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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 th- 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 a 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 and 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 
preparal ions and how to administer them. 

"CAUSES OF CHILD MORTALITY" 

Despite the availability of a highly effective vaccine, measles is still responsible 
for more deathS. 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 illnesses) 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 m9asles 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. 
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"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

mii 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" 

- READ FROM SLIDE 
"CASE MANAGEMENT" 

* READ FROM SLIDE

"IS IT MEASLES?" 

The irst 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. 
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"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 of age and those weighing less than 8 kilos, receive half the dose, equall
ing 100,000 IU instead of 200,000 IU. 

"DOSING WITI VITAMIN A" 

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 full 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 also. 

"VITAMIN A SUPPLIES" 

Vitamin A supplementation of measles cases can be readily adapted to fit into 
many primary health care programs because it has a 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 we.ght 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 not stop feeding the 
child with measles. Ifpossible, 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 -

Explain to the mother/caregiver that measles has severely weakened the child. 
Remind her to give more food more often. If diarrhea is present, give more 
fluids. Special foods or expensive supplements are generally not necessary for 
children recuperating from measles. Traditional 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
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"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 
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OMEASLES 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 
children who did not have measles. Thus UNICEF has called measles "one of 
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 - vitamin A 
dosing of measles cases and the prompt treatment of complications must be
come universal practices. It is essential also to train mothers 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 Summit for Children held in 
1990. 

-READ QUOTE FROM SLIDE -

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

- READ "STRATEGY" FROM SLIDE 



APRISE 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 consequences de la 
rougeole chaque ann6e. Dans une communaut6 asiatique, chaque mort caus~e 
par la rougeole est suivie par une offrande, sous forme de figure en bois, Ala 
deesse de la rougeole "mata." 

MONTRER LA DIAPOSITIVE 

Aujourd'hui, nous pouvons pr6venir la mortalit6 caus6e par la rougeole. Ce 
diaporama vise Acommuniquer aux professionnels de la sante les informations 
les plus rcentes sur le traitement de la rougeole, y compris sur les nouvelles 
modalit6s de r6duction des complications et de la mortalit6 grace A 
l'administration de complements vitaniniques A oraux. Ces diapositives 
peuvent ftre utilis&as dans le cadre d'un stage de formation officiel ou servir de 
support informel pour des sdances de inse Ajour/oriintatiun Al'intention de 
professionnels et para-professionnels de la sant6. La presentation donne une 
vue d'ensemble de tous les 616ments essentiels du traitement de la rougeole en 
mettant I'accent sur les aspects les plus rcents tels que l'administration de 
compl6ments vitaminiques, avec notamment les r6sultats d'6tudes qui ont 
rdv616 les rapports entre la vitamine A et la rougeole et test6 les effets des traite
ments. Ce diaporama donne en outre une orientation pratique dans des 
domaines tels que le diagnostic des complications, les m&iicaments dont doit 
disposer un centre de santd, les doses Aadministrer Adiff~rents 6,oupes d'age 
et les preparations el modalit~s d'administration de vitamine A. 

"CAUSES DE LA MORTALITE JUVENILE" 

S 	 En d~pit de l'existence d'un vaccin fort efficace, la rougeole continue de provo
quer plus de morts que toutes les autres maladies visdes par le PEV 
(Programme 61argi de vaccination) combinkes. Darts les pays en 
d~veloppement,le taux de mortalit6 attribuable Ala rougeole est 20 fois 
sup6rieurs Acelui signal6 dans les pays industrialists. Les 6tudes en milieu com
munautaire r~alis~es sur les pouss~es de rougeole entre 1961 et 1990 rvlent 
du taux de mortalit6 de 1,5 A30 %.On pensait initialement que le taux 6lev6 de 
mortalitd ne se produisaient qu'en Afrique, mais des chiffres particulirement 
6lev~s ont 6galement 6t6 signalks en Asie et en Am6rique latine. Parmi les prin
cipales causes de ce ph~nom~ne dans les pays en d~veloppement, on citera: in
fection des jeunes, pauvret6, surpeuplement et intensit6 de l'exposition et soins 
m~dicaux inexistants ou inr3uffisants. Durant ces derni&es anndes, on a reconnu 
le caractre crucial de l'tat nutritionnel, et tout particuli~rement celui de la 
vitanine A. 



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

"CONSEQUENCES DE LA ROUGEOLE" 

La mortalit6 due Ala rougeole est principalement attribuable aux complications 
telles que la pneumonie, la diarrh6e et le croup. I1est d'autres complications tel
les que la ccit6, l'antrite, l'enc~phalite et les troubles de croissance qui provo
quent des incapacit6s a vie. L'incidence de la maladie et de la mortalit6 (caus~e 
par d'autres maladies de I'enfance) durant les mois qui suivent l'apparition de 
la rougeole peut tre dix fois plus 6leve chez les personnes qui ont survcu Ala 
rougeole. Autrement dit, la rougeole est cause de mortalit6 et de complications 
durant la phase aigu6, et qui plus est, la maladie a des effets Aplus long terme 
qui se traduisent par des taux de survie r~duits chez les nourrissons et les 
jeunes enfants infect~s pendant plusieurs mois. Ceux qui survivent la phase 
aigu6 de la maladie courent plus de risques de mourir d'une s~rie d'autres 
maux que les sujets n'ayant pas 6t6 infect~s par la rougeole. Plus le sujet infect 
est jeune et plus ce ph~nom~ne de mortalit6 retard~e est notable. 

"EFFET DE LA VITAM.NE A" 

La moiti6 des cas de c6cit6 en Afrique sont attribuables Ala rougeole. Des 
6tudes entreprises en Afrique et en Asie signalent qu'un rapport a pu ktre dtabli 
entre de faibles niveaux de vitamine A dans le sang et la rougeole, et que ces 
faibles niveaux provoquaient un accroissement du risque de mortalit6 chez les 
enfants. Ces faibles niveaux chez les patients souffrant de rougeole 6taient 
signal6s non seulement dans les r6gions o les carences vitaminiques A 
posaient un grave problme mais 6galement IAoa les signes cliniques des caren
ces vitaminiques A n' taient pas couramment observ6s. Dernirement, trois es
sais cliniques al~atoires avec complements de vitamine A ont clairement 6tabli 
que le traitement des cas graves de rougeole avec au moins deux doses de 
200 000 IU de vitamine A orale r~duisait la gravit6 et la dur6e des complications 
ainsi que la mortalit6. 

-- MONTRER GRAPHIQUE -

L'OMS a publie des directives pour l'administration courante de complements 
vitaminiques A aux enfants souffrant de rougeole aigue. 

"LA ROUGEOLE ET LA VITAMINE A" 

- LIRE LA DIAPOSITVE 
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,RISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A0 

"INTERVENTIONS" 

- LIRE LA DIAPOSITIVE

"EST-CE LA ROUGEOLE ?" 

La premiere 6tape de toute intervention consiste Ad~pister correctement et A 
temps tous les cas. Le diagnostic de la rougeole peut 8tre 6tabli comme suit. 

- LIRE LA DIAPOSITIVE -

En resumE, la definition clinique simple du diagnostic de la rougeole est la 
suivante :fi~vre pendant plus de trois jours avec une Eruption caract~ristique et 
au moins un des sympt6mes 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 Etudes publi~es, le dosage qui est ici recommand6 est 
suffisamment absorb6 pour produire un effet, et ce en ddpit de la diarrh~e qui 
accompagne souvent la rougeole. Les enfants de moins de 12 mois, et ceux qui 
p~sent moins de 8 kilos doivent recevoir la moiti6, 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 concentr6 liquide. Les en
fants plus ages peuvent avaler une capsule contenant 200 000 IU. Par contre, les 
enfants de moins de 2 ans ne peuvent pas avaler la capsule, mais seulement son 
contenu. Le nombre de gouttes dans une capsule de vitamine A varie de 6 A8. 
Chaque fois qu'un nouveau lot de capsules est ouvert, ilconvient de compter le 
nombre de gouttes en ouvrant une des capsules. Le contenu de chaque capsule 
6quivaut Aune 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 moiti6 du contenu. 
Cela 6quivaut Aune dose de 100 000 IU.On peut 6galement administrer la 
vitamine A de la sorte aux enfants qui sont trop malades pour avaler une cap
sule. 

9
 



"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 ais~ment s'adapter pour s'inscrire 
dans n'importe quel programme de soins de sant6 primaires car elle pr6sente 
un certain nombre d'avantages : elle peut 8tre ais~ment administr~e par voie 
orale et aucune injection n'est ncessaire, les complements n'exigent pas de 
refroidissement et leur dur~e de vie est relativement longue (deux ans pour un 
flacon non entam6 et 6 mois lorsqu'il est entam). 

- LIRE LA DIAPOSITIVE 
"ILEST ESSENTIEL DE BOIRE ET DE MANGER" 

Dans le cadre de tout traitement, ilest essentiel de faire manger 'enfant qui a la 
rougeole et de montrer a la personne qui s'en occupe certaines preparations 
sp~ciales. Dans plusieurs des 6tudes cliniques r~alis6es sur les complications de 
la rougeole, on a relev6 un facteur fondamental: les pertes pond6rales des 
jeunes enfants et la fr~quence avec laquelle des signes de malnutrition prot6ino
calorique apparaissaient chez les survivants de -'arougeole. La moindre 
r6sistance Ala diarrh~e, la pneumonie et les autres maladies suivant la rougeole 
peuvent se maintenir pendant un an et peuvent 6tre partiellement attribuables A 
la malnutrition prot~ino-calorique de laquelle ces enfants risquent de ne jamais 
se r~cup6rer, a moins que des mesures particulires soient prises pour accroitre 
de faqon active le gain ponddral d~s les 6pisodes initiaux de la rougeole. Les 
m~res et les autres membres de la famille ne doivent pas s'arr~ter de donner A 
manger aux enfants souffrant de rougeole. Dans la mesure du possible, la 
quantit6 et la fr~quence des repas doivent 8tre accrues en utilisant des aliments 
riches en calories et en nutriments. Le gain pond~ral de l'enfant doit 6tre suivi 
avec fr~quence. Afin de motiver les personnes s'occupant des enfants pour 
qu'elles continuent de les soigner, ilfaut leur pr~ciser que le risque de mortalitd 
ne disparait pas aussi vite que les 6ruptions ou la fiavre. 

"CONSEILS DE NUTRITION" 

Expliquer ala m&e, ou en g6n~ral a la personne qui s'occupe de l'enfant, que ]a 
rougeole affaiblit consid~rablement l'enfant. Lui rappeler de lui donner A 
manger plus et plus souvent. Si l'enfant souffre de diarrh~e, lui donner plus de 
liquides. Les aliments sp6ciaux ou les complements coiteux ne sont 
g~n6raement pas ncessaires pour les enfants qui se rcup~rent de la rougeole. 
Les aliments traditionnels prepares avec des preparations de sevrage fort 
r6pandues localement peuvent tre fortifies avec des ingredients riches en 
energie, prot~ines, vitamines et mineraux. I faut montrer aux personnes qui 
s'occupent des jeunes enfants quels types et quelles quantit~s d'aliments leur 
donner. Les enfants doivent 8tre pesos chaque semaine ou chaque mois. 
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"PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A

"COMPLICATIONS" 

L'enfant qui souffre de rougeole doit tre examin6 et surveille pour prevenir 
toute complication. Pour sauver sa vie, ilest ncessa 'ede traiter la maladie 
sans attendre. L'OMS a publi6 des lignes directrices pour le traitement de cer
taines complications de la rougeole, dont la diarrh6e et les infections 
respiratoires. Passons briavement en revue certains des points importants. 

- LIRE LA DIAPOSITIVE 

"PNEUMONIE, STRIDEUR\CROUP" 

LIRE LA DIAPOSITIVE

"LESIONS OCULAIRES" 

LIRE LA DIAPOSIVE 

"DIARRHEE[DESHYD RATATION" 

- LIRE LA DIAPOSITIVE 

"PRODUITS NECESSAIRES" 

- LIRE LA DIAPOSITIVE-
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"PRISE EN CHARGE DE LA ROUGEOLE ET DE LA VITAMINE A" 

"VACCINATION"
 

Nous commenqons Aaffecter de nouvelles ressources Al'amelioration du traite
ment de la rougeole, mais ilne faut pas oublier qu'il vaut mieux prevenir que 
gudrir. En fait, la vaccination universelle est la principale intervention pour une 
lutte efficace et durable contre la rougeole. L'61ment de plus determinant face 
au risque de mortalit6 et de morbidit6 est l'tat de vaccination. La vaccination 
universelle est la solution permanente contre la rougeole. En d~pit de cela, la 
couverture est nettement inf6rieure a 100 %. 

"AUGMENTATION DE LA COUVERTURE VACCINALE" 

Des efforts plus intenses sont n&essaires pour accroitre la couverture. Void 
une synth~se des principes de base. 

- LIRE LA DIAPOSITIVE 

"OBJECTIFS POUR 1995" 

Durant les deux demi~res annes, la rougeole a tu6 plus de 3 millions d'enfants. 
Outre ces d&cs, les enfants qui ont surv&u l'infection initiale ont subi une in
cidence de la maladie et de la mortalit6 dix fois sup~rieure Acelle des enfants 
n'ayant pas souffert de la rougeole. C'est pourquoi l'UNICEF consid~re la 
rougeole comme 'Tunedes menaces les plus mortelles contre les enfants durant 
les ann&s 90". De r&ents travaux de recherche rvblent qu'il existe un espoir 
pour les enfants qui contractent la rougeole : l'administration de vitamine A et 
le traitement rapide des complications doivent devenir des pratiques univer
selles. I1est 6galement essentiel de former les m _res pour qu'elles puissent con
tribuer Ala r6cup6ration nutritionnelle de I'enfant ayant souffert de la rougeole, 
compte tenu du degrd 6lev6 de morbidit6 et de mortalit6 qui persiste, dans cer
tains cas m~me un an apr~s I'infection. La strat~gie d&rite dans ce diaporama 
peut fortement contribuer Ar~aliser les objectifs fix6s pour 1995 au Sommet 
mondial pour les enfants de 1990. 

-LIRE CITATIONS SUR LA DIAPOSITIVE -

En r~sum6, toute strat6gie complte de lutte contre la rougeole doit comprendre 
un traitement efficace et une prevention sous forme de vaccination. 

-LIRE STRATEGIE SUR LA DIAPOSITIVE 
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"EL MANEJO DEL SARAMPION YLA VITAMINA A" 

EL MANEJO DEL SARAMPION Y LA VITAMINA A" 

Muchos infantes y nifios mueren anualmente de complicaciones asociadas con 
el sarampi6n. En una comunidad asiitica, cada muerte asociada con el 
sarampi6n se conmemora con una estatuilla de madera como ofrenda a a diosa 
del sarampi6n conocida como "mata". 

- SENALE HACIA LA DIAPOSITIVA -

Hoy en dia, las muertes causadas por el sarampi6n se pueden prevenir. El 
prop6sito de esta presentaci6n es actualizar a los profesionales y para
profesionales de salud en el manejo de los casos de sarampi6n, induyendo una 
nueva manera de reducir las complicaciones y la mortalidad relacionadas con el 
sarampi6n mediante la administraci6n de dosis altas de vitamina A. Las 
diapositivas se pueden utilizar como parte de un curso formal o como parte de 
una sesi6n informal de introducci6n o actualizaci6n para profesionales o para
profesionales. La presentaci6n contiene una revisi6n de los elementos esen
ciales del manejo de casos. Enfatiza aspectos nuevos tales como la 
complementaci6n con vitamina A, incluyendo los resultados de estudios en los 
cuales se identific6 la asociaci6n de la vitamina A co,. el sarampi6n y se 
comprob6 el efecto del tratamiento con vitamina A. Tambi~n ofrece una guia 
prcica sobre temas como el diagn6stico de las complicaciones, tos materiales 
necesarios en los servicios de salud, las dosis para diferentes grupos de edad, y 
las preparaciones de vitaiudna A y c6mo administrarlas. 

"CAUSAS DE MORTALIDAD INFANTIL" 

A pesar de la disponibilidad de una vacuna muy efectiva, el sarampi6n ain es 
responsable de mis muertes que la combinaci6n de todas las demos enfer
medades prevenibles por inmunizaci6n que estin cubiertas por el Programa 
Ampliado de Inmunizaciones (PAD. En los paises en via de desarrollo, la 
letalidad por sarampi6n 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 crea que las tasas de mortalida1 altas 
asociadas con el sarampi6n ocurrian solzaente en Africa, pero recientemente se 
han informado tasas altas en Latinoamrica y Asia. Algunos de los factores im
portantes que contribuyen a a alta mortalidad en los paises en via de desarrollo 
incluyen: edad temprana en el momento de la infecci6n, pobreza, hacinanmiento 
e intensidad de la exposici6n, y atenci6n mddica 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 SAFAMPION Y LA VlTAMINA A" 

"CONSECUENCIAS DEL SARAMPION" 

Las muertes relacionadas con el sarampi6n ocurren principalmente a causa deE
complicaciones como la neumonia, la diarrea y el crup.Otras complicauones 
del sarampi6n, 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 Uegar a ser diez veces mds alta 
en los sobrevivientes al sarampi6n. Asi, el sarampi6n no solamente puede 
causar la muerte y complicaciones durante su fase aguda, sino que los efectos a 
largo plazo despu~s de la enfermedad se pueden ver en la reducci6n de los 
indices de sobrevivencia de los niflos durante un periodo de varios meses. Los 
que sobreviven la enfermedad aguda tienen una probabilidad mds alta de 
morir por varias causas, cuando se comparan con los que no tuvieron el 
sarampi6n. Entre menor es la edad del niiio en el momento de la infecci6n 
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 
tambi~n en reas en donde no se observan comiinmente signos clinicos de 
dicha deficiencia. Recientemente, tres estudios clini.os con utilizaci6n aleatoria 
de complementos de vitamina A han demostrado en forma concluyente que el 
tratamiento de los casos severos de sarampi6n con por lo menos dos dosis de 
200.000 UTI de vitamina A por via oral reduce la severidad y la duraci6n de las 
complicaciones y disminuye la mortalidad. 

- SENALE LA GRAFICA -
La Organizaci6n Mundial de la Salud (OMS) ha divulgado recomendaciones 
para administrar rutinariamente vitanmina A por via oral a los nifios con 
sarampi6n 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 

ES SARAMPION?" 

El primer paso en el manejo del sarampi6n es la oportuna y adecuada 
identificaci6n de todos los casos. El sarampi6n se puede diagnosticar como se 
muestra aqui. 

-LEA LA DIAPOSITIVA -

En resumen, la definici6n del caso clinico para el diagn6stico del sarampi6n es: 
fiebre de mas de tres dias con un brote caracteristico, y por lo menos uno de los 
siguientes sintomas: tos, secreci6n nasal, ojos rojos. 

"PLAN DE TRATAMIENTO CON VITAMIMA A" 

Aqui se muestra el protocolo de tratamiento con vitamina A para el sarampi6n. 
De acuerdo con algunos estudios que se han publicado, la dosis que se 
recomienda aqui se absorbe suficientemente para tener impacto, a pesar de que 
el sarafnpi6n se acompafia 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 UI en lugar de 200.000 UI. 

"ADMINISTRACION DE LA VITAMINA A" 

La vitamina A se encuentra en cdpsulas o en un liquido concentrado. Los nifios 
mayores pueden ingerir una cdpsula que contiene 200.000 UI. A los nifios 
menores de dos afios se les debe escurrir el contenido de la cipsula directa

1 	 mente en la boca. El nin-iero de gotas en una cdpsula de vitaniina A varia de 
6 a 8. Cuando se destapa un nuevo lote de c~psulas, se debe medir el nfimero 
de gotas cortando una capsula y contando el nimero de gotas que contiene. El 
contenido total de una cApsula es igual a una dosis de 200.000 UI. Para niflos 
menores de 12 meses, se abre la cApsula y se exprime la mitad del nmimero de 
gotas directamente en la boca. Esto es equivalente a una dosis de 100.000 UI. 
Este m6todo tambi~n se puede utilizar en aquellos nifios que estjn demasiado 
enfermos para ingerir la cdpsula. 
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"EL MANEJO DL ',SARAMPION Y LA VITAMINA A

"COMPLEMIENTOS DE VITAMINA A"
 

La complementaci6n con vitamina A de los casos de sarampi6n se puede adap
tar fdcilmente a los programas de atenci6n primaria de salud porque tiene las 
siguientes ventajas: se puede administrar fdcilmente por via oral yno 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 
despu~s de destaparlo. 

- LEA LA DIAPOSITIVA 

"LA ALIMENTACION Y LA ADMINISTRACION DE LIQUIDOS SON CLAVES" 

La alimentaci6n del nito con sarampi6n y la ensefianza de la persona que cuida 
el nifio en la casa acerca de la alimentaci6n especial son elementos criticos para 
todos los pacientes. Un factor clave que se observ6 durante los estudios clinicos 
sobre las complicaciones del sarampi6n fue el grado de p~rdida de peso y la 
frecuencia de signos clinicos de desnutrici6n proteinico-ca6rica en los 
sobrevivientes. La menor resistencia a la diarrea, la neumonia y otras enfer
medades despu6s de un episodio de sarampi6n puede continuar hasta por un 
ano y se puede atribuir, por lo menos en parte, a la desnutrici6n proteinico
ca6rica de la cual a veces no se recuperan los ninos si no se toman medidas 
especiales para incrementar activamente la ganancia de peso despu~s del 
episodio de sarampi6n. Las madres u otros familiares no deen dejar de alimen
tar al nil~o con sarampi6n. Si es posible, la cantidad y la frecuencia de las 
comidas se debe incrementar utilizando alimentos ricas en calorias y Cie alto 
nivel nutricional. El peso del nifio se debe vigilar frecuentemente. Para motivar 
a la persona que cuida del nifuo a proveer atenci6n continua en el hogar al nifio 
sobreviviente d- sarampi6n, se le debe enfatizar que el riesgo de muerte no 
desaparece con la desaparic16n del brote y la fiebre. 

"MENSAJES NUTRICIONALES" 

-LEA LA DIAPOSITIVA-

Expliquele a la madre o persona que cuida al nifo que el sarampi6rn deja muy 
debil al niuo. Recudrdele que debe alimentarlo mds y con mayor frecuencia. Si 
hay diarrea, hay que darle rnis comida y mis liquidos. Las comidas especiales 
o los complementos costosos por lo general no son necesarios para el nifto que 
se estA recuperando del sarampi6n. Los alimentos tradicionales, es 
preparaciones comunes del destete, se pueden enriquecer agregindoles in
gredientes ricos en calorias, proteinas, vitaminas y minerales. A las madres o 
personas que cuidan a los nifbos mas pequenos se les debe ensefiar los tipos y 
cantidades de alimentos recomendables para ellos. Se debe vigilar el peso 
semanal o mensualmente. 

16 



"EL MANEJO DEL SARAMPION Y LA VITAMINA A" 

"COMPLICACIONES" 

A nifio con sarampi6n se le debe proteger y mantener bajo observaci6n para 
detectar complicaciones. El tratamiento a tiempo es clave para prevenir la 
muerte. La OMS ha formulado recomendaciones para tiatar las com
plicaciones,induyendo la diarrea y las infecciones respiratorias. Vamos a 
repasar brevemente algunos de los puntos mas importantes. 

-LEA LA DIAPOSFITVA

"NEUMONIA" 

- LEA LA DIAPOSITIVA 

"LESIONES OCULARES" 

- LEA LA DIAPOSITIVA

'TIIARREA Y DESHIDRATACION" 

- LEA LA DIAPOSITIVA

"MATERIALES NECESARIOS" 

- LEA LA DIAPOSITIVA-
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"EL MAkEJO DEL SARAMPION Y LA VITAMINA A

"VACUNACION"
 

A tiempo que se asignan mds recursos para mejorar el manejo de los casos de 
sarampi6n, no debemos olvidarnos de que la prevenci6n es mejor que la 
curaci6n. De hecho, la intervenci6n bisica para el control efectivo y sostenido 
del sarampi6n es la vacunaci6n universal. El mds importante determinante de 
la morbilidad y mortalidad es el estado de vacunaci6n. La vacunaci6n universal 
es la soluci6n permanente para el sarampi6n. Sin embargo, con frecuencia la 
cobertura de vacunaci6n se mantiene muy por debajo del 100 por ciento. 

"AMPLIACION DE LA COBERTURA" 

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

-LEA LA DIAPOSITIVA 

"METAS PARA 1995" 

El sarampi6n ha matado a mds de 3 millones de nifios en los dos iiltimos afios. 
Adens de estas muertes, los nifios que sobreviven la infecci6n inicial sufren de 
un indice de morbilidad y mortalidad diez veces ns alto que el de los que no 
tuvieron sarampi6n. Asi, UNICEF ha llamado al sarampi6n "uno de las 
mayores amenazas de muerte para los nifios en la dcada de los 1990s." Es
tudios recientes han demostrado que hay esperanza para el nifio que ha 
contraido el sarampi6n: la administraci6n de vitamina A y el trataniento opor
tuno de las complicaciones deben convertirse en prdcticas universales. Es 
tambi~n esencial capacitar a las madres en la recuperaci6n nutricional de los 
nifios con historia de sarampi6n, porque estos nifos continfian a alto riesgo de 
mortalidad y morbilidad hasta un ahio despu~s de la infecci6n. La estrategia 
que se ha descrito en esta presentaci6n 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 sarampi6n debe in
cluir tanto el manejo efectivo de los casos como la prevenci6n por medio de la 
vacunaci6n. 

-LEA LA ESTRATEGIA DE LA DIAPOSITIVA 
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A Guideforh*mrHealthCareProgmm 

MEASLES CASE MANAGEMENT AND VITAMIN A
 
Introduction 

M easles is readily preventable by vaccmanw. 
Yet in 1989.45 miilion children in develop, 

mg countressufferedfrom measkeandofdzm 1.4 
million aed. DeaLs from measles occur manjy as a 
result of complications such as pneumonia. &dlrm 
and croun (stdor).Other compicaons of measles, 
namely, blindness. onus media, encephalitis and 
Zrowth failure. result in life-long disabilities. In 
-rica aione. where the prevalence o blindness in 
*n:.rnooi children Isesmaed at Iper 1000.measles 
:as been identified as responsible for half of all 
-.
aldhooa blindness. The incidence of illness and 
Jeamh (from other childhood illnesses, in the monts
:olowing an outcbeak of measles can be ten tines 
2.reaerin measlessurvivorm. Thislonger-tenn unimpc 
is only now becoming clear, indicating that the ad-
verse outcomes of measles are more serious than 
previously imagined.

To date there is no specific cure or treamenz for 
measles itself. Thus. case management guidelines are 
aimed at the prevention and treatmem of its com
plications: antibiotics for secondarymifectionsa 
pyretics for fever, oral rehydranon therapy for 
diarrhea, and eye cam for ocular complicadons, 
Re-cent swiesmin Africa have shown that vitamin A
therapy reduces the death rae and compications of 
severe measles by half.Whilevitamin Ahas nodiect 
effect on the measlesvinmlpevets orlesute 
severity of the complications from measles, 
presumably through itsrole as a ofte 

pres mabyit troug a p oec ucroe a f~ immune system and epithelial tissue. Measles lower 
the serum vitamin A level. causing a staie of vitan 
A deficiency, which may not be obvious on clinical 
examination. It is thought that the functioning of 
epithelial surfaces of the eye, respiratory andgas oin est age wh a s rum
ai rac si da 

gastrointestinal tracts is damaged when serumvitamin A falls and remains below critical levels, 
allowing the measles virus and other pathogens to 
invade these tissue, causing eye damage, diamha, 
pneumoma, croup, and otitis media. 

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

form of a concentrated liquid which is dispensed 
through capsules or a pump-bottle. No special tech
nical skills or equipment are needed. Because he 
technical and operational requnements for measles 
treamnt wth vitamin A are few, it can easily be 
added to existing measles case management. Each 
program will need to adapt the vitamin A component 
to fit ina its present policies and practces. Specifi
cally, the following actions should be taken: 

U 	 Issue revised or new guidelines on measles 
case managemeanL 

R 	 Trainhealhstaff(healthwores.supervisors. 
traifne, managers) on the "why" and "how" 
of measles case management through short 
in-service training sessions. 

U Procure and distribute supplies, including 
vitamin A. 

Add information t existing reports and fonris 
to monitor effective measl case manage. 
mert. 

Icshould be emphasized that vitamin A dosang of 
mease c should not undermine the importance 
given to uiuversal ilunization. nutritional ir
ptvenat a' 
 rte atm of thecompiica.

tos of meatea In fac the primary intervention for
effective and sustained meales control is universalefetive n M ease i. m nutr tioal 
immnmizatomn. Maintaining aduate nudritional 
of yong chilren, espcially daring te ages

of 6 to 24 months, wll ass reduced cae fatality 
rats fror meal and ot1we common diseaues ofchildhood.Clinical experience to dae does suggest, 
however thmatdxreductios in agegreadeaths and disabilities can be achieved in the very 
e te a ll hilren bea id in ry 

near trmif all children with measles are given oral 
vitamin A supplements. The costs ar minimal 



This pact contains somne tools that will facilitate 
Lhe incorpoanonof new knowiedge about the num-
uonal management - espectily vitamin A sup-
plemenafon - of measles cases into exsting 
progams. It is assumed that the recipients of this 
matlenal are familiar with measles unmmizanu 

guidelines and the case management of measles and 
its complicafofs. Thus. this packet focuses mainly 
onnewer mfo-manonaboutmanaing measles cases. 
in particular. tie use of vitamin A and emphais on 
feeding. 

The contents ot this package are: 

* 	 Meakls Case Management 
case(Useful for health care providers at all levels, it summanzes Al aspects of measles 

management from diagnos to treatnet.) 

Measles Case Manaement and Vitamin A: Slidesi-lHauiot and Text" 
(Contaisnpraccal informanon needed by health workers and their supervisors on how to 

implerment the new guidelines torvitamin A suppemnmnaio within the context of a compehnen

sive measles control program.) 

n 	 Vitamin A Supplies Guidelines 
(Useful for smff iesposible for ordezimg su.pies and maintaning stuos.) 

The Scientific Basis for Using Vitamin A: An Annotated Bibliography* 
(Con-ins technical infannaio suimble for physitazns. researchers. and managers with a 

technical background.) 

Technical Reviewers: 
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THE SCIENTIFIC BASIS FOR USING VITAMIN A
 

An Annotated Bibliography 

T 	 he following studies show that vitamin A studies. summarized in this bibliography, indicate 
lowers measles case fatality. Earlier. this effect that the benefits of supplementation for acute or 

was thought to occur only in communities with a complicated measles cas can be obtained even in 
high 	 prevalence of clinical vitamin A deficiency aeas where clinical vitamin A deficiency is not a 
,xerophthalmia). However. the results of recent problem. 

U 	 Barclay AJ.. A. Foster. and A. Sommer. 1987. Vitamin A Supplements and Mortality Related to 
Measles: A Randeiamzed Clinical Trial Brit Medical J 294:294-296. In a clinical trial conducted 
during the measles season in Tanzania. 180 children under 6 years of age who were admieted to the 
hospital for measles were randomized to receive either vitamin A treatment (200,000 1U of vitamin A 
on the day of admission, and another 200.000 IU dose the following day) or the standard management 
of measles without any vitamin A. Measles mortality in the supplemented group was 6/88 (7%) 
compared to 12/92 (13 %)among the controls. The difference was greatest forchildren underage 2 years 
and children with lung disease. The incidence ofmortality was several times highernamong malnourished 
children than better nourished children. Vitamin A supplementation reduced mortality in all nutritional 
groups. 

* 	 Couisoudis, A., M. Broughton. and H.M. Coovadia. 1991. Vitamin A Supplementation Reduces 
Measles Morbidity in Young African Children: A Randomized, Placebo-Controiled, Double-
Blind TripL. Amer J Clin Nutr 54:890-895. In Durban. South Afica. 60 infants aged 4 to 24 months 
(average age 10 to 12 months) with complicated measles were randomly assigned to a vitamin A 
treatment or plaebo 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 1U oral vitamin A was 
given to children over 12 months of age on day 1, day 2, day 8 and 6 weeks after admission younger 
children received 100000 WU instead cf 200.000 I. The results showed a significant reduction in the 
duration of pneumonia in the supplemented group and complete clinical recovery within 8 days in 96 
percent of the treatment group versus 65 percent of the control group. 

a 	 Foster, A. and A. Sommer. 1987. Corneal Ulceration, Measles, and Childhood Blindness in
 
Tannia. Brit.J Ophthalmol 71:331-343. One hundred and thirty children under the age of I I years
 
with corneal 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 corneal ulcers in the under 2 year olds, 70% in the 2 to 4 year olds. and 37% in 
the S to 10 year olds. 



controlled vitamin A intervention trial was conducted on 189 non-xcrqthalmic children with acute 

measles in Cape Town. South Africa. Two doses of 200.000 I-U each were administered to the tmment 

2roum with a one-day interval between doses. Of the 12 children who died. 10 were among those g-ven 

the placebo. Treated children recovered more quickly from pneumonia and diarrhea. had less croup, 

and spent fewer days m the hospital. These results were statistically significanL 

n Markowitz, L.E., N. Nzilambi, WJ. Driskell etal 1989. VItamin A Levels and Mortality Among 

Hospitalized Measles Patients, Kinshsa, Zaire.J Trop Pediatries 35:109-112. Serum vitamin A 

studied in 283 children hospitalized for measles between the ages of 4 and 60 months 
levels were 
(median 12) in Kinshasa. Zaire. Seventy-one 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. Bb,"skaram. N. Raghuramulu et aL 1986. Relationship Between Measles. Malnutri
* 

A Prospective Study in Indian Children. AmerJ Clin Nutr 44:924-930. In a 
tion. and Blindness: 

prospective study of 1.544 slum children under the age of 5 years carried out in Hyderabad. India. weight
 

were taken at baseline. and morbidity data were collected weekly over a 
and height measurements 
15-month period. In all. 318 cases of measles were identified, ofwhich 281 were followed for 6 months 

after recovery. Corneal lesions were observed in 3% of the measles cases. Serum vitamin A levels were 

seriously deTressed in the children with measles. Nearly 60%of the children developed bronchop

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 measles. 

Discussion 

Recent research has shown that in addition to preventing blindness. vitamin A is an important factor in 

preventing infant and child mortality. The lining membranes of the body (especially epithelial surfaes) and 

:he immune system need vitamin A in order to function normally and remain healthy. Blood levels of vitamin 

A are low in all children with measles. The reason for this is not knwn.The body stores vitamin A in the liver 

into the blood. When vitamin A levels are 
and it seems that measles interferes with the release of these stom 


low, these tissues are no ongeable W° protect the body effectively frum at teckby micr obes in the enviroment.
 

The ability of dssue to repair themselves aftersuch an attack salso reduced. The result is an increased severity
 

of infections, more serious complicatims, and increased risk of death.
 

These studies show that vitamin A lowers measles case fatality ais not only in communities where signs 

are commonly seen but also in areas where the deficiency may be marginal or 
of vitamin A deficiency 
sub-clinical. These studies also pointed out the following

veness of the oral supplements sufficiently to impa ir im pact. 
- Diarrhea didnot appear toreduce the effec t i

Measles patients with complications of diarrhea should receive the same dose of vitamin A as other 

measles patients. 

The greatest benefit from vitamin A supplemenation may occur in children under 2 years of age. 
-

However, the benefits of supplementation were shown in children up to the age of 6 years. Therefore. 

all complicated or acute measles cases should be supplemented with vitamin A. 
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Measles isclosely linked to malnutrition, which predisposes to death from measles and also iesults from 
measles. Persuading mothers to actively increase the food intake of children who are recuperating from 
measles can save additional lives. Iherer'e aggressively treating measles with nutritional therapies 
:nciuding vitamin A supplementation during acute measles and extra feeding during recuperation 
has strong juswuicanon. 

Measles and vitamin Adeficiency are important factors in childhood blindness. Inmeasles pautents. the 
risk of corneal ulcerton may remain ugh for several weeks after measles infection. This is associated 
with vitanun A deficiency, herpes simplex infection, measles virus invasion of the eyes. and the use of 
harmful. traditonal eye medications. 
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VITAMIN A SUPPLIES
 
Guidelines 

It iscritical to maintain an assured. uninterrupted 
supply of vitamin A supplements up to the point 

of distribution. Many programs have suffered from 
disruptions 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 rms of vitamin Apreparatons are statable 
tor measles treatment: 

M Gelatin capsules containing a liquid con-
centrate of vitamin A. The most commonly 
used preparation is the 200.000 mlcapsule, 
which also has 40 IU of vitamin E for im
proved stability and absorption. For smaller 
children who cannot swallow the capsule, the 
health worker snips off the end 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 
health 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 
costpercapsuleisapproximately2U.S.cents. 
Bottles containing 100 capsules may be espe-
cially useful for peripheral health units be-
cause of the loss of potency that can occur 
once the bottle has been opened. 

U A dispenser bottle with pump containing a 
liquid or syrup. This alternative to the cap
stile, which is being developed by WHO and 
UNICEF. delivers a pre-caib ated amount of 
thi liquid conccnrate directly into the mouth 
of the child. The chief advantages are that the 
dispenser delivers a more accurate dose of 
100,000 IU.and is quicker and less messy. It 
is also likely to be cheaper. 

Over-the-counter preparations such as multi
vitamin supplements distributed through health ser
vices or through retail sales in most countries are 

inadequate for the rtment 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 IUor 50,000 U). 

UNICEFoften provides vitamin A supplementsas 
part of its agreed program of cooperation with a 
country's health program.sometimes as a component 
ofkitsofessentialdrugs.Ifsuchanarrangementdoes 
not exist already and cannot be agreed upon. 
UNICEF can. for a small fee. provide vitamin A 
supplements to governments or agencies. A normal 
deliverytimeof6to9months s.juldbeallowed, 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. 

Additicnal amounts of vitamin A forexperimental 
purposes and emergency relief have also been 
provided free of charge by TaskForce Sight andLife. 
Basle, Switzerland. a non-profit agency funded by 
Hoffman-LaRoche. 



Estmabng Requirements which is the coverage multiplied by a vaccine ef
ficacy of 85%. This is subtracted from the 4% of the 

A crical element forhestotal 
Sndpl e leens for the success of vitamin A 

:upplemencauion is t obtain an assured supply of 
supplements and have them ready for administrnon 
by staff who make first contact with measles cases 
in the home. communty, 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 period. If this information is 

not available from hospital or clinic records, follow 
itep 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 I I months old) comprise 4% of the total 

population. In the absence of measies immunization 

in the area. the expected number of measles cases is 
all these children. To determine the number of ex-

pected measles cases in one year, esdmate the 
proportion of infant, protected by immunization, 

population. If measles immunization 2coverage 
data are not available, assume 60%coverage. Round 
ffthe finalnumberofexpectedmeaslescasestothe 

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 bottles. 

Step 5: 
Estimate how many 100-capsule or 500-capsule 

bottles will be needed. (See box below) 

NOTE: A re-order level should be estimated for 
local inventories and every effort made to fill requi

sitions for vitamin A supplies in a timely manner. 

Vitamin A distribution often suffers from intermit
tent and inadequate supplies. 

EXAMPLE:
 
Estimating Requirements
 

Step 1. Total population of the area served 10,000 

Step 2. Birth cohort of 4% = 400 

-Percent of infants protected is immunization coverage of 60%x 85% 
= 204efficacy, which equals 51% of infants 

-Expected number of cases is the birth cohort 
196minus protected children. 400-204 
200-Round off to 

Step 3. Number of capsules at 2 doses/case 400 

Step 4. Number of capsules needed peryear =400x 1.5 = 600 

(includes 50% extra allowance for wastage, etc.) 

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

2
 



Storage and Care of Supplies 
Vitamin Acapsules are usually packaged i opa-

que glass bottles to reduce the effect of light andtemperature.Because vitamin A must be protected 

teomperalihtu Becnotrausei ar psuAletoeprd d
from sunlight, do not transfer capsules to ordinary) 

transparent containers. Vitamin A preparions are 
more stable than vaccines and do not require 
refrigeration. Vitaun A should not be frozen. Dis-
tribution to field sites can be made as infrequently as 

once year. The shelf life of capsules man 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 containers 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 rs ou d o dens s lbeued. 
in.first out" method of dispensing should be used. 
New stocks should be placed behind old stocks to 
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The kf im contin in if-s secn isbased cnmateia ind ftlowing doeinemzs: 
The Treavmem andManagemen fSeweProien-eug Ma/msaiton,World Health Organizarion. Geneva. 1981. 

Acute RespiratoryInfectums in Children Case Managew a Small Hospisal in DevelopingCountrie . A ManualforDoc.
 
tors and Senior HealthWorkerm World Health Organization. Geneva. 1990.
 

A Manualforthe Treatwme ofDiarrhea:ForUseby PhysiciansandSenurHealth Workers.
 
World Health Organizatkm Geneva 1990.
 



Mee~es Case Managemet 

1. Diagnosing Measles 

There is no rapid laboratory diagnosis test for measles. A simple clinical case definition for 
diagnosis of measles 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 
examination. as described below: 

Taking a History 

- Ask about 

I. 	 Breastfeeding, and whether the child is taking weaning foods? 

2. 	 Isthe child able to drink? 

3. 	Cough, fast breathing or chest indrawing - symptoms of pneumonia. 

4. 	 Diarrhea - defined as three or more loose stools a day 

5. 	Discharge from eyes or ears - symptoms of conjunctvitis and otitis media. 

6. 	 Abnormal sleepiness - may be due to dehydration or encephalitis, or it may be a 
symptom of a severely ill child. 

Clinical Examination 

- Check especially: 

I. 	 Temperature. 

2. 	 Weight - Ifpossible enter weight on a growth chart. Where previous weight measure
ments are available, weight loss can be an indicator both ofdehydration and malnutrtion. 

3. 	 Signs of dehydratio--dry mucous membranes, loss of skin elasticity, restlessness. 

4. 	 Breathing rate and chest indrawing -Fast breathing with chest indrawing are signs of 
severe pneumonia. 

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

6. 	 Ears for discharge-may only be visible by examination. 

7. 	 Mouth - for ulcers. 



Measles Case Management 

Z Advising the Mother 

The child will be weak and prone to infections for some time. In uncomplicated measles, 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 should be encoueaged to seek help for treatment 
of 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 to reduce the risk of convulsions, by keeping the child at as normal a
 
temperature as possible.
 

* 	 Bring the child back for further treatment if: 

1. 	 General condition worsens. 

2. 	 Breathing becomes rapid or difficult. 

3. 	 Diarrhea continues or signs ofdehydration appear. 

4. 	 Child is not able to drink. 

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

3. Dosing wnn V'tamin A 
Giving vitamin A saves li es 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 high.1 

" 	 In areas of known vitamin A deficiency.1 

(ED.NOT. All rural and low.income urban commumies in dcveiopg countries are at high risk of falling into 
these categories. Conducting studies to determine measles case fatality rates and vitamin A deficiency prevalence 
involve expensive and technically complex studies. Managan of primary health care programs will need to make 
their own decisins regarding the approxialeness of investing resources in such studies if currentdata do not exist, 
or whether to begin dosing all measles cases with 2 doses of vitamin A on the assumption that the conditions noted 
above are likely to prevail in their comm.niiies.) 
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In any case of severe or complicated measles. Vitamin A supplements should be used for
E 

children with severe measles even in industrialized countries such as the U.S. or cuunmes 

in Europe. 

orVitamin A supplements are availab:ie either as capsules (50,000 U. 100,000 IU or 200.000 I_) 

in liquid form with a pump dispenser. Check the instuctions on the labels before use. Capsules need 

to 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. 

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

VITAMIN A FOR MEASLES SCHEDULE 

Irnmediaty on rollowing day 
djagnos; 

Infants under 
12 months 100,00 IU 100,000 [U 

Children 
one year and older 200,000 1U 200,000 IU 

0 	 Have the mother watch you carefully if she will be reqjuired 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 withmeasles and other children inthe family. Each 

contact is an opportunity to update immunizations and to give booster doses. 



Meas Case Management 

5. Diagnosing Complications 

Achild with severe or complicawd measles will need special treatmenL In some situations, such 
children will need referral. A child has severe or complicated measles, if on examination, it has any 
of the sims listed in the box below: 

SIGNS DIAGNOSIS 

Recent severe weight loss Dehydration and/or malnutrition 
Cough with rapid breathing or Pneumonia 

Chest idrawing 

ThreVmore loose stools aday 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 forare 
management and treamient of the most common ones. These include malnutrition, pneumonia, 
diarrhea, eye lesions. and otitis media. A child with complications of measles can be treated 
successfully. If seen early enough, almost all children can recover. 

6.1 Fever 
I. Giving paracetamol is the most effective way to reduce fever. Give paracetamol when the 
child feels very hot or the temperature under the arm is 390C. Paracetamol has fewer sidu 
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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6.2 Malnutton 

Children with measles become malnourished because: 

" 	 Appetite is poor due to fever and general illness. 

* Feeding may be difficult due to mouth sores. 

" 	 Absorption of food is reduced due to diarrhea. 

" 	 There is increased demand for all nutrients both in the acute and recovery phases. 

* 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:
 

1. 	 Encourage mothers to continue breast feeding. 

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

3. 	 For severely 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 ml/kg 

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 malnutrition. 

FOR FURTHER DETAILS SEE: The Treaunentand Management of Severe Protein-Energy 

Malnurition,World Health Organization. Geneva, 1981. 
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6.3 Pneumonia 

Diagnosis: 

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

" 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 perminute or more in a child aged 12 months up to 5 years. Chest indrawing is: a definite inward motion of the lower chest wall, seen between the ribs on breathing in. 
" When pneumonia is very severe, children may be unable to drink. There may also be blueness of the lips and mouth (central cyanosis) due to insufficient oxygen in the blood. 

Treatment: 

1. Treat pneumonia at home with an oral antibiotic such as cotrimoxazole. amoxycillin. or 
ampicillin. 

2. Advise the mother to return if the condition worsens, and breathing becomes more rapid 
or diffiCulL 

3. If pneumonia 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 abronchodilator such as salbutamol. Do not use steriods for treating wheezing due to 

pneumonia. 

6.4 Stridor or Croup 

Diagnosis: 

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

" 	 Croup is characterized by stridor in a calm child, chest indrawing and hoarseness. The
danger ofcroup is that severe obstruction to breatding may occur.
 



Measles Case Management 

Treatment: 

1. 	 Treat severe 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: Acute RespiratoryInfectionsin Children: CaseManagementin 
Small Hospitalsin Developing Countries.A ManualforDoctorsandSeniorHealthWorkers. World 
Health Organization, Geneva. 1990. 

6.5 Diarrhea and Dehydraion 

The three rules for treating diarrhea at home are: 

I. 	 Give the child more fluids than usual to prevent dehydration. 

2. 	 Give the child plenty of food to prevent undernutrition. 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 solution (ORS) at home: 

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

" 	 Show the mother how to mix and give ORS. 

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

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

To 	treat severe dehydration quickly: 

0 Ifyou 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 solution (20 ml/kg of 
body weight) using a naso-gastric tube. 

* 	 If neither 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.
 

FOR FURTHER DETAILS SEE:A Manualfor theTreamentofDiarrhea:ForUseby Physicians 
andSeniorHealth Workers. World Health Organization. Geneva 1990. 

6.6 Eye lesions 

For conjunctivitis (red or sticky eyes): 

Teach the mother to: 

1. 	 Clean the eyes with cotton or clean piece of cloth. 

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 thirdof 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 measles 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 Otitis 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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2. 	 Give an oral antibiotic such as amoxyciLlin or ampicillin. 

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

the discharge. 

Some Basic Supplies Needed for Treating 

Complications of Measles 

Paracetamol 	 Tab 100 mg 
Vitamin A Caps 200,000 IU J100,000 IU 
Cotrimoxazol Tab 80 mg 
Amoxycillin Caps 250 mg 
ORS (oral rehydration salts) Sachet for I litre 
Tetracycline Eye ointment 1% tube (5g) 
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Estimated deaths from EPI target diseases (1991)
 



Deaths - pneumonia, diarrhea, croup, 
other infections 

* Disabilities blindness, otitis media,. 

encephalitis 

G Growth Failure - malnutrition 
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In measles patients.........
 

Serum vitamin A 
Immune reactions 
Epithelium weakened, pathogens invade 
Severe diarrhea, ARI, corneal damage 

'i -A torases I 



4Diagnosing measles 

O Dosing with vitamin A 

O Advising the mother 

O Asking about immunizations 

0 Diagnosing complications 

O Treating complications 



The child has a cold. a 
cough and some fewer. 

'S ,,,.The eyes are pinh and 
watery and seisitive 

A rash appears across 
the forehead. 

A rash appears behind 
the ears.hg es, 

The eyes are pink and 

covered with sticky 
yellow fluid. 

The rash covers the 

face. 

The rash spreads All 

over the body 

. ': 	 As the rash goes away. 
it leaves stains on the 

. ",',skin.
 

Ak ,The skin often begins 
• "
peel. 'Lto 
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T 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 

YrL-L
 



S" S S- a 

W-.' J.t i 
"More food, morewo 
variety, more often" 

"More fluids to "Prevent weight loss" 
prevent dehydration" 
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40-5 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) 

O All ages: 

- plenty of fluids 

- monthly or weekly weighing 
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Fever: Paracetamol when > 390 C, 
sponge with cool water. 

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

b Otitis Media: Clean out discharge, 
give oral antibiotic (amoxycillin or 
ampicillin) 

continued... 
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bCause: measles virus or secondary bacterial 

or viral infections 

Diagnosis: cough and fast breathing 

Treatment: oral antibiotic - cotrimoxazole 
or amoxycillin 

Severe pneumonia: chest indrawing
(stridor/croup) in addition to fast breathing 

ddre 



Diagnosis: 

- red eyes (conjunctivitis) 

- inflammation of the cornea (keratitis) 

-pain, opacity (corneal lesions) 

Treatment: antibiotic eye ointment for 
bacterial conjunctivitis. 

OIf cornea is affected: give a third dose of 
vitamin A 4 weeks after the second dose 
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Dehydration signs: dry mucous membranes, 
loss of skin elasticity, thirst 

Mild - moderate dehydration: use oral 

rehydration therapy (ORT) 

Severe dehydration: intravenous fluids 

Bloody stools (dysentery): antibiotics 
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1Immunize as soon as possible after 9 months 

SCan be given at the same time as other EPI vaccines 

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

Ob Enlist the help of local leaders 

4b Use special campaigns when routine coverage
remains low 

YHL-4 
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"0',"95 'c. e1a91@s deaths 
and reduct i by 9C at of ebsj Ls cases." 

SEffective Case Management K Universal Immunization
 
Including Vitamin A
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Estimation de la mortalite' attribluee"aux
 
maladies ciblee"s par le PEV (1991)
 



* Deces - pneumonie, diarrh6e, croup, 
autres infections 

I Infirmites 4 cecit6, autite moyenne, 
encephalite 

* Retard de croissance - malnutrition 
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Manifestations chez les rougeoleux.........
 

o Vitamine A serique 
* Reactions immunitaires 
* Epithelium affaibli, invasion d'agents pathogenes 
* Diarrhee grave, infections respiratoires aigues, 

Isions de ia cornde 

La' i, esp'ar'vqea ineprI6,agmen 



* 	 Diagnostic de la rougeole 

* 	 Supplements de vitamine A 

* 	 Conseils a ia mere 

*Verification 	 de la situation 
vaccionale de I'enfant 

*Diagnostic des complications 

*Traitement des complications 



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

Une 6ruption apparait 
sur le front 

Une 6ruption apparait

derriere les oreilles
 

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

L' ruption couvre
44le visage 

L'6ruption se repand 
sur tout le corps 

Au fur et a mesure qu
 
elle desparait,
 
I'6ruption paisse des
 
taches sur la peau. La
 
peau commence
 
souvent a s~ecailler
 

>I" 
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* 	 Pas de refrigeration necessaire. Placer 

les produits au frais et au sec 

* 	 Ne pas congeler 

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

* 	 Utiliser d'abord les flacons et les boites 
entames 
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0 "Manger davantage 
plus vari6 et plus 
frequemment" 

Su-i v V I 
_ .ikISS ali [4e 

* "Boire davantage 
pour prevenir la 
deshydratation" 

0 "Prevenir les 
pertes ponderales" TT-
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*0-5 mois: allaiter plus souvent 

*6 mois et plus: allaiter et en plus 

-ajouter des aliments a forte teneur proteique
(viandes, produits laitiers, haricots secs, fruits ' ecale) 

-ajouter des aliments ' forte teneur energetique
(huile, beurre, sucre) 

ajouter des fruits et des legumes 
(mangue, courge, 6pinards et autres feuilles vertes) 

*Tout -ge: 

- Beaucoup de liquides 

- Pesage hebdomadaire ou mensuel 

ER'L 
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* 	 Fievre: Paracetamol quand > 390 C, 
compresses d'eau froide. 

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

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

continued... 
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* Cause: virus de la rougeole ou infections
 
bactdriennes ou virales secondaires
 

* 	 Diagnostic: toux et respiration rapide 

* 	 Traitement: antibiotiques oraux
cotrimoxazole ou amoxycilline 

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

Vneumon-a- . 
ML4 
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Simn 	 -u , a 

* 	 Diagnostic: 

- yeux rouges (conjonctivite) 

- inflammation de la cornee (keratite) 
-- douleur, opacit' (I'sions corn'ennes) 

* 	 Traitement: collyres antibiotiques pour
traiter la conjonctivite bacterienne. 

* Si Ia cornee est affectee: administrer une 
troisieme dose de vitamine A 4 semaines 
apres la deuxieme dose. 
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* Signes de deshydratation: membranes 
muqueuses seches, perte d'6lasticit6 de la peau, 
soif. 

SDe'shydratation moderee: employer la 
thdrapie de rehydratation orale (TRO) 

* 

SDe'shydratation aigue: administration des 
fluides par voie intraveineuse. 
Sang dans les selles (dysenterie): 

antibiotiques. 

YrL
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* 	 Vacciner des que possible apres le 9e mois. 

* 	 Vaccin peut 6tre administr6 en meme temps que les 
autres vaccins du PEV. 

* 	 A moins qu'il apparaisse clairement que les sujets ont 
t' vaccines, vacciner tous les enfants devant I' tre. 

* Faire 	appel a Iaide de dirigeants locaux. 

* Mettre en oeuvre des campagnes speciales Iorsque la 
couverture est insuffisante. 

IflAL
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Sommet Mondial pour leSeEnfants (Declaration. de 1990) 
"Re'duction de 95% de Ia mortalit attribuable a la 
rougeole et reduction de 90% des cas.de .rougeole." 

15t teg. I e4 

* Prise en charge efficace y 0 Vaccination universelle
 
compris vitamine A
 

_.L
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* 	 Muertes - neumonfa, diarrea, crup, 
otras infecciones 

* 	 Incapacidad _ ceguera, otitis media, 
encefalitis 

* Retraso en el crecimiento .4 desnutrici6n 



* Sarampi6n-I Ceguera * Sarampi6n + Retinol serico 
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En pacientes con sarampi6nw.......
 

* Vitamina A serica 
* Reacciones inmunol6gicas 
* Epitelio debilitado, invasi6n de pat6genos 
* Diarrea severa, IRA, daho a la c6rnea 

a aA ora inrmna los 



* Diagn6stico del sarampi6n 

* Dosificaci6n de la vitamina A 

* Consejos a la madre 

* Preguntas sobre las vacunas 

* Diagn6stico de las complicaciones 

* Tratamiento de las complicaciones 
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El nino desfriado y 
tiene tos y flebre. 
,Los ojos estbn rojos y 

hL~midos y muy 
sensibles a la luz. 

Aparece un brote en 

las frente y detras delas orejas. 

Los ojos estin 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. 

_4L 
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* No se necesita refrigeraci6n 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 
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4j 

I 

* 	 "Mis comida, 

mas variedad, con 
mayor frecuencia" 

* 	 "Mis liquidos para 0 "Previene la p6rdida
prevenir ia deshidrataci6n" de peso" 
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*0-5 meses: lactancia mas frecuente 

*6+ meses: lactancia, mas 

-alimentos proteinicos adicionales(alimentos animales, productos kicteos, frijoles secos,
nueces) 

alimentos energeticos adicionales

(aceite, mantequilla, azuicar)
 

frutas y vegetales adicionales
(mango, ahuyama, espinaca/otras hortalizas de
hojas verde oscuro) 

* Para todas las edades:
 

suficientes liquidos
 

control de peso semanal o mensual 
 _7A_ 
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* Fiebre: Paracetamol cuando ia 
temperatura es > 390 C, esponja (o
toalla) con aqua fria. 

* Desnutrici6n: Lactancia materna, 
alimentaci6n frecuente, agr.gar 
azucar, aceite o leche a los alimentos 
del destete, vigilar el crecimiento 

* Otitis media: Limpie las 
secreciones, de antibioticos orales 
(amoxicilina o ampicilina) continda.,. 

YrLAL 
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* Causa: virus del sarami6n o infecciones 
secundarias bacterianas o virales. 

* 	 Diagn6stico: tos y respiraci6n rapida 

* 	 Tratamiento: antibi6tico oral -

cotrimoxazol o amoxicilina. 

* 	 Neumonia severa: tiraje (crup) adems de 
respiraci6n rdpida 



* Diagn6stico: 

- ojos rojos (conjuntivitis) 

- inflamaci6n de la c6rnea (keratitis) 

- doior, opacidad (lesiones de ia c6rnea) 

S"Tratamiento: unguento oftalmico de 
antibi6ticos para la conjuntivitis bacteriana. 

* Si la c6rnea esta afectada: administre 
una tercera dosis de vitamina A 4 semanas 
despues de la segunda dosis. 
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4 	 Signos de deshidrataci6n: membranas 
mucosas secas, perdida de elasticidad de 
la piel, sed 

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

0 	 Deshidrataci6n Severa: rehidrataci6n 
endovenosa 

* Deposiciones con sangre (disenteria): 
antibi6ticos 
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m ''a' t irja oe rios, 

7-7 -7777. 
..Paracetalnov able'tas de 100:mg
Vitarnina -A . mas de -2d'0.000 U1 -Uland 100.40oo, 
Potriff- oxalbi Tableta'sde' 0 mg
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Ccipsulas de 250 
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* 	 Vacunar Io mds pronto posible despuds de los 
9 meses 

* 	 Se puede administrar junto con otras vacunas
 
del PAl 

* A menos que se compruebe vacunaci6n 
anterior, vacunar a todos los nifios elegibles 

* 	 Asegurar la colaboraci6n de los lfderes locales
 

* 	 Usar campan-as especiales cuando la cobertura 
de rutina se mantiene baja 
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Manejo efectivo de los casos, 0 Vacunacion universal 
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Vitamin A supplementation reduces measles morbidity in 
young African children: a randomized, placebo-controlled, 
double-blind trial' - 3 

Anna Coutsoudis,Alichael Broughton, andHoosen M Coovadia 

ABSTRACT The effects of vitamin A supplementation on 
measles morbidi 1are unclear. Sixty hospitalized children aged 
4-24 mo with complicated measles received 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 ofcondition (eg, diar-
rhnea, herpes, and respiratory-tract infection) were assigned on 
day. 8 and 6 wir 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 gain was sig-
nificant in the supplemented group. Despite the selected sample, 
attention to multiple covariates enhances the validity ofthe data 
obtained and supports the current WHO recommendations for 
vitamin Asupplementation during measles. Am JClin Nuir 
1991;54:890-5. 

KEY WORDS Measles. vitamin A supplementation, mor-
bidity 

Introduction 

Vitamin A deficiency, recognized for its oculkr complications, 
has been shown to have systemic effects that increase mortality 
(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 t1-- disease (I1). 
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 inareas where the measles fatality

(WHO re>cmmrend measlese s lintydthinareaswherethe 
rate is > I%.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 (!5, there are profound 
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 maximumwithin 
3 mo but may be evident for up to 6 mo (9) or even I y (18) 
after tlh acute attack; therefore, any trial designed to assess the 
effects of vitamin 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 covanants 
of measles severity and vitamin A status and in which children 
were fo!!,".,ed for 6 wk to 6 mo. 

Subjects and methods 

Subjects 
Sixty African children (aged 4-24 mo) ofpoor socioeconomic 

background, presenting at Durban's King Edward VIII Hospital 
(KEH) with measles complicated by pneumonia and dkrrhea 
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 intoi the trial. The premeasles vitamin A status 
of our patients was tnclear 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 protein-energy malnutrition (19. 20) and that.there" 
also appears to be amoderate to high prevalence of subclinical 
deficiency in some rural African communities (21). Patients were 
admitted to the trial on weekday mornings between April and 
October 1989. 

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 University of Natal Medical Fac-
ulty's Ethics and Research Committee. 

Children aged > 24 mo. with a rash flor> 5 d, and those who 
had received vitamin supplements in the month before admission 
were excluded from the trial. Children who did not have both 
pneumonia and diarrhea complications were excluded as were 
any children with laryngotracheobronchitis (LTB). Restriction 
of the trial to those aged < 24 mo was because this age group is 
at greatest risk for morbidity and mortality 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 entry into the trial. 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, Soutb Africa) 
either 54.5 mg (< 12 mo) or 109 mg ( 12 rao). 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 recomni~nded by the WHO (14).' 

The assumption used in determining sample size was that the 
recovery rate (within 7 d) from complicated measles uncicr stan-
recoeryrat (wthiompicaed ncir san-7 ) fom eases 
dard treatment is 50%. Assuming that with vitamin A supple-
mentation 80% of the patients would recover within 7 d, and 
choosing an a error ofO.05% and a0 error ofO.5%, we estimated 

that we needed 29 patients in each group to detect an absolute 
increase in recovery of 30%. The patients were allocated to treat-
ment or placebo groups according to atable of random numbers. 
The treatment- and placebo-dropper bottles were number coded. 

Apart from vitamin A status many other factors have been 
suggested as 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 lymphocyte count < 2 X 10"/L 
(23), objective analysis of extent of pneumonia on chest radio-
graph(CXR)(23).amountofserum complement(C 3)(17).pro-
,ein-energy malnutrition 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 
derive an overcrowding index (number of persons/number of 
rooms). which Aabv i .11(16) sugested ii an even more in-
portant index of sever:., than is poor nutrition. A higher over-
crowding index could.. noever,also be associated with decreased 
vitamin A intake t26i Rash was graded according to the follow-
ing: face = I. I + trutk = 2. 2 + limbs = I. 

The CXR score was determined by AW, who was unaware 
of'the treatment groups. The'sevenity of the abnormalities in the 
lung 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 peripheral 
lung fiel[ . either by emphysema or consolidation: and etilusion. 
Each child was given ascore from 0 to 7 for their CXR at days 
I and 42 and at 6 mo. A score > 3 was considered as an index 
for severe measles. We successfully used many of these criteria 
over the last 15 y to assess severity (23). 

Vitamin A is stored inthe 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 
Larger %issues.RBP synthesis appears to be dependent on zinc 
concentrations (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 
Econcentrations simultaneously with vitamin A concentrations. 

Patients were followed daily in the hospital and were assessed 
for duration of fever. diarrhea (a 3 loose or watery stools aday), 
arJ pneumonia (prerence oftachypnea wit:, retratiots, crackles, 
or wheezes and otlher less-comnion complications). Incidences 

of herpes stomatitis and LTPR were recorded. Complete clinical 
re..'very was the srtge at which fever, diarrhea, pneumonia. andother complications were clinically resolved.
 
on dicage e er wasvea
 
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 
interim between hospital discharge and the follow-up appoint
ment. The mother.was also told to carry this card with her if 
she ever took the child tb 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 anotherdose of vitamin A or placebo and wvere given a date for a6-mo 
follo-uptapintment.pate 6-and 6-mo fo a

follow-up appointment. At the 6-wk and 6-ra follow-up ap

pointments the child had a CXR taken and a full clinical ex
amination done by the same pediatrician (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. I is reported by mother or guardian. 2 
is documented mild condition. 3 is a documented severe con
dition not requiring hospitalization, and 4 is acondition requiring 
hospitalization. (For pneumonia and LTP the rating system ;s 
weighted by a factor of 2 for the 6-wk and 6-mo IMS.); 0-2 for 
herpes, where 0 is absent. I is localized, and 2 is disseminated: 
and 3-7 for CXR rating. Each child was assigned a score on 
days I and 8apd immediately after the 6-wk and 6-mo appoint
ment. before ine code was broken. 

On admission to the trial a blood sample was taken by %eni
puncture before any vitamin A or placebo was administered. 
Serum was separated within 5 h and 3-gL portions were stored 
i.tmicrocentrifuge tubes at -70 'C until analyzed for zinc. al
bumin. prealbumin. RBP. and vitamins A and E. Serum %as 
stored between I and 10 mo before analysis. I)urinitz all proce
dures blood samples were protected from ,tiiliht it) present 
photodes.ruction of \itamin A.Approximatelv equal nuinhers 
of placebo and treated patients were analyed in the same run 
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TABLE I 
Baseline characteristics of children with. measles, by treatment group* 

Placebo Vitamin A 
(n = 13 M. (n = 16 M, 

18 F) 13 F) 


Age (ma) 10.42 ± 0.70t 12.17 ± 1.00 
Wt/age <80% of standardt 9 9 
CXR score > 3 5 7 
Lymphocytes <2 x 10'/L 6 4 
Lymphocytes <2 x 109/L and 

CXR score > 3 1 2 
C)(g/L) 1.02 ± 0.03 1.14 ± 0.06 
Overcrowding index§ 2.68 ± 0.44 2.65 ± 0.35 
Rash grade H 2.13 ± 0.12 2.00 ± 0.12
IMS 9.82 ± 1.80 10.56 ± 1.96 

o There were no significant differences between the groups for any of 
the characteristics. 

ti± SE. 
t 50th National Center for Health Statistics percentile; no child had 

clinical features of protein-energy malnutrition, 
§Number of persons per room. 
i I = face: 2 = face, trunk: 3 = face, trunk, limbs. 

and plate. All analyses were done in duplicate and a CV of> 5% 
between duplicates resulted in the analysis being repeated, 

Vitamin A (as retinol) and vitamin E (as a-tocophertol) were 
simultaneously measured by normal phase HPI'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 Sep, Queensferry, Wales, UK). Zinc was measured by
atomic-absorption sp..ctrophotometry (AA-1275 series. Varian 
Techtron, 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 plates were from 
the same batch (lot no. 057325B). Full and differential blood 
counts were carried out in the routine KEH hematology labo
ratory. 

Stati.icalmethods 

Differences in proportions in the data were examined by the 
chi-square test. Differences in the means were examined by Stu-
dent's t test. The level of significance used was 5%. The software 
used for the computerized analysis of results was the Statistical 
Analsis System iS.S), release 6.03 edition, 1988 (SAS Institute 
Inc, Cary, NC). 

Results 

Baseline characteristics of the vitamin A and placebo groups 

were comparable. There were no significant differences between 
the two groups in any covariant considered (Tables I and 2).

Vitamin A-treated children ,ecovered more rapidly from 
pneumonia hi. = SE 3.8 ± 0.40 vs 5.7 ± 0.79 d, P < 0.05), 

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

Placebo Vitamin A 
(n= 31) (n = 29) 

Hemoglobin (g/L) 110.5 ± 3.5 108.6 ± 3.1 
Lymphocytes (XI0'/L) 3.80 ± 0.42 3.70 ± 0.37 
Albumin (g/L) 31.84 ± 0.65 30.10 ± 1.05 
Zinc (Mumol/L) 13.46 ± 0.43 12.55 ± 0.43. 
Prealbumin (mg/L) 92.6 ± 7.0 94.5 ± 4.6 
Retinol-binding protein (mg/L) 14.6 ± 1.4 14.9 ± 1.2 
Vitamin A(pmol/L) 0.41 ± 0.04 0.43 ± 0.04 
Vitamin E (mg/L) 4.9 ± 0.4 4.9 ± 0.4 

R ± SE. There were no significant differences between the groups. 

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 II 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 severe, po. 
litical unrest. The 6-mo IMS was significantly lower ia the vi
tamin A group than in the placel,- 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-

TABLE3 

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' 3.8 ± 0.40t 
Diarrhea duration (d) 4.5 ± 0.35 3.2 ± 0.71 
Fever duration (d) 4.2 ± 0.50 3.6 t 0.30 
Herpes stomatitis 2 (6%) 3(10%)
Laryngotracheobronchitis I 0Death I 0 
Complete clinical recovery in <8 d 20 (65%)IMS 1.37 ± 0.40 0.2428 (96%)t_±0.l5§ 

0.? ± SE.
 
tt§ Significantly different from placebo: tP = 0.037. +P= 0.002, §P
 

= 0.006. 
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FIG I. Integrated morbidity scores (IMS). by treatment group. 

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

Discussion 

This 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. Additional vitamin A supple
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 did 
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 18-10). We found hNvporetinemia (serum 

retinol < 0.70 mol/L) (30) in 90% of the patients. Both groups. 

however, had amarked increase in serum retinol concentrations 

on day 8. with the supplemented group having significantly 
This findinghigher concentrations than the placebo group (31). 

would imply that the liter stores of these patients were not ex

hausted. except that there was atemporar' impaired mobilization 
of vitamin A and increased tissue utilization of vitamin A. This 
eflct ola temporary Ioenng ofserum retinol could be especially 

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

group 
Placebo Vitamin A 

(n = 24) (n = 24) 

Weight gain (Kg) 0.90 ± 0.140 1.29 ± 0.17t 

Dizrhea episodes 
Score per episode of diarrhea 

12 
2.25 t 0.25 

6 
2.17 t 0.31 

URTI episodes 9 7 
Score per episode of URTI 2.66±0.17 1.71 ± 0.28 
Pneumonia episodes 6 5 
Score per episode of pneumonia 6.67 ± 0.67 4.40 t 0.98t 
CXR score z3 6 2 
Score per CXR 3.83 ± 0.40 3.0( :±0 
IMS 5.74 ± 1.17 2.21 ± 0.45$ 

1SE 
#":Significantly different from placebo: tP = 0.04. tP = 0.02. 

serious because of the synergistic effects of vitamin A deficiency 

and measles infection. Vitamin A--deficiency states have been 
shown to 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), measles 

immunoglobulin G (lgG) antibody, total lymphocytes, and C31 

aid found that vitamin A .had an effect on the measles lgG 
antibody rr.sonse and on total lymphocyte numbers (A Cout
soudis, P Kiepie!a, HM Coovadia, M Broughton unpublished 
observations, 1991). it seems likely that the improvement in 
morbidity in the vitamin A-suppiemented patients was due to 
nonspecific immune enhancement because of reestablishment 
of the integrity of the epithelial tissues of the respiratory and 
gastiointestinal tracts. 

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

Placebo Vitamin A 
P b Vitan A 

(n16) (n-20) 
Weight gain (kg) 2.37 ± 0.200 2.89 t 0.23 
Diarrhea episodes 6 3 
Score per episode of diarrhea 2.17 ± 0.31 1.67 ± 0.67 
URTI episodes 8 3t 
Score per episode of URTI 2.37 ± 0.18 2.00 ±0.58 

3 OtPneumonia episodes 

Score per episodes of pneumonia 6.67 ± 0.67 0*

CXR scorec>3 3 Ot3.67 0.670Score per CXR 

4.12 1.13 0.60 ±0.22IMS 

* . SE. 
t:.l Significantly different from placebo: tP = 0.05, tP = 0.035. §P 

0.01. ip = 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
marion linking vitamin A deficiency with increased susceptibility 
to infection (33) and the potential for reversing this by nutritional 

cent studies as to 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 supplementation 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 adirect relationship with diarrhea. 


The lower-than-usual hospital-case fatality rate (12-14%) in 
this study could be accounted for by the absence ofemergency 
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-
portance of follow-up of patients is underlined by two points: 
measles is followed by an excess of mortality for. 12 mo after 
the rash appears (9. 18), and furthermore results from a vitamin 

trial
inthe United States,inpreterm neonates with broncho-

pulmonary dysplasia, revealed deaths at 6 mo after completion 
of the.study (38). 

The main strength of our study was that the morbidity 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. 

werinvolvedthepowerofthestudy nredby n " 
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), and 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 inmortality 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. 
 j3 
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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, PHD, HOOSEN M. COOVADIA, MD
 
AND MICHAEL BROUGHTON, MMED
 

The effect of vitamin A supplementation on previously shown to correlate more closely withselected factors of immunity was tested in Af- outcome in measles than other immunologic,rican children (ages 4 to 24 months with com- clinical and radiologic factors. Interleukin 2 andplicated measles) during a randomized double- plasma complement values were unaffected byblind intervention trial. Placebo (n = 31) and vitamin A supplementation. These findingstreated groups (n = 29) had similar baseline reinforce remlts from animal studies that showcharacteristics. The supplemented group had that the pathways of vitamin A activity in designificant reductions in morbidity (expressed creasing morbidity and mortality 
 are partlyas integrated morbidity scores) during the acute founded on selective immunopotentiation.

(Day 8, P = 0.006) and chronic (Day 42, P =
 
0.02; 6 months; P = 0.002) phases. In the 
 INTRODUCTION
ttented group there was an increase in total Recent evidence has shown that vitami. A definumber of lymphocytes (Day 42, P 
 = 0.05) and ciency, arising from inadequate diets or induced bymeasles IgG antibody concentrations (Day 8, P infcctions,' is associated with increased morbidity- ' = 0.02), both of which have consistently been and mortality.' Sickness and death in these circum

stances are often a result of respiratory infections and
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 occasionally of diarrheal diseases. Measles accen-From the Department of Paeditii and Child Health, Univer. tuates or precipitates decreased serum concentrationssity of Natal, Durban, South Africa. of vitamin A resulting in ocular damage and increasedKey words Vitamin A supplaemietatim measles, W antibody,

lymphocytes, interlukin L 	
mortality rates. Field- and hospital-based studies havedocumented triking reductions in overall' and in-Addreu foipuint: Mm.A. Cotaoudia, DeprtmentofPedia. 	 C4n7trice and Child Health. Univiraity of Natal, P. 0. Box 17o9. ales-specific" morbidity and mortality after supple-Conella 4013, Repuic of South Africa. mentation with vitamin A. 
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itis 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 there 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, itself 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-

11 sponses.. * 12 
We explored some aspects of the immune reaction 

during a vitamin A supplementation study on measles 
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 antibudy 
and total lymphocyte numbers, interleukin 2 (IL-2) 
and plasma complement (C3) concentrations. These 
tests were chosen because they represent different 
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." If 

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 deft-
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 

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-an-d-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 IU (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 
experimental group was that recommended by the 
World Health Organization (WHO). 7 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 Mdical 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 109/liter"s;
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 assessed 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 a 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 I 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: 0 to 4 for diarrhea, upper 
respiratory tract infection, pneumonia and laryngo-
tracheobronchitis where 0 is not present, 1 is reported 
by mother or guardian, 2 is documented mild condi-
tion, 3 is documented severe condition not requiring 
hospitalization and 4 is a condition requiring hospi-
talization (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 I and 8 and immediately after 
thae 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 Iand 10 months) for albumin, 
vitamin A, C3, IL-2 and measles 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 programmable 
fluorescence detector (HP 1046A*). The column used 
was s normal phase microbore column (Spherisorb 
S31V; Phase Sep, United Kingdom). 

Albumin was determined by laser 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. 531). The kits were all supplied 
from the same batch (Batch 9B.Lot 85). A standard 
solution of human recombinatnt IL-2 (Mete, Aai) in 
a concentration of 6.41 pmol/ml was supplied with the 
kit. For each run of 40 duplicate tests this standard 
was diluted serially to give 6 standard concentrations 
ranging from 2.5 to 320 fmol/ml and a standrrd curve 
was set up. The correlation coefficient beteen the 6 

standard curves was 0.99 The 3 consecutive sera (days 
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. Alresults 
are reported as IU/ml. The standard use-d 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 by 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. Acorrelation coef
ficient <0.987 resulted 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. hernia, 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 lymphocyte 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 t 
test (Tables I to 3). The level of significance 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 a change in concentration at a specific time 
could be calculated. Individual changes were summed 
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and a mean value 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 t 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 covarianta 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 medsles 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 reduction in morbidity was 
mainly caused by a decrease in incidence and severity 
of respiratory infections. Details of morbidity outcome 
are presented 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 

placebo- and vitamin A-treated groups compared with 
controls (P = 0.005); however, they 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 fna4'zing 
the changes in lymphocyte 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 us. 
1.96 ± 0.51, P = 0.06); however, this was not statisti
cally significant. 

The mean concentrations of measles IgG antibody 
were significant! A,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). 

TABLE 1. Baseline characteristics of children with measles according to Treatment Group' 

Chnsawtum" PLao In- 31) Vitamin A In- 29) 

Age Imonthal 
Male no.) 
Weight/agn< 80 Stt (no.) 
Hemoglobin (/d) 
Albumin f./tber) 
Vitamin A (p[dl) 
CXR sorn > 3 (no.) 
Lymphocytes < 2 x 10/liter (no.) 
Lympbocyte < 2x lO'/literand CXR 
C3 (Wliter) 
Owrcrowding index$ 
Rash aj 
IMSI 

10.42 * 0.70 12.17 ± 1.00 
13 16 
9 9 

11.05 * 05 10A t 0.31 
31.84 * 0.65 30.10.± 1.05 
11.73 ±1.05 12.22 1.05 

5 7 
6 4 

ore> 3 (no.) 1 
1.02 ± 0.03 

2 
1.14 * 0.06 

2.68 40.44 2.65 * 0.35 
2.13 :0.12 2.00 * 0.12 
3.821.80 10.56 * 1.96 

*Them U ignilant diffT nmbetee the group( or any of the charactertia,wher applicable rultapresented es mea* IL
 
t 60th NCHS pemntile: No child had clinical featun of protein enew malnutrition.
 
tNumber of persona/mom.
 
I1.fsce. 2. face. trunk. 3. fac. tunk.timbe.
 
I See "Morbidity amsessm.it" forerplanation.
 
NCHS. National Cents? (or Health Statistic.
 

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

Facur 

Clincal seow -C days (no.) 
Day IMS 
Day 42 IMS 
6-moth IMS 
Day 42 weight pin (kg) 
6-moath ight pin(ke) 

Mena* IL 

n 


31 
30 
24 
16 
24 
16 

Placebo n 

20 29 
I.7± 0.40* 29 
5.74 * 1.17 24 
4.1211.13 20 
0.90 ± 0.14 24 
2.37 * 0.20 20 

Vitamin A P 

28 
0.24 ± 0.15 
2.21 ± 0.45 
0.600.22 
1.29 . 0.17 
2J±0.3 

0.002 
0.006 
0.02 
0.002 
0.04 
0.08 

http:amsessm.it
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TABLE 3. Immune factors studied sequentially in placebo- and vitamin A-treated groups of children with measles 
(mean ± SE) 

Contmis P acbo Vitamin. A 

Day 
n 20 31 

a8 
30 

42 
20 

1 
29 

8 
28 

-42 
21 

Lymphoc t X 10/liter 
C3 g/Iiter) 
IL-2 (IU)/ml 
lgG (mlIU)/ml 

5.72 * 0.61" 
1.32 " 0.07? 
1.79*±0.061 

3.80 * 0.42 
1.02 : 0.03 
1.57 ± 0.08 
39.9 ± 5.5 

1.11 1 0.04 
1.72 ± 0.08 

222.8:t 28.71 

6.45 ± 0.66t 
1.41 ± 0.11 
1.70 t 0.08 

654.8 ± 91.2 

3.75 ± 0.41 
1.14 t 0.06 
1.59 ± 0.06 
42.6 ± 5.3 

1.25 ± 0.07 
1.76 t 0.08 

384.2 ± 52.81 

.-8.10-t. 0.80t 
1.48 " 0.08 
1.74 ± 0.08 

969.5 ± 90.0 

. t. I Control valu , migni-icantly higher then Day I values oi meak, pauentE P - 0.005; 1P - 0.003. 1, P - 0.02. 
t Difference between means on Day 42. P - 0.05.
 
I Significant diffetnce betwen rmeans an Day 8. P -0.01.
 

13 Plcytotoxic 
9M ii A 

700-

Goo-

E 500we 

400-

Sdied 

0 

100 

0- eaI t 42oa oDay 

FIA. 1. Serum measles [gG antibdy levels inplaceo- and vita. 

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 antibody is of critical importance in 
measles: it persists for many years and correlates with 
protection; it is the single most widely utilized index 
of effective vaccination; maternal antibody provides 
fairly solid immunity to infants end often renders 
conventional vaccines ineffective; and gamma-globu-
lin given during the incubation period aborts mea-
sles." Alterations in peripheral blood lymphocyte 
numbers occur regularly in measles and are caused by 
changes in different subpopulations. The action of 

these subpopulations, which include HLA restricted 
T cells, K cells, natural killer cells 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."5 

Despite the complexities of the immune response, 
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 

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 in 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 measles 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 'kproduced 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 measles. However, gven 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 measles 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 IL-2 concentrations in patients were 
significantly reduced compared with those in healthy 
controls. 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 coMmon, it is per-
tinent to point out that the beneficial effects on mor-
bidity and aspects of the immune response shown here 
were produced in an infectious disease which is pow-

and a major cause of sick-erfully immunosuppressive ndren 
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 arti-tetanus toxoid antibody ti-
ters? 0 

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 adjuvanticity3' 

This study confirms and extends previous observa-
tions that have shown that the immunoparesis sec-
ondary to measles is transient and that normal 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 supplementation had 


an 	effect on immune function as shown by speedier 

reversal of measles induced lymphopenia and by im-
provement of the measles 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 thatoccur 
in developing countries. 

Because vitamin A appears to play such an impor
tant role in reducing morbidity 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-reoulting 
improve ants of nonspecific immunity. 
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A RANDOMIZED. CONTROLLED TRIAL OF VITAMIN A IN CHILDREN WITH SEVERE
 

MEASLES 

(RE;ORy, D. 1Hlt:ssEY. \.Sc.l LoNo. .\.L .\lxx KIN.. M...\l.B., F.C.P.(S.A.) 

Abstract Background. Measles kills about 2 million centrations of retinol-binding protein (mean, 30.1±2.0 mg
cnildren annually, and there is no specific therapy for the per liter) and albumin (mean. 33.4±0.5 g per liter) were 
disease. It has been suggested that vitamin A may be of also low. As compared with the placebo group, the chil
benefit in the treatment of measles. dren who received vitamin A recovered more rapidly

Methods. We conducted a randomized, double-blind from pneumonia (mean, 6.3 vs. 12.4 days, respective
trial involving 189 children wno were hospitalized at a re- ly; P<0.001) and diarrhea (mean, 5.6 vs. 8.5 days;
gional center in South Africa because of measles compli- P<0.001), had less croup (13 vs. 27 cases: P = 0.03),
cated by pneumonia, diarrhea, or croup. The children (me- and spent fewer days in the hospital (mean, 10.6 vs. 14.8 
dian age, 10 months) were assigned to receive either days; P = 0.01). Of the 12 children who died, 10 were 
vitamin A (total dose, 400,000 IUof retinyl palmitate, given among those g'ven placebo 1P = 0.05). r-or the group
orally; n = 92) or placebo (n = 97), beginning within five treated with vitamin A, the risk of death or a major compli
days of the onset of the rash. At base line, the characteris- cation during the hospital stay was half that of the control 
tics of the two groups were similar, group (relative risk, 0.51; 95 percent confidence interval,

Results. Although clinically apparent vitamin A defi- 0.35 to 0.74).
ciency is rare in this population, the children's serum reti- Conclusions. Treatment with vitamin A reduces mor
nol levels were markedly depressed Imean ([-SEMi, bidity and mortality inmeasles, and all children with severe 
0.405=0.021 Amol per liter (11.6=0.6 Ag per deciliteri), measles should be given vitamin Asupplements, whether
and 92 percent of them nad hyporetinemia (serum retinol or not they are thought to have a nutritional deficiency.
level <0.7 gmol per liter (20 Aig per deciliterj). Serum con- (N Engl J Med 1990; 323:160-4.) 

M EASLES remains it devastating disease, lbr in hum -is) of diseases of' bacterial, viral, or pro
which specific therapy is lacking. Hopes for its tozoan origin in which vitamin A deficiency restited 

control and eventual eradication rest on immuni7a- in increased frequency, severity, or mortality.12 In 
tion, but measles kills about 2 million children each lact. vitamin \ is sometimes reli'rred to as the "anti

"yearl and cripples an untold number through blind- infective" vitamin. 
ness-: and lung disease. The i', i that vitamin A may We embarked on this study because measles is a 
have a protective ellect in measles w,,s lirst suggested pressing problem in our part of' the world'" and be
more than 50 years a,u; btut was ignored until Barclay cause the results of' Barclay et al. and the circum
ct al.." in a randomized clinical trial. fiund twice as stantial evidence appeared promising. Subsequently, 
many deaths in the control group 1 as among acting on the same evidence, the World Health Or12 of 92) 
children given high (loses of vitamin A (6 of 88). ganization recommended routine vitamin A supple-
Althoughi the overall results did not reach statistical nientation lbr all children with measles in regions 
significance, vitamin A was sigznificantly protective in where vitamin A deficiency was a recognized problem 
the group under two years of ae.' and suggested that elsewhere "in countries where the 

That vitamin A should be of benefit in measles is fatality rate of' measles is 1% or higher it would be 
biologically plausible. \easles depresses serum levels sensible to provide vitamin A supplements to all chil
of' vitamin \."" and hyporetinemia (a serum retinol dren diagnosed with measles."' One difficulty with 
level below U.7 jmol per liter [20 ,g per deciliterl) is this advice is that in the communities in which measles 
associated with increased mortality from the disease, poses the greatest problem. the mortality rate is often 
particularly in children under two years of' ace.'' unknown. Another is that the recommendation is 
In almost every known infectious disease, vitamin A based on the less than conclusve evidence from the 
deficiency is known to result in greater f'requeyic., only two studies to have addressed the question of 
severity, or mortality.' Increased susceptibility,o in- vitamin A therapy in measles.3 ," These are some of the 
fection was one of the first features of' nuritional reasons why vitamin A supplementation is still not 
vitamin A deficiency to be recognized.) and even mild given routinely to children who are seriously ill with 
deficiency appears to be associated with an increased measles in South Africa. and presumably elsewhere. 
risk of' pneumonia, diarrhea, and death in child
hood.'"' According to Scrimshaw et al.. "no nutri- METHoDs 
tional deficiency in the animal kingdom is more Children with acute measles who required hospital admission for 
co tentlv synergistic with inection than the treatment of associated complications were entered in a ran

vitarTni." 2 They list nearly 50 studies (including 8 tlomized. double-blind, placebo-controlled trial to assess the effect 
' oral vitamin A on morbidit, and mortality. The study was limit
ed by a priori considerations to a lixed termination date, with a 

From the Department ot Paediatncs and Child Health. University of Cape maximal enrollment of 200 cases. It was conducted from March to 
Town. CapeTown. South Aftica. Address repnnt requests to Dr. Klein at the Red July 1987 at the City Hospital fbr Infectious Diseases, a regional
Cross War Murmonal Children's Hospital. Rondebosch 7700. South Africa. center serving a population of about 2 million in Cape Town and 

Reprinted from the New England Journal of Medicine 
323:160-164 (July 19), 1990 

http:mortality.12
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surrounding areas. The Medical Faculty's ethics and research corn-
mittee approved the study protocol. 

Patient Selection and Randomization 

All children under 13 vears o1age who were referred to the hospi

tal (or admission with measles were eligible forentry into the trial. 
The criteria torexclusion were vitamin A therapy before admission. 
xerophthalmia on admission or thereafter, rash for more than tour 

days. or lack of' parental consent. 
Patients inthe trial were randomly assigned to receive either 

400.000 I1U(120 mg) of water-miscible vitamin A (retinvl palmi-

tate: Arovit drops. Roche. Basel. Switzerland) er an identical-ap-

pearing placebo from svringes coded according to a random-num-
her table. The senior ward nurse gave half tile admissiondose on 

and the remainder a day later. either by mouth or flv nasogastric 

tube. The children were cared for by the regular ward stafl. Concur-

rent therapy incleed oxygen. Intravenous fluids, atid antibiotics as 

appropriate. but to additional vitamin sup,.kments. One of the 

study investigators assessed the patients ca, h da',. The treatment-
assignment codes were broken only at the completion of the trial. 

Initial Investigations 

The children's weight and height were recorded, and a venous-

blood sample was drawn otneotie' ito the trial. The weights and 

heights were evaluated against toe standards ol the National Center 

for Health Statistics." Hemoglobin levels. white-cell counts Ilib 
Coulter model S5. Coulter Electronics. Hialeah, Fla. I. and differen-

tial counts were estimated, and serum was stored at -70°C. Serum 
levels ot total protein arid albumin were measured bv automated 
analysis (Astra-8. Beckman instruments. Brea. Calif.i. Serum con-

centrations of vitamin A las retinol) were measured by high-per-

formance liquid chromatography (Dupont Instruments. Wilming
ton. Del.). with concentrations o1 vitamin E (as alpha-tocopherol) 
obtained incidentallv.22 A programmable integrator was used to 

Table 1. Base-Line Clinical Findings in 189 Children with 

Measles. According to Treatment Group.* 


No. OF PLACEBO VITAMINA 
CHAItAcrELISTIC PATIENTS (N - 7 N - 92) 

Age (mol 15.06 (8. 10. 15t 15.89 (8. /0,17) 
<6 7 3 .4 
6-12 117 6 53 
13-23 37 18 19
 
1-24 28 12 1l 


Male/female 56/41 53/39 


Mixed race/black 29/68 24/i8
 

189 81.5 (74. 84, 92) 85.7 (77, 85. 96)Weight for aget 
<5th percentile 95 51 44 

Height for ageT 178 96.0 (93. 97. 100) 97.1 (93. 96. lO 
<5th percentile 52 25 27 

Weight forheightr 178 89.0 (82. 88. 95) 90.3 (84. 91,97) 

<5th percentile 70 41 29 
Rash (days); 1.91 (I. 2.2) /.72 (1. i.S. 2) 
Diarrhea 152 75 77 

No pneumonia 30 13 17 
72146 74 

No diarrhea 24 12 12 
Pneumonia and diarrhea 122 62 60 

Herpes stomattis 4 I 3 
Measles croup§ 13 4 9 

Pneumonia 

initaics aremeans.followed in areitees 25th percentiles. medi, 7h 
percentle.s. All other values are numbers ot patients 

Vatuies 

th rc s dards h t eln e r r 
tExpdasapercentageofthe5 pe entileolthetan of eN ionaltC fo 

Healh Statistics 

H<.5t o the compaison ietween groups. 

No patenswith mels crupreird rwaievetionls. 

q,antifv the chromtmographic results (Spectra-Phvsics. San Jose, 

(sfi.). Retinol-bindinu protein was measured bv radial immuno

diflusion with a commercial kit (LC-Partiven. Behringwrke, Mar

hurg, Federal Republic of G;ermany). Chest radiography and othir 
investigations wvere perlormed when ir-tcated. .- .-

Assessment of Outcomes 

()utcomes were assessed solelv on the basis of clinical criteria. 

The outcome variables used were death and the evcritv of illness. 
as indicated bv the duration of- the hospital stav: the duration of' 

pneumonia or diarrhea: the incidence of "postmeaslcs" croup or 

herpes stontatitis: and the need for a transler to the Red Cross War 

Memorial Children's Hosp,tal for intensive care. Pneumonia was 

defined as tile iirequency ot respiration >40presence (i tachvpnea 
per minutel with retractions, crackles. or wheezes. Diarrhea was 

defined as tie passage oftour or more liquid stools a day. Measles 

croup was defined as croup presenting on or within a day of admis

sion. Croup that developed subsequentlv was categorized as post

measles. 

Statistical Analysis 
Epi-linlo programThe data were analyzed by computer with tile 

" 
lversion 3. USI). Stone Mountain. Ga.). Categorical data (e.g., 

the number of patients per grnupi were evaluated 1v the chi-square 
test. with Yates' correction for continuutv applied routtnelv," or by 

Fisher's exact test when the expected number its a cell was live or 

less."' Conlidence intervals for the relative risks were calculated 

according to tilemethod of (reenland arid Robins. ' Continuous 
data" (e.g.. vitamin level ,were compared bv the nonparametric 
Kruskal-Wallis test." " All P values reported are two-tailed, with 

values ofless than 0.05 considered statistically significant. 

RESULTS
 

Exclusion of Patients 

Of 224 patients under 13 years of age who were 
admitted to the hospital with measlc. during the 
study, 35 were excluded from the trial. In 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 

were no exclusions for xerophthalmiathe trial. There 
or withdrawals after entry. 

Base-Line Characteristics 
The placebo and treatment groups were generally 

c( 
comparable (Tables I and 2), except that the patients 

in the vitamin A group were admitted about 12 hours 
earlier 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 younger (median. 10 months: 

range, 2 months to 5 years . and most were boys (58 

percent). Blacks predomir. ted (72 percent). and the 
remainder were of mixed race. The live white patients 
admitted with measles were excluded: consent was re

fused in the cases of two. and three were more than 13 

years 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 years of age or 
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under in Cape Town (57 percent Table 2. Base-Line Blood and Serum Values, According

mixed race. 25 percent black. 18 to Treatment Group.
 
percent white.' Heights were not No of
 

measured for II patients. Height cIIARACTERiSTIC PATIENTS PLACEBO
PVIrOa
 

fhr1 age was behv the fifth percen- mean 2.slh. 30thand 75thpercentie)
tile in 52 children 129 percenti - aprevalence similar to phat in the l)- iemolobim (e/dli 177 10.73(10, 106. 11.51 10.78 (I0. 10.5. 117)cal reference population.-' \Weight lematocnit (1 177 
 32 4 (30. 32.5. 351 32.8 130. 32.35)Lcukocvtes X 10-,ter) 177 8.63 (6.3. 7.7. 10.21 8.99(6.2. 8.15. 10.25)for age I below Ihe fifth percentile ill LYmphocytCs Ix I0/tliterl 177 3.39 (2.3.1. 4.2) 3.42 (1.8. 2.9. 4.3)
50 percent ). and weigtht for height loialprotein (g/ItternT 155 58.54 (55. 57. 621 53.94 (51.54. 58,
(below the fifth percentile in 30 Albumin gAlteri' 34.5 132. 34. 371 32 4 (29. 33. 351 
percenti w: e considered Io rellect RIP mileo 156 29.6 (14. 18. 301 30.48 (14. 17. 37)

short-term weiglht losses from Vitamin A (retmoll iggdl) 156 
 12.1917.7. 10.7. 144) 10.95 (6.7. 9.5. 12.61 
measles'.A rather than preexisting Age <2 yr 131 12.84(11.4. 15.1.46.51 11.1 (6.7Q S. 12.41 

Age _2 vrt 25 8.38 (7.1. 8.1. 10.51 10.29 (6.4. ju.5, 13.6)acute protein-energy malnutrition. Hyporetimemia 143 0i8§ 75§

since that occurs in I percent or less Vitamin E (mgiliterl 156 7 Q4(5.5. " ,F.9 4) 1 84 147. 6.8. 8.8) 

'Reference torihe characteristicof the local reference popu la tion. values snon arcas 01, w,,' hernolotin. I1 51o155 v per dcfler hematocnt. 35 i 
A com bination of pneumonia anl 4S percent: leukocvtes. o to 17oxIl0 cells per liter:10al protein. h2 10 h1t per litr: alumin. .15 i 50 g per liter;retnol
diarrhea wvas h ee USul l nd ca io hmdinRu tiepr liter22 0o45 me perlter:vitamin A ias 

1
1iltoht ir perdccildier: vitamin alpha-ocophemit.di rr eat wa su indication protein. retnoll. E (a% 50 toNol reference %*aluc,,tre Fi cn lorlnmphtw.-'l¢occaguw, al coln~ideratile %iation witlhare RBP| clnoics 

fbr hospital adm ission (64 percent. re'l-hndminepmten Toonvenerams alhemoelobin per ec citer ter.multplmillimoics perm c rirn or i 0 con n.r m illhtram ,,uitai A ~rchictrto m icromoles Pe r tler. m l iply t l ) . )0349J1: and it) by0 620toor vitamnvrin E
Diarrhea ( 10 percen t). pflCO m(i- vr crit) mlcl'rmoi per liter. multiplybY23 22 
nia (13 percent). or measles croup il05 for thecomoanunt oterarn eruup 

percen tI a;ppearinnas isolated -inthe placein group. in reanolie) %4% niglcanislly i childrenlcr n -2 cars ld than in tho .-2 %ears old 

Sympto mlSprecilpitated the "other numtv case%(it hvx)rcneim meinol concenratlion -ie rmoiper lterndicales the r Il a i ,sc mrn u 120 Air per deilierl 

admissions. 
No blood samples were obtained ii-orm 13 paents. in tile placebo group as in the vitamin A group

and oinly partial results were available for another 19 (P<0.001), and 66 percent of the children with chron
(Table 2). Serum levels were low for total protein ic pneumonia (>10 davs) were in the placebo group
(mean I±SEJ. 56.2±0.7 g per liter). albumin (mean. (P = 0.008). Similarly. diarrhea continued for a third
33.4"0.46 g per iiter. retinol-binding protein (mean. longer in the placebo group (P<0.001 . and 72 percent
30.1±2.02 mg per ilterl, and vitamin A as retinol of the children with chronic diarrhea were in that 
(mean. 0.405±0.021 Anmol per liter I11.6±0.6 Aig group 11)= 0.023). Postmeasles croup was more com
per deciliterl ).Low levels of total protein principal- mon in the placebo group (P = 0.033). as was herpes
lv reflect depressed serum albumin concentrations stomatitis (1)= 0.08). Finally. the hospital stay of 
(r-= 72.6 percent. P<0.001). Serum retinol levels the survivors was shorter bv a third in the vitamin 
were below the lower limit of tile normal range (0.7 A-treated group P = 0.004).
j.mol per liter 120 jig per dciliterjl in 92 percent of Overall. 77 children had adverse outcomes (Table
the children (143 of' 1,SI. and 46 percent (72) had 3 . of' whom 52 were in the placebo vroup I P = 0.004).

levels below 0).35 .mol per liter l10 jig pci deciliter,. As compared with the children in the placebo group.

placing them at risk for xerophthalmia. '' althoutgh no the children treated with vitamin A were at lower rela
cases of this were observed. Vitamin E levit,; were inl tive risk for death (relative risk. 0.21: 95 percent confi
the normal range. dence interval. 0.05 to 0.94). prolonged pneumonia
Outcome ->10 days (relative rirk. 0.44: 95 percent confidence 

interval. 0.24 to 0.80). prolonged diarrhea > 10 days
The children who received vitamin A had markedly (relative risk. 0.40: 95 percent confidence interval. 

diminished mortality and morbidity (Table 31. with 0.19 to 0.86), postmeasles croup (relative risk. 0.51: 95 
no clinically apparent adverse elects. Of the 12 chil- percent confidence interval. 0.28 to 0.92). airwav in
dren who died (6.3 percent). 10 were in tie placebo tervention (relative risk. 0.35: 95 percent confidence 
group WP = 0.046). l'he children who died were 5 to interval. 0.10 to 1.26). herp-s stomatitis (relative risk,
29 months of age. and seven were bovs. Death oc- 0.23:95 percent confidence interval. 0.05 to 1.06). and 
curred 3 to 32 days alter admission (median. 10.5). tile need for intensive care trelative risk. 0.38: 95 per-
Pneumonia; "caused 10 deaths, and the iwo remain- cent confidence interval. 0.13 to 1.16). The overall risk 
ing children died after 15 and 32 days. respectively. off for an adverse outcome in children treated with vita
fulminant sepsis followin" chronic diarrhea and mca- min A was half that in tile control group (relative risk,
sles-induced kwashiorkor. Croup was present as an 0.51: 95 percent confidence interval. 0.35 to 0.74). Of
incidental finding in 5 of tile 10 children who died of tile 77 children who had adverse outcomes. only 2 
pneumonia. were _-2 years of age (P = 0.002). and the risk in a 

Cases of pneumonia lasted almost twice as long child _>2 years old was substantially lower than in 

http:30.1�2.02
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Table 3. Mortality and Morbidity in 189 Children with Measles, According treatment may reasonably be as-

CHAAACTERISTIC 

Death 
Age at death (mo)

<()I 
6-12
13-2311324 


PneumonIa (days) 
Duration 
10 


Diarrhea (days) 
Duration 
;10 


Postmeasies croup 
With airway intervention 

Herpecs atomatitls 

Intensive care 
Adverse outcomel 
Hospital stay (days1§ 

1lnthecolumnsrpresenline 

to Treatment Group.* cribed to correction of' the tissue 

A. We do notRELATIVE deficit of vitamin 
(N - 971 (N - 92) (95%Clt P VALUE know, however, whether the.dehcit 
PI.ACE11O VITAmiNA RISK 

10 2 0.21 (0.05-0.941 0.046 was rectified by increases il the 
serum retinol concentration or by 

0 some other mechanism, since se
7 1 rum retinol levels were not meas
1 0 ured after therapy. 

Hyporetinemia appears almost 
12.37 (5. 8. 17j 6.53 (3.5. 8.5) <0.001 invariable in children with severe 
29 12 0.44 (0.24-0.801 0.008 measles, " "' as in this studs', and 

8.45 (5.7, 101 5.61 (3.5. 7) <0.001 the reduction in the serum retinol 
21 8 0.40 (0.19-0.86) 0.023 level is associated with increasing
27 II 0.51 (0.28-0.92) 0.033 IN,severe disease.'' Since manv of 

91 3 0.35 (0.10-1.26) 0.16 tiese data come from populations
99 2 0.23 (0.05-1.06) 0.08 teedt oefo ouainHerps sorntiti 0.3 (005-.06 OM in which nutritional vitamin A diefi
11 4 0.38 (0.13-1.16) 0.13 
52 25 0.51 (0.35-0.741 <0.001 ciency is a known problem.... ithas 

15.24 (8. II. 19) 10.52 (7. 9, 13) 0.004 been inferred that hyporetinemia 
in measles represents the exhaus

thetrealmen, ermups. tn VAlUesin italics are means. followed in parentheses by 25th of hepatic ' ' 
tion oispenenllleS. mediirts. and 75thpercenlilesAll othervaluesarenumberso paient, 

tRelative iskdenotesthe ratioof theincidence0lanevent in thevitamin A groupgotheincidence0ltheeventin the a possible alternative mechanism. 
placebo, roup.Cl dendesconrldenceinterval however. Hyporetinemia mav OC

1Defhned as dealth, pneumonia 0 11. das Induration. diathea w Illdays in duralion. pos-measles croup. or tnsler lio 
cam
ntensive 


rRelers iochildren 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 .tmol per liter (20 Ag per 
deciliter) died, but tile smallness of this group (n 
14) leaves the significance of the finding in doubt. 

DIscussioN 
The results of our randomized, controlled 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 disea' . Vitamin A reduced the death rate 
by more than half and the duration 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 isteworthy, since mortalit\ 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 may 

be understood in terms of the very 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 virtually no periph-
eral-tissue stores of vitamin A except in the retina."', 
Serum retinol levels below 0.7 /mol per liter (20 jug 
per deciliter) appear to be inadequate for the body's 
biologic needs."' Oral vitamin A is absorbed well even 
in patients with diarrhea,3 so the observed effects of 

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 Ibund in fever, pneu
monia, rheumatoid arthritis, hepatitis, acute tonsil
litis, and rheumatic fever"1 ; in protein-energy mal
nutrition"; and now also in measles." Inadequate 
mobilization o hepatic stores may therefore underlie 

the hyporetinemia ill children with severe measles 
from Kinshasa. Zaire,'" and Cape Town. where nutri
tional vitamin A deficiencv is uncommon. A study 
25 years ago showed vitamin A deficiency to be rare 
in Cape Town. even in children with severe protein
energy 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 commujnity. found 
only three instances of clinical vitamin A deficiency 
among 161.381 children admitted over a 13-year peri
od, with no cases since 1985. 

In view of tliv evidence that hyporetinemia may 
occur in the pretence of adequate hepat'c stores of 

"
 vitamin A 'and in populations not kno%,, (o be defi
cient in vitamin A.1 ' it wnuld seem prudent to proceed 
on the assumption that previous nutritional adequacy 
may not ensure against the development o"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 

IU), 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 eflicacv in 
measles has yet to be established. 

It may 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 years of 12. Scnmshaw NS. Taylor CE. Gordon JE. Interactions ofnutrition and infecage are at highest risk of an adverse outcome and lion. WHO monograph senes no. 57. Geneva: World Health Ognization,derive the most benefit from vitamin A. When re- 19%8.13. Lassen HCA. Vitamin A deficiency and resistance agaist a specific infecsouce uchchldrnar 	 sarc, houd e tivn pi-lion:sources are scarce, such children should be viven pri- preliminary report. JHv (L~nd) 1930; 30:30( 0-.-7 
two years of age were at risk of xerophtihalmia because
of serum rc~inol levels below 0.35 /mol per liter 
(10 Ag per deciliter)."' and hence thev should havevitamin 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; toMr. R. Saved. statistician to the Department of Communitv Health
of the University of Cape Town toradvice on study design andrandomization procedures; to Ms. G. Joubert of the South AfricanMedical Research Council. for assistance with data collection and
preliminary analyses: to Glaxo (South Africa), for the donation oforomputrv antotenursingstaf(ofuthe Aityia),ur computer: top 	 for Infectious 

r 
Diseases torinvaluable assitance and to the hospital's medical su-
perintendent. Dr. P.J.W. Roux. for providing" facilities: to Mr. A.F.Rodriques for searching the data base of patients of the Red Cross 
War Memorial Children's Hospital: to the medical superintendent.Dr.R.O. Simpson. fergiving access to ihe data base: to the McCaul 
Bell 	 Bequest of the Institute of Child Health. Universitv ofCape Town. fora erant to Professor H. de V. Heese that provided
tunding for the assays of vitamins and retinol-binding protein; and 
to Ms. Frances Pocock bar performing these assays n the Institutelaboratoiy, 
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Researchfrom the South
 

Vitamin A supplements and mortality related to measles:
 
a randomised clinical trial 

ANDREW J G BARCLAY, ALLEN FOSTER, 

Abstract 

One hundred and eighty children admitted with measles were 
randomly allocated to receive routine treatment alone or with 
additionallargedosesofvitaminA(200000IUoralyimmediately 
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 910% of the children 
serum vitamin A concentrations were less than 0.56 timobl. Of 
the 88 subjects given vitamin A supplements, six (7%) died: ofthe 
92 controls, 12 (13%) died (p=0.13). This difference in mortality 
was most obvious for children aged under 2 years tone 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 
maranic than in better nourished children, regardless of study 
allocation (p< 0 .01). 

Introduction 

Recent reports from Indonesia have shown that children with 
clinically mild vitamin A deficiency have a fourfold increase in 
mortality from all causes- and a threefold increase in the incidence 
of respiratory and diarrhocal diseases. Vitamin A supplements 

over 30%.' Afterreduced preschool age childhood mortality by 
reviewig some 50 reports of the effect of vitamin A deficiency on 

bacterial, viral, protozoal. and helmnthic infecuc-s in man and 
animals Scrimshaw et al concluded that -no nutntional deficiencv is 
more consistently synergistic with infectious disease than that of 
vitamin A."' At the time that they wrote this they were unable to 
find data concerning the interaction between vitamin A and 
measles. 

Vitamin A is essential for the maintenance of normal epithelial 
tissues throughout the body. Ili the absence of vitarmn A mucosal 

epitheliur undergoes squamous metaplasia, with a concorrtanit 
decrease in cell turnover.'' Measles is a viral disease that infects 
and damages epithelial tissues throughout the body." " 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-infected 
malnourished children.' Measles probably increases uulisation of 
vitamin A. and children with trarzinal liver stores of the vitamin 
may thus develop acute vitamin A deficiency, resulting in e e 
damage and possiblv increased mortafity from respiratory and 
diarrhocal causes. Indeed, measles is an important risk factor in the 
development of severe vitamin A deficiencv and xeroplthalsa in 
Asia." " It is also a parucularlv virulent disease among African 
children, accounting for most cases of childhood blindness and for 
considerable mortality." " "" Recent data suggest that vitamin 
A deficiency may be prevalent in areas of Africa, including 
Tanzamna." * 

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

Patients and methods 

Mvuini Hospital isa rural general hospital in central Tanzania related so 
the church. Paediatnc patients are drawn almost entirely from the loal 
population. which comprses subsistence farmers living in a fahily aid 
environment. The staple diet ismillet eaten with agreen vegetable relish. 

Thereisonlvone narvest av ear. in April toMav, and thatis dependeto 
good rains. The rains in 1982 were very bad. leving conditions o neat 
faine for many, but te rain! and harvest in 1983 were good. Malnutnitm 
sa great problem in cnddren. Atout a quarter of all children aarutted axe 

severely malnourished.and only 30% have a weight for age aoove 80% ofte 
sLandard. .' Anaemia isalso common. The general paediatric backi.roUid is 
more fully described elsewhere (A J G Barclay. unpublished). 

We attempted to include in insstudv every child with measles presenting
 
to the hospital from Septemoer 19S2 to Novemoer 1983. a period thu
 
included an entire measles season. Measles was diagnosed on clinic
 
grounds that included ahistorv oi prodrmmai disease and the presence of I 

rash. Onaomussion all children were given afull clinical exaxmmnuols 
,v the paediatncian. Shortly alter admission they were seen by amembeto 

the eve department. Thev were all weighed and measured by the nurses aisd 

typical 


had their haemoflooin concentration measured and a blood slide ezainiid
 
by staff in the hospital laboratorv.
 

A venous blood sample was taken on admission for estmation of vitlfil
 
A state. Halfof the subiects were then randomly allocated to receive vitamin
 

he

A (200000 IU in oil orally immediately and again the next day); the ott
 
children were given standard treatment. Randomation was accomplisbde
 
by sequential assignment of single digits from arandom numbers table, odd
 
digits dictating one group and even the other. Which children receivd. 

vitamin A was known to toe paediatrician but not recorded in the general 
notes: study allocauon was therefore not known by any otner staff dealhi 
with care of the children. Other main userapeuuc sources of vitamin A - fr.
 
example. muluvitamins-are not routielv given and therefore were not,
 

received by any children in the trial. The two groups were treated identceliY
 
in the ward, fed the same diet. and given antibiotics or further investigated
 
as indicated by their clinical condition. -.

Deaths caused bv measles were taken to be deaths occurrmng within o04 

month of onset of the rash. Most pauents were still in the ward when tbeY. 
died; three returned oftheirown accord and were readmitted with dysentery 
or diarrhoea and died quicklv and two ran away moribund and died at home. 

I 
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to clot and were then spun down. 
IV scruM was separated and stored in a deep freeze withun four hours o 

was later stipped to Baltimore. where 

lr.Lone blood samples were allowed 

the sample. The serum 
111" ration of vitamin A (as reunol) was measured by high performance 

chromatography.-" Because of losses in transport biochemical 

available for only 38 recipients of vitamin A and
j4,6unauons are 

A air study was designed to assess the beneficial impact of vitamin A 
,lints. and there was no biological. clinical, or epidemiological reason,applwnts.Croup 

Ssuspect any deleterious effecm from added vitamin A. results were 
pggsad with a single tail normal deviate tz) and Fisher's exact test. 

jewuts 

TwO hundred and twelve patients with measles were admitted during the 
,iJ Thirty two were excluded from the trial, all but six before randomsa-

tis because of corneal ulcers iseven patients, who were automatcally given 
,.in A and are reported on separately-); death within 24 hours of 

24 hours tone); rec ivig vitamin A,duiso (five); running away withbi. 
bnjw admission Itnet; and admission while the study coordinator was 

t (10). Of the 180 children in th- trial, II did not have their height 
monded and 15 did not have their haemoglobin concentration measured. 
.Tbe distribution of baseline characteristics of recipient and control 

dadtenwssumila, including agetmea recipient 29 "5rmean control3 0 7 

mhs), weight forage (72%v 75%of standard), weight for height (83% v 
16% ofstandard), hsemogobin concentrauon (85 v 89 gl), interval between 
rst of rash and aOrussion (3-5 v 3'4 davsi, and serum vitamin A 

Uration "0"30v 0"32 umoLl). Only 91/6of pauents had serum vttami 
Aroncentrations greater man 053 umol. 
-Of the 88 children given vitamn A, six (7%1 died (table I). Of the 92 

ownotLs 12 (13%) died. Despite the large cinical difference small numbers 
lizitits significancetp=0 13). The difference was most obvious for children 
MW under 2years p<0'05). 

i-Moraluyof chdrwadm tmh memu.a.t o,,, 

mNoiflwhodiedNoolct u~urna- .' ),metaplasia 

AP Gvn Given 
) ns,- A C.inin nn-,A Camors 

1(22)<9 14 9 
.11 12 10 2(20) 

U-320 23 1 (53 3103) 
1.Io 16 3(2' 2(03) 
I1 13 I (93 1 (3) 

6.19 6 1(13) 
be 15 is203) 

Tt 92 6 (7! 12(11) 

Twenty five children (14%) were marasmic. and 104 (58%) were 
admwieight as assessed by weight for age (table It). The mortaiy of 

Io children was several tames higher than that of better nourished 
cildnm, regardlessofwhether theyhad received vitamnAornot(p<0'0l, 
rta,12ldtest). In every nutritional category monalitywasilowerfor vitamin 
A u riypeenst wereComplicatioas, usually already present at the time of admi-Wsoa, 

in the two groups, but mortity from such complicauons0112HY common 
112 higher in the control group (table 1lI). Pneumonia was the commonest 
COplicuion, affecting 85 children. Croup complicated measles in 13 of the 

1tl4-WeiCkiforag and, nortz.,v 

Noo"--ldreniniv Noflwbodwd 

wagw
I ate' 

Gven 
viisi A Conuols 

Given 
viamiA Controls Toul 

.W24 2 (4) 3(11) 4 (9) 

<&0t 
47 
17 

57 
3 

I (2) 
4(241 

6111) 
3(35 

7 (7) 
7(21 

Totl U 92 6 (7) 12(131 1(1 01 

"Pomamoadmelm Natmtdiai Center for Health staistics zoadard 

TAE ii--CoMpganma lasaasaca morlarv 
of ocidren C'in 

No%1onowioh 
No1% 03children nodied 

Comptianon 
Given 

viumm A Contris 
Ggen 

vitan cmnifols 

P9ne 
Out -ijor 

38(43)
19(221 

47(51
20(22 

. , 
1 (5, 

15 
3"(15 

tu sU.0bronctuts 
Dverev 
Hamorfetip raili 
Onwdc s 

a (91
2 (21 

2( (32) 
9(10) 

13(14.
6 , 
34,3 
5 5 

1(501 
I .4, 
I11) 

4 31 
3 50 
431Z 
I .20 

control group, of whom four (31%) died. in contrast. of eight children with 
croup given vitamin A. none died. Very few children tad dysentery; o those 
who did. half died. 

Discussion 

Children randomised to receive vitamin A did not differ from the 
control group in baseline age, nutitional state, duration of illness, 
prevalence of complications, or haemoglobin or serum vitanin A 
concentrauons. Mortality was twice as tugh in the control group as 
in the treated group, almost all of the difference being accountentor 
by children aged under 2 years (p<0'05). 

was a remarkableAlthough the numbers were small, there 

cons:tency in the beneficial impact of vitamin A suppiements on 
strata. This was especiallycomplicating illness and numtional 


obvious among children with croup or larvngotracheobronchius.
 
No child who received vitamin A died of laryngotracheobronchius,
 
whereas four in the control group died. Laryngotrachobronchius is
 

a particularly difficult condition to treat with limited resources.
 
Becauserepair of epithelial surfaces in children with early vitamninA
 

deficiency may be poor, with a tendency to develop into squamous 
of the respiratory tract," they may suffer increased 

susceptibility to Lyngotracheobronchiis or its consequences. 
Malnutrition is common in and around Mvum, and the nutri

tional state of this study group is not atypical of general paediarric 
admissions. Children with low weight for age (and weight for 

height, not shown) had the highest mortality in both study groups. 
Recent community studies have shown a varying relauon between 
premorbid general numuonal state and death from measles. but 
most dealt with milder disease. Schnmshaw et al noted a 
deaa= in mortality from measles in children fed a vegetable 

extract rich in protein that may have contained considerable 
amounts of vitamin A.": In our study vitamin A recipients suffered 

lower mortality in every nutritional stratum. 
The vitamin A concentrations among the children in our study 

were all very low, much lower than that reported by workers in 
Nigeria." This is explained pardy by the different analytical 
methods, populations, and diet. Tielsch and Sommer found that 
children with vitamin A concentrations of less than 0"53 umol 1. a 

category that would include over 90% of our study group, were atveyhgrikodvepigcnalues. 
very high risk of developing cory,eal ulcers." 

Vitamin A deficiency may be a large factor in determining the 

outcome of measles in Africa, Iust as it seems to affect morbidity and 

mortality in Asia." When a child with marginal vitarmn A stores 

gets measles available vitamin A is quickly depleted, presumably 
reducing the ability to resist secondary infections or their conse
quences, or both."" ' This would exacerbate the alreadv reduced 

to be associated with measles infec
immunocompetence thought 
tion." 

Further trials in different parts of Africa are urgently needed to 
define the role of vitamin A deficiency in measles morbidit, and 

mortality and the importance of vitamn A supplements in their 
control. 

We thank Ms Agatha Rider for analysing the serum vitamin A concentra
tions. This study was panty supported by cooperative ageement No 0267 
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between the otfice of nutrition. United States Agency for International 
Development. ana the Internationai Center for Epidermologic and Preven-
tive Ophthalmology. 
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Guidepourles programmesde soinsde sant primaires 

PRISE EN CHARGE DE LA ROUGEOLE ET LA
 
VITAMINE A
 
Introduion 

O npeut ais ment pvenir la rougeole grAce A 
la vaccination. En d~pit de cela, en 1989, 45 

millions d'enfants ont souffert de cette maladie dans 
les pays en d6veloppement: 1.4 millions d'entre eux 
en sont morts. La mortaliti attribuable Akla rougeole 
est principalement le rdsultat de complications tiles 
que la pneumonie, la diarrhde ou le croup. 1 est 
d'autres complications de la rougeole. telles que la 
cecitd, l'antrite, l'encdphalite et les perturbations de 
la croissance qui provoquent des incapacit.s Avie. En 
Afrique seulement, ou la prevalence de Iac6citd chez 
les enfants d'5ge pr6scolaire est estimde A1/1000, on 
estime que la rougeole est la cause de la moiti6 des 
cas de cdcitd chez l'enfant. L'incidence de la 
mortalit6 et de la morbiditd (attribuables Ad'autres 
maladies de l'enfance) dans les mois qui suivent 
l'apparition de la rougeole peut 8tre dix fois 
superieure chez les sujets qui ont surv~cu Akla 
rougeole. Cette incidence plus durable, ne commence 
.i 8tre per~ue que maintenant, ce qui signifie que les 
repercussions nWfastes de la maladie sont plus graves 
qu'on ne le pensait, 

Pour l'heure, iln'y a pas de cure ou de traitement 
sp6cifique contre la rougeole elle-meme. Par 
consdquent les lignes directrices dtablies pour lutter 
contre cette maladie visent essentiellement la
prevention et le traitement de ses complications : 
antibiotiques pour les infections secondaires, 
antipyrdtiques contre la fi~vre, rhydratation orale 
contre la diarrh~e et soins ophtalmologiques contre 
les complications oculaires. Des 6tudes r(cemment 
rdalisdes en Afrique montrent que la thdrapeutique Ak 
base de vitamine A r~luit les risques de mortalitO et 
les complications des cas de rougeole aigua de 
moiti. Bien que a vitamine A 'ait pas d'effet direct 
sur le virus de la rougeole, elle prdvient ou ruit a 
gravit6des complications, thoriquement grace son 
r6le de protection du systbme immunitaire et du tissu 
pithdial. La rougeoie r~duit le niveau de vitamine 

A sdrique, causant ainsi un tat de carence qui n'est 
pas forcdment visible 1l'issue d'un examen clinique. 
On pense que le fonctionnement du revdtement 

dpithdlialde l'oeil et des voies respiratoires et gastro
intestinales est peurbt lorsque las niveaux de 
vitamine A sdrique tombent et se maintiennent en 
dessous de certains niveaux critiques. En effet, le 
virus de la rougeole et d'autres agents pathog~nes 
envahissent alors ces tissus en causant des 16sions 
oculaires, la diarrhe, ia pneumonie. le croup et 
l'antrite. 

La vitamine Apeut se rdvdler fort efficace dans la 
r6duction de la mortalitd et des complications attribu
ables Akla rougeole, lorsqu'elle est administr6e orale
ment sous forme de liquide concentr6 en capsule ou 
en flacon. Aucun savoir-faire technique, aucun 
quipementparticuliern'estn6cessaire. Etantdonn6 

que les impratifs techniques et oplrationnels du 
traitement de la rougeole Abase de vitamine A sont 
peu nombreux, ce traitement peut facilement 8tre 
ajout6 aux techniques de lutte d6jA en place. Chaque 
programme devra adapter la composante vitamine A 
pour qu'elle puisse s'inscrire dans les politiques et 
pratiques en vigueur. De mani~re plus pr6cise, les 
mesures suivantes devraient dtre prises: 

U 	 Publication de lignes directrices nouvelles ou 
r6visges sur le traitement des cas de rougeole. 

U 	 Formation du personnel sanitaire (agents de 
santd, superviseurs, formateurs, responsables) 
sur les raisons d'etre ct les modalit6s du traite
ment de la rougeole par le biais d'une breve 
formation sur le tas. 

* 	 Acquisition et distribution de stocks, notam
ment de vitamine A. 

*] Complements d'information aux rapports et 
formulaires existants pour assurer un suivi 
efficace du traitement des cas de rougeole. 

11canvient de souligner que l'administration de 
vitarine A pour les cas de rougeole ne devrait pas
faire oublier "importance de a vaccination univer



seile, de l'amd1ioration de la situation nutritionnelle 
ou des traitements apprpri6s des complications de 
la rougeole. En fait. la principale intervention de lutte 
efficace et durable contre la rougeole est la vaccina-
tion universelle. En prservant un bon dtat nutrition-
nel chez les enfants de 6 Ai24 mois. on peut assurer 
une reduction des cas de mortalitd attribuables Ala 
rougeole et d d'autres maladies courantes de 
l'enfance. L'expdrience clinique rdv~le cependant 
que l'on peut enregistrer une rduction spectaculaire 
de la mortalit6 li6e Ala rougeole si tous les enfants 
qui souffrent de cette maladie reqoivent des 
compldments vitaminiques A administrus par voie 
orale. Les coots en sont minimes. 

Le prdsent dossier conrient certains instruments 
qui faciliteront 'adoption. dans le cadre de program
mes existants, de nouvelles connaissances sur les 
interventions nutritionnelles - en particulier les 
compiments vitaminiConseillers techniques :Con
seillers techniques :ques A - contre la rougeole. L'on 
a prsuppos6 que les utilisateurs de ce dossier sont 
familiarisds avec les lignes directrices de vaccination 
contre la rougeole et les techniques de traitement de 
la mladie et de ses complications. C'est pourquoi il 
porte essentiellement sur des informations nouvelles 
relatives aux interventions contre la rougeole, et en 
particulier Al'utilisationdelavitamineAeninsistant 
particulibrement sur l'alimentation. 

Le prdsent dossier contlent les 616ments suivants: 

* 	 Prise en charge de ia rougeole 
Utile pour les agents de santd Atous les niveaux. I1rdsume tousles aspects des interventions contre 
les cas de rougeole. depuis le diagnostic jusqu'au traitement. 

" 	 Prise en charge de la rougeole et la vitamine A: k~gendes de diapositives 
Contient certaines infonnations pratiques dont ont besoin les agents de sant6 et leurs supdrieurs 
hi6rarchiques. On y explique comment mettle en oeuvre les nouvelles lignes directrices relatives 
aux compldments vitaminiques A dans le cadre d'un programme complet de lutte contre la 
rougeole. 

" 	 Approvisionnement en vitamine A : lignes directrices 
Utile pour les employds charg6s de la commande des fournitures et de la gestion des stocks. 

" 	 Les fondements scientifiques de I'utilisation de la vitamine A : bibliographie 
Contient des informations techniques pour les m&lecins. les chercheurs et les responsables dotds 
d'une formation technique. 

Conseillers techniques: 
Jesds Bulux, CESSIAM, Guatemala 
David Calder. Bureau de ddveloppement rdgionaL. AID, 

Suva 
Moses Chirambo. Reprisentant Afrique de Sight Savers, 

Lilongwe 
Nicholas Cohen. OMS/PEV, Gen~ve 
Felicity Cutts. London School of Hygiene., Londres 
Joseph Diallo, Reprisentant 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-comit6 sur les micronutriments de I'INCAP, 

Guatemala 

M.Klein, Children's Hospital, Le Cap 
Robert Northzmp, Brown University, Providence 
James Olson, Universit6 de l'Etat de l'Iowa, Ames 
Vincent Orinda, UNICEF/Namibie, Windhoek 
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, Facult de m&Iecine de l'Universitt de 

Papouasie-Nouvelle-Guin6e, Boroko 
Robert Weierbach, REACH. Washington 
Keith West, Dana Center for Preventive Ophtalmology, 

Baltimore 



2 PRISE EN CHARGE DE LA ROUGEOLE 

1. Diagnostic de fa rougeole 

11 n'y a pas de test rapide de laboratoire pour le diagnostic de la rougeole. On peut poser la definition 
suivante pour les cas cliniques simples de rougeole : 

Fiivre pendant plus de trois jours avec une 6ruption maculo-papulaire 
caract6ristique et au moins l'un des sympt6mes suivants : toux, nez qui coule, rougis
sement des yeux. 

Pour dtablir un diagnostic des complications de rougeole , il faut suivre deux dtapes : dtablir un 
historique aprts l'apparition des premiers signes et pmoc&ier Aun examen clinique conform~ment A 
cc qui suit: 

Historique 
- Questions Aposer: 

I. 	 Allaitement, et si lenfant mange des aliments de sevrage. 

2. 	 Est-ce que l'enfant peut boire? 

3. 	 Toux, respiration rapide et difficile :symptOmes de pneumonie. 

4. 	 Diarrhde : c'est-A-dire au moins trois selles sans consistance parjour. 

5. 	 Sdcrdtions des yeux ou des oreilles :symptOmes de conjonctivite ou d'antrite. 

6. 	 Changements dans l'dtat de conscience: peut dtre attribuable Ala ddshydratation ou A 
'encdphalite ou peut tout simplement 8tre un sympt6me d'un enfant gravement malade. 

Examen clinique 
-A 	 verifier en particulier: 

1. 	Tempdrature. 

2. 	 Poids :si possible. inscrire le poids sur un tableau de croissance. Si le poids a W 
prtalablement relevd, une perte ponddrale peut etre un signe de ddshydratation et de 
malnutrition. 

3. 	 Signes de d6shydratation : membranes muqueuses sOches, perte d'dlasticitd de la peau, 
instabilitd psychomornice. 

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

5. 	Lsion de la comde: la partie centrale de l'oeil est normalement claire et noire mais eUe 
peut devenir opaque ou dtre endommagde. 

6. 	 Sdcrdtion auriculaires :elle ne peut 6tre visible qu'A l'issue d'un examen. 

7. 	 La bouche - pour des ulcres. 



3 PRISE EN CHARGE DE LA ROUGEOLE 

2. Conseils aux rr res 

L'enfant sera faible et sujet Ainfections pendant un certain temps. Dans les cas de rougeole sans 

complication. la fivre tombe en l'espace d'une semaine et les eruptions disparaissent au bout de 10 
Ai14 jours. Cela dit. la vuln6rabilit aux maladies et Ala mort peut persister pendant un an apr~s la 
rougeole. On devrait encourager les mares AchercLer un traitement ds que possible. 

[ 	 Continuer Aallaiter ou donner Al'enfant autant d'aliments de sevrage et de liquides le plus 
souvent possible. Pendant la pdriode de rdcupdration qui suit la rougeole il importe de lui 
donner des aliments fortement dnergdtiques faciles Aassimiler, des fruits et ldgumes 
"jaunes"ainsi que des 1dgumes verts. 

" 	 Surveiller ia fivre afin de rdduire les risques de convulsion en prdservant une temprature
 
aussi normale que possible.
 

* 	 Faire suivre un traitement AI'enfant si: 

1. 	Son dtat gdndral empire. 

2. 	 Sa respiration s'accdl~re ou devient difficile. 

3. 	 La diarrihe persiste ou des signes de ddshydratation apparaissent. 

4. 	 L'enant ne peut pas boire. 

5. 	 Ucommence Aavoir mal aux yeux, ces demiers deviennent ndbuleux ou sa vision 
commence As'altrer. 

3. Dosage de [a vitamine A 

La vitamine A permet de sauver la vie durant les dtapes aiguds de la rougeole. Ee rdduit en outre 
la gravitd de nombreuses complications Along terme. I1convient d'administrer de la vitamine A A 
tous les enfants ayant la rougeole : 

" 	 Dans les rdgions oa la mortalitd attribuable Ala rougeole est rdputde etre dlevde.1 

Dars les rgions qui sont rdputdes souffrirde carences vitamniques A.I* 

(NOTE ED.: Toutes les communauLs rurales et urbaines i faibles revenus des pays en ddveloppement ont beaucoup 
plus de rsquesde tomber dans ces catdgories. Les 6tudes prrnetantdedotenminer la mortalit6 causde par la rougeole 
et la prdvalence des carences vitaminiques A sont coflteuses et techniquement complexes. Les responsables de 
programmes de sante primaire doivent eux-mrmes ddcider s'il est opportun d'investir dars la rdalisation de ces 
&udes lorsqu'il n'y a pas de onndes rdcentes disponibles, ou s'iI convient plut6t d'administrer deux doses de 
vitamine A en supposant que ia situation prisent& plus haut risque fort de pr6valoir dans les communaut6s en 
question.)
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0 	 Dan n'importe quel cas de rougeole aigue ou compliqude. Les complments de vitamine A 
devraient tre administrds aux enfants souffrant de rougeole aigud m~me dans les pays 
industrialisds tels que les Etats-Unis ou les pays d'Europe. 

Les compldments de vitamine A sont disponibles en capsules (50 000, 100 000 ou 200 000 IU) ou 
sous forme de liquide dans un flacon. I1convient de lire les instructions figurant sur les dtiquettes 
avant d'administrer. Dans le cas des enfants de moins de deux ans, il est n6cessaire d'ouvrir les 
capsules. Les capsules prtsentent cet avantage en ce sens qu'elles peuvent dtre distribudes aux mres 
pour qu'eles puissent ensuite les administrer Ala maison. 

* 	 Administrerdirectement Al'enfant la premiere dose de vitamine A. 

VITAMINE A EN CAS DE ROUGEOLE 

D~s le diagnostic Lendemain 

Enfants de moins 
de 12 mois 100,000 IU 100,000 1 

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

0 Veiller Ace que la mere comprenne bien les instructions si elle est cens6e donner la 
deuxieme dose Ala maison. S'assurer qu'eUe comprend bien qu'il est n6cessaire que 
'enfant regoive une seconde dose le lendemain. 

4. S'informer sur la vaccination 
Poser des questions sur la situation de l'enfant, et des autres enfants au foyer, en matire de 

vaccination. Chaque contact est une occasion de mettre Ajour le camet de vacciration de l'enfant et 
de lui administrer des rappels. 
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5. Diagnostic des complications 

Un enfant souffrant de rougeole aigud ou de complications aura besoin d'un traitement particulier.
 
Dans certains cas. l'enfant devra re orientd en cons&luence. On consid~re que l'enfant souffre de
 
rougeole aigud ou de complications s'il prdsente Fun des sympt~mes dnumdrds dans l'encadrd
 
ci-dessous.
 

SYMPTOMES DIAGNOSTIC 

Perte de poids rcente et considdrable Ddshydratation et/ou malnutrition 

Toux avec respiration rapide ou Pneumonie
 
Tirage
 

Au moins trois selles sans
 
consistance par jour Diarrhde
 

Parue centrale de l'oeil opaque Lsion oculaire avec risque de c&citd 

Scrdtion auriculaire Antrite 

Convulsions. coma Encdphalite 

6.Traftement des complications 
Nombreuses sont les complications qui accompagnent les cas de rougeole aigue. Les lignes 

direcuices ci-dessous ne prdtendent faire face qu'A celles qui sont les plus courantes. On citera 
notamment la malnutrition. la pneumonie, la diarrhde, les 1dsions oculaires et 1'antrite. Les complica
tions peuvent dtre compl~tement traitdes. Si elles sont ddtectdes suffisaminent tOt, presque tous les 
crfants peuvent arriver Aune pleine rdcup~ation. 

6.1 Fibvre 

1. Le paracdtamol est le moyen le plus efficace de combattre la fivre. En dormer AI'enfant 
lorsqu'il a trs chaud ou que sa tempdrature (prise A1'aisselle) est de 39$. Le pacdtamol a 
moins d'effits secondaires que l'aspirine. 

2. Lorsque l'enfant a des convulsions attribuables Alalfivre, on peut faire baisser sa 
tempdrature avec des compresses d'eau froide. On peut en outre lui administrer du 
paracdtamol toutes les 4 A6 heures. 

NOTE : la fivre AeUe seule ne justifie pas un traitement aux antibiotiques. 
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6.2 Malnutidon 

Les enfant ayant la rougeole commencent Asouffrir de malnutrition pour les raisons suivantes: 

M 	Bs perdent l'appdtit Acause de la fi vre et de l'dtat de malaise g~ndral. 

n 
Ispeuvent avoir du mal Amanger Acause de douleurs Ala bouche. 

* 	 L'assimilation des aliments est rdduite Acause de la diarrh6e. 

* 	 La demande en nutriments. quels qu'ils soient, s'accentue durant les phases aigud et de 
r6cup6ration. 

* 11est une erreur fort r6pandue qui consiste Ane plus donner Amanger(au moins) aux en
fants qui ont la rougeole. 

Les enfants qui souffrent de complications suite Aune rougeole doivent non seulement prendre
sutfisamment de liquides mais 6galement avoir une ration alimentaire de qualitO. Les mesures A 
prendre face Ala malnutrition ddpendent du degrd de cette demi~re et de l',ge de l'enfant. Les lignes
directrices suivantes sont recommanddes pour les enfants souffrant d'une malnutrition aigud: 

1. 	 Encourager les mares Acontinuer d'allaiter. 

2. 	 Alimenter l'enfant Aintervalles riguliers, au moins toutes les deux heures si possible. 

3. 	 Dans le cas des nourrissons et des enfants souffrant d'une malnutrition aigud, commencer 
par 125 ml de lait moiti6 dilud par kilogramme de poids. A mesure que l'enfant regagne de 
l'app tit, la proportion peut 8tre augmente A150 ml/kg, et cette fois de lait non dilu6. 

4. 	 Ajouter de l'huile vdgdtale et du sucre au lait ou aux prdparations de sevrage afin 
d'accroitre leur cornenu dnergdtique. 

En cas d'hospitalisation. p',;.-r I'enfant tous les jours pour suivre ses progris. Le gain ponddral
durant la phase de r~hydratation intensive peut dtre marqud. Aprhs la rdhydratation. le "rattapage"
de la croissance devrait continuer d'etre trs rapide chez les enfants qui ont requ une aliinentation , 
tore teneur dnergdtique. Chez les enfants souffrant d'une malnutrition particuli6rement grave.
I'emploi d'un tube naso-gastrique peut re ddterminant pour leur survie. 

POUR DE PLUS AMPLES DETAILS VOIR : Le Traitement et la Prise en Charge de la 
MalnutritionProtdine-EnergdtiqueAigue, Organisation Mondiale de la Santd, G~neve, 1981. 
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6.3 Pneumonie 

Diagnostic 

* 	 La toux et l'acc6lation de la respiration sont des syi.ipt6mes de la pneumonie. L'enfant 
doit dtre calme pour pouvoir dcouter sa respiration. 

" 	 La toux. l'accdldration de la respiration et le tirage sont des sympt~mes de la pneumonie 
aigue. Par accdldration de la respiration, on entend au moins 50 respirations par minute 
chez un enfant de 2 ,i 12 mois et au moins 40 respirations par minute chcz un enfant de 12 
mois A5 ans. Le tirage est un net renfoncement de la paroi thoracique apparent entre les 
c6tes, lorsque le sujet aspire. 

" 	 Lorsque la pneumonie est particuli~rement aigud l'enfant peut tre incapable de boire.
 
On peut dgalement ddtecter une couleur bleutde aux lvres et Ala bouche (cyanose
 
centrale), signe d'un manque d'oxyg~ne dans le sang.
 

Traitement 

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

2. 	 Recommander aux meres de revenir en consultation si la situation s'aggrave et si la 
respiration devient plus rapide ou difficile. 

3. 	 Si la pneumonie est particulirement grave, hospitaliser si possible pour l'administration 
d'antibiotiques intramusculaires ou intraveineux. 

4. 	 Les enfants souffrant d'une pneumonie aiguk devraient, s'il y en a, recevoir de l'oxyg~ne. 

5. 	 Le r-le dO Ala pneumonie peut dgalement 8tre traitd aux antibiotiques. Ne pas employer 
de bronchodilatateurs tels que le salbutamoL Ne pas employer des stdro'des pour traiter les 
rdles. 

6.4 Croup 

Diagnostic 

" 	 Le croup se traduit par un bruit rauque lorsque le sujet aspire. IIest causd par une inflamma
tion du larynx, de la trachde ou de l'dpiglotte. 

* 	 Le croup se caractdrise par un bruit particuli6rement fort pendant la respiration alors que 
l'enfant est calme, des signes de tirage et un enrouement. Le danger du croup tient Ace que 
la respiration peutt tre gravement obstrude. 
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Traitement 

1. Les cas de croup aigue sont Lraitds avec des antibiotiques. Employer du chloramphdnicol 
si disponible. 

2. Les cas de croup aigud sont Atraiter d'urgence. Administrer immddiatement un antibioti
que mdme si l'enfant va dtre hospitalisd. 

POUR DE PLUS AMPLES DETAILS VOIR : Infections RespiratoiresAiguo's chez 'Enfant:
Traitement dansde Petits Hopitaux dans des Pays en Developpement. Manuel Pour Mdecins et 
Agents de Sante. Organisation Mondiale de la Santg, Gendve, 1990. 

6.5 Diarrhbe et d~shydrtation 

Les trois regles du traitement de la diarrhde: 
I. 	 Donner Al'enfant plus de liquides que d'habitude afin de prdvenir la ddshydratation. 

2. 	 Faire manger l'enfant avec abondance pour dviter la sous-nutrition. Encourager la mere A 
continuer d'allaiter. 

3. 	 Si l'dtat de l'enfant ne s'amdliore pas au bout de troisjours, ou si 'une des conditions 
suivanres se produit : 

-augmentation du nombre de selles liquides 

-omissements rdpdrk 

---coif marqude
 

-sang dans les selles emmener l'enfant au dispensaire.
 

Si I'enfant regoit une solution de r6hydratation orale (SRO) Ala maison: 

" Indiquer Ala mere quelles quantitds eUe doit administrer apr~s chaque seUe suspecte et lui 
donner suffisamnment de sachets pour deux jours. 

* Montrer Ala mare comment mdlanger et administrer la SRO. 

* 	 Donner une petite cuillerde de SRO toute les 1 A2 minutes Aun enfant de moins de 2 ans et
 
des gorgdes frquentes Aun enfant plus Ag6.
 

* Si 1'enfant vomit, attendre 10 minutes, puis continuer Alui administrer la SRO, mais plus 
lentement. 
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Comment traiter rapidement les sas de d;shydratation grave 

" 	 Si vous avez 06 form6 pour administrerdes liquides parvoie intraveineuse, commen
cer immdiatement. Si l'enfant peut boire. lui donner de la SRO par voie orale pendant que 
le dispositif intraveineux est installd. Vdrifier I'dtat de l'enfant toutes les heures ou toutes 
les deux heures. Si aucune am1ioration n'est apparente accdldrer le ddbit de l'intraveineuse. 

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

* 	 Si aucune de ces deux solutions n'est possible, hospitaliserimmddiatement. 

En 	cas de traces de sang dans les selles : 
Administrer pendant cinq jours ux antibiotique oral recommandd contre les shigella dans votre
 

rdgion.
 

POUR DE PLUS AMPLES DETAILS VOIR : Manuelpour le Traitementde la Diarrhegpour 
1' emploi des M~decinset Agents de Sante. OrganisationMondiale de la SanW, Geneve, 1990. 

6.6 Lesions oculaires 

Conjonctivite (yeux rouges ou colls): 

Apprendre Ala mdreA: 

1. 	 Nettoyer les yeux de l'enfant avec du coton ou un morceau de linge propre. 

2. 	 Administxer un collyre Abase de t6tracycline trois fois par jour pendant sept jours. La 
m&e devrait: 

* 	 Se laver les mains avant d'appliquer le produit et aprs avoir termina. 

" 	 Abaisser la paupi~re infdrieure pour faire apparaitre la conjonctive. 

" 	 Placer une faible quanfit6 sur le bond de la conjonctive infdrieure. 

" 	 Maintenir l'oeil de l'enfant ferm6 pendant au moins deux minutes. 

3. 	 Eviter d'employer d'autres remrndes. 

Lesions de la corn6e : 

1. 	 Administrer imm&liatement des complements vitaminiques A (deux doses sdpardes de 24 
heures comme pour le traitement de toute les rougeoles et une troisi~me dose au bout de 4 
semaines). 
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2. 	 Employer tm onguent oculaire Abase de tdtracycline A1 % 3 fois par jour pendant 7 
jours. 

3. 	 Utiliser un tampon protecteur pour I'oeil. 

Si aucune amdlioration n'est notable au bout de trois jours, consulter si possible un agent de santd 
spdcialiste. 

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

6.7 Antrite 

1. Nettoyer les sdcrdtions des oreilles uniquement avec un coton ou un morceau de linge 
propre. Ne pas utiliser d'instruments pour nettoyer les oreilles. afin de prdvenir les risques 
de perforation. 

2. 	 Administrer des antibiotiques oraux tels que 'arnoxycilline ou 'ampicilline. 

3. 	 Informer les mares pour qu'eles dvitent d'dviter d'employer des rem~des tels que 
1'application d'huiles, et d'utiliser quelque objet que ce soit pour retirer les sdcrdtions. 

Produits necessaires contre les complications de la rougeole 

Paracdtarnol Tab 100 mg
Vitamine A Caps 200,000 IU, 100,000 IU 
Cotrimoxazol Tab 80 mg 
Amoxycilline Caps 250 mg 
SRO (sels r6hydratation orale) Sachet pour un litre 

Ttracycline Onguent oeil 1% tube (5 g) 



APPROVISIONNEMENT EN VITAMINE A
 
Lignes directrices 

I est essentiel d'entretenir un approvisionnement 
suffisant et ininterrompu de vitamine Ajusqu'au 

pointdedistribution.Nombreuxsontlesprogrammes 
qui ont souffert d'une mauvaise distribution des 
complements vitaminiques ,icause d'une planifica-
tion insuffisante et d'une sous-estimation des ddlais 
d'approvisionnement. 

Types de preparabon 

Deux types de prparauon de vitamine A se 
pretent au traitement de la rougeole : 

U Capsules de gelatine contenant un 

concentr liquide de vitamine A. La 
preparation la plus couramment utilisde est la 
capsule de 200 000 i. qui contient en outre 
40 IUde vitamine E pour donner une plus 
grandestabilitdetcapacitdd'absorption.Dans 
le cas dcs jeunes enfants qui ne peuvent pas 
avaler de capsule, ]a capsule est perforde et 
vidde de son contenu directement dans la 
bouche du sujet. Le nombre de gouttes dans 
chaque capsule varie de 6 5 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 dluivaut Aune dos2 de 200 000 U. 
Pour rdduire la dose de 200 000 A100 000 IU 
(dans le cas des enfants de 6 i 11 mois) on 
ouvre la capsule et on la vide de la moiida de 
son contenu. les gouttes restantes dtant direc-
tement administrdes h l'enfant. Les capsules 
de 200 000 IUsont gdndralement disponibles 
dans des flacons contenant 100 ou 500 unitls; 
le coot par capsule revient A1quelque 2 cents 
E.U. Les flacons de 100 capsules peuvent 8tre 
particuihrement utiles dans les postes de santd 
pdriphdriques car autrement les produits 
perdraient de leur effet si les flacons restaient 
ouverts trop longtemps. 

• Flacon distributeur contenant un liquideou 
un sirop. I1s'agit M,d'une solution de 

rechange mise au point par I'OMS et par 
I'UNICEF. Elle permet d'injecter directement 
dans la bouche de l'enfant une quantit6 
prcalibrde de concentr6. Le principal 
avantage de cete formule tient ,ice qu'elle 
permet d'administrer les doses de 100 000 IU 
avec plus de prdcision et de fagon plus propre 
et plus rapide. I1est en outre fort probable que 
cette solution soit plus dconomique. 

Les preparations directement disponibles sur le 
marchd, telles que les compldments vitaminiques 
distribuds 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 
compldments vitaminiques A. Outre les capsules de 
200 000 IU.I'LNICEF peut dgalement fournir des 
capsules contenant, par exemple, 50 000 ou 100 000 
[U. 

L'UNICEF offre souvent des compldments 
vitaminiques A dans le cadre de programmes de 
coopration sanitaire avec diffdrents pays, parfois 
comme 616ment d'un ensemble de mddicaments es
sentiels. En 'absence de ce type d'accord. il peut, 
pour un coot modeste, foumir des compldments 
vitaminiques A aux autorit6s d'un pays ou i des 
organismes publics. 11 faut normalement prdvoir de 6 
A 9 mois pour la livraison. Toutefois, en cas 
d'urgence, les produits peuvent atre livrds en 
quelques jours. Les organismes publics souhaitant 
8tre fournis en vitamine A sont invitds Ase mettre en 
rapport avec la reprdsentation de I'UNICEF dans la 
capitale de leur pays. 

De la vitamine A a dgalement 6tW livrde gratuite
ment Attitre expdrimental et dans le cadre 
d'opdrations de secours par Task Force Sight and 
Life. organisation Abut non lucratif financde par 
Hoffman Laroche et bas6e ABftle. 



Estmabon des besoins 

Pou meer i bnnefindesopdauos d ditriu-
tion de compidments vitaminiques A.il faut disposcr 

d'une source d'approvisionnement fiable pour que 

les agents de santd recevant les premiers les cas de 

rougeole (foyer. communautd. dispensaires ou 

h6pitaux) puissent administrer les complements. En 

suivant les dtapes ddcrites ci-dessous. on peut estimer 
un stock d'un an. Bien que le nombre de cas est 

estim6 par rapport z la cohorte de naissances. il est 
clair qt,e tous les cas ne se produiront pas durant la 
premiere annde de vie. 

Premiere etape 
Estimer le nombre de cas de rougeole allant tre 

pris en charge par le centre de sat, oudans la rdgion 
couverte par le programme sur une periode de 12 
mois. Si ces informations ne sont pas disponibles 
dans les registres des h6pitaux ou des dispensaires. 
passer a la deuxi~me dtape. Si ces informations sont 
disponibles, passer Aila troisi~me dtape. 

Deuxieme etape 
S'il nexiste pas de donnees permettant d'estimer 

le nombre de cas de rougeole. on petut supposer que 
les enfants de la cohorte de naissaices (0 A11 mois) 
representent 4 % de la population totale. S'il n'y a 
pas de vaccination con.-e la rougeole dans la r6gion, 
le nombre escornptd de cas de rougeole est celui de 
la totalitd de ces enfants. Pour d6terminer le nombre 
total de cas de rougeole en un an, il convient 

d'estimer la proportion d'enfants vaccines, soit la 
couverture multiplide par un facteur d'efficacitd du 
vaccin de 85 %.On soustrait le resultat obtenu des 4 
% de la population totale. En 'absence de donnees 
sur a couverture de vaccination, on peut poser 

de 60 %.Arrondir .ial'hypoh~se d'une couverure 

dizaine la plus proche le rdsultat final de cas de 

rougeole escomptds. 

Troisibme etape 
Multiplier le nombre de cas par 2 pour obtenir le 

nombre de doses Aiadministrer. 

Quatritme etape 
Etablir une marge pour besoins imprdvus (par 

exemple, dpiddmie de rougeole ou traitement de cas 
de x6rophtalmie), pertes, rdserve de fin d'annee et 
pour tenir compte du fait que les flacons contiennent 
100 ou 500 doses. 

Cinquibme etape 
Estimer le nombre de flacons de 100 et 500 cap

sules n6cessaires (voir encadrd ci-dessous). 

NOTE: I1faut calculer le niveau brpartir duquel il 
faut repasser commande dans le cas des stocks 
locaux. Dans la mesure du possible. les bons de 
commande de vitamine A doivent 8tre remplis en 
temps voulu. La distribution de vitamine A souffre 
parfois de perturbation intermittentes. 

EXEMPLE
 
Estimation des besoins
 

10,0001e etape. Population de la rdgion couverte 

2e etape. Cohorte de 4 % 400 

- %d'enfants vaccinds : 60 % x 85 %d'efficacit6 
204soit 51 %des jeunes enfants 

- nombre escomptd de cas : cohorte moins enfants 
196vaccines, soit 400-204 
200-arrondir 

3e dtape. 400 

4e tape. Nombre de capsules necessaires par an = 400 x 1.5 = 600 

5e 6tape. Les besoins s'dlvent Ai2 flacons de 500 capsules ou 6 flacons de 100 capsules chacun. 

2
 



Stockage et entreben des stocks 
Les capsules de vitamine A sont generalement 

conserv6es dans des flacons opaques pour reduire les 
effets de la lumi~re er de la temperature. Comme la 
ffts de lA luie otde te lauCmmre
vitamine A doit etre protegee contre la lumi~re dudu 

soleil, ilne faut pas placer les capsuie' dans des 
rdcipients transparents. Les preparations de vitamine 

Asont plus stables que les vaccins et n'ont pas A8tre 
rdfrigdr6es. La vitamine Ane doit pas tre congel6e. 
La distribution sur le terrain peut se faire simplement 

une fois par an. Un flacon non entame peut avoir une 

durde de vie de deux ans. Chaque flacon doit avoir 
une date d'expiration. Une fois qu'un recipient est 
ouvert, ilse produit une d 'gradationprogressive et lecontenu doit alors tre consomme cants les six mois 
cuuit lovertre dart es du posm 


qui suivent l'ouverture clans; la mesure du possible.
Comme la vitamine A a une dur6e de vie limitde, lesrciensdvntte qutstdtsetiet
 

dmiquetds et dags t 
stocks "first il/'trst our" (premier arrive, premier 

utilis). Les stocks les plus rcent s doivenr rre places 
derrire les anciens stocks pour faciliteria rotation.. 

r6cipienrs doivent atre i est 
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1.I D1agnostic 40 10 roulgeole 
*2.. Consefls auxnimres 

3. Dosage Lfe la vitamine A 

4, S'Jnformer sur la vaccinatlo 

5. Dfagnostic des complILc~tons 

6. Traitement ies.cm f~tcm 

6.1 F16vre........
 

6.2 ValnutrltI 

6.3 Pfeumonlo 

6.4Croup 
6.5 Diarrh~e et d~shydratatio 

6.6 LUsIons ocufalres. 

6.7 AtrIte. 
Produltsncessares contr ...... 

rougeole: 

L'informanon conterm dans ceffe section est basd surle matriel dans ies documents qui suivent: 

Le Traitemen et la Prise en Charge de la Malnutrition Protiine-Energitique Aigue, 
Organisation Mondiale de la Sant6, Gen~ve, 1981. 

Infections RespiratoiresAigues chez 'Enfant :Traitement dans de PetitsHopitauxdansdes Paysen Ddveloppement. 

ManuelPourMddecins et Agents de Santd, Organisalion Mondiale de la ,.antd, Genive, 1990. 

Manuelpour le Traitement de la Diarrhedpour l'emploides Mddecins et Agents de Santi. Organisation Mondiale de la 
Santd, Gen~ve, 1990. 
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1.Diagnostic de la rougeole 

Hn'y a pas de test rapide de laboratoire pour le diagnostic de la rougeole. On peut poser la d~finition 

suivante pour les cas cliniques simples de rougeole : 

Fiivre pendant plus de trois jours avec une 6ruption maculo-papulaire 
caracteristique et au moins 'un des sympt6Tes suivants : toux, nez qui coule, rougis

sement des yeux. 

Pour dtablir un diagnostic des complications de rougeole , il faut suivre deux 6tapes : dtablir un 

historique aprbs l'apparition des premiers signes et procdder ,Aun examen clinique conformdment A 

ce qui suit: 

Historique 
- Questions Aposer: 

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

2. 	 Est-ce que l'enfant peut boire? 

3. 	 Toux, respiration rapide et difficile :symptOmes de pneumonie. 

4. 	 Diarrhde : c'est-A-dire au moins trois selles sans consistance par jour. 

5. 	 Sdcrdtions des yeux ou des oreilles :sympt6mes de conjonctivite ou d'antrite. 

6. 	 Changements dans l'dtat de conscience: peut 8tre attribuable Ala d6shydratation ou t 

l'encdphalite ou peut tout simplement tre un sympt6me d'un enfant gravement malade. 

Examen clinique 
-A vdrifier en particulier. 

1. 	 Temperature. 

2. 	 Poids : si possible, inscrire le poids sur un tableau de croissance. Si le poids a dt6 

pralablement relevd, une perte ponddrale peut re un signe de ddshydratation et de 

malnutrition. 

3. 	 Signes de ddshydratation : membranes muqueuses sches, perte d'd1asticitd de la peau, 

instabilitd psychomotrice. 

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

aigud. 

5. 	 Lsion de la comde : la partie centrale de l'oeil est normalement claire et noire mais elle 

peut devenir opaque ou re endommagde. 

6. 	 Sdcrdtion auriculaires : eie ne peut re visible qu'A l'issue d'un examen. 

7. 	 La bouche - pour des ulcres. 
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2. Conseils aux rneres 

L'enfant sera faible et sujet Ainfections pendant un certain temps. Dans les cas de rougeole sans 

complication, la fivre tombe en l'espace d'une semaine et les druptions disparaissent au bout de 10 

A14 jours. Cela dit, la vulndrabilitd aux maladies et Ala mort peut persister pendant un an apr~s la 

rougeole. On devrait encourager les m~res Achercher un traitement d~s que possible. 

• 	 Continuer Aallaiter ou donner Al'enfant autant d'aliments de sevrage et de liquides le plus 
souvent possible. Pendant la pdriode de r0cupdration qui suit la rougeole il importe de lui 

donner des aliments fortement dnergdtiques faciles Aassimiler, des fruits et l6gumes 
"jaunes" ainsi que des 1dgumes verts. 

• 	 Surveiller la fivre afin de rdduire les risques de convulsion en prdservant une tempdrature 
aussi normale que possible. 

* 	 Faire suivre un traitement AI'enfant si: 

1. 	 Son dtat g6ndral empire. 

2. 	 Sa respiration s'acc61 re ou devient difficile. 

3. 	 La diarrh6e persiste ou des signes de ddshydratation apparaissent. 

4. 	 L'enfant ne peut pas boire. 

5. 	 I1commence Aavoir mal aux yeux, ces demiers deviennent ndbuleux ou sa vision 
commence As'alt6rer. 

3. Dosage de la vitamine A 

La vitamine A permet de sauver la vie durant les dtapes aigues de la rougeole. Efle rdduit en outre 

la gravitd de nombreuses complications Along terme. U1convient d'administrer de la vitamine A A 
tous les enfants ayant la rougeole : 

* 	 Dans les r6gions ob la mortalit6 attribuable Ala rougeole est rdputde dtre 61evde.1 

* 	 Dans les rdgions qui sont r pu-es souffrirde carences vitaminiques A. 

(NOTE ED.: Toutes les ccmmunaut6s rurales et urbaines h faibles revenus des pays en dveloppement ont beaucoup 
plus de risques de tomber dans ces catdgoi ies. Les 6tudes permettant de d6terminer la mortalit6 caus6e par la rougeole 
et la prdvalence des carences vitaminiques A sont cofiteuses et techniquement complexes. Les responsables de 
programmes de sant6 primaire doivent eux-m~mes d6cider s'il est opportun d'investir dans la rdalisation de ces 
dtudes lorsqu'il n'y a pas de donn6es r6centes disponibles, ou s'il convient plutft d'administrer deux doses de 
vitamine A en supposant que la situation prdsentde plus haut risque fort de pr6valoir dans les communaut6s en 
question.) 
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0 	 Dans n'importe quel cas de rougeole aigud ou compliqude. Les compldments de vitamine A 

devra.ent dtre administrds aux enfants souffrant de rougeole aigud mdme dans les pays 

industrialisds tels que les Etats-Unis ou les pays d'Europe. 

Les complements de vitamine A sont disponibles en capsules (50 000, 100 000 ou 200 000 IU) ou 

sous forme de liquide dans un flacon. [1 convient de lire les instructions figurant sur les dtiquettes 

Dans le cas des enfants de moins de deux ans, i est n6cessaire d'ouvrir lesavant d'administrer. 

capsules. Les capsules prsentent cet avantage en ce sens qu'eUes peuvent dtre distribudes aux mares
 

pour qu'elles puissent ensuite les administrer Ala maison.
 

* 	 Achninistrer directement A1'enfant la premiere dose de vitamine A. 

VITAMINE A EN CAS DE ROUGEOLE 

D~s 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 I 

0 	 Veiller Ace que la mre comprenne bien les instructions si elle est censde donner ia
 

deuxi~me dose Ala maison. S'assurer qu'eUe comprend bien qu'il est ndcessaire que
 

l'enfant reqoive une seconde dose le lendemain.
 

4. S'informer sur la vaccination 

au 	foyer, en matire dePoser des questions sur la situation de l'enfant, et des autres enfants 

vaccination. Chaque contact est une occasion de mettre Ajour le camet de vaccination de 1'enfant et 

de lui administrer des rappels. 
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5. Diagnostic des complications
 

Un enfant souffrant de rougcole aigud ou de complications aura besoin d'un traitement particulier. 
Dans certains cas. l'enfant devra 6tre orientd en consdquence. On consid~re que l'enfant souffre de 

rougeole aigud ou de complications s'il prdsente Pun des sympt6mes dnumdrds dans l'encadrd 
ci-dessous. 

SYMPTOMES DIAGNOSTIC 

Perte de poids recente et considerable D6shydratation et/,u malnutrition 

Toux avec respiration rapide ou Pneumonie
 
Tirage
 
Au moins trois selles sans
 

consistance par jour Diarrh6e 

Partie centrale de l'oeil opaque Lesion oculaire avec risque de cdcitd 

Sdcrdtion auriculaire Antrite 

Convulsions, coma Encdphalite 

6. Traitement des complications 

Nombreuses sont les complications qui accompagnent les cas de rougeole aigud. Les lignes 

directrices ci-dessous ne prdtendent faire face qu'Al celles qui sont les plus courantes. On citera 
notamment lamalnutrition, la pneumonie, la diarrhde, les ldsions oculaires et l'antrite. Les complica

tions peuvent dtre compltement traitdes. Si elles sont ddtectdes suffisamment t6t, presque tous les 

enfants peuvent arriver t une pleine rdcupdration. 

6.1 Fibvre 

1. Le paracdtamol est le moyen le plus efficace de combattre la fi~vre. En donner Al'enfant 

lorsqu'il a tr~s chaud ou que sa temperature (prise/t l'aisselle) est de 39 0C. Le pacdtamol a 
moins d'effets secondaires que l'aspirine. 

2. Lorsqne l'enfant a des convulsions attribuables Ala fiivre, on peut faire baisser sa 

temperature avec des compresses d'eau froide. On peut en outre lui administrer du 
paracdtamol toutes les 4 A6 heures. 

NOTE :la fi~vre Aelle seule ne justifie pas un traitement aux antibiotiques. 
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6.2 Malnutrition 

Les enfants ayant la rougeole commencent Asouffrir de malnutrition pour les raisons suivantes: 

" 	 ils perdent l'apptit Acause de la fi~vre ct de l'6tat de malaise g6ndral. 

UIs peuvent avoir du mal Amanger Acause de douleurs Ala bouche." 

* 	 L'assimilation des aliments est rdduite Acause de la diarrhde. 

* 	 La demande en nutriments, quels qu'ils soient, s'accentue durant les phases aigud et de
 

r~cupdration.
 

Amanger (au moins) aux en" 	 I est une erreur fort rtpandue qui consiste Ane plus donner 


fants qui ont la rougeole.
 

Les enfants qui souffrent de complications suite Aune rougeole doivent non seulement prendre 

suffisamment de liquides mais 6galement avoir une ration alimentaire de qualitd. Les mesures A 

prendre face Ala malnutrition d6pendent du degrd de cette demire et de l'age de l'enfant. Les lignes 

directrices suivantes sont recommanddes pour les enfants souffrant d'une malnutrition aigud: 

I. 	 Encouragerles mares Acontinuer d'allaiter. 

2. 	 Alimenter l'enfant Aintervalles r6guliers, au moins toutes les deux heures si possible. 

Dans le cas des nourrissons et des enfants souffrant d'une malnutrition aigud, commencer3. 
par 125 ml de lait moitid6 dilud par kilogramme de poids. A mesure que I'enfant regagne de 

P'apptit, la proportion peut dtre augmentde A150 ml/kg, et cette fois de lait non dilud. 

4. 	 Ajouter de 'huile vdgdtale et du sucre au lait ou aux preparations de sevrage afin 

d'accroitre leur contenu dnergdtique. 

En cas d'hospitalisation. peser l'enfant tous les jours pour suivre ses progr.s. Le gain ponddral 

durant la phase de rdhydratation intensive peut 8tre marqud. Apr~s la r6hydratation, le "rattrapage" 

de la croissance devrait continuer d'6tre tr~s rapide chez les enfants qui ont requ une alimentation A 

souffrant d'une malnutrition particulirement grave,lbrte teneur dnergdtique. Chez les enfants 


l'emploi d'un tube naso-gastrique peut dtre determinant pour leur survie.
 

POUR DE PLUS AMPLES DETAILS VOIR : Le Traitement et lI Prise en Charge de la 

MalnutritionProteine-EnergetiqueAigue, Organisation Mondiale de la Santd, G~neve, 1981. 
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6.3 Pneumonie 

Diagnostic 

* 	 La toux et l'accdldration de la respiration sont des sympt6mes de la pneumonie. L'enfant 
doit dtre calme pour pouvoir 6couter sa respiration. 

" 	 La toux, )'accdldration de la respiration et le tirage sont des symptOmes de la pneumonie 
aigu. Par accdldration de la respiration, on entend au moins 50 respirations par minute 
chez un enfant de 2 A12 mois et au moins 40 respirations par minute chez un enfant de 12 
mois A5 ans. Le tirage est un net renfoncement de la paroi thoracique apparent entre les 
cotes, lorsque le sujet aspire. 

* 	 Lorsque la pneumonie est particulierement aigue l'enfant peut dtre incapable de boire. 
On peut dgalement d~tecter une couleur bleutde aux lMvres et Ala bouche (cyanose 
centrale), signe d'un manque d'oxyg~ne dans le sang. 

Traitement 

1. 	 Traitement de la pneumonie "Ala maison avec un antibiotique oral tel que le 
cotrimoxazole, 1'amoxyciline ou l'ampicilline. 

2. 	 Recommander aux mares de revenir en consultation si la situation s'aggrave et si la 
respiration devient plus rapide ou difficile. 

3. 	 Si la pneumonie est particuli~rement grave, hospitaliser si possible pour l'administration 
d'antibiotiques intramusculaires ou intraveineux. 

4. 	 Les erfants souffrant d'une pneumonie aigue devraient. s'il yen a, recevoir de l'oxyg~ne. 

5. 	 Le rile dO Ala pneumonie peut dgalement dtre traitd aux antibiotiques. Ne pas employer 
de bronchodilatateurs tels que le salbutamol. Ne pas employer des stdrofdes pour traiter les 
rles.
 

6.4 Croup 

Diagnostic 

* 	 Le croup se traduit par un bruit rauque lorsque le sujet aspire. I est causd par une inflamma
tion du larynx, de la trachde ou de I'dpiglotte. 

" 	 Le croup se caractdrise par un bruit particuliOrement fort pendant la respiration alors que 
l'enfant est calme, des signcs de tirage et un enrouement. Le danger du croup tient Ace que 
la respiration peut dire gravement obstrude. 
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Traiternent 

1. Les cas de croup aigud sont traitds avec des antibiotiques. Employer du chloramphdnicol 

si disponible. 

2. Les cas de croup aigud sont Atraiter d'urgence. Administrer immddiatement un antibioti

que m~me si l'enfant va dtre hospitalis6. 

POUR DE PLUS AMPLES DETAILS VOIR : Infections RespiratoiresAiguds chez l'Enfant: 

Traitementdans de Petits Hopitaux dans des Pays en Ddveloppement.Manuel PourMedecins et 

Agents de Sante . OrganisationMondialede la Santg, Geneve, 1990. 

6.5 Diarrhde et deshydratation 

Les trois regles du traitement de la diarrhde: 

l'enfant plus de liquides que d'habitude afin de prdvenir la ddshydratation.I. 	 Donner At 

2. 	 Faire manger l'enfant avec abondance pour dviter la sous-nutrition. Encourager la mere A 

continuer d'allaiter. 

3. 	 Si l'dtat de 1'enfant ne s'am6liore pas au bout de trois jours, ou si l'une des conditions 

suivantes se produit : 

-augmentation du nombre de selles liquides 

-- omissements rdpltds 

-- coif marqude
 

-sang dans les selles emmener l'enfant au dispensaire.
 

Si 	I'enfant reqoit une solution de rehydratation orale (SRO) 6 la maison: 

" 	 Indiquer Ala mere quelles quantitds elle doit administrer apres chaque sefle suspecte et lui 

donner suffisamment de sachets pour deux jours. 

[ 	 Montrer Ala mere comment mdlanger et administrer la SRO. 

" 	 Donner une petite cuillerde de SRO toute les 1 A2 minutes Aun enfant de moins de 2 ans et 

des gorgdes frdquentes Aun enfant plus dgd. 

Si lenfant vomit, attendre 10 minutes, puis continuer iAlui administrer la SRO, mais plus" 
lentement. 
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Comment traiter rapidement les cas de deshydratation grave 

* 	 Si vous avez W forme pour administrer des liquides par voie intraveineuse. commen
cer immddiatement. Si 1'enfant peut boire, lui donner de la SRO par voie orale pendant que 
le dispositif intraveineux est installd. Wrifier l'Fdtat de l'enfant toutes les heures ou toutes 
les deux heures. Si aucune amdlioration n'est apparente accdldrer le d6bit de l'intraveineuse. 

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

* 	 Si aucune de ces deux solutions n'est possible, hospitaliserimmddiatement. 

En 	cas de traces de sang dans les selles : 
Administrer pendant cinq jours un antibiotique oral recommandd contre les shigella dans votre 

r6gion. 

POUR DE PLUS AMPLES DETAILS VOIR : Manuel pour le Trairementde la Diarrheapour 
I'emploi des Mdecins et Agents de Sant. OrganisationMondiale de laSantg, Gendve, 1990. 

6.6 L sions oculaires
 

Conjonctivite (yeux rouges ou coll6s):
 

Apprendre Ala mdre A: 

1. 	 Nettoyer les yeux de l'enfant avec du coton ou un morceau de linge propre. 

2. 	 Administrer un coilyre Aba.se de t6tracycline trois fois par jour pendant sept jours. La 
mere devrait: 

* 	 Se laver les mains avant d'appliquer le produit et apr~s avoir termind. 

* Abaisser la paupiere infdrieure pour faire apparaitre la conjonctive.
 

" Placer une faible quandt sur le bord de la conjonctive infrieure.
 

* 	 Maintenir l'oeil de l'enfant ferm pendant au moins deux minutes. 

3. 	 Eviter d'employer d'autres remdes. 

Lsions de la cornee : 

1. 	 Administrer immddiatement des compiments vitaniniques A (deux doses s6pardes de 24 
heures comme pour le traitement de toute les rougeoles et une troisime dose au bout de 4 
semaines). 
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2. 	 Employer un onguent oculaire Abase de t6tracycline A I % 3 fois par jour pendant 7 

jours. 

3. 	 Utiliser un tampon protecteur pour l'oeil. 

Si aucune amdlioration n'est notable au bout de trois jours, consulter si possible un agent de santd 

spdcialiste. 

NE JAMAIS UTILISER D'ONGUENTS OCULAIRES CONTENANT DES STEROIDES CHEZ 

LES PATIENTS SOUFFRANT DE ROUGEOLE. 

6.7 Antrite 

1. 	 Nettoyer les sdcrdtions des oreilles uniquement avec un coton ou un morceau de linge 

propre. Ne pas utiliser d'instruments pour nettoyer les oreilles, afin de prdvenir les risques 

de perforation. 

2. 	 Administrer des antibiotiques oraux tels que l'amoxycilline ou l'ampicilline. 

3. 	 Informer les mares pour qu'elles dvitent d'dviter d'employer des remdes tels que 

l'application d'huiles, et d'utiliser quelque objet que ce soit pour retirer les sdcrdtions. 

Produits n6cessaires contre les complications de la rougeole 

Paracdtamol 	 Tab 100 mg 

Vitamine A 	 Caps 200,000 IU. 100,000 IU 

Cotrimoxazol 	 Tab 80 mg 

Amoxycilline 	 Caps 250 mg 

SRO (sels rdhydratation orale) Sachet pour un litre 

T tracycline 	 Onguent oeil 1% tube (5 g) 



LES FONDEMENTS SCIENTIFIQUES DE
 

L'UTILISATION DE LA VITAMINE A
 

Bibliographie et syntheses 

L 	es drudes ci-dessous montrent que hi vimmine ci-dessour, montrent que les avantages des 
A r~uit la mortalit attribuable Ala rougeole. comp1dments vitaminiques, dans les cas de 

Initialement, on pensait que cet effet se limitait aux rougeoles graves ou accompagnds de complications. 
communautds Aforte prevalence de carences clini- s. font dgalement sentir IAo6i la carence clinique en 
ques de vitamine A (xdrophtaimie). Or. les rdsultats vitamine A ne constitue pas un problme. 
de r6centes 6tudes, rdsumds dans la bibliographie 

U Barclay A.J., A. Foster et A. Sommer. 1987. Vitamin A Supplements and Mortality Related to 
Measles: A Randomized Clinical Trial Brit Medical J 294:294-296. Durant des essais cliniques 
entrepris en Tanzanie durant la saison de la rougeole, 180 enfants de moins de 6 ans hospitalisAs avec 
la rougeole ont dtd retenus au hasard pour recevoir soit un traitement ,Abase de vitamine A (200 000 IU 
de vitamine A le jour de l'hospitalisation et une autre dose de 200 000 IU le lendemain) soit le traitement 
standard sans vitamine A. Le taux de mortalitd dans le groupe ayant requ le compldment vitaminique 
dtait de 6/88 (soit 7 %) et celle cans le groupe tdmoin dtait de 12/92 (soit 13 %). La diffdrence dtait 
particuli~rement prononcdc chez les enfants de moins de 2 ans et ceux souffrant de maladies pul
monaires. L'incidence de la mortalitd dtait plusieurs fois supdrieure chez les enfants mal nourris que 
chez les enfants bien nourris. Les compiments vitaminiques A ont rdduit la mortalit6 dans tous les 
groupes nutritionnels. 

I 	 Coutsoudis, A., M. Broughton et H.M. Coovadia. 1991. Vitamin A Supplementation Reduces 
Measles Morbidity in Young African Children: A Randomized, Placebo-Controlled, Double-
Blind Trial. Amer .1Clid Nutr 54:890-895. A Durban, en Afrique du Sud. 60 jeunes enfants Ag6s de 
4 i 24 mois (Age moyen 10 A12 mois) souffrant de rougeole avec complications ont 6dt6 retenus de faqon 
al6atoire pour recevoir un traitement A base de vitamine A ou un placebo au moment de leur 
hospitalisation. Le suivi des enfants a dtd quotidien pendant 8 jours h l'hOpital, puis au bout de 6 semaines 
et de 6 mois. Les enfants de plus de 12 mois ont requ une dose de 200 000 IU les le. 2e et 8e jours et 
au bout de 6 semaines apr~s leur hospitalisation. Les enfants plus jeunes ont reu 100 000 IR au lieu de 
200 000. Les rdsultats ont rdvdl une r6duction sensible de la dur6e de la pneumonie cans le groupe 
ayant requ le compldment. ainsi qu'une rdcup6ration clinique complete au bout de 8 jours dans 96 % 
des cas traitds i la vitamine A, par opposition ,A65 % dans le groupe tdmoin. 

0 	 Foster, A. et A. Sommer. 1987. Corneal Ulceration, Measles, and Childhood Blindness in Tan
zania. Brit J Ophthalmol 71:331-343. Cent trente enfants de moins de 11 ans souffrant d'ulcres de 
la corne ont td soumis Aun examen clinique afin de d6terminer la cause de l'ulcdration. Parmi ces 
enfants, 40 % avaient moins de 2 ans et 76 %avaient moins de 5 ans. Les mesures de vitamine A sdrique 
ont rv616 que 26 % des enfants souffraient de carences vitaminiqut., A. L'infection rougeoleuse dtait 
associde dans 29 % des cas i des ulcres de la comde chez les enfants de moins de 2 ans, 70 %chez les 
enfants de 2 A4 ans et 37 % chez les enfants de 5 ,A10 ans. 



0 	 Hussey, G.D. et M. Klein. 1990. A Randomized Controlled Trial of Vitamin A in Children with 
Severe Measles. The New England J Medicine 323:160-164. Un essai aldatoire adouble aveugle avec 
placebo administrd Aiun groute tdmoin a 6t6 entrepris aupres de 189 enfants non exophtalmiques 
souffrant de rougeole asgue au Cap, en kfrique du Sud. Deux doses de 200 000 LU chacune ont dt6 
administrees au groupe tnJtd Aun intervalle d'unejournae. Des 12 enfants ddcgds. 10 avaient requ un 

placebo. Les enfants ayart requ un traitement ont eu une rdcupdration plus rapide de la pneumonie et 
de la diaride, souffraient moins de croup et passaient moins de temps Al'hfpital. Les resultats taient 
statistiquement significatifs. 

* 	 Markowitz, L.E., N. Nzilambi, WJ. Driskell et al. 1989. Vitamin A Levels and Mortality Among 
Hospitalized 	 Measles Patients, Kinshasa, Zaire. J Trop Pediatrics 35:109-112. Les niveaux de 

6 examinds chez 283 enfants de 4 A60 mois (age mddian 12) hospitalisds avecvitamine A sdrique ont 
la rougeole .t Kinshasa. Zaire. Soixante-et-onze enfants sont morts pendant leur hospitalisation. Les 
enfants de moins de 24 mois avec des niveaux de vitamine A de moins de 5 ug/dl prdsentaient un risque 
nette ment supdrieur de mortalitd que les enfants avec des niveaux supdrieurs. 

" 	 Reddy V., P. Bhaskar-im., N. Raghuramulu et al. 1986. Relationship between Measles, Malnutri
tion, and Blindness: AProspective Study in Indian Children. Amer J Clin Nutr 44:924-930. Dans 
le cadre d'une dtude prospective de 1 544 enfants de moins de 5 ans provenant de bidonvilles A 
Hyderabad. Inde. le poids et la taille des enfants a dtd relevd comme point de repere et les taux de 

moibiditd ont dtd relevds chaque semaine sur une priode de 15 mois. Au total. 318 cas de rougeole ont 
6td recensds, dont 281 suivis pendant une pdriode de 6 mois apr s la r6cupdration. On a observd des 
lesions comeennes dans 3 %des cas de rougeole. Les niveaux de vitamine A sdrique dtaient nettement 
rdduits chez les enfants souffrant de rougeole. Pr~s de 60 % des enfants ont contract une broncho
pneumonie ou la diarrhde pendant les phases aigues de la rougeole et au-delAk de trois fois plus d'enfants 
avec la rougeole ont commencd .i souffrir de malnutrition que les enfants sans rougeole prdsentant une 
correspondance entre leur age et leur poids. 

Analyse 

De rdcents travaux de recherche ont montrd que la vitamine A, non seulement prdvient la cdcitd, mais 

contribue en outre Aiprdvenir la mortalitd infantile et juvenile. Les membranes de l'organisme (tout 

particulirement les parois dpithdliales) et le systme immunitaire ont besoin de vitamine A pour fonctionner 

normalemeni et rester en bon dtat. Les niveaux de vitamine A dans le sang des enfants souffrant de rougeole 

sont particuliirement bas. Les causes de ce phdnom ne ne sont pas connues. L'organisme emmagasine de la 

vitamine A dans le foic et il semble que la rougeole fasse obstacle au reifichement de ces reserves dans le sang. 

Lorsque les niveaux de vitamine Asont bas. ces tissus ne peuvent plus protdger l'organisme contre les attaques 

de microbes de l'environnement. Apres ces attaques, la capacitd des tissus 5 se r~parer eux-m~mes est 

6galement rdduite. Us'ensuit une aggravation des infections, des complications plus graves et un accroissement 
du risque de mortalitd. 

Ces dtudes montrent que la vitamine Ardduit la mortalitd attribuable Ala rougeole, non seulement dans les 

communautds oh les signes de carences vitaminiques A sont courarnment observds, mais dgaement dans les 

rdgions ob les carences peuvent 8tre marginales ou sub-cliniques. 
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Ces 6tudes rdv~lent dgalement ce qui suit: 

- la diarrhde ne semblait pas rdduire l'efficacitd des cumplments oraux au point d'en rdduire les effets. 
Les patients soutfhant de rougeole et de complications sous forme de diarrhee devraient recevoir la 
m~me dose de vitamine Aque les autres patients souffrant de rougeole. 

- les principaux avantages des compl6ments vitaminiques A peuvent se produire chez les enfants de moins 
de 2ans. Cela dit. on a montrd que les avantages des complements vitaminiques pouvaient se faire sentir 
jusqu'A I'Age de 6 ans. Par consequent, tous les cas de complications ou de rougeole aigue devraient 
recevoir des complements vitaminiques A. 

- la rougeole prdsente une etroite relation avec la malnutrition, laquelle prddispose la mortalit6 et 
provient dgalement de la rougeole. En convaincant les mres Aaccroitre activement la ration alimentaire 
des enfants qui se recuperent de la rougeole ont peut sauver des vies. Par consequent. le traitement actif 
de la rougeole avec des thdrapies nucritionnelles - dont I'administration de complments vitaminiques 
Apendant les dpisodes de rougeole aigue et l'augmentation des rations alimentaires durant la phase de 
rcupration sont clairement justifids. 

- la rougeole et les carences en vitamine A sont d'importants facteurs dans l'apparition de la cdcitd chez 
l'enfant. Chez les patients souffrant de rougeole, le risque d'ulcdration de Ia cornee demeure 6lev 
pendant plusieurs semaines apr~s l'infection. A cela on peut associer les carences en vitamine A. 
l'infection de l'herps simplex. l'invasion oculaire du virus de la rougeole et l'utilisation de 
m6dicaments traditionnels et prdjudiciables pour le traitement des yeux. 
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Guidepourles prograwnesde soinsde santgprimaires 

PRISE EN CHARGE DE LA ROUGEOLE ET
 
LA VITAIVUE A
 

Introduction 

Onpeut aisdment prdvenir la rougeole gr-dce A 
la vaccination. En depit de cela, en .989. 45 

millions d'enfants ont souffert de cette maladie dans 
les pays en d6veloppement: 1,4 millions d'entre eux 
en sont morts. La mortaltd attribuable hIarougeole 
est principalement le resultat de complications telles 
que la pneumonie. la diarrhee ou le croup. I1est 
d'autres complications de la rougeole, telles que la 
cdcitd. l'antrite, l'encephalite et les perturbations de 
la croissance qui provoquent des incapacitds Avie. En 
Afrique seulement, oii la prevalence de la cdcitd chez 
les enfants d'Age prescolaire est estimee a1/1000, on 
estime que la rougeole est la cause de la moiid des 
cas de cdcitd chez l'enfant. L'incidence de la 
moralitd et de la moibiditd (atuibuables a d'autres 
maladies de l'enfance) dans les mois qui suivent 
I'apparition de la rougeole peut 8tre dix fois 
superieure chez les sujets qui ont survecu Aila 
rougeole. Cette incidence plus durable. ne commence 
L8tre perque que maintenant. cc qui signifie que les 
rdpercussions ndfastes de la maladie sont plus graves 
qu'on ne le pensait. 

Pour l'heure, din'y apas de cure ou de traitement 
specifique contre la rougeole elle-mfme. Par 
consdquent les ignes directrices dtablies pour lutter 
contre cette maladie visent essentiellement la 
prdvention et le traitement de ses complications : 
antibiotiques pour les infections secondaires, 
antipyretiques contre la fivre, rhydratation orale 
contre ia diarrh~e et soins ophtalmologiques contre 
les complications oculaires. Des dtudes recemment 
rdalisdes en Afrique montrent que la thdrapeutique 
base de vitamine A rduit les risques de mortalitdet 
les complications des cas de rougeole aigud de 
moitid. Bien que la vitamine A n'ait pas d'effet direct 
sur le virus de la rougeole, elle previent ou rdduit la 
gravitd des complications. thdoriquement grfice hson 
r6le de protection du systdme immunitaire et du tissu 
dpithdlial. La rougeole rdduit le niveau de vitamine 
A sdrique, causant ainsi un etat de carence qui n'est 
pas forcdment visible , l'issue d'un examen clinique. 
On pense que le fonctionnement du revdtement 

epithdlial de l'oeil et des voies respiratoires et gastro
intestinales est perturb6 lorsque les niveaux de 
vitamine A s6rique tombent et se maintiennent en 
dessous de certains niveaux critiques. En effet, le 
virus de la rougeole et d'autres agents pathoghnes 
envahissent alors ces tissus en causant des 1dsions 
oculaires, la diarrh6e, ]a pneumonie. le croup et 
'antrite. 

La vitamine A peut se revder fort efficace das la 
r6duction de la mortalit6 et des complications attribu
ables Ala rougeole, lorsqu'elle est administr6e orale
ment sous forme de liquide concentrd en capsule ou 
en flacon. Aucun savoir-faire technique, aucun 
dquipementparticuliern'est n6cessaire. Etantdonnd 
que les impdratifs techniques et opdrationnels du 
traitement de la rougeole Abase de vitamine A sont 
peu nombreux, ce traitement peut facilement etre 
ajout6 aux techniques de lutte djii en place. Chaque 
programme devra adapter la composante vitamine A 
pour qu'elle puisse s'inscrire dans les politiques et 
pratiques en vigueur. De manire plus prdcise, les 
mesures suivantes devraient etre prises: 

M 	Publication de lignes directrices nouvelles ou 
rdvisdes sur le traitement des cas de rougeole. 

N 	 Formation du personnel sanitaire (agents de 
santd, superviseurs, formateurs, responsables) 
sur les raisons d'etre et les modalitds du traite
ment de la rougeole par le biais d'une br~ve 
formation sur le tas. 

n 
U] Acquisition et distribution de stocks. notam

ment de vitamine A. 

formulaires exisants pour assurer un suivi 
efficace du traitement des cas de rougeole. 

I1convient de souligner que I'administration de 
vitamine A pour les cas de rougeole ne devrait pas 
faire oublier I'importance de la vaccination univer



selle, de l'amdlioration de la situation nutritionnelle 
ou des traitements approprids des complications de 
la rougeole. En fail ha principale intervention de lutte 
efficace et durable contre ha rougeole est la vaccina-
tion universelle. En preservant un bon dtat nutrition-
nel chez les enfants de 6 ,i24 mois, on peut assurer 
une reduction des cas de mortalitd attribuables a la 
rougeole et 6 d'autres maladies courantes de 
I'enfance. L'expdrience clinique revle cependant 
que l'on peut enregistrer une rdduction spectaculaire 
de la mortalit6 lie / la rougeole si tous les enfants 
qui souffrent de cette maladie reqoivent des 
compl6ments vitaminiques A administrds par voie 
orale. Les coots en sont minimes. 

Le prdsent dossier contient certains instruments 
qui faciliteront l'adoption, dans le cadre de program
mes existants. de nouvelles connaissances sur les 
interventions nutritionnelles - en particulier les 
compl6ments vitaminiques A - contre la rougeole. 
L'on a prdsupposd que les utilisateurs de cc dossier 
sont familiarisds avec les lignes directrices de vac
cination contre la rougeole et les techniques de traite
ment de la maladie et de ses complications. C'est 
pourquoi il porte essentiellement sur des informa
tions nouvelles relatives aux interventions contre la 
rougeole, et en particulier ,i l'utilisation de la 
vitamine A en insistant particulirement sur 
l'alimentation. 

Le present dossier contient les elements suivants: 

* 	 Prise en charge de la rougeole 
Utile pour les agents de santd Atousles niveaux. I1rdsume tousles aspects des interventions contre 

les cas de rougeole, depuis le diagnostic jusqu'au traitement. 

Prise en charge de [a rougeole et la vitamine A : diapositives/copies des diapositives" 
et l6gendes 
Contient certaines informations pratiques dont ont besoin les agents de santd et leurs superieurs 

hidrarchiques. On y explique comment mettre en oeuvre les nouvelles lignes directrices relatives 

aux complements vitaminiques A dans le cadre d'un programme complet de lutte contre la 

rougeole. 

" 	 Approvisionnement en vitamine A : lignes directrices 
Utile pour les employds chargds de la commande des fournitures et de la gestion des stocks. 

* 	 Les fondements scientifiques de I'utilisation de la vitamine A: bibliographie 

Contient des informations techniques pour les m6decins. les chercheurs et les responsables dotds 

d'une formation technique. 

Conseillers techniques : 
Jests Bulux. CESSIAM, Guatemala 
David Calder. Bureau de developpement rdgiona. AID. Suva 

Moses Chirambo, Reprdsentant Afrique de Sight Savers. 

Lilongwe 
Nicholas Cohen. OMS/PEV. Gen~ve 
Felicity Cutts. London School of Hygiene, Londtes 

Joseph Diallo, Repr6sentant Afrique de 'IVACG. Dakar 

Nils Dulaire. REACH, Washington 
Rebecca Fields. REACH, Washington 
James Gibson. AID Washington 
Peter G.eaves. UNICEF, New York 

G. Hussey, Children's Hospital. Le Cap 
Sous-comitd sur les micronutriments de I'INCAP. Guatemala 

M. Klein, Children's Hospital, Le Cap 
Robert Northrup, Brown University, Providence 

James Olson, Universit de l'Etat de l'Iowa. Ames 

Vincent Orinda. UNICEF/Narmbie, Windhoek 
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, Facult6 de m6decine de l'Uiversit6 de 
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Robert Weierb:..h, REACH. Washington 
Keith West, Dana Center for Preventive Ophtalmology, 
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UN ESTUDIO CONTROLADO, ALEATORIZADO DE VITAMINA A EN NI$4OS CON 

SARAMPION GRAVE. 

Gregory D. Hussey, M.B., M.Sc. (Londres) y Max Klein, M.B., F.C.P. (Suddfrica). 

Resumen. Antecedentes. Cerca de dos millones de nifios mueren anualmente por
sarampi6n y no existe tratamiento especifico para la enfermedad. Se ha sugerido que la 
vitamina A podrfa ser beneficiosa en el tratamiento del sarampi6n. 

Mtodos. Efectuamos un ensayo doble ciego, aleatorizado en 189 nifios que fueron 
hospitalizados en un centro regional de Sudfrica debido a sarampi6n complicado con 
neumonfa, diarrea o croup. Los nifios (niediana de edad: 10 meses) fueron asignados ya 
sea a un grupo que recibi6 vitamina A (dosis oral total de 400,000 UI de palmitato de 
retinol; n=92) o a un grupo que recibi6 placebo (n=97) iniciindose en los cinco dfas 
despu6s del aparecimiento de la erupci6n. Las caracterfsticas de ambos grupos eran 
similares a] inicio del estudio. 

Resultados. Pese a que la deficiencia clfnica de vitamina A es esta poblaci6n, losrara en 
niveles s~ricos de retinol de los nifios estaban marcadamente deprimidos (promedio [± 
error est'ndar], 0.405 ± 0.021 mol/litro [11.6 ± 0.6 g/dl] y 92 por ciento de ellos tenfa 
hiporetinemia (niveles sricos de retinol menores de 0.7 mol/litro (20 g/dl). Las 
concentraciones s6ricas de protefna ligadora de retinol (promedio, 30.1 ± 2.0 mg/litro) y 
albfimina (promedio, 33.4 ± 0.5 g/litro) tambidn se encontraron bjas. Los nifios que
recibieron vitamina A, comparados con los que recibieron placebo, se recuperaron mis 
r~ipidamente de neumonfa (promedio, 6.3 vs. 12.4 dfas, respectivamente; p <0.001) y diarrea 
(promedio, 5.6 vs. 8.5 das; p<0.001), tuvieron vs.menos croup (13 27 casos; p=0.03) y
tuvieron menor tiempo de estancia hospitalaria (promedio, 10.6 vs. 14.8 dfas; p =0.01). De 
los 12 nifios que fallecieron, 10 eran del grupo placebo (p = 0.05). El riesgo de muerte o de 
complicaci6n seria durante ]a hospitalizaci6n entre los nifios tratados con vitamina A rue 
la mitad de aqudl del grupo control (riesgo relativo, 0.51; intervalo de confianza del 95 por 
ciento, 0.35 a 0.74). 

Concusiones. El tratamiento con vitamina A reduce la mortalidad y ]a morbilidad por
sarampi6n y todos los nifios con sarampi6n grave deberfan recibir suplementos de vitamina 
A, se les demuestre o no una deficiencia nutricional. (N Engl J Med 1990; 323:160-4) 

El sarampi6n sigue siendo una enferroedad devastadora para la cual no se cuenta con un 
tratamiento especffico. Las esperanzas para su control y su eventual erradicaci6n descansan 
en la inmunizaci6n, pero el sarampi6n mata cerca de dos millones de nifios cada afio' e 
invalida a un n6mero desconocido por ceguera2 y enfermedad pulmonar.3 4 La idea de que 
la vitamina A podrfa tener un efecto protector en el sarampi6n fue sugerida inicialmente 
hace m6.s de 50 ahios5 pero fue ignorada hasta que Barclay y cols., 6 en un ensayo clfnico 
aleatorizado, encontraron el doble de fallecimientos en un grupo control (12 de 92) 
comparado con el grupo de nifios que recibieron altas dosis de vitamina A (6 de 88).
Aunque los resultados en general no alcanzaron significancia estadfstica, ]a vitamina A fue 



significativamente protectora en el grupo de menores de dos ,ifios de edad. 

El que la vitamina A pudiera ser beneficiosa en el sarampi6n es biol6gicamente plausible.7 
El sarampi6n deprime los niveles s6ricos de vitamina A,"- ' y la hiporetinemia (nivel de
retinol por debajo de 0.7 mol/litro [20 g/dl]) se asocia con aumento de la mortalidad por
la enfermedad particularmente en nifios menores de dos afios de edad." Se sabe que la 
deficiencia de vitamina A producir, una mayor frecuencia, gravedad o muerte en casi todas
las enfermedades infecciosas conocidas 12  El incremento en ]a susceptibilidad a las
infecciones fue una de las primeras caracterfsticas reconocidas de la deficiencia nutricional 
de vitamina A,13 y a6n la deficiencia moderada parece estar asociada con mayor riesgo de
neumonfa, diarrea y muerte en la nifiez. 7- De acuerdo con Scrimshaw y cols. "no hay una
deficiencia nutricional en el reino animal que sea mis consistentemente sin6rgica con ]a
infecci6n que la deficiencia de vitamina A."'12 Ellos dan una lista de cerca de 50 estudios 
(incluyendo ocho en humanos) de enfermedades de origen bacteriano, viral o protozoario 
en las que la deficiencia de vitamina A di6 como resultado una mayor frecuencia, gravedad

2o mortalidad En efecto, algunas veces se ha Ilamado a ia vitamina A como ]a vitamina"anti-infecciosa".18 

Emprendimos este estudio porque el sarampi6n es un problema que oprime a esta parte del
mundo19 y porque los resultados de Barclay y cols. 6 y ]a evidencia circunstancial parecfan
prometedores. Subsecuentemente, tomando en cuenta ]a misma evidencia, la Organizaci6n
Mundial de ]a Salud recomend6 la suplementaci6n rutinaria de vitamina A para todos los
nifios con sarampi6n en regiones donde ]a deficiencia de vitamina A filera un problema
reconocido y recomend6 que "en parses donde la tasa de letalidad por sarampi6n sea uno 
por ciento o m6.s serfa sensible proporcionar suplementos de vitamina A a todos los nifios

° a quienes se diagnostique sarampi6n. 2 Un problema con esta recomendaci6n es que en
comunidades donde el sarampi6n representa un grave problema la tasa de mortalidad es,
 
a 
 menudo, desconocida. Otro es que la recomendaci6n se basa en evidencia poco
concluyente de solamente dos estudios que centraron su atenci6n en la terapia con vitamina 
A en sarampi6n Estas son algunas de las razones por las que '6 

en Sudfrica, y
posiblemente en otras partes, todavfa no se da suplemento de vitamina A rutinariamente 
a nifos gravemente enfermos de sarampi6n 

METODOS 

Aquellos nifios con sarampi6n agudo que requirieron ingreso hospitalario para el 
tratamiento de complicaciones asociadas entraron a un estudio controlado, doble ciego,
aleatorizado, para evaluar el efecto de ]a vitamina A sobre la morbilidad y la mortalidad.
El estudio se limit6, "a priori", a una fecha fija de finalizaci6n, con un reclutamiento mdximo 
de 200 casos; fue realizado de marzo 1987a julio de en el City Hospital for Infectious 
Diseases, un centro regional que atiende a una poblaci6n de cerca de dos millones de
habitantes de Ciudad del Cabo y ireas circunvecinas. El protocolo fue aprobado por el 
comit6 de investigaciones y 6tica de la Facultad de Medicina. 
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Selecci6n de Pacientes y Aleatorizaci6n. 

Todos los nifios menores de 13 afios de edad referidos al hospital para ingreso por
sarampi6n fueron elegibles para el estudio. Los criterios de exclusi6n fueron: tratamiento 
con vitamina A previo a la hospitalizaci6n, xeroftalmia al momento o despu6s del ingreso,
erupci6n de mis de cuatro dfas o falta de consentimiento de los padres. 

Los pacientes ingresados al estudio fueron aleatoriamente asignados a recibir ya sea 400,000
UI (120 mg) de vitamina A hidromiscible (palmitato de retinilo; Arovit en gotas, Roche,
Basilea, Suiza) o un placebo de apariencia id6ntica puestos en jeringas y codificados de 
acuerdo con una tabla de nilmeros aleatorios. La enfermera jefe de sala administraba la 
mitad de ]a dosis a] momento del ingreso y el resto al dfa siguiente, ya sea por vfa oral o 
por sonda nasogistrica. Los nifios fueron cuidados por el personal regular de la sala. La 
terapia concurrente inclufa oxfgeno, lfquidos intravenosos y antibi6ticos cuando estaban 
indicados, pero no se daban suplementos vitamfnicos adicionales. Uno de los investigadores
del estudio evaluaba a los pacientes cada dfa. El c6digo de los tratamientos asignados no 
fue roto sino hasta que se complet6 el estudio. 

Investigaciones Iniciales. 

Al momento de ingresar al estudio se registr6 el peso y la talla de los nifios y se obtuvo una 
muestra sangufnea venosa. Los pesos y tallas fueron evaluados contra los estndares del 
NCHS (Centro Nacional de Estadfsticas de Salud).2 ' Se efectu6 determinaci6n de niveles 
de hemoglobina, conteo de gl6bulos blancos (Coulter modelo S5, Coulter Electronics, 
Hialeah, Fla.), se estim6 el diferencial de leucocitos y se guard6 el suero a -70C. Los 
niveles s6ricos de protefna total y albimina fueron medidos por andlisis automnatizado 
(Astra-8, Beckman Instruments, Brea, Calif.). Las concentraciones s6ricas de vitamina A 
(como retinol) fueron estimadas por cromatograffa lfquida de alto rendimiento (Dupont
Instruments, Wilmington, Del.), con obtenci6n incidental de concentraciones de vitamina 
E (como r-tocoferol).22 Se utiliz6 un integrador programable para cuantificar los resultados 
cromatogrdificos (Spectra-Physics, San Jos6, Calif.). Se midi6 ]a protefna ligadora de retinol 
por radioinmunodifusi6n con un equipo comercial (LC-Partigen, Behringwerke, Marburg,
Rep6blica Federal de Alemania). Se efectuaron radiograffas tor.cicas y otras 
investigaciones cuando estaban indicadas. 

Evaluaci6n de Resultados. 

Los resultados fueron evaluados Oinicamente por criterios clfnicos. Las variables utilizadas 
como resultado fueron fallecimiento y gravedad de la enfermedad medida por duraci6n de 
estancia hospitalaria; duraci6n de ]a neumonfa o diarrea; incidencia de croup "post
sarampion" o estomatitis herp6tica; y ]a necesidad de ser transferido al War Memorial 
Children's Hospital de la Cruz Roja para tratamiento intensivo. La neumonfa se defini6 
como la presencia de taquipnea (frecuencia respiratoria mayor de 40 por minuto) con 
retracci6n, crepitaciones, o sibilancias. La diarrea fue definida como la deposici6n de cuatro 
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o mds evacuaciones lfquidas por dfa. El croup sarampionoso se defini6 corno el croup que
estaba presente o se instalaba en el dfa del ingreso. El croup desarrollado despu6s fue 
categorizado como croup post-sarampi6n. 

An,'lisis Estadfstico. 

Los datos fueron analizados en computadora con el programa Epi-Info (versi6n 3, USD,
Stone Mountain, Ga.). Los datos categ6ricos 23 (v.gr., n6mero de pacientes por grupo)
fueron evaluados por la rueba de Chi-cuadrado, aplicando rutinariamente la correcci6n de 
Yates para continuidad, o por ia prueba exacia de Fisher cuando el numero esperado en 
una celda era igual o me nor que cinco.2 El inteivalo de confianza para los riesgos relativos
fue calculado seg6n el m6todo de Greenland y Ro.,ins. 25 Los datos contfnuos23 (v.gr., nivel 
de vitamina) fueron comparados por la prueba de Kruskal-Wallis para datos no
paramdtricos. 23 2 Todos los valores de P reportados son a dos colas, considerando valores 
menores de 0.05 como estadfsticamente significativos. 

RESULTADOS 

Exclusi6n de Pacientes 

De 224 pacientes con edades menores de 13 afios que fueron ingresados al hospital por
sarampi6n durante el estudio, 35 fueron exclufdos. En 12 de estos casos ]a erupci6n
permaneci6 por cinco o m.s dfas; dos habfan recibido vitarnina A previamente; no se obtuvo
consentimiento para ]a participaci6n de 18 nifios porque no iban acompafiados por ninguno
de los padres al ingreso y en tres los padres no dieron su consentimiento. De ahf que 189 
pacientes ingresaron al estudio. No hubo exclusiones por xeroftalmia ni p6rdidas despu6s
de haber ingresado al estudio. 

Caracterfsticas de Ingreso 

En general, el grupo placebo y el grupo tratado fueron comparables (Tablas 1y 2), excepto 
que los pacientes en el grupo tratado con vitamina A fueron ingresados cerca de 12 horas 
antes en t6rminos de duraci6n del rash y tuvieron niveles s6ricos de protefnas totales y
alb6mina menores que los del grupo placebo. Dos tercios de los nifios fueron 12 meses 
mayores o menores (mediana, 10 meses; lIfmites de 2 meses a 5 afios) y la mayorfa fueron 
varones (58 por ciento). Predominaron los de raza negra (72 por ciento) y los restantes 
eran de razas mixtas. Cinco pacientes de raza blanca fueron exclufdos: en dos casos no se 
obtuvo consentimiento y tres eran mayores de 13 afios. El hospital est, abierto para todos. 
Se piensa que el estado de innunizaci6n y factores socio-econ6micos contaron para las
diferencias raciales que se observaron entre la poblaci6n de estudio y la poblaci6n general
de 14 afios o menos en Ciudad del Cabo (57 por ciento de razas mixtas, 25 por ciento 
negros, 18 por ciento blancos).27 No se midi6 la talla en 11 pacientes. 
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Tabla 1. Caracterfsticas clinicas de ingreso de 189 nifios con sarampi6n segun tratamiento" 

Caracterfstica 
Numero de 
pacientes 

Placebo 
(n =97) 

Vitamin A 
(n =92) 

Edad (meses) 15.06(8,10,15) 15.89(8,10,17) 

<6 
6-12 
13-23 
> 24 

7 
117 
37 
28 

3 
64 
18 
12 

4 
53 
19 
16 

Macho/hembra 56/41 53/39 

Raza Mixta/negro 29/68 24/68 

Peso/cdad' 
<5 percentil 

189 
95 

81.5 (74, 84, 92) 
51 

85.7 (77, 85, 96) 
44 

Talla/edad' 
<5' percentil 

178 
52 

96.0 (93, 97, 100) 
25 

97.1 (93, 96, 101) 
27 

Peso/tala 
<5' percentil 

178 
70 

89.0 (82, 88, 95) 
41 

90.3 (84, 91, 97) 
29 

Erupci6n (dias) + 
1.91 (1, 2, 2) 1.72 (1,5, 2) 

Diarrea 
Sin neumonfa 

152 
30 

75 
13 

77 
17 

Neumonfa 
Sin diarrea 

146 
24 

74 
12 

72 
12 

Neumonfa y diarrea 122 62 60 

Estomatitis herp~tica 4 1 3 

Croup de Sarampi6n+++  13 4 9 

Valores entre italicos representan promedios, los en par6ntesis por 25o percentil, mediano y 75 percentil.
Otros valores refieren a numeros de pacientes.+ Presentado como porcentaje de 50 percentil de los estandares del Centro Nacional de Estadisticas de Salud. 

++ P< 0.05 entre tratamientos 
...Numero de pacientes con croup de sarmpi6n de severidad necesitando intervenci6n en vas a6reas. 

5
 



Tabla 2. Valores Inciciales de Sangre y Suero, segfin Tratamiento 

Numero de 
Caracterfstica pacientes 

Hcmoglobina (g/dl) 177 

Hematocrito (%) 177 

Leucocitos (x 109/litro) 117 

Limfocitos (x 109/litro) 117 

Proteina total (g/litro)y 155 

Alibfimina (g/litro) 

Proteina iAgadora dc retinol (mg/dl) 156 

Vitamin:a A (retinol)(ug/dl) 156 

Edad < 2 afios 131 
Edad > 2 afios + 25 

Hiporetinemia 143 

Vitamina E (mg/litro) 

Placebo Vitamin A 

promedio (2., 50, 75' percentil) 

10.73 (10, 10.6, 11.5) 

32.4 (30, 32.5, 35) 

8.63 (6.3, 7.7, 10.2) 

3.39 (2, 3.1, 4.2) 

58.54 (55, 57, 62) 

34.5 (32, 34, 37) 

29.6 (14, 18, 30) 

12.19 (7.7, 10.7, 14.4) 

12.84 (11.4, 15.1, 46.5) 
8.38 (7.1, 8.1, 10.5) 

68+ 

7.94 (5.5, 7.8, 9.4) 

10.78 (10, 10.5, 11.7) 

32.8 (30, 32, 35) 

8.99 (6.2, 8.15, 10.25) 

3.42 (1.8, 2.9, 4.3) 

53.94 (51, 54, 58) 

32.4 (29, 33, 35) 

30.48 (14, 17, 37) 

10.95 (6.7, 9.5, 12.6) 

11.1 (6.7, 9.5, 12.4) 
10.29 (6.4, 10.5, 13.6) 

75' 

6.84 (4.7, 6.8, 8.8) 

Valores de referencia para las caracterfstics presentadas sor26 : hemoglobina, 11.5 a 15.5 g por dl;
hematocrito 35 a 45 por ciento; leucocitos, 6 a 17x9 celluas/l; proteina total, 62 a 80 g/I; albtmina, 35 a 50 
g/l; proteina ligador de retinol, 22 a 45 mg/l; vitamina A como retinol, 30 a 80 ug/dl; vitamina E como alfa
tocoferol, 5.0 a 20.0 mg/l. No se presentan valores por limfocitos por el raz6n de varfaci6n considerable 
segfn edad. 

+ P < 0.05 para comparaci6n entre grupos. 

++ Adentro del grupo placebo, el nivel de retinol fu6 notablemente mts bajo en nifios_> 2 afios de edad que en 
nifios < 2 ahios de edad (?=0.026). 

++ Indica el numero de casos de hiporetinemia (concentraci6n de retinol s6rico < 0.7 u mol/I [20ug/dl]). 

El peso para edad estaba por debajo del 5' percentil en 52 nifios (29 por ciento) 
prevalencia similar a ]a poblaci6n de referencia local.28 El peso para edad (por debajo del5*percentil en 50 por ciento) y el peso para talla (debajo del 50 percentil en 39 por ciento) 
fue considerado como reflejo de las p6rdidas a corto plazo por sarampi6n 29_3 mis que una 
desnutrici6n proteico-energdtica pre-existente, dado que dsta ocurre en uno por ciento o 
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menos de la poblaci6n local de referencia. 28  La indicaci6n de hospitalizaci6n fue
generalmente una combinaci6n de neumonfa y diarrea (64 por ciento). La diarrea (64 porciento), la neumonfa (13 por ciento), o el croup sarampionoso (7 por ciento) como 6'nico
sfntoma fueron el motivo de ingreso en los otros casos. 

No se obtuvo muestra sangufnea de 15 pacientes, y en otros 19 solamente se obtuvieron
resultados parciales (Tabla 2). Los niveles s6ricos fueron bajos para proteinas totales
(promedio [t error estindar], 56.2 t 0.7 gramos por litro), alb6mina (promedio, 33.4 ±
0.46 gramos por litro), protefna liadora dc retinol (promedio, 30.1 ± 2.02 mg por litro) y
vitamina A como retinol (promedio, 0.405 ± 0.021 umol/litro [11.6 ± 0.6 ug/dl]). Losniveles bajos de protefnas totales reflejan la deprcsi6n de las concentraciones de ]a
alb6mina sdrica ( =72.6 por ciento, p<0.001). Los niveles sdricos de retinol estaban pordebajo de los lIfmites bajos de normalidad (0.7 ,umol/litro [20 ,ug/dl]) en 92 por ciento de
los nihios (143 de 156) y 46 por ciento (72) tenfan niveles per debajo de 0.35 ,umol/litro (10,ug/dl), colocAndolos a riesgo de xeroftalmia, 3' aunque no se observ6 ningtin caso. Los
niveles de vitamina E estaban entre lIfmites normales. 

Resultados 

Los nifios que recibieron vitamina A tuvieron una marcada disminuci6n de mortalidad y
morbilidad (Tabla 3), sin que se vieran efectos clfnicos adversos. Doce nifios fallecieron
(6.3 por ciento), de los cuales 10 eran del grupo placebo (p=0.046). Los nifios fallecidos
tenfan entre 5 a 29 meses de edad, siete eran varones. La muerte ocurri6 entre 3 a 32 dfasdespuds del ingreso (mediana, 10.5). La neumonfa3,32 caus6 10 muertes, los otros dos nifios
fallecieron despu6s de 15 y 32 dfas, respectivamente, de sepsis fulminante que sigui6 a
diarrea cr6nica y kwashiorkor inducido por el sarampi6n. El croup se present6 como un
hallazgo incidental en 5 de 10 nifios que fallecieron de neumonfa. 

La duraci6n de los casos de neumonia fu6 casi dos veces mds en el grupo placebo que en
el grupo tratado con vitamira A (p<0.001) y el 66 por ciento de los nifhos con neumonfa
cr6nica (mayor de 10 dfas) estaban en el grupo placebo (p=0.008). De manera similar, ]adiarrea continu6 por un perfodo tres veces mayor en el grupo placebo (p<0.001) y 72 por
ciento de los nifios con diarrea cr6nica estaban en este grupo (p=0.023). El croup post
sarampi6n fue m scomfin en el grupo placebo (p =0.033), asf como ]a estomatitis herp6tica
(p =0.08). Finalmente, la estancia hospitalaria de los sobrevivientes fue tres veces mds corta 
en el grupo tratado con vitamina A (p =0.004). 

En general, 77 nifios presentaron resultados adversos (Tabla 3), de los cuales 52 estaban en
el grupo placebo (p=0.004). Comparados loscon nifios del grupo placebo, los nifios
tratados con vitamina A tuvieron menores riesgos relativos de muerte (riesgo relativo, 0.21;intervalo de confianza del 95%, 0.05 a 0.94), neumonfa prolongada igual o mayor de 10 dfas
(riesgo relativo, 0.44; intervalo de confianza del 95%, 0.24 a 0.80), diarrea prolongada igual
o mayor de 10 dfas (resgo relativo, 0.44; intervalo de confianza del 95%, 0.19 a 0.86), croup
post-sarampi6n (riesgo relativo, 0.51; intervalo de confianza del 95%, 0.28 a 0.92), 
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intervenci6n en vfas a~reas (riesgo relativo, 0.10; intervalo de confianza del 95%, 0.10 a 
1.26), estomatitis herp6tica (riesgo relativo, 0.38; intervalo de confianza del 95%, 0.05 a 
1.06) y necesidad de cuidados intensivos (riesgo relativo, 0.35; intervalo de confianza del 
95%, 0.13 a 1.16). El riesgo general de un resultado adverso en los nifios tratados con 
vitamina A fue la mitad del de los nifios del grupo placebo (riesgo relativo, 0.51; intervalo 
de confianza del 95%, 0.35 a 0.74). De los 77 nifios que tuvieron resultados adversos, solo 
dos fueron >2 afios de edad (p=0.002 y el riesgo en un nifio >2 afios de edad fue 
sustancialmente menor que en los m6.s pequefios (riesgo relativo, 0.15; intervalo de 
confianza del 95%, 0.02 a 0.91). Ning-in nifio con concentraci6n de retinol > 0.7,umol/litro
(20 ,ug/dl) falleci6; sin embargo el escaso niimero de nifios en este grupo (n= 14) deja en 
duda la significancia de este hallazgo. 
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Tabla 3. Mortalidad y Morbilidad in 189 nifios con sarampi6n, segun tratamiento 

Caracterfstica 
Placebo 
(n=97) 

Vitamin A 
(n =92) 

Reisgo Relativo 
(95% IC)y 

Valor P 

Fallccimiento 10 2 0.21 (0.05-0.94) 0.046 

Edad de muerte (meses) 
<6 1 0 
6-12 7 1 
13-23 1 1 
_>24 1 0 

Neumonfa (dias)
Duraci6n 
> 10 

12.37 (5, 8, 17) 
29 

6.53 (3, 5, 8.5) 
12 0.44 (0.24-0.80) 

< 0.001 
0.008 

Diarrea (dias)
D'iraci6n 
_>10 

8.45 (5, 7, 10) 
21 

5.61 (3, 5, 7) 
8 0.40(0.19-0.86) 

< 0.001 
0.023 

Croup post-sarampi6n 27 
con intervenci6n en vias a6reas 9 

13 
3 

0.51 (0.28-0.92) 
0.35 (0.10-1.26) 

0.033 
0.16 

Estomatitis herpdtica 9 2 0.23 (0.05-1.06) 0.08 

Cuidados intensivos 11 4 0.38 (0.13-1.16) 0.13 

Resultdo adverso " 52 25 0.51(0.35-0.74) < 0.001 

Estancia hospitalaria (dias)y++  15.24 (8, 11, 19) 10.52 (7, 9, 13) 0.004 

Por cada tratamiento los valores en italicos representan promedios, los valores in par6ntisis representan 25',
50My 75' percentiles. Otros valores refieren a numeros de pacientes. 

Riesgo relativo refiere a ia 'roporci6n entre cada acontecimiento en el grupo vitamina A comparaci6n con el 
grupo placebo. IC refere a intervalo de confidencia. 

*Incluye fallecimiento, neumonia ? 10 dias de duraci6n, croup post-saramipi6n, o remisi6n para cuidado 
intensivo. 

O Refiere a los nifios sobrevivientes. 
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Discusi6n 

Los resultados de nuestro estudio, controlado, aleatorizado, indican un marcado efecto 
protector de ]a vitamina A en el sarampi6n, no obstante la provisi6n de cuidados medicos 
generales y la presencia de enfermedad avanzada y complicada. La vitamina A redujo ]a 
tasa de mortalidad a m,.s de la mitad y ]a duraci6n de neumonfa, diarrea y estancia 
hospitalaria a cerca de un tercio. La incidencia de estomatitis herp6tica y la necesidad de 
cuidados intensivos parecen haber sido reducidas por ia vitamina A. La consistencia del 
beneficio respecto a todas las variables resultado es notable, dado que ]a mortalidad no es 
un criterio sensible. Los estudios previos sobre sarampi6n' 6 carecfan de poder estadfstiro 
para establecer el beneficio de la vitamina A debido a que se apoyaban en las tasas de 
mortalidad. 

La respuesta favorable al tratamiento con vitamina A puede entenderse en t6rminos de la 
aitfsima incidencia (92 por ciento) de hiporetinemia en nuestros pacientes (Tabla 2). La 
hiporetinemia implica un estado de deficiencia de vitamina A a nivel tisular dado que
virtualmente no hay dep6sitos tisulares perifdricos de vitamina A excepto en la retina.3--36 

Niveles s6ricos de retinol por debajo de 0.7 mol/litro (20,ug/dl) parecen ser inadecuados 
para las nccesidades biol6gicas del cuerpo.3 3 La vitamina A por vfa oral es bien absorbida 
ain en pacientes con diarrea,37 de manera que los efectos observados pueden ser 
razonablemente atribufdos a la correcci6n del d6ficit tisular de vitamina A. No sabemos, 
sin embargo, si la deficiencia fue corregida mediante el incremento en las concentraciones 
sdricas de retinol o por algfin otro mecanismo, ya que no medimos los niveles de retinol 
s6rico despuds del tratamiento. 

La hiporetinemia, asf como en este estudio, aparece casi invariablemente en nifios con 
sarampi6n grave, 8"4 y la reducci6n en los niveles de retinol s6rico se asocia con enfermedad 
crecientemente grave." Como muchos de estos datos provienen de poblaciones donde la 
deficiencia nutricional de vitamina A es un problema conocido,8-10 se ha inferido que la 
hiporetinemia en el sarampi6n representa el agotamiento de las reservas hepticas.6 ,7  Sin 
embargo, hay otro posible mecanismo alterno. La hiporetinemia puede ocurrir en presencia
de reservas hepditicas adecuadas de vitamina A cuando las reservas ne son movilizadas lo 
suficientemente ripido para satisfacer la demanda.36 Se ha visto lo anterior en fiebre,
neumonfa, artritis reumatoidea, hepatitis, amigdalitis aguda y fiebre reumtica ; en 
desnutrici6a proteico-energ6tica38; y ahora, tambidn en sarampi6n.8 De ahf que, ]a
hiporetinemia observada en nifios con sarampi6n grave en Kinshasa, Zaire,' y Ciudad del 
Cabo, donde ]a deficiencia nutricional de vitamina A es poco comfin, podrfa ser debida a 
movilizaci6n inadecuada de reservas heptticas. Un estudio realizado hace 25 aflos demostr6 
que la deficiencia de vitamina A es rara en Ciudad del Cabo, ain en nifios con desnutrici6n 
proteico-energ6tica grave, 38 y parece que-sigue siendo rara. En una revisi6n de las listas de 
bases de datos computadorizados de los pacientes internos en nuestro hospital pediltrico, 
que aende predominantemente a la comunidad poco privilegiada local, encontramos 
solamente tres casos de deficiencia clifnica de vitamina A entre 161,381 nifios ingresados en 
un perfodo de 13 afios; no se informa de ningfin caso desde 1985. 
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En vista de ]a evidencia de que la hiporetinemia puede ocurrir en presencia de reservas 
hepticas de vitamina A adecuadas8 y en poblaciones no conocidas como deficientes en 
vitamina A," parecerfa prudente proceder asumiendo que la adecuaci6n nutricional previa 
no asegura contra el desarrollo de hiporetinemia en sarampi6n grave. De modo que, a todo 
nifio seriamente afectado con sarampi6n, se le deberfa reponer vitamina A a la dosis 
proporcionada por Barclay y COIs. 6 (400,000 UI), que en nuestro estudio prob6 ser eficaz y 
segura. La Organizaci6n Mundial de la Salud ° recomienda una dosis menor (100,000 a 
200,000 UI), pero aft no ha sido establecida su eficacia en sarampi6n. 

Se puede preguntar sobre el costo-beneficio del tratamiento con vitamina A para todos los 
nifios con sarampi6n grave. Sin duda, los nifios menores de dos afios de edad estdn a mayor
riesgo de sufrir consecuencias graves y se benefician mi.s de la vitamina A. Cuando 
escasean los recursos, deberfa darse prioridad a tales nifios. En nuestro estudio, sin 
embargo, la mitad de los nifios por arriba de dos afios de edad estuvieron a riesgo de 
xeroftalmia por sus niveles de retinol s6rico inferiores a 0.35 pmol/litro (10 ,ug/dl),3' por
lo tanto deberfan tener tratamiento profilictico con vitamina A. De modo que, cuando los 
recursos lo permiten, todos los nifios con sarampi6n grave deberfan recibir vitamina A 
suplementaria. 

Estamos en deuda con muchos colegas por su crftica constructiva; con el Sr. R. Sayed,
estadfstico del Departamento de Salud Comunitaria de la Universidad de Ciudad del Cabo, 
por sus consejos en el disefio del estudio y los procedimientos de aleatorizaci6n; con la Sra. 
G. Joubert, del Consejo de Investigaci6n M6dica de Sud.frica, por su ayuda en ]a
recolecci6n de datos y andlisis preliminares; con Glaxo (Suddfrica), por ]a donaci6n de 
nuestra computadora; con el personal de enfermerfa del City Hospital for Infectious 
Diseases por su invaluable ayuda, asf como con el superintendente m6dico del hospital, Dr. 
P.J.W. Roux, por las facilidades; con el Sr. A.F. Rodrfguez por la b6squeda de bases de 
datos de pacientes del War Memorial Children's Hospital de la Cruz Roja; con el 
superintendente m6dico, Dr. R.O. Simpson. por permitirnos el acceso a las bases de datos; 
con el McCaul Bell Bequest del Instituto de Salud del Nifio de la Universidad de Ciudad 
del Cabo por el financiamiento para el Profesor H. de V. Heese que proporcin6 fondos para
las determinaciones de vitaminas y ]a protefna ligadora de retinol; y con ]a Sra. Frances 
Pocock por efectuar estas determinaciones en el laboratorio del Instituto. 
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MANEJO DEL SARAMPION Y LA VITAMINA A
 
Introducc~n 

E lsaranpi6n se puede prevenir ficilmente 
por medio de la vacunaci6n. Sin embargo, 

en 1989, 45 millones de niflos de pafses en vfa 
de desanollo tuvieron el sarampi6n y, de estos, 
mas de 1,4 millones murieron. Las muertes por 
el sarampi6n ocurren principalmente como con-
secuenciadecomplicacionescomolaneumonfa, 
la diarrea y el crup (laringo-traqueftis). Otras 
complicaciones del sarampi6n ta,!s como la 
ceguera, la otitis media, la encefalitis yel retraso 
en el crecimiento, dejan como consecuencia 
lesiones permanentes. En Africa, donde la 
prevalencia de ceguera es de 1 por 1000, el 
sarampi6n causa la mitad de los casos de ceguera 
infantiL La incidencia de morbilidad y la mor-
talidad(porotrasenfermedadesinfantiles)enlos 
meses que le siguen a una epidemia de 
sarampi6n pueden Ilegar a ser diez veces m s 
altas entre los sobrevivientes al sarampi6n. Este 
impacto a largo plazo solo ahora se estA confir-
mando, e indica que las consecuencias del 
sarampi6n son mds serias de lo que se habfa 
imaginado anteriormente. 

Hasta la fecha no existe una cura o tratamiento 
especffico para el sarampi6n. Asf, las normas 
para el manejo de la enfermedad estAn dirigidas 
a la prevenci6n y tratamiento de sus com-
plicaciones: antibi6ticos para las infecciones 
secundarias, antipirdticos para la fiebre, terapia 
de rehidrataci6n oral paraladiarrea, y tratamien-
to de las complicaciones oculares. Estudios re-
cientes en Africa han demostrado que la terapia 
con vitanina A reduce en un 50% la tasa de 
mortalidad y las complicaciones severas del 
sarampi6n. Aunque la vitamina A no tiene 
ningdin impacto directo sobre el virus que causa 
el sarampi6n, previene o disminuye la severidad 
de las complicaciones de la enfermedad, 
posiblemente mediante su papel protector del 

sistema inmunol6gico y el tejido epitelial. El 
sarampi6n disminuye el nivel sdrico de vitamina 
A, causando una deficiencia que a veces no es 
obvia en el examen clfnico. Se cree que el fun
cionamiento de las superficies epiteliales del ojo 
y de las vfas respiratorias y digestivas se 
deteriora cuando el. nivel sdrico de vitanina A 
disminuye y persiste por debajo de niveles 
crfticos. Esto permite que el virus del sarampi6n 
y otros agentes pat6genos penetren dichos 
tejidos epiteliales, causando daflos en el ojo, 
diarrea, neumonfa, crup y otitis media. 

La vitamina A puede ser efectiva en la 
reducci6n de las muertes y c-mplicaciones 
asociadas con el sarampi6n, cuando se ad
ministra por vfa oral en forma lfquida con
centrada, ya sea en c~ipsulas o con un frasco 
dosificador. No se necesita ninguna habilidad 
tdcnica o equipo especial para este procedimien
to. Puesto que son pocos los requerimientos 
t6cnicos y operacionales para el tratamiento del 
sarampi6n con vitamina A, su administraci6n se 
puede incorporar ficilmentc al manejo actual de 
los casos de sarampi6n. Cada programna de salud 
necesitard adaptar el componente de vitamina A 
para ajustarlo alas polfticas y pr~cticas actuales. 
Especfficamente, se deben ejecular las siguien
tes acciones: 

0 	Formulaci6n de nuevas normas o gufas o 
revisi6n de las ya existentes para el 
manejo del sarampi6n. 

0 	Capacitaci6n del personal de salud 
(trabajadores de salud, supervisores, y ad
ministradores), mediante sesiones de 
entrenamiento cortas, sobre "por qu6" y 
"c6mo" se hace el manejo de los casos del 
sarampi6n. 



de 	la nifiez. Sin embargo, hasta hoy, las ex
* 	 Adquisici6n ydistribuci6n de materiales, periencias clfnicas sugieren que se pueden al

incluyendo la vitamina A. canzar reducciones dramiticas a corto plazo en 

" Adici6n de informaci6n especffica en los 
formularios e informes existentes para 
vigilar la efectividad del manejo de los 
casos de sarampi6n. 

Se debe enfatizar que la administraci6n de 
vitainina A en los casos de sarampi6n no debevitaminua e n ca de sramele indebealadisminuir la importancia que se le debe dara la 
vacunaci6n universal, al mejoramiento 
nutricional, y al tratamiento adecuado de las 
complicaciones del sarampi6n. De hecho, la 
vacunaci6n universal es la primera intervenci6n 
para el control efectivo y sostenido del 
sarampi6n. El mantenimiento de un adecuado 
estado nutricional en los niflos pequeflos, espe-
cialmente entre los 6 y 24 meses de vida, 
asegurarA la reducci6n de las tasas de mortalidad 
por sarampi6n y otras enfermedades comunes 

el 	ndmero de muertes y en la incapacidad
asociadas con el sarampi6n, si a todos los nifios 
que presentan la enfermedad se les administra 
dosis altas de vitamina A porvfa oral. Los costos 
son mfnimos. 

Este paquete contiene algunos instrumentosqufaliranainrpaindeoso
que facifitardn la incorporacidn de los con
ocimientos sobre el manejo nutricional del
sarampi6n - especialmente la administraci6n 
de vitamina A - en los programas existentes. 
Se supone que los usuarios de este material ya 
estn familiarizados con las gufas de vacunaci6n 
y el manejo de los casos de sarampi6n y sus 
complicaciones. Por esta raz6n, este paquete se 
concentra especialmente en la nueva 
informaci6n sobre el manejo de los casos, espe
cialmente en la utilizaci6n de la vitamina A y la 
importancia de la alimentaci6n. 

Este paquete contlene: 

* 	 Manejo de las casos de sarampin 
(Dirigido a trabajadores de salud de todos los niveles, resume todos los aspectos del 
manejo de los casos de sarampi6n, desde el diagn6stico hasta el tratamiento.) 

m Provisiones de vitaminaA: Gufa 
(Dirigido al personal responsable de la adquisici6n de la vitamina A y su almacenamien
to.) 

* 	 Bases cient(f'waspara la utilizacinde ia vitaminaA:Bibliograffacomentada 
(Contiene informaci6n tdcnica apropiada para mddicos, investigadores y ad
ministradores de salud con conocimientos tcnicos.) 

* 	 Manejo de los casos de sarampi6n y la vitamin A: Diapositivasy texto 
(Contiene informaci6n prdctica que necesitan los trabajadores de salud y sus super
visores acerca de la implementaci6n de las nuevas normas o gufas para la 
complementaci6n con vitamina Adentro del contexto de un programa comprensivo de 
control del sarampi6n.) 
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MANEJO DE LOS CASOS DE SARAMPION 1
 

1. Diagn6stico del sarampi6n 

No hay una prueba rApida de laboratorio para diagnosticar el sarampi6n. Una definici6n clfnica 
sencilla para el diagn6stico del sarampi6n es la siguiente: 

Fiebre por mnus de tres dias con un brote nAculo-papular caracteristico, y por Jo 
menos uno de los siguientes signos: tos, secreci6n nasal, ojos rojos. 

Para hacer el diagn6stico de complicaciones del sarampi6n se deben seguir dos pasos: elaborar la 
historia clfnica y practicar el examen clfnico, como se describe a continuaci6n: 

Elaborac16n do la Historia Cfnlica 

-Pregunte acerca de: 

1. 	 Lactancia matema, y si el niflo est, recibiendo alimentos de destete. 

2. 	 Sed - sfntoma de deshidrataci6n. 

3. 	 Tos, rapidez o dificultad para respirar- sfntomas de pneumonia. 

4. 	 Diarrea - se define como tres o mds deposiciones lfquidas durante un dfa. 

5. 	 Secreci6n de los ojos u ofdos - sfntomas de conjuntivitis y otitis media. 

6. Cambios de la conciencia - pueden ser causados por deshidrataci6n o encefalitis, o 
pueden ser sfntomas de que el niho estA gravemente enfermo. 

Examen Clifnico 

-Revise especialmente: 

1. 	 La tempeatura. 

2. 	 El peso - si es posible registre el peso en una grfica de crecimiento. En aquellos 
casos en los que existe informaci6n previa sobre el peso, una pdrdida de peso puede ser un 
indicador de deshidrataci6n o de desnutrici6n. 

La informaci6n contenida en esta secci6n estA basada en material de los siguientes documentos: El Tralaniento y 
Manejo de la Desnutrici6n Protelnico-Energbica Severa. Organizaci6n Mundial de la Salud, Ginebva 1991. 
Infecciones respiratorias agudas en los niflos: Tratamiento de casos en hospitalespequehos. Serie PALTEX para 
ejecutores de programes de salud No. 24. Organizaci6n Panamericana de la Salud, OPS/OMS. Washington, DC 
1992. Manejo del paciente con diarrea. Programa Salud Maternoinfantil, Control de las enfermedades diarreicas. 
Organizacion Panamericana de la Salud, OPS/OMS. Washington, DC 1991. 
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3. 	 Signos de deshidrataci6n - sed, sequedad en las membranas mucosas, pdrdida de 
elasicidad en la piel, agitaci6n. 

4. 	 Ritmo respiratorio y hundimiento del pecho - la respraci6n r~pida y el hundimiento del 
pecho son signos de neumonfa severa. 

5. 	 Examen de los ojos buscando daflos en la cornea - la parte central del ojo que es 
normalmente transparente y oscua puede volverse opaca o estar daflada. 

6. 	 Secreci6n en los ofdos - puede ser visible solamente al examen clfnico. 

7. 	 Mucosa bucal - ulceraciones 

2. 	 Consejos a la Madre 
El niflo va a estar ddbil y susceptible a las infecciones por algdn tiempo. En casos de sarampi6n

sin complicaciones, la fiebre cederi a la semana y el brote desaparecerd1 entre los 10 a 14 dfas. Pero 
el mayor riesgo de enfermedad y muerte se mantendrA por 1o menos durante un afio despuds del 
sarampi6n. Se debe estimular a las madres a que busquen ayuda temprana para el trataniento de 
enfermedades durante este perfodo. 

" 	 Contine ia lactancia materna, o trate de dar al nifto todo lo que pueda comer de alimentos 
del destete y lfquidos a intervalos frecuentes. Es importante alimentar al niflo con comidas ricas 
en calorfas que no contengan mucha fibra, adem~s de frutas y hortalizas amarilas y hojas de 
color verde oscuro, durante la recuperaci6n del sarampi6n. 

* 	 Controle ia fiebre para reducir el riesgo de convulsiones, manteniendo Ja temperatura del niflo 

lo m~s normal posible. 

" 	 Traiga al nifio nuevamente a consulta en caso de que: 

I. 	 Las condiciones generales empeoren. 

2. 	 La respiraci6n se vuelva ripida o diffcil. 

3. 	 La diarrea continte o aparezcan signos de deshidrataci6n. 

4. 	 El niflo no pueda pasar lfquidos. 

5. 	 Los ojos duelan, se vean nublados o haya cambios en la visi6n. 

4
 



3. Administraci6n de la Vitamina A 

La administraci6n de la vitamina A en las etapas agudas del sarampi6n salva vidas. La vitamina 
A tambidn disminuye la severidad de muchas complicaciones del sarampi6n a largo plazo. Deben 
darse complementos de vitamina A a todos los niflos con sarampi6n: 

En Areas en donde la letalidad por sarampi6n es alta. 2 
" 

En Areas en donde se sabe que hay deficiencia de vitamina A. 2 
" 

" 	 En cualquiercaso de saramp16n severo o con complicaciones. Los complementos de vitamina 
A se deben utilizar en niflos con sarampi6n severo adn en patses industrializados, como en los 
Estados Unidos o en pafses europeos. 

Los complementos de vitanina A estAn disponibles en cApsulas (50.000 UT, 100.000 UT, o 200.000 
UI) o en forma lfquida con un dosificador de presi6n. Revise las instrucciones en la etiqueta antes 
de utilizarlos. Las cApsulas se deben abrir cuando se van a administrar aniflos menores de dos aflos. 
Las cApsulas tienen la ventaja de que se les pueden dar a las madres para su administraci6n en el 
hogar. 

* 	 Dd1e la primera dosis de vitamina A directamente al niflo. 

PLAN PARA LA ADMINISTRACION DE LA VITAMNA 

A EN CASOS DE SARAMPION 

Al diagn6stico Al dia siguiente 

Niflos menores 
de 12 meses 100.000 IU 100.000 IU 

Niflos de 
12meses oms 200.000 IU 200.000 IU 

E 	 Haga que la madre observe cuidadosamente, si ella tiene que darle la siguiente dosis en casa. 
Asegdrese de que ella entiend.a la necesidad de administrar otra dosis al dfa siguiente. 

(Nota editorial: Todas las comunidades rurales y las urbanas de bajos ingresos en los pafses en via de desarrolo 
estin aalto riesgo de caer en estas categorfas. Los estudios para determinar las tasas de letalidad del sarampi6n y la 
prevalencia de deficiencia de vitenina Ason costosos ycomplejos. Los administradores de programas de atenci6n 
primaria de salud tendrAn que tomar sus propias decisiones sobre si es apropiado invertir recursos en dichos estudios 
cuando no existen dalos omis bien comenzar a administrar dos dosis de vitamina A a todos los casos de sarampi6n, 
con base en la presunci6n de que las condiciones de riesgo antes descritas posiblemente existen en sus comunidades.) 
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4. Preguntas sobre las vacunas 

Pregunte sobre el estado de vacunaci6n del nifto con sarampi6n y de otros niflos en la familia. Cada 
contacto es una oportunidad para ponerse al dfa en la vacunaci6n y para suninistrar las dosis de 
refuerzo. 

5. Diagn6stico de las complicaciones 
El nifto con sarampi6n severo o con complicaciones necesita tratamiento especial. En algunas 

circunstancias dichos niflos necesitar.n ser remitidos a otrus lugares. Un niflo presenta sarampi6n 
severn o complicaciones si durante el examen clfnico se observa cualquiera de los sfntomas 
mencionados en el cuadro: 

Signos Dlagn6stlco 

Reciente p6rdida severa de peso Deshidrataci6n y/o desnutrici6n severa 

Tos con respiraci6n rdpida o Neumonfa 
Hundimiento del pecho durante un dfa 

Tres o mds deposiciones blandas Diarrea 

Parte negra del Lesi6n ocular con riesgo de ceguera 
ojo opaca o daflada 

Secreci6n del ofdo Otitis media 

Convulsiones/Coma Encefalitis 

6. Tratamiento de las complicaciones 
Hay muchas complicaciones que se asocian con el sarampi6n severo. Sin embargo, estas pautas 

se deben seguir en el trataniento de las complicaciones mds comunes, las cuales incluyen ]a
desnutrici6r_, la neumonfa, la diarrea, las lesiones oculares, y la otitis media. Un niflo que presenta 
complicaciones del sarampi6n se puede tratar exitosamente. Cuando se les presta atenci6n temprana, 
la mayorfa de los niilos se recuperan. 

6.1 Fiebre 

1. La administraci6n de paracetamol es la manera mds efectiva de reducir la fiebre. Ad
ministre el paracetamol cuando el nifto estd muy caliente o cuando la temperatura axilar sea 
de 392C o mds. El paracetamol tiene menos efectos secundarios que la aspirina. 
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2. Cuando un niflo tiene convulsiones debido a la fiebre alta. la temperatura se puede dis
minuir rdpidamente frotdndole el cuerpo con una toalla humedecida en agua frfa. Adicional
mente, administre paracetamol cada 4-6 horas. 

NOTA: La fiebre por sf sola no es una indicaci6n para tratamiento con antibi6ticos. 

6.2 	 Desnutrici6n 

Los niflos con sarampi6n se desnutren por las siguientes razones: 

" 	 El apetito disminuye por la fiebre y la enfermedad en general. 

* 	 La alimentaci6n se puede dificultar por la presencia de lesiones en la boca. 

" 	 La absorci6n de los alimentos disminuye con la diarrea. 

" 	 Hay un incremento en la demanda de nutrientes durante las fases aguda y de recuperaci6n. 

* 	 Hay la costumbre err6nea de suspender la alimentaci6n o disminuirla en los niflos que tienen 
sarampi6n. 

Los niflos que presentan complicaciones del saramnpi6n necesitan tanto suficientes lfquidos como 
una dieta de alta calidad. El manejo de la desnutrici6n dependerd de su severidad y de la edad del 
nil'lo. Las siguientes son las recomendaciones que se deben seguir con niflos que est~n severamente 
desnutridos: 

1. 	 Estimular a las madres para que continden lactando. 

2. 	 Alimentar al nifto frecuentemente, por lo menos cada dos horas cuando sea posible. 

3. 	 Para infantes y niflos con desnutrici6n severa, comenzar con 125 ml/kg de leche diluida 
al 50%. A medida que el apetito del nifto mejora, incrementar la cantidad hasta 150 ml/kg 
de leche completa. 

4. 	 Agregar aceite vegetal y azticar a la alimentaci6n lictea o a las mezclas de alimentos del 
destete, con el fim de autnentar el contenido de calorfas. 

Si el nifio es hospitalizado, pesarlo todos los dfas para vigilar su progreso. El aumento de peso 
durante la fase intensiva de rehidrataci6n puede ser muy notable. Despuds de la rehidrataci6n, el 
aumento de peso debe ser todavfa muy rpido en los niflos que reciben un rdgimen de alimentaci6n 
alto en calorfas. La alimentaci6n por tubo naso-gdstrico puede salvarle la vida a los niflos que sufren 
de desnutrici6n severa. 

PARA MAYOR INFORMACION, VER: El Tratamiento y Manejo de la Desnutrici6n 
Protefnico-EnerggticaSevera. Organizaci6n Mundial de la Salud, Ginebra 1991. 
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6.3 	 Neumonfa 

Diagn6stico: 

* 	 Los sfIntomas de la neumonia son tos y respiraci6n rdpida. El niflo debe estarcalmado mientras 
se observa y se escucha su respiraci6n. 

" 	Los sfntomas de la neumonia severa son tos, respiraci6n rdpida y hundimiento del pecho. 
(Respiraci6n rApida es: 50 omIs respiraciones porminuto en un niflo de 2 a 12 meses de edad, 
40 o mas respiraciones por minuto en un nifto de 1a 5aftlos de edad. El hundimiento del pecho 
es: un claw movimiento hacia adentro (tiraje) de la parte inferior de la cavidad del pecho, que 
se observa entre las costillas durante la inspiraci6n.) 

* 	 Cuando la neumonia es muy severa, los niflos pueden tener dificultad para pasar lfquidos. 
Puede tambidn haber un tono azuloso en los labios y la boca (cianosis central) como 
consecuencia de la falta de oxfgeno en la sangre. 

Tratamlento: 

1. 	 Trate la neumonfa en la casa por medio de un antibi6tico oral como cotrimoxazol, 
amoxicilina, o ampicilhia. 

2. 	 Aconseje a la madre que traiga al nitlo nuevamente si la condici6n se empeora y la 
respiraci6n se toma mAs rApida o diffcil. 

3. 	 Si la neumonfa es muy severa, hospitalice al niflo, si es posible, para administrar un 
trataniento con antibi6ticos por vfa intramuscular o endovenosa. 

4. 	 A los niflos que presenten neumonfa severa se les debe administrar oxfgeno siempre que 
sea posible. 

5. 	 La disnea causada por la neumonfa tambidn se puede mejorar por medio de los 
antibi6ticos. No utilice un broncodilatador como el sambutamol. No utilice esteroides parz 
tratar la disnea asociada con la neumonfa. 

6.4 	 Crup (laringo-traquetis) 

Diagn6stico: 

* 	 El crup es un ruido fuerte durante la inspiraci6n. Lo causa la inflamaci6n de la laringe, la 
traquea, o la epiglotis. 

" 	El crup se caracteriza por dicho ruido en un nit que estA calmado, hundimiento del pecho y 
ronquera. El peligro del crup es que puede ocurrir obstrucci6n severa de 'a respiraci6n. 
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Tratamlento: 

1. 	 Trate el crup severo con antibi6ticos. Use cloramfenicol, cuando sea posible. 

2. 	 Al crup severo se le considera como una emergencia mddica. Siempre administre un 
antibi6tico inmediatamente, aun cuando el niflo sea remitido al hospital. 

PARA MAYORES DETALLES, VER: Infecciones respiratoriasagudas en los nifios: 
Tratamientode casosenhospitalespequefios.SeriePALTEXparaejecutoresdeprogramesde salud 
No. 24. Organizaci6n Pananericana de la Salud, OPS/OMS. Washington, DC 1992. 

6.5. Dlarrea y Deshldratacl6n 

Las tres reglas para el tratamlento do la dlarrea en el hogar son: 

1. 	 Dar al niflo mds Ifquidos de lo usual con el fin de prevenir la deshidrataci6n. 

2. 	 Alimentar bien al nifo para prevenir la desnutrici6n. Aconsejar a la madre que continte 
lactando. 

3. 	 Llevar al niflo a un servicio de salud si no se mejora a los tres dfas, o si desarrolla alguno 
de los siguientes signos: 

- Incremento en el niniero de deposiciones
 

- V6mito o diarrea acuosa persistente
 

-	 Sed intensa 

-	 Sangre en las deposiciones 

SI so le va a dar al nibio la soluci6n do rehldratacl6n oral (SRO) en el hogar: 

" 	Enseflar a la madre cu~nta SRO debe darle al nifto despuds de cada deposici6n y entregarle 
suficientes paquetes para dos dfas. 

" 	Ensellar a la madre c6mo mezclar y administrar la SRO. 

* 	 Administrar una cucharadita de SRO cada 1-2 minutos para un nifto menor de 2 aflos, y sorbos 
frecuentes en una taza para niflos mayores. 

* 	 Si el nio vomita, se debe esperar 10 minutos y luego continuar la administraci6n de la SRO 
a un paso mds lento. 

Para tratar la deshidratacl6n severa rdpidamente: 

* 	 Si Ud. ha sido entrenado(a) en la administraci6n de liquidos por via endovenosa, comience 
inxuediatainente. Si el niflo puede beber, administre la ORS porvfa oral mientras que se prepara 
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la venoclisis. Re-evahie cada 1-2 horas. Si no hay mejorfa, administre el goteo endovenoso 
m~s rApidamente. 

" 	 Si Ud. no puede administrar lfquidos por via endovenosa, rehidrate con la SRO (20 ml/kg 
de peso) utilizando un tubo naso-g~strico. 

* 	 Si no es posible rehidratar al nifio por via endovenosa o naso-gistrica, remftalo inmediata
mente. 

Cuando se encuentra sangre en la deposicl6n: 

Trate durante cinco dfas con un antibi6tico oral para ia shigella que se recomiende en su Ama. 

PARA MAYOR INFORMACION, VER: Manejo del pacientecon diarrea.ProgramaSalud 
Maternoinfantil,Controlde las enfermedades diarreicas.Organizacion Panamericana de la Salud, 
OPS/OMS. Washington, DC 1991. 

6.6. Lesiones Oculares
 

Para conjuntivitis (oJos rojos o pegaJosos):
 

Ensdflele a la madre a: 

1. 	 Limpiar los ojos con algod6n o con un pedazo de tela Uimpio. 

2. 	 Usar un ungilento de tetrwaciclina para el ojo, tres veces al dfa durante siete dfas. La madre 
debe: 

* 	 Lavarse las manos antes y despuds de aplicar el ungdento. 

* 	 Bajar el pdrpado inferior del nflo para que se pueda ver la conjuntiva. 

" 	 Colocar una pequetia cantidad de la medicina en el tercio inferior exteno de la 
conjuntiva. 

* 	 Mantener el ojo del nifto cerrado durante por lo menos dos minutos. 

3. Evitar el uso de otros medicamentos. 

Para el dafio do la conjuntiva: 

1. 	 Administrar inmediatamente complementos de vitamina A: dos dosis con intervalos de 
24 horas entre cada una, como se hace en todos los casos de saranpi6n, y una tercera 
dosis despuds de cuatro semanas. 

2. 	 Usar un ungflento ocular de tetraciclina al 1%, tres veces al dfa durante siete dfas. 
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3. 	 Colocar un parche protector sobre el ojo. Si no hay mejorfa despuds de tres dfas, remitir 
el niflo a un especialista. 

NUNCA UTILICE UNGUENTOS QUE CONTENGAN ESTEROIDES EN PACIENTES 
QUE TENGAN SARAMPION. 

6.7. Otitis Media 

1. 	 Limpiar las secreciones de los ofdos con un algod6n o una tela limpia. No utilizar 
ningdn instnumento para limpiar los ofdos, para evitar la perforaci6n. 

2. 	 Administrar un antibi6tico oral como la amoxicilina o la ampicilina. 

3. 	 Aconsejar a ia madre que evite la aplicaci6n de aceites u otros remedios y el uso de 
objetos para remover la secreci6n. 

Algunos materlales basicos para el tratamlento do las 

compllcaclones del sarampl6n 

Paracetir ol Tabletas de 100 mg 

Vitamin A Cdpsulas de 200.000 IU, 100.000 IU 

Cotrimoxazol Tabletas de 80 mg 

Amoxicilina C~psulas de 250 mg 

SRO (sales de rehidrataci6n oral) Paquetes para 1 litro 

Tetraciclina al 1% Ungdento para el ojo, tubos de 5 gr 
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PROVISIONES DE VITAMINA A
 
Guia 

E scrftico mantenery asegurar un suministro 
continuo de dosis altas de vitamina Apara 

su administraci6n. Muchos programas sufren de 
interrupciones en la distribuci6n de los com-
plementos de vitamina A debido a un 
planeamiento deficiente y a la subestimaci6n del 
tiempo que transcurre entre la orden de 
suministro y la entrega de los materiales que se 
necesitan para mantener activos los sitios de 
distribuci6n 

TIPOS DE PREPARACIONES 

Hay dos tipos de preparaciones de vitamina A 
que son adecuadas en el tratamiento del 
sarampi6n: 

M CAps-,las de gelatina que contienen un 
concentrado liquido de vitamina A. La 
preparaci6n cominmente utilizada es la 
cApsula de 200.000 U1, que tambidn con-
tiene 40 UI de vitamina E para mejorar la 
estabilidad y la absorci6n. Para nitlos 
pequeflos que no pueden ingerir la 
clpsula, el trabajador de salud rompe la 
pane superior de la cipsula y exprime el 
contenido directamente en la boca del 
niflo. El nihmero de gotas contenidas en 
una cdpsula de vitamina A varfa de 6 a 8. 
Cuando desempaca cada lote de cpsulas, 
el trabajador de salud debe contar el 
nuimero de gotas de una cipsula. El con-
tenido total de una cipsula equivale a una 
dosis de 200.000 UT. Para reducir la dosis 
a 100.000 UT (para nifios entre 6 y 11 
meses de edad), se exprime y se descarta 
la mitad del nimero de gotas, yla cantidad 
restante se le administra al niuo. General-
mente, las cApsulas de 200.000 UI esttn 
disponibles generalmente en envases de 
500 y 100 clpsulas, respectivamente, yel 

costo por cdpsula es aproximadamente de 
2 centavos de d6larde los Estados Unidos. 
Los envases que contienen 100 c~psulas 
son especialmente dtiles para las unidades 
desaludperifdricas, debidoalaiOrdidade 
potencia que ocurre cuando se destapa el 
envase. 

Un frasco dosificador que contiene un 
liquido ojarabe. Esta altemativa, que estA sien
do desarrollada por la OMS y la UNICEF, ad
ministra una cantidad pre-calibrada de lfquido 
concentrado directamente en la boca del niflo. 
Las principal ventaja es que el dosificador 
facilitaadministrarconmayorexactitudladosis 
adecuada de 100.000 UI en forma mds rlpida y 
menos complicada. Tambidn tiende a ser mds 
barata. 

Las preparaciones que se adquieren sin receta 
m&lica, tales como los complementos de multi
vitaminas que se distribuyen en los servicios de 
salud yen las farmacias de la mayorfa de pafses, 
son inadecuadas para el tratamiento del 
sarampi6n. 

FUENrES 

UNICEF, es el principal distribuidor de dosis 
altas de vitamina A. Ademds de las clpsulas de 
200.000 UT, UNICEF provee cdpsulas de otros 
tipos (porejemplo, 100.000 UI o 50.000 UI). 

UNICEF provee con frecuencia los com
plementos de vitamina A como parte de acuer
dos de cooperaci6n con los programas de salud 
de los pafses, o a veces como un componente de 
paquetes de drogas esenciales. Si no existe dicho 
tipo de acuerdo, o no se puede ilegar a un acuer
do, UNICEF puede proveer, a bajo costo, com
plementos de vitamina A a los gobiernos o 
instituciones. Se debe esperarun perfodo normal 
de entrega de 6 a 9 meses, pero en caso de 
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emergencia se pueden proveercomplementos en 
un perfodo de dfas. Las instituciones interesadas 
en obtener complementos de vitamina A deben 
contactar la oficina local de UNICEF en la capi-
tal de cada pals. Sight and Life, de Basilea, 
Suiza, una entidad sin dnimo de lucro fundada 
por Hoffman-LaRoche tambien ha donado 
vitamina A para uso experimental y ayuda de 
emergencia. 

ESTIMAC3ON DE LAS 
NECESIDADES DE VITAMINA A 

Un clementoUn crfticocflioeemetopaapara eel dxito de lala6xio d 
complementaci6n con vitamina A es el man-

tenimiento de un suministro constante para su 

distribuci6n por parte del personal de salud que 
identifica casos dc. sarampi6n en el hogar, la 
comunidad, el ceatro o puesto de salud, y el 
hospital. Mediante los siguientes pasos se 

pueden estimar las necesidades de vitamina A 
para un aflo. Aunque el nimero esperado de 
casos se estima con base en el nimero anual de 
nacimientos, no todos los casos de sarampi6n se 
presentan durante el primer afto de vida. 

Pimer Paso: 

Estime el ndirnero de casos de sarampi6n que 
deber, atender el servicio o instituci6n de salud, 
o que pueden ocurrir en el Area quc cubre el 
programa. durante un perfodo de doce meses. Si 
esta informaci6n no estA disponible en los 

registros del hospital, centro o puesto de salud,siga ci segundo paso. Si la informaci6n estA 
sponil sgact paso. 

Paso 1. Poblaci6n total del 

EJEMPLO 
Estimativo de Necesidades 
-ea 110,000 

Paso 2. Ndimero de nacimientos (4%) 400 

-El porcentaje de niflos protegidos equivale a la cobertura 
de immunizaci6n del 60% x85% de eficacia. osea el 51% 
se los niflos 204 

-El nimero de casos que se esperan es igual al total de 
nacimientos menos los niflos protegidos, o sea 400 204E 196 

-Apruxime a 200 

Paso 3. Ntimero de cApsulas (dos por caso) 400 

Paso 4. Ntiumero total de cdpsulas que se necesitan 
en I afto (incluye 50% extra para desperdicios. 
etc), o sea: =400x 1,5= 600 

Paso 5. Se necesitan 2 envases de 500 cipsulas, o6 envases de 100 cpsulas. 
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Segundo Paso: 

Si no existe otra base para esttraar el ndmero 
de casos de sarampi6n en su Area, suponga que 
el grupo de niflos nacidos en un aflo (niflos de 0 
a I1 meses de edad) representa el 4 por ciento 
de la poblaci6n total. Si no hay vacunaci6n con-
tia el sarampi6n en el Area, el ntrmero esperado 
de casos de saranpi6n equivale a todos estos 
niflos. Para estimar el ndmero de casos de 
sarampi6n durante un aftlo, calcule la proporci6n 
de niflos inmunizados, la cual equivale a la 
cobertura de vacunaci6n multiplicada por una 
eficacia de la vacuna del 85%. Esta cantidad se 
substrae del 4% de la poblaci6n total. Si no 
dispone de datos sobre cobertura, puede suponer 
que la cobertura es del 60%. Aproxime el 
ntimero final de casos estimados de sarampi6n 
al mdltiplo de diez mas cercano. 

Tercer Paso: 

calculari nel de dosis que se deben ad-dmero 

ministrar. 

Cuarto Paso: 

Agregue los suministros para uso inesperado 
(por ejemplo, un aumento inesperado en el 
nilmero de casos de sarampi6n, el tratamiento 
de casos de xeroftalmia), desperdicios, reservas 
para el fin del aflo y ajustes debidos a que las 
cdpsulas vienen en envases de 100 o de 500 
unidades. 

Quinto Paso: 

Hagain estimativo del ndimero de envases de 
100 o 500 cdpsulas que se necesitaran (ver el 
cuadroinds adelante). 

NOTA: Se debe estimar la necesidad de 
nuevos suministros con base en los inventarios 
locales y hacer oportunamente los pedidos de 
cipsulas para garantizar reservas adecuadas. La 
distribuci6n de vitamina A se ve frecuentemente 
afectada por suministros intermitentes o ir
regulares. 

ALMACENAMJENTO Y CUIDADO DE 
LOS SUMI1STROS 

Las cdpsulas de vitainina A generalmente se 
empacan eii envases de vidrio transparente para 
protegerlas de los efectos de la luz y la 
temperatura. Debido a la necesidad de proteger 
a la vitamina A de la luz solar, las cdpsulas no se 
deben transferir a envases transparen~ts. Las 
preparaciones con vitamina A son mts estables 
que las vacunas y no requieren refrigeraci6n. Lavitamina A no se debe congelar. La distribuci6n 

alugares apartados del Area rural se puede hacer 
cada afto. La vida titil de las cpsulas en un 
envase que no se ha abierto es de dos aflos. Cada 
envase debe tener una fecha de expiraci6n. 
Siempre que se abre un envase ocurre 
degradaci6n gradual de la vitamina, por lo cual 
en lo posible se debe utilizar dentro de los 
siguientes 6 meses. Debido a que la vitamina A 
tiene una vida limitada, los envases se deben 
rotular con fechas de vencimiento y los 
suministros se deben utilizar a medida que van 
legando. Los suministros nuevos se deben 
colocar detras de los anteriores con el fin de 
facilitar la rotaci6n. 
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BASES CIENTIFICAS PARA LA UTILIZACION DE
 
LA VITAMINA A
 

BibliografaComentada 
os 	siguientes estudios muestran que la resumidos en esta bibliograffa, indican que los 
vitamina A disminuye los casos de mor- beneficios de dosis altas de vitamina A en los 

talidad por sarampi6n. Anterionnente se pen- casosdesarampi6nseverooconcomplicaciones 
saba que este efecto solamente ocurrfa en se pueden lograr atn en dreas en donde la 
comunidades con alta prevalencia de deficiencia deficiencia clfnica de vitamina A no es un 
clfnica de vitamina A (xeroftalmia). Sin embar- problema. 
go, los resultados de estudios recientes, 

UBarclay AJ., A.Foster, and Sommer, 1987. Vitamin ASupplements and Mortality Related 
to Measels: ARandomized Clinical Trial. BritMedicalJ 294:294-296. En un estudio clfnico 
efectuado durante una epidemia de sarampi6n en Tanzania, 180 niflos menores de 6 aflos que 
ingresaron al hospital fueron acignados al azar aun grupo de tratamiento con vitamina A(200.000 
UI el dfa del ingreso, y otras 200.000 UI al dfa siguiente), o a un grupo de manejo tradicional 
del sarampi6n sin vitamina A. La mortalidad en el grupo que recibi6 la vitamina A fue de 6/88 
(7%) comparada con 12/92 (13%) en el grupo de control. La diferencia mds grande se observ6 
en los niflos menores de 2 aflos y en los que tuvieron complicaciones pulmonares. La tasa de 
mortalidad fue varias veces mayor en los niflos desnutridos que en los bien nutridos. La vitamina 
A redujo la mortalidad en todos los grupos nutricionales. 

* 	 Coutsoudis, A.,M. Broughton, and H.M. Coovadia, 1991. Vitamin A Supplementation 
Reduces Measles Morbidity in Young African Children: ARandomized, Placebo-Control
led, Double-Blind Trial. AmerJ ClIn Nutr54:890-895. En Durban, Africa del Sur, 60 niflos de 
4 a 24 meses de edad (edad promedio de 10 a 12 meses) con complicaciones de sarampi6n se 
asignaron al azar a un tratamiento con vitamina Ao a un placebo, desde su ingreso al hospital. 
A los nifos se les hizo seguimiento diario durante 8 dfas en el hospital, y despuds del egreso a 
las 6 semanas y a los 6 meses. Se administr6 una dosis oral de 200.000 UI a los niflos mayores 
de 12 meses en cada uno de los dfas 1,2 y 8, y 6meses despuds de la hospitalizaci6n. Los niflos 
menores de 12 meses recibieron 100.000 UI cada vez. Los resultados mostra-on una reducci6n 
significativa en la duraci6n de la neumonfa y una recuperaci6n completa a los 8dfas en el 96% 
del grupo de tratamiento con vitamina A en comparaci6n con el 65% del grupo de control. 
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* 	 Coutsoudis, A., M. Broughton, H.H. Coovadia, and P. Kiepiela, 1992. Vitamin A Sup
plementation Enhances Specific Ig G Antibody Levels and Total Lymphocyte Numbers 
While Improving Morbidity in Measles. The PediatricInfectious DiseaseJournal11 (3):
203-209. Sc investig6 el efecto de suplementaci6n con vitamina Asobre factores inmunologicos 
en niflos de Sur Africa (afectados por sarampi6n entre las edades de 4 y24 meses), durante una 
prueba aleat6ria de doble-ciego. Los dos grupos (grupo placebo n=31 y grupo tratado n=29) 
tenfan las mismas caracterfsticas de base. El grupo que recibfo la vitamina A tuvo menor 
incidencia de complicaci6nes durante el sarampi6n y de morbilidad durante los seis meses 
posteriores a la enfermedad. En el grupo tratado hubo un incremento significafivo del numero 
total de limfocitos yen el nivel de anticuerpos contra el sarampi6n ligados a la inmunoglobulina. 
El interleukin 2 y los valores de complemento en el plasma no se afectaron por el tratamiento 
con vitamina A.Estos resultados confirman los hallazgos de investigaciones en animales como 
a las cuales sugieren que los mecanismos de acci6n de ]a vitamina A en la reducci6n de la 
morbilidad y mortalidad estAn parcialmente relacionados con el fortalecimiento de funciones 
inmunitArias especificas. 

* 	 Foster, A. and A. Sommer.1987. Corneal Ulceration, Measles, and Childhood Blindness in 
Tanzania.BrltJ Ophtalmol71:331-343.Se examinaron ciento treinta niflos menores de 11 aflos 
que tenfan ulceraciones comeales, con el fin de determinar la causa de las ulceraciones. De estos 
niflos, 40% eran menores de 2 aflos y 76% eran menores de 5 afios de edad. Las mediciones de 
retinol sdrico mostraron que el 26% de los nifios tenfan deficiencia de vitamina A. El sarampi6n 
se asoci6 con el 29% de las tilceras comeales en los niflos menores de 2 aflos, el 70% en los de 
2 a 4 aflos, y el 37% en los de 5 a 10 aflos. 

Hussey, G.D. and M.Klein. 1990. ARandomized Controlled Trial ofVitamin A in Children 
with Severe Measles, The New EnglandJ Medicine 323:150-164. En Cape Cod, Africa del 
Sur, se efectu6 un estudio clfnico controlado, doble ciego, con asignaci6n al azar a un grupo de 
trataniento con vitanina A y a un grupo con placebo, en 189 nifios con sarampi6n severo y sin 
xeroftalmia. Al grupo de vitamina A se le administraron 2dosis de 200.000 UI cada una con un 
intervalo de un dfa entre cada dosis. En total murieron 12 niflos, de los cuales 10 eran del grupo 
de placebo. Los niflos que recibieron la vitamina A se recuperaron ms rapidamente de la 
neumonfa y la diarrea, tuvieron menos crup, y permanecieron menos dfas en el hospital. Las 
diferencias fueron estadisticamente significativas. 
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* 	 Markowitz, L.E.N. Nzilambi, WJ. Driskell, et al. 1989 Vitamin A Levels and Mortality 
Among Hospitalized Measles Patients, Kinshasa, Zaire. J Trop Pediatrics 35:109-112. En 
Kinshasa, Zaire, se estudiaron los niveles sdricos de vitamina A en 283 niflos de 4 a 60 meses 
de edad (mediana de 12 meses) que fueron hospitalizados por sarampi6n. Setenta y un niflos 
murieron en el hospital. El riesgo de mortalidad fue significativamente mayor en los niflos 
menores de 24 meses con niveles de vitanina Apor debajo de 5 microgramos por 100 ml. que 
en los que tenfan niveles mis altos. 

* 	 Reddy V., P. Bhaskaram., N. Raghuramulu et al. 1986. Relationship Between Measles, 
Malnutrition, and Blindness: A Prospective Study in Indian Children. Amer J Clln Nutr 
44:924-930. En un estudio prospectivo de 1.455 niflos menores de 5 aflos efectuado en 
comunidades marginadas de Hyderabad, India, se efectuaron mediciones de peso y talla, y se 
recolectaron datos de morbilidad semanalmente durante un perfodo de 15 meses. En total se 
identificaron 318 casos de sarampi6n, de los cuales a281 se les hizo seguimiento durante 6meses 
despu~s de la recuperaci6n. Se observaron lesiones de la c6mea en el 3% de los casos de 
sarampi6n. Casi un 60% de los niflos desarrollaron bronconeumonfa o diarrea durante el perfodo 
agudo del sarampi6n, y un ndmero tres veces mayor de niflos con sarampi6n ilegaron a tener 
desnutrici6n severa en comparaci6n con niflos sin sarampi6n apareados por edad y peso al 
comienzo del estudio. 

Discusi6n 

Etudios recientes han demostrado que, ademd1s de prevenir la ceguera, la vitamina A es un factor 
importante en la prevenci6n de la mortalidad infantil. Las membranas de recubrimiento del organis
mo (especialmente las superficies epiteliales) y el sistema inmunol6gico necesitan la vitamina A para 
funcionar normalmente y mantener su integridad. Los niveles de vitamina A en la sangre son bajos 
en los niflos con sarampi6n, por razones que no se conocen bien. El organismo almacena la vitamina 
A en el hfgado y parece que el sarampi6n interfiere con su liberaci6n desde los dep6sitos hacia la 
sangre. Cuando los niveles de vitamina A son bajos, los tejidos epiteliales no pueden continuar 
protegiendo al organismo en forma efectiva contra los ataques de agentes infecciosos del medio 
ambiente. Tambdn se reduce la capacidad de recuperqci6n de los tejidos despuds de estos episodios 
de infecci6n. El resultado es un incremento en la severidad de las infecciones, complicaciones mds 
serias, y un aumento en el riesgo de muerte. 

Estos estudios muestran que la vitamina A disminuye la letalidad en los casos de sarampi6n, no 
solamente en comunidades en las cuales es frecuente encontrar signos de deficiencia de vitamina A 
sino tambidn cuando la deficiencia es marginal o subclfnica. Estos estudios tambidn indican que: 

17
 



" 	La diarrea al parecer no reduce suficientemente la absorci6n de dosis altas de vitanina A por
vfa oral para impedir su impacto teral~utico. Los pacientes con sarampi6n que tienen diarrea 
deben recibir las mismas dosis de vitamina A que otros pacientes con sarampion. 

* 	 El mayor beneficio de la vitamina A puede ocurrir en niflos menores de 2 aflos. Sin embargo,
los beneficios de la vitamina A se observaron hasta los 6 afios de edad. Por consiguiente, a 
todos los casos de sarampi6n severo o con complicaciones se les debe suministrar dosis altas 
de vitamina A. 

" 	 El sarampi6n estA estrechamente relacionado con la desnutrici6n, la cual aunenta el riesgo de 
muerte porsarampi6n. ytambidn dsta aparece como consecuencia del sarampi6n. La educaci6n 
a la madre para que ofrezca mds alimentos al nifto que se estA recuperando de saranpi6n puede 
ayudar a salvar mds vidas. Por lo tanto, estA ampliamente justificado el tratamiento nutricional 
intensivo del sarampi6n con la administraci6n de vitaxnina A durante la fase aguda y la 
alimentaci6n extra durante la recuperaci6n. 

" 	 El sarampi6n yla deficiencia de vitamina A son factores etiol6gicos importantes en la ceguera
infantil. En los pacientes con sarampi6n, el riesgo de ulceraci6n de la c6mea puede mantenerse 
alto por varias semanas despuds de la enfermedad. Este riesgo estA asociado con deficiencia 
de vitamina A, herpes simple, invasi6n de los ojos por el virus del sarampi6n, y el uso 
tradicional de medicinas nocivas para el ojo. 
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