100 et 500 cap-
sules nécessaires (voir encadré ci-dessous).

NOTE : Ii faut calculer le niveau a partir duquel il
faut repasser commande dans le cas des stocks
locaux. Dans la mesure du possible, les bons de
commande de vitamine A doivent étre remplis en
temps voulu, La distribution de vitamine A souffre
parfois de perturbation intermittentes.

= 10,000
= 400

= 204

= 196
= 200
= 400
=400x15= 600

e —————

e ————

wﬂ



Stockage et entretien des stocks

Les capsules de vitamine A sont généralement
conservées dans des flacons opaques pour réduire les
effets de la lumiere et de la température. Comme la
vitamine A doit étre protégée contre la lumiére du
soleil, il ne faut pas placer les capsules dans des
récipients transparents. Les préparations de vitamine
A sont plus stables que les vaccins et n’ont pas a étre
réfrigérées. La vitamine A ne doit pas étre congelée.
La distribution sur le terrain peut se faire simplement
une fois par an. Un flacon non entamé peut avoir une

durée de vie de deux ans. Chaque tlacon doit avoir
une date d’expiration. Une fois qu'un récipient est
ouvert. il se produit une dégradation progressive et le
contenu doit alors €tre consommé dans les six mois
qui suivent I'ouverture dans la mesure du possible.
Comme la vitamine A a une durée de vie limitée, les
récipients doivent étre étiquetés et datés et il est
necessaie Jd'adopter ia méthode de gestion des
stocks “first in/first out” (premier arrivé, premier
utilisé). Les stocks les plus récents doivent étre placés
dermriere les anciens stocks pour faciliter la rotation..
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L’information conter dans cette section est basé sur le matériel dans ies docurnents qui suivent:

Le Traitement et la Prise en Charge de la Malnutrition Protéine-Energélique Aigué,
Organisation Mondiale de la Santé, Genéve, 1981.

Infections Respiratoires Aigués chez I' Enfans : Traitement dans de Petits Hopitaux dans des Pays en Développement.
Manuel Pour Médecins et Agenis de Santé, Organisation Mondiale de la Sznté, Geneve, 1990.

Manuel pour le Traitement de la Diarrheé pour I'emploi des Médecins et Agents de Santé. Organisation Mondiale de Ia
Santé, Geneve, 1990.
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1. Diagnostic de la rougeole

I1n’y apas de test rapide de laboratoire pour le diagnostic de larougeole. On peut poserladéfinition
suivante pour les cas cliniques simples de rougeole :

Fidvre pendant plus de trois jours avec une éruption maculo-papulaire
caractéristique et au moins I’un des symptores suivants : toux, ne« qui coule, rougis-

sement des yeux.

Pour établir un diagnostic des complications de rougeole , il faut suivre deux €tapes : établir un
historique aprés 1'apparition des premiers signes et procéder & un examen clinique conformément 2

ce qui suit :

Historique
— Questions a poser :

1.

t2
.

o vos W

Allaitement, et si I'enfant mange des aliments de sevrage.

Est-ce que 1'entant peut boire?

Toux, respiration rapide et difficile : symptémes de pneumonie.

Diarrhée : ¢'est-3-dire au moins trois setles sans consistance par jour.
Sécrétions des yeux ou des oreilles : symptémes de conjonctivite ou d’antrite.

Changements dans 1'état de conscience : peut étre attribuable ala déshydratation ou 2
I'encéphalite ou peut tout simplement étre un symptome d’un enfant gravement malade.

Examen clinique
—A vérifier en particulier :

1.

2.

Température.

Poids : si possible, inscrire le poids sur un tableau de croissance. Si le poids a ¢té
préalablement relevé, une perte pondérale peut €tre un signe de déshydratation et de
malnutrition.

Signes de déshydratation : membranes muqueuses seches, perte d’élasticité de la peau,
instabilité psychomotrice.

Taux de respiration et tirage : respiration rapide et tirage sont des signes de pneumonie
aigué.

Lésion de la comée : la partie centrale de 1’oeil est normalement claire et noire mais elle
peut devenir opaque ou étre endommagee.

Sécrétion auriculaires : elle ne peut étre visible qu’a1’issue d’un examen.

La bouche — pour des ulceres.
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2. Conseils aux meres

L’enfant sera faible et sujet A infections pendant un certain temps. Dans les cas de rougeole sans
complication, la figvre tombe en I'espace d'une semaine et les éruptions disparaissent au bout de 10
A 14 jours. Cela dit. la vuinérabilité aux maladies et 4 la mort peut persister pendant un an apres la
rougeole. On devrait encourager les meres a chercher un traitement dés que possible.

B Continuer a allaiter ou donner 2 I'enfant autant d’aliments de sevrage et de liquides le plus
souvent possible. Pendant la période de récupération qui suit 1a rougeole il importe de lui
donner des aliments fortement énergétiques faciles 2 assimiler, des fruits et légumes

"jaunes" ainsi que des légumes verts.

® Surveiller Ia fievre afin de réduire les risques de convulsion en préservant une température
aussi normale que possible.

B Faire suivre un traitement a I’enfant si :

1. Son état général empire.

[£5]

Sa respiration s'accélere ou devient difficile.
La diarrhée persiste ou des signes de déshydratation apparaissent.

L’enfant ne peut pas boire.

A

11 commence 2 avoir mal aux yeux, ces demiers deviennent nébuleux ou sa vision
commence 4 s'altérer.

3. Dosage de la vitamine A

La vitamine A permet de sauver la vie durant les étapes aigués de la rougeole. Elle réduit en outre
la gravité de nombreuses complications a long terme. Il convient d’administrer de la vitamine A a

tous les enfants ayant la rougeole :

® Dans les régions ol la mortalité attribuable 2 la rougeole est réputée étre élevée.!

m Dans les régions qui sont rfpuites souffrir de carences vitaminiques Al

1 (NOTEED. : Toutes les ccmmunautés rurales et urbaines a faibles revenus des pays en développement ont beaucoup
plus de risques de tomber dans ces catégorics. Les études permettant de déterminer la mortalité causée par la rougeole
et la prévalence des carences vitaminiques A sont coiiteuses et techniquement complexes. Les responsables de
programmes de santé primaire doivent cux-mémes décider s'il est opportun d’investir dans la réalisation de ces
études lorsqu'il n'y a pas de données récentes disponibles, ou s'il convient plutét d’administrer deux doses de
vitamine A en supposant que la situation présentée plus haut risque fort de prévaloir dans les communautés en

question.)
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m Dans n’importe quel cas de rougeole aigué ou compliquée. Les compléments de vilamine A
devraient étre administrés aux enfants souffrant de rougeole aigué méme dans les pays
industrialisés tels que les Etats-Unis ou les pays d’Europe.

Les compléments de vitamine A sont disponibles en capsules (50 000, 100 000 ou 200 000 1U) ou
sous forme de liquide dans un flacon. I convient de lire les instructions figurant sur les étiquettes
avant d'administrer. Dans le cas des enfants de moins de deux ans, il est nécessaire d’ouvrir les
capsules. Les capsules présentent cet avantage en ce sens qu’elles peuvent étre distribuées aux meres
pour qu'elles puissent ensuite les administrer 3 la maison.

B Administrer directement A I’enfant la premi¢re dose de vitamine A.

S S e =
o e s
VITAMINE A EN CAS DE ROUGEOLE

Dés le diagnostic Lendemain

Enfants de moins
de 12 mois 100,000 IU 100,000 IU

Enfants d’au moins
un an 200,000 IU 200,000 IU

—

m Veiller a ce que la mére comprenne bien les instructions si elle est censée donner la
deuxiéme dose 2 la maison. S’assurer qu’elle comprend bien qu'il est nécessaire que
1’enfant regoive une seconde dose le lendemain.

4. S’informer sur la vaccination

Poser des questions sur la situation de I'enfant, et des autres enfants au foyer, en matiére de
vaccination. Chaque contact est une occasion de mettre a jour le carnet de vaccination de I’'enfant et

de lui administrer des rappels.
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5. Diagnostic des complications

Un enfant soutfrant de rougcole aigué ou de complications aura besoind'un traitement particulier.
Dans cenains cas. |'enfant devra étre orienté en conséquence. On considére que I'enfant souffre de
rougeole aigué ou de complications s’il présente 1'un des symptémes énumérés dans 1'encadré

ci-dessous.

(W =
SYMPTOMES DIAGNOSTIC
Perte de poids récente et considérable Déshydratation et/i'u malnutrition
Toux avec respiration rapide ou Pneumonie
Tirage

Au moins trois selles sans

consistance par jour Diarrhée

Partie centrale de I’oeil opaque Lésion oculaire avec risque de cécité
Sécrétion auriculaire Antrite

Convulsions, coma Encéphalite

6. Traitement des complications

Nombreuses sont les complications qui accompagnent les cas de rougeole aigu€. Les lignes
directrices ci-dessous ne prétendent faire face qu'a celles qui sont les plus courantes. On citera
notamment la malnutrition, la pneumonie, la diarrhée, les lésions oculaires et 1'antrite. Les complica-
tions peuvent étre completement traitées. Si elles sont détectées suffisamment t6t, presque tous les

enfants peuvent arriver 2 une pleine récupération.

6.1 Fi