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Bra/il, are c\pe'tcd to pri idc addtiomal .'vi"dcncc 
rc l'ardin t,. te 'hl",that detcrmine tlhe impact f 
. itamin A ,upplcmntain n onmorhidit, and nor-
tal itI comilI". 

I 1Ii, lthc .sjp c. tl tlill the 11IiI Of .IIilil A u1lll 
miiotaljt , aind mii rhthl , , ill \, r\nI li the,,e dilicent 

SC IilE'N. W\'helilt' the II, All O). I)h_ -d. AL Cilul 

hC utO ,, vII .' tC,+'t0'tlL' to, the+.'llll_Ch t IIlI,++ III+ll 

lCtO hs Illhe Hediell dtLt'liCiLiL to lic \tcit 


v'ti I I.Ill'. istlt I 't I lid . l J)I ., ll ll\ irx.
'hi -

The uronlp concluded that thereI I t(Iitlcs,ii0 that 
all adcLtNlC tamin , statu, pr nt iitritional 
blidnc,, and cnhancc,, child health and ,tir\ i\ al. 
Theref re aicIrdnc 10 detI'line,tlThrorc. cocrni\nt 
stLI 'iIiAl1I CIiniical aidIltmi eIniall of\ Ihtll 
hih-risk child p uIltiJt toISmid .1 ,L' L'Iii to r,,.',,c.,i5 

\I Ito (l ie dit',N i takes h\ atpprioprli'tc 1'.' 

Ov., t\, i,,._ t)l +'t [Cll, , t0(k,", M.Ir0c'Lrrll ll' lital~l os 

shose intake,,arc cirr'itlk inadequate. 

1 a+1. NOItF: I'rcliniinar\ resuits of Ite (Ghana morbiditv squdlY puhi,,hcd im I ancet (33):361-2) iha; c ,iokii 
pronmun :_d pu~iti \' Lel'ct on the ,\ eri1\ of iiln ,,e epi i.e.. the rate ot'clinic ad iiii s \s. 12 +'remlmI, ,ode,,. lower 
in lh1, vial llil .\ ruiup and the rtIIc of hospital ;ihniioiis 3X l rc.nt lo\ cr. Ilo,, c+'+vr, aimdail\ pie\. cc otli. 

',
,nlptOIni aid ,0 ldi1im1', did not diIfcr hc . c. thc \ ianlin .is and pitI ch. rogroLIipS. 
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II. BACKGROUND
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\ ilalniil Miil I" ir';.lCkJ ilA\(10 16 , 11n0\ e~ ICIIOf 

ilar cn ioriieitin. 

It hat hccn rcconlii/cd tor ,tiic 71 \car that 
Nevcrc %itaillii lctiL'icPcc\ C'lac, \crOplithiaiuiiaA 
and this, inI tnrn. I,aN,,tci.tcLtdit lichcr-thin-

CXpCctcL dcath 'ill'e,\lttlichiidrcii. Thcr,_" hIt,in 
alsi' hcni a i'l\t d\ N icrci,litii,h oIdI,- frc 

children Nuntcririg trori uhcliiical %ilaitiin \ dcfi-
c ficnc. nilh cL igns. ailst Nstifter Irol anN co 

increasetd risk of iiftctoion iid dcath. Vilaiiiri A 
intervention ludic,, lticirtakcton If vi them 9601 
pre'iitnfhoN that -,nianin A iint'rventionl prt!tran,, 
can unccestunll\ reduce il'ri k oh' w'rotlitliahllia. 

Munch Lnc.rtairill- re ainiN, lto.%ever,as to tihe ina-
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nuch prog rams or ho" difttC hiiicliniiic lPOPIiitliIln
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oihtial n t- hplhlitciii c ll-l nc l l\ch r n . tI crc
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< LIaliO~l \ 1110l1, 1111.i\ril,,k. 

diFarh it IN 2,fciNi 'ltt iti to l alt rlcIoi illthe 
iiilrc in 2.\ titouutlNh e c icc ior'r1liccN o t oi 

4L51)ii tc,lr. ct.It cci NN ltiicpldr' I ic c crifc it l 

ramor cliicall 1 l-cNIW<CiN \iitililAi.\ c'llcIc tcC
 

Nic\ 'Ni\ 10 1- 7 1and
Nticn0illrc, 1 
chihhicnin
11) 22) J ilill k/l,C'lcclck! %illki~es oIllOf 

450i I e 1IIcT'. c elic' (it' filefil 1110il', ihC cl , Pro-

IlNiill tOll C'\C", ,,I \\it, file"LolrIllCid Wc,lCdl. IAC'L ,,~C' 

siililple c' \;io ILiri_, 12I.771 andtl,, ,tifficienlllk 

12,211) ir,piamnll i cMi( 1:ll illaec i andtic 

deC'Mi .itUltIdicid pilccutticN IiNII Nillicic'ril tlohlul 

to aillio tiic rci;itlllliIp lt \ iantiti ..\ lipplc icIit.i

tiln and rrilitalil risk il hc c\ainl .,iicthi, idi
tiiinal ulutcot N addctd carl\ in fltc Nitd\. A 4 
pha rit,,c i _ lctreatedcrccnt I inctiot l ittori 

d .icrit- .iiilN 

;iilltIcI children \IlliC' ll ilIC Illrinr l ilant 

Nilia tiNi , mIl Irtcat a i, (41 II.c.. 

it i 

Lp) to ta70)pcr cil its[ rcdLitiiln Uni11o a cniiIliulnce 
inal'NiN I, iI i.e..ilitui childrii rcccIn igg cap-

ALileI p l. c d<llIarical\ CIcliN tIctlataiii ail 

repiralor\ mtihiiditc had hee h\ ptll .;i/Ce INaScLd 

(liii epiiicnniit' icni Iibcr ;iitiN ist ajliitic aN,,o

cialion t'l\ce: \eropithalria anid itorblidil in 
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Indon .utiai0) an I. itni tetntl\, i1iThailand (7 1:d 

Ir rcspirator\ bul not diarrheal tuorhiditie, in India 

(8l. In the Aceh ntation not
stud\, 	s" pI,.,le did 
reduIcC 	th, pre\ aieiice t ditirrhe or ,pirtO\ dik-


, I
a lled he.ir cee it" lll b ti Il'rren: k lln the 

prc\ low, ,ck as l rcdd b\ nler\ i\condted 

at tlet,.imc of tihe hI,,,Iulc ,li\c\ alit m',ain ])tue to 

I.Imlolltllh e ld ,tud\ t.lat.r at the of ih 


Fh.e relakiable.' i talit\ Impact t bs)utdthe 

\koik frtoi Itnlile+ia clarl.\ r Ituired colfirilatioI. 


('inern v,as ,e\lCt eul in N,,' al,L r )aboutthe. juart 

replicabtlit \ ( the iinldill,, dile oh ih e ic'eICCt1 a 

Ni lplaccbo: ii conlll ll ht)[1-111 IIgI llficallt 

tillfCrclc", ill ba .harct c- betlilneC itiCl I ', cul
 
l-Ca d i ttIti til ll-\IILL ;,0 111 ll] t i, tl 

tiu'e iitihe bA,,luIma popiulition: to thc lhAk of nlir-


Illiatiin rcporlted oilliltLteii,c o deat; alld it 

\-,pe[C ici,,-ti1,ati(u,I 10. S ne tithe Coltce-ii, 

\,crc iddieulCd b\ theatlhmr"N I I i \onchels,. the 
applcabillt\ of thc lniN,h; tt t *iulld 
cu ut ic Nttlliti, rciliaimictl iiit icai 12 . 

[lite tiliulotc'Ir \ abot the lt(iuihic',,filillilt , 

lCtl ItIC' ,lit ltllltulm itiiuMmli iN 
" 

of lclilliic 

I~iIA1",,ccli~l. dC',+ILI,10t U 1ihC ,.iclilli 
h C\MllIll,.
 

.,\'q t~lhulc'ilaiti-nlil i diml -Iniouh iti\ ri,,k 


IlSitt iii, I h'I clinicl tII ilA a IM c Ci. r 'Ire. l hl 
he.'lit-,C4)ll(1l1, iedt l h\ l a"Nl'++n(Illlt Ill\c' , oll'+IllI' 

ithli t! nllomisi 	 clohate'd \ss stiesicin differeunt 

ties. 	 litrC aeithuitd M \,mete,aria bil'tltlN iul 
,pupilitiulN S'\pt, - nc'lL' 	 _rit\different tlcereeN ol ,,es\6ei 

COM'Al~liIil.
ofl-t100i11 Mlitd ttJIM ii llnMid n11llil1oinal 

dteficits,. itinChliIM NeCtl i\ itanmiim A dfc1licl\. 

\.these Iunluiiii'tul. - .(Cl.iea utulletulltl clinical trilu 
ill ptos ie dIe' iotl reliable Iiii iittm ltu e al-

it 	 t if health.utalill'tie flt ts iacti i :\ o lhili 

snrI\s A, and Lie\ l.clilUici 


1uita o tro mlipuiiilil.i stitlics aittlcs lessn,,e-
trmlu, intlt"itn t n. Mheln crititall\ *itl CLati titl,' 

0 tim hodseva.luailC. also cutiribulte tle of' availalhle 

inlormation v,hen results front clinical trials are 
variable. IIo svr. pO.'.iti\c finding-, frotn r'poloed 
oppl+ortunli,,tic studie.s beIllitlt \\Uigld ca.liouly 

b,.cauIN oten SLt.ht,udiC thalt Sho\,Io ,llctS arue 

ol 1*trP' I . 

RCent lalce. popltIltiI-bad,,d ,Itlie, thatl tall 
into the cah..ttei e Of clinical trial orl 

,.tpportuiii ttitdie', includ I t O initiattled in India. 
hree_" iliNepal. t\o ili hdonic,,ia. and to in Africa. 

Iies I) studies. se ci'ioimileted and analed 
aId threeuicc m ll. ,\tc l. ie', ed h\ principal 

Objectives of the Joint
 
WHO/USAID/NEI Consultation
 

M ay 28-29, 1991, Geneva
 

1Hto11\ idt i fhiluilll( htl' pliitb i.ll ,+. 
-
lialr, htc'\iL llciiiilih tha iliill ol lp 

l1tti'0ii l)ilfoil , imtl Ianclim -thii i uli c 
ach of i l'+'ldic', tSHllC011illilt1111M~

,.
k ticai aplortacl.-h 

10I tiNCe s st1.d\ I1L t HCM. dhral
able. in tcrln (of illoralitl and/or iiorbid

tIl in rclation to baseline h "iaacthritlicN. 

T hoCic ap 	 ill,utl iI tile d thib.,c ,,iid 
i l , t,. he'addl-c,,,,d.hese,liliiughl 


* Ioii ~ablish i aoiumcss ok ito guitde fulture 
u 

dala alal si,ad lacililatc cTIN,,-sltid\ 

L'tiii tr i iliN 

It liutht ul tie ab\ e information. to 
ties\ hip a cuiint'tntlN. atMthtdssi lte 

imipact ttf\itantin A\ nAtitiltire and Stipple
meinalion oilnilorbidit and oitorality as 

\wCll as inlu'ciinti facltlor,. 

ol'o 	 b d[(\ cesllore hat atvic' tail nowfl 

opetld rearding,puiritrais and policie ,, for 
etIsurin2 .tCletIuaC vitltlnint A status in 

inlftils and children. 
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investigatorsat a Joint W I 10/ SAID/NEIl cOIsulta- studies reviewed and, v,hen possiile, ,ilhaitleast 
tion held at WI I) in (eitsa on N 28-29. 19917 one hein at representati%e fi0t1 thC count s here 

At this conmltation, an inhorn al aintiophere to [he stldy %%asCarried o t. I.ouletcl prollem, pre
lacilitate candid dicussion and intueractimn aillotlll vented cotlllt rprclse.cwttativs,, from SLuIan. the 
tvestc'ator,, %kit,,o+,.ht in order to attain the ohiec- MORVITA studv in Inhon,ia. ald 'rn11 MadurNa, 

fives. To achie,,e tis,. attendaiice ,,al',limited to to India. from attending. 
more than Ito in c,,tigators representing each of the 

2 	 [% o additional randtmiied. masked, placehk-controtled trials onl morbidity risk associalons are in progress but 
,Acre not rc e ed atleilo 'tiultation. One of these trials i h g in an urhan sluml area near )elhi, India,collulllCled 

and is a, ,sin tile impact 1la single large do of \ itanin A on ilteincidence and duration of diarrhteal Cpisodes 
during at ,tt-m 111,h -up period anmon children ged 12 to Of)iotlhs.he secoIId trial is in a seiJ-arid ri lIoll1l'(h110 

tlc ,tlaie oin+ ,:.Nlhcalt lIra/il. and is e\ ilitating the impact ot ie tistlihittc . t0m mtl o otftsa lalr-e 
dose oll viltlli A to Children ,i\ 0 mouths of a e aboutl 01)cach iltie trealted and colito o.np,) oillhe 
incidence, duration. anmttseeritv ot diarrhea ant acttcrcspirator. infctions oser ai 12-mionli hloss-up period. 
these ticomtdies are supportCd h\the l( ) tirellf i r (o trIttlo)i\rrhaeal l)iseasest (1I) andlare ec\rted 
to he co. in Innt2. Thei sta~tusla l te tu~lle of the+coosuttttmiil s,asXnot kIItowt to tIme oreati/ersl.'ilted.d 


http:iotlhs.he
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III. IMPACT ON CHILDHOOD
 
MORTALITY AND MORBIDITY
 

T er2CisnotLuc.stitI+l Lis to the importance for 
puhlic poli<cy and proranis of clcarl, estab-

lishinu tlre role of ,ialmilil A statis in child hcalth 
a.nd stur\i\ al and to ascertain its relative position 

with respect to the allocation osl,'ts CSarce's---
lluman and finnlllcial ----to <'hic c lial h 'or all b 

the tIllmlr of the colf I I I t\,i pllrpoved \ itallill A statuls 

.ill ecan sntbsntui:iall\ ct1iriteIC to this globaNl 1oal. 
then the application of c\istinl kno\o ICldC and intCr-
v et itec itlndh t - Iro\ illy, \ italil All utri icforir 
ttrc should becollr a1P,.Loniul:rlt health stratev. 

Inl recent ,cars. prnslcti\c populaltion-based 
research effo~rts to e ltl tIe impac vitamin A 
have usedcselecctd inert entiols rin.t mil him.21h-
dlose pxridic suplrICetatioUtilo s -lose Cotllilltl-

OIs slppl l r t m._'I 111,d1 f1rilicattiri,iicld.r10 

These stLrdiCs Ira hebeen irnlplctmnrtcd ill a lnlillbcl" 

Of settitl-ns ill sarros cou ntrieCs s here vitam A 
dcficielcy us knot, n.,o, likel\, to b,: a' puhlic health 
prohlem. 

FigurC I p1o\ ides tie It7 WHO mnap oi' the 
gcographic (lrStrihtltiOn of' \errpltthalnia onto 
which has heen located ;he site ofeach otltIe sturdies 
rcvicwec ad th0 t iadditional riorbidit, studiCs 
not reviess ed. TleN. I sumnari/es the Inaoor current 
studies that are completed aild lrost of those still in 

progrss. A1mo0g the ses er crruleItCd iltCrcut iotn 
trials, there has bcn a range of o utcorules. Soile 
studies report a considerable and statistically signif

icant risk-reductiont impact on tllorttlit,. whcreas 
others have loumnd no statistically siuificant impact. 

Will regard to incidence of iriorbidity, n::inv 
diarrea, rcspiator ,, illctioland e.Isles.,Lo date 

nonel +thlue 'l'ompleted fiCId-basd studies reVie.Lved 
ill this consultation has shtosv [ I staltisticall,' si, nii
cailt ilmlpact. although aI prtectti\,e tCndncyI.r is Coll

si'enl 1ep . (I ho,itall-ba',Cd sltLLiCs ill AriC,:re 
ol ,'\ cre me.'ales ha\ e rcp+,ort:d i s'lini'iat p~rotec
tic c 'ect of, 'ilalliil A skpplell tillatill on) horh 

,muortalit risk I13- 151 atrA svt Cri MRd duratioll o1' 
teasls-reteled miorhidity I1. Field-basCd studies 
ill .s-ia ha, CildicatCd albene1ficial effect of"Similar 
rtIatldeIC hlt, beCIu ol small umbrCts lica-N of 

sles-spCcilic dtlrs, this hrs not alwa,,. beCn tis

ticajllv sinificait 117.181). 

Somelllorbidit, studies wet to be crnikpl,.-td that 
report miore IrCLInt aid detailed mnrhidilv assess

eil'Il are awaited %\ith consilCrablC inltCrest 
NI)RVITA., VAST. ald I'. o studies supported by 

tie WI"), I)D) Prograrniie in Brazil arid Delhi 
Iodi;,. It shrtLd be noted thal. L1thro11h efficaicyI,, r' 
vitariiri A lprtphylai s rri redrciig thelCrealencc of 
xerophlthalriIia was riot the lpririiary concern of' this 
consultation, all of the trials \ here haseliiie crolh
thalmia was initially pre\ aletl reported a reduction 

anong the treated poprlation comrpared to controls. 
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IV BASELINE CHARACTERISTICS
 

arialions in the baseline characteris- circulnIfrencCl less than 12..V some o , an cm in nilal . high 
tics of popilations and ecologies may ini part prevalence of xerophthalmia ( I I percent and 13 

explain the sside rane in r,'-eived dilferences ill percent, respectively), and linited acces to social 
O tLICOISMtndies,. andi hcah illitc;acv auIamon te crpleted These studt]- services thigh s and low 
ies arc listed in ['ablu I. Dllfcrences in hicilnc ilnillni/ltiol coveragc). A coillparisoll of dictaryN 
characterisics arlonl these sttldic., are, 'mimari/,ed patterns aliono studiCs was not possible due to thc
 
in Table 2. The most likel\ influentiat factors lack ,I i)folniation+ or incolplete analysis at tle
 
include dilflrlne, in baseline nortalt, rates: vita- tite oft the colatiolln. 
niin A statuis hels l communities. inclutdine Baseline infant and .tllg-chihl lmiortalit, rates
dietary patte ns,: ses erits arlid characteristics, of ilutri- were best documented iin Jtmlla and were c,,ceptioin

tional dcficicnc, sta!tns <mCasured h,, atnhrtlropomet- ally high. Ang tille other sttldie.. 'where bascline 
rnc indices): frctecC.C\ iad ssriy of' illlC, rl0rtalit rates \werc othincd h lhistorical inter
episols and tie prirrcipa: can,es oldeatlli: access to view, in Ozner'al,tle historically otlainled rates were 
lhCalth facilities, il;ClUdile illlllJrn/atiOrl COs eraic: ligher than those obtlained prospectively durirrg ilre 
dileCrencCs in stud\ dCsi ,en and irplemerntatio: intervention period irrespective of treatmint. The 
a.d, sOCiOeconIolnriCistatus,l pairtictularly litcrac,. NNIPS stLud, ir, Nepal WaS anrre ce'ltion, i.e.. IWO
affeclimg rmrothers and their childrer. spectively htlitlel mortality rates were consistent 

C(omparablc data ,- crc not a\ailable 1,0r all of' the with those obtained by history at haseline. Anthro
studies at tIhe time of the niectirre. ,\ri overview of polictric nicastnreinci', of iutritioinal sLatuS Sl,
the available haselinc characteristics anirril studies gested higher rtlAhurilimn rates (chrmniic and acutie) 
indicates thit, although all ltdiCs WC rc condtucted arnorre tlre children in both the MiLrilai aid Juila1,i 
aMOrilg Underprivilegemd. moslily rural pOlpulations. studies thair \kcre. apiare ill ong the Indonesian 
there %sereconsiderable variatiors in the extent ai and African populations and perhaps thre I ldrablad. 
characler oflthe deprivations. POplatiniis stIdied in India. p)opIurlatior. I lowever, coiiparable antlhrolo
the Madurai (Intdiar ani JUrlila (Nepal) areas irreiric tai tsii tihe N(eIIS refercnce I'or 
appeared to be iost sCvrely dCprivCd, affTcI2NI 1V Ilderabau and tht JUlla anll Saralii sthdiCs inl 
terrain eXtIRded period Of droglhl ircCdiIg ilre Nepal were inavailhble at hle tie 0' the coisilta
sit+ld' ill Madluiai arid i rerilie., riroarnlairroUS area in tioi. Xeorthalrnia rates were highest ill Juirla and 

Juinla), extensive poor nutritional stalus ( more than Madirai, similar in other stid)' areas., With the Iowest 
70 percent chronically or acuteWly inalIourished in prevalence in the G(hana VAST stuly. 
MadUrai and 26 percent with M!JUAC Ini+d-upper 

• . .. :r;; ' .: "r:-?I 
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V. STUDY DESIGNS
 

elct,ed aspect, 01 , d l +uL1dinIpIrICriCr-
.1 talior .cre revic,.,d (d1rir1ie le lioL'.ThCSCth 

incldCd unit o randonni/atiori, use n placebo aid 
masking, proc.dnr,.S,. saMrrIC Si'C, s,,rvuitlanc 
llrethod.,. com'letenes, "follu,,,.-up. and data allal-
ySi,. TIhCeS variales ar1 lsurfnnII d i lTalb.', I'll dI .ri.' 

. 

The randorni/ed doubI-mrasked. plac'ho-con-
trolled trial ,.a>, r~cr/ed b\. tire pirticipants, as, thie 
InetodOrlhuical sand'ard f r tIr aI' rrrtc,,I of treat-
maent clect's The trials re',icv, cd %%itih this dcsierr ale 
listed ill Table 3 uru(ier I..\). Ihw, urolv iCmr of 
six :,tudieS iti dicI,b characteristicsl Iuch I w\CrC 
completed and a\ailable for revC\icr.at tie rlecetirng. 
All but one." rr' rire.s studie',s (Sudan. , hirC raiclomni-
iId bY hourSeolci Usedel :lut,,ers, a tire units lor 
rarIdorrrniaton, reportiu adutMCts for cuterriic 
etfects in tire analysis. Rarrdoriailiurrr ssas relirled 
a, having lhern repeated prior to imrrplerrentation in 
oie studv INN IPS) after lecogrlitiorrr of imtbalance 
bct\%ee r grouis ii a preliminarv comparison ol'ticir 
baseline characteristics. (This is a rcconiecd and 
generally accopted alternative to using statistical 
procecdures t adJu.st for substantial baseline imibal

aicS. ) Low doICS of 'vitamin A (Sarlahi) r vitamin 
F (IM'tdurai, Sudan, Gliana) or arachis oil 
(Ilvdcrabad) \wcre used as placebo, the Studies. 
Masking procedures "aricd in their likel ctflcctive
niess of pre nl ill an carly dlntilicatioll of treat

lItll stilt., .Ir1 i rolll0 1 Iwo odes or' colortS 
(SLlal. MAdlnrai, t o' in-I l iderabad), toLr codes ru 
hers Sarhiri). and .ItetC ((laM) or inldividuial 
(donesia, NIORVIT.\ coding. 

SarIle ,i/c l r riortah'ii10rMost of' tie studie's ot 
v\Cere ade(Iqtuatc. The required total sarrilpIe ,i/es for 
stiOUT t.' pical cotitrol trr'rrtulitv rates arid teat
ierrr cflecis are iven iII Table i. 
'There was high ran'ialhilit\ il tire Icrgthr oi' tile 

iritcrvul betw.eerr visits for surveiliance oi rnmoridity 
ar1d rrortality aid irr tire lc11niotdrcperiod otrecall 
oi' CCIerts. var irli fromr t,1h+o to three tiries ,eekly 
\k ith t., ,-to three days of recall tinr12 rrrorrtlis with a 
one Week to onre rroth recall (see TalIe 3). 

Table 4 sulirriari/es ilf' ralioriorr corpleteness 
of' concragc arld tollow,-uIp itr each of tile completed 
randoriized clinical trials. 
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VI. STUDY SUMMARIES
 

his s rentitT * simntrie :ni I [li l hwkr-1r no signilicalil e1ificrence 
on t tIhCOnll nl ,,iltS ch ol II) Ntliis rc' ite cd in iliti'lahlct i l-ilit gic i \ hin1iCIcll lpocific 

lr*uilst clili- ealc,in tie' consulaI ion. cclsiderite thse "i\ nutiritional ltltic lv.. Most dcathl. ccur,'d 
cal trials ttied ralldoinli/l ni/kcti. plaucho- a the uclcr-lhc'o vcir n oullt.hlt a nicie ie AIIlih 
conitrolld clc,1i i antc one raindonmic ll t 10hl i l lcrhidit\ ilc iticute dtiilrrhe'a. Ic\ cr. cotlh) 

Ilacc'ho-concrlilctl trial. tlh'il :i Jil,+i co l oitried reiCi'etoc( ic[Cds 0 Cl th' inlh! 'i ltiol ptl !od
 
,
iconrattiott i/td rial. it linl I,1\w ipporunilic iromti roundlion ticictint lolr, thCre., l nili

s'titlics 'tl tie tl l .i e0 101c,orini ,letld lalitv' ca t il ercilcc beltcm cn the I n'alllefli aid c0 oIl0 ,OIl 111Cc,AIl J, p~lilllmii. )1 Oh ict c Llrolll). ]1h 0iln2 dcli\Cd fle inliti~iliom ll ile IrO

grat or si\ \ .eks in (\\c(ltlh r ll [ ctllliic' . i ditidSUDAN not, nih rfrc ,,ith the -tp cuiclel. A separate 
anal,,i alko recateti trcatinelit 

1 2

oflli~c no 

Ministry of Health, Sudan/Harvard dii 

School of Public Health, U.S.A. Comments 
e O)"the 29t) 1 5 chilJrcn screenet. abcut three 

Impact peltcent htit xerophltiaill i.i. They werc 
A rantloilli/ct. LIoblC-masi1',ked. placeho-cot-i treated and not followed fither-2,754 

trolled trial aotilICiCi in Khartloun ani Gezira childreit, thereiorc. rclaintei in tie salliple. 
Provinces tcI c easurt it ilipact of hih-dose vita- * M Cer ilt 1X-n101t1 tiV period. 1--percent
 
ill A CiltSulC' 141tIillC111;:.,L11110 tLICiVcrcd every Si\
 oflfhe Sampled popillation wkas lost to )i' 


ttdtht-line, becaius 
drCn icCCivCd i ocular C;\IIil atit \ it doses, died, or dc\ l-tl sie 

t tt all C1w- liey did not reccivc all tile 
n IIILo il, ' t c , aid 

01 \cr.cllht1 itin. includine2 nigct hlindiles, wti ecrc treated atd troppc I iroto tulier 
'treated and dropped iroiii theer tt r1l]\ n i t te tr roun 

(Ilhrec cxlp rinilci il callPsulc di iril,ulions. l )0 Sit'- SO e r i lt e ruccit attd 

ipa(to! llifol,it lnr /6clu. Itr tcid roulnt., alttI/jcdlifil ul 16kA kisk of' percent dlurilie the 
it) . I) C l 'C'C F !7 fui rF ,11 td I I ntlhr x II li lhe th ird .tincrtlilitlc\h\e tr. di ffereti siiitit~nly hun cil-I 

total. 3.894 subjects ptriticil cinoec 
tiren werc qraliiiued by biselilne al"llrolloinctric sta- Wa iI cm tle atea (13.S ice itt atd 163 
ILI": MoriialiIN :Ii Itiltd ailltd wki Ied chilttrenl \ la 
ireatcr tllaiitlc : rnalIe obrcad in lr;iscd chil- 13 percetit reinsd ti continue itc the study.

The sulrvival oflatliall hul 165 otllie siib
dren and thik as -tlcr than tt nIoIrtality cbsrvcd jects lost to Iolhlc -ilp was iscertaiiild b, 
il tuitltet childien. Nlrtalitv in riornial children uaLILCSllililg Ilci&1h0Pi id rc'liliVC1. Tlhere 

3 A1li1ccp)Ocletric ntditcs Ihceighi olr age. keigc' lot ape alt weighit ior hwigch t arc trcquii liued ; ,,surlc ailc Iccr 
inutrjtjciil .tatis. lli, u.,str ictly intccrrct b .ecauseit doc' not c kcicitcr lhal co ulc Ceistclit'rltic(clltniccl dchicil t 

wit u1.t aCll lnciccltru or the pilrp lis repcrt, howcwever, nutritioinal si;lsus rtlersiiitullu'nciin it ltteas1,uireniectns. ,ceif 

to anthrop icitric stati,,.
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were n: significant diffrence, h treatmnlent 

group in th-e lIniher of children Iost ito t'ol-
low-up. As a group. Ili ever. Iliose lost to 

er,. less privileged than ithose 
, ho remained in tile study. 
tlllo -up s% 

A one-day recall dietarv :.,,e .urvev 

conducted on the entire sample ailselinc 
and at ever, lolh k-up visit. li,:ake of oods 
containing carotene or preforned niiamin A 
w as recorded and \ ill perlit the ilnitor-

ing ot chaniics in estiii:ited intakes by treat

illent during the peilOd 0tffoldlo -up. "l'otal 

energy intake and infO-i.iiti oin n1utriont,1s 

ollier than ilai in A \k ill not be available. 

Thesc data ia% nit 

, was 

c vet hecii anal v/ed. 

Antlirominelric data \ cre obtained at eo h 

tollow,-tip visit. 

Fleodinii o(cICrred prior !I) iiplCnlmenting 

the stud", in two lf live rural ccrnncils in tie 
stludy area. Relief 'forts. incildiP,.g vitamin 

A supplementalion, wkere lot reported i the 
Stldy area. An additional question regarding 

vitainin A distribtliOn \as idded t qies

tionnaires adlinistered subseqeCIle;t tO tilete 

1ood a1 d cOnf iricd this fA. A separate 

analysis oftlie data for tlie affected and 1ioni 

afected area' re\ c;lCd no treatment differ

erices in either case. 

" Two-color codingemaIc it iniorC diffictIl to 

maintain maskine throughlu the interven

lion period. 

" R a1dand1 i aim by ihouse nhold, tIouhi prefher

able, complicalCd the logistics in trying to 

ensure con-.stent deli vury of the assigned 

capsulI. 

Strengths and Weaknesses as 
Noted by P.I.s 

* The strengths of lbis sludy include tie lt

lowing: randonii/ation by household, thus 

redichL ng piossible distortions ihtroduced h 

high or low niortality in atypical villages or 

wards: repeated collection of anthroponiet

ic inca.iSUres and dielarv \ itaniiii A, which 
will pernit i1ultivariale aiial)'s s to explore 

interaciin oftreatiment x ilth nutritional sta

tus and vitanin A intake and nonitoring of 

SocioCcononi ic and sanitation parameters. 
It would have heei desirable to obtain loni-

Z7 
ltudinal infiormalion on niiorhidity. on etiol
oey and se\'cr1itv of di sca,; episodes. and on 

dietary intake ill a subsamlple as \\ell as to 
altemp a more precie diagnosis of'die 
cause ofdeath. Such an intensive fIhow-up 
suibstldy \\ ould permit investigation of 

patihogeni-specific vi tam in A\ eAfects. 
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Oly weights were meastred directly: 
height Was estimated Iroin %,Ilc,,a,t clai-

INDIA, Hyderabad 
National Institute of Nutrition Ficatioii ,coriparon wkih NCI IS-'Z" 

is not possible. and it %.ill not I,e possible to 

evalate imlac i oin linca growth.Impact 
A randomized, doul'e-maskCd, placebo-Con- e No haseline information on mortality or 

trolled trial condnctCd in :idistrict ofl'Andhra Pradesh \V.a,iriiniuii/ation coverace available. 
provided a high-dose vitlamil A supplement d * Twi-coIor coding inade it mo rtidifficuIt to 
syrup at six-nionth intler, als. Visits were ma1de every maintain masking throughout the irler\en
three month, for one ear t oblaill a oll.-illith lion interval. 
retrospeclv'e morhidity hbistry and check on nior
talit\. Siglls of'"vitaiiin A deficiCnsC, srfe Liecked 
at baslinc arid ait each six -rorith interval: ihose Strengths and Weaknesses as 
Lhildreni with corneal siins eret.re'ated and dropped Noted by P.I.s 
fronl the stludv. Aftcr 12 niontlis of, surveillance. 'he * It is difficub! to explain the different results 
iPllpm'/ of' vitanrin .\ uppleicntation olthe ill( I- obtained between the I lyderabad and the 

e'.ic oliffl /i/im\'/m i~if. wo. m Madnrai stldiCS., .111)1i, ii/icl. hich were conducted in 
Xerophthalhia rates \.crc r(IUld floll aboutl six similar populations. The difference ma' be 
percent It a eline to 1.3 prC'eiit aiid 2.9 percent in dele to a.high 'r prevalence olof'roplithliia 
the treatment and control areas. respectively. No and llahllltriion in Maddrai: the supplnIIien
notable implenientation prohlenis wer, reported, tation ever' six ionths i l lvderablad coin
including no intcrruptions ill the avatilability of the pared to a ekly suppleviellit.tion ill 
supl)leniert or in the ditrihuitiun schedule. Madurai: rise of* comunit' -hased vs. out

side field workers: and the "oitact efl'ecl" 
Comments of weekly visits to houisCholds ill Madurai 

" Only children with corneal xerophithahria vs.i total (i nine visits tu Iisthiolds 
were treated a.rld excluded from lile study'; itlIdcrabad. 4 

those with XN and X In ---uhIIit six percent -Hyderabad faced no specific problems of 
of the saiipl1e--w.cre neilher treated nor inlplemen ta tu f vitalllin , 
excluded from( tile arrl\'Sis. and there was no shortage of capsules 

dIIi A di stri butti on 

SIlnforlation on those lost to follo\\-u!p, the reported. 

reasons for their loss,. aid how hthey,were InI the future. the investigators ssould defi
distributed hetm e le trlet lelit and coil- nitely take a larger sampl I becaLitse overall 
trol groups is not available. (The investiga- mortality was inuch lower than expected. 
tors reported that losses were siriilar inl the Ill addition, 'Llture ltld ,.h, ld obtain 
two glups.) ilmore detailed inflormtlitn on se 1uIl retriol 

"Although about 92 percent receivd at least levels, dietary intake, arid innmuniation 
oie ClosC dtrinlie thI 12-iion th irite rven- stitus. 
titir-about 58 percent received two louses 
and 34 percent :asingle dose- -a detai led 
accoutinig of"thelo0% coverage is not 

reported. 

El). NOTE: Many of these dilferences from the Madurai study also apply to the other clinical trials. 4 
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NEPAL (NNIPS) 
Nepal Netra Jyoti Sangh/Johns 
Hopkins University, ICEPO, 
U.S.A. 

Impact 
A randonii.tcd, double-masked, placebo-con-

trolled trial delivered Ihigh-Lose vitaiiin A capstiile 

sulement every' tour iioilths to intsil ;irid chil-

dren aged 0 to 72 month, residiit inl the RNA,l Pfils 

(-erai) district of Sarlahii licvteni Nepal). A 15,sout 

percent randoml saiiple of vr idl', as;niiled, for 

signs, of xcrophthahi and all lhose identtied with 

ci ehi 

severekl ill. %k r trc'irated v ithi ',t iamiii :\ 1dtl 

inicludled i, the tnalx,,sis. The s'tudy \,. ispliiCd as ait 
twot-y'earu trial but x.,asiJ,, tor a.tge grotups 

xeroplithaliii. it, w.ell a rhi .ho .erc 

diconinued 
it rnlllrmrev iando 

ant tion or-
ov cr 51r Illo ith s l te r 12 -1 to l h l 

re veale d a ta tis ic ll , -,i m c d utc ill ril 

tality. The impal of \itanini A ,uplemeiitation 

a riong the six to 72-m it h ge grotup (1 mo r tlitVn 

1 . R RAI'0) 7 .( 1 =0(5 6 . 8()Xt.va s %igni, i uant WI < 0 .0 )0 

The sttidv is vCt to he cO[IIIplc ted ilnla1g the under-
six-molnth a,ge group. Rstull pertaining to tie effect 
ot supplementaion on the inc.idence of irhidit 

anld xertprihthahllia, and oin piowtht. have nrot y'et beenl 

aridrophthai.i ao1oi t ae rit oeten 
arial~ed. No disruptions iretlmiltation ol the 

trograrw',re rcparted aid direct ccompera,-c was at 
leIast a1bout 8 pericen t at Itc'h losalOe visit. 

Comments Comment. 

"Vitamin A capsules wkere Ilet leind with 

parents when the study child wxas uniavail
able alter repeated holsehidd visits (abott 
I0 percent of l'hildren). Rturii visits to a 
Nibsarnille of' househoids it each ri ird SIig-
gested that aimt 65 percetit o1ftlhose chil-
]tll missed we re liOsed acCOrdiil c to 
instructions, prvidin ' an iniated cover-

age of abomt 93 perceit a e-,ch visit. 

SRandorn sairtiiig P~r':edutires were carried 

out twice be'tOrc impleriieriti Ig the sludy to 

ensure a high degree of coiiparabilit 

between treated and control groups at the 

wardi household. and child levels, 

surey was carried out 
only on a raldom 15 percent of the s;imlple., 
An Ocular s ,atus 

dosiut.
Wards at baseline aid at te ,fh , 
rt.n1d. The remainitng 85 percent ofthe san

pe were not sreyed. Local h+eallh ,,ti
cials reeived repeated traininr iildetection. 
treant.l, and preventioii o xeroplhthalh;ia 
;and were regulIirly sppli, d ,, itliitamin A 

c;psuIles. Children w\vilh xerilhallihia were 

treated and referred. It is likely. ,.hover. 

that cidscs oi ultreated, active eroplithal

nia were presen during the SItuily mlong 

both the control and treatd ptl)ulations. At 

baseline. however, there was no statisti:all', 

signifiicant diflerence il x rophtlhialIia raltes 

by treatment groulp (2.6 percent trIated vs. 

3.5 percen' conlrols) among the 15 p~cent 

randomlly slisalplIped. 

Weight. height. armtIlcircutferclice. ald 
skinrfiolds . cre imeasrtired throutghout the 

m 15t er eli s 7ub: ll e 

r Ir y2 .61111( bou t 5.1)1) ) oflthe ap SOi)al 

total sailiile . Arm circ'umlrcrte lmsure
ti ts w ee a de i t 1 ' re nt ll 

l v trioallcrieni dnt\ er e iat iil 

ctrfereuce data.were piesented ie rhet

ing and were similar atlbaselinre ill each 

treatment grouip. Thle "T' scores tor hieight
ald weighlt using the N('IS reference were 
not a"valiable 1ithe Collsulttioll for baseline 

cornpa risois with Other StUdies. 

Four number codes increased tile chance of 
retainig iasking tliroirghotut the trial 

period. 

Strengths and Weaknesses as 
Noted by P.I.s 

* The strengths (f the study included intem
sive preparatiorn and training: full aid 
thorough dicutienritatio t all fielId. dlata 
mlitnlageniiciit . aiid adhinistratiye proce
dures: attentiotn to procedural stand

tard iz.ation and validation tIirigiou t tle 

Sudy: strict SUpervisiol: excellent 

coverage: riiu titie capstile artl yses: coi

in itted staII: po litical aid ciii niii ty sUP

writtniifred ciisent from h caI 
leaders of allparticipating corniiiunities: 
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two separate vital events surveillance y- GHANA (VAST)
 
tems: and treatment group comlparabilitv.
 

*N,, ir pr,,blems wer ren,,,tCI.,iog University of Science & 
ile niootr I,,,hlni, i tily of',,hic, i,+e 	 Te c h no log y, Scho o lo f M edical 
inherent to most large field studie!s, all were 
handled adeqlaitei:x. Sciences, Ghana/London School 

* 1,tWwas noted u s,111,C O the riSS tec hnilue of Hygiene &Tropical Medicine, 
for assessing the baseline childhood mottal
it wa' lfnd not to be practical in this cul- U.K.
 
iire becMitliSC llothels illlticiplatd the clues

tion and nll.s.ered inadvaice. Minor logisti- Impact 
cal probl ems ,'cre encounterel in reaching 
and 'losely iperviSille sOlle are .o in Kassena-I 1'the hill tudies in progress the 

Nalkana )iStrict (Upper east region): It a ranregiolls. Niall Illothr (Iasusall v eneoniln- lnnii/eCl double-nasked. placebo-controlled trial to 
tered \w here vital records are incoinll.letel\, d l i le eIhC 0- llltled,h i Llll d ia l A 
ifat all, availahblehihd prohh.nsi, recieaslsessalling Ithe o liquid vitamin ,efTec elarge-olsC 
the exact date of birlh anid de;tfh of ilicir supplementation. deih_ red oua dipenser e'erv 
children. l)eaths were ascertained within Ir months, on the surival of Omic children in an 
l'our llontlhs ol eih or earlier.	 area where vilailiin A deficienc' appears to be mar

ginal: and a stud\ il lie sill rea to assess the effeclt 
ofiLlppleIleiileation e\ery tour m11ontlhS On1morhiditV 
(not reviewed :it this con1sultationt. 'he sludies are 
Still collillui!g ,umd the Iesult, %killnot be aVilaihble 
until earl\ 1992. 

Comments 
" Mitiitimun dietary inl'Orntlion ill ibe avail

able with respect to viltinlin ,A food intake 

speci ically and in aClrotilrien ald enerty 

intake in general. 

" Information will he available for serum reti

inol and he1lloolobin levels ias well it for 
anthropometric inudi'es ald COnju net ival 

illipression cytology I(CIC. 

Strengths and Weaknesses as 
Noted by P.l.s 

No information has been reported so fair. 

5 E). NOTE: Preliiniary re ul,, I'ron the cmrbidiiv stuidy \%e re puthsied ill L.anceit 1992339t):361. 2. The stludy 
population of' 1455 childrCn %is I'ollowed h i collibiiitioii of weckly and n1nihlV Visits h\ trainCd field \orkers. 
Mean daily prevalence of' 19 of' 21 syiplnis and ciondiiioins did nol dilTer beteci ifie vitamin A and placcho 
groups The supplnien scoied Io have pronounced positive eflect s i tlie severi ioffillness episodes, i.e.. file rail 
of clinic admissions was 2 percenit lowe iilhe vilanin A grouip and ife iatC of hospi!al admissions 3K percent 
lower. 

http:prohh.ns
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INDONESIA (MORVITA) 
University of Gadjah Madah, 
Indonesia/Johns Hopkins 
University, International Health 
Department, U.S.A. 

Impact 
.\ raniiloiii/Ctlh. pilacct-ct-r-duhlCs-ititskCdl. 

trillcd trial as in(L'r.itaken in the )istrict of' 
lPurt, rcwo. ('en!ral Ji\ a. to assess [i 't cc[ of.'h lartC-

(lose Vitiil A capiulC s italClc'tliCiiCttiiI cver\ tour 

ioiitlhis oilthe incideh.nce, duration. and sC'. crit\ l 
diarrhea a.inl H sliraoII IiiCtiC illnCssCs a)\Ind 

rt2A hll. sur\ cillance otctrs I\.o or tlhreCI lusChohl 

tillies pcLr k'cCk alnd ililcirtthioloica IlC\ailiiitols 
are peCrlortCd oii diarrlical sltools. Wcihts are 
otlilCd C'r\ iis1o1th aMid hlihC , iiiC itiricl CS cr\ 

tour illontlhs. saiples ill tllinedBlood 'A1 h lii 

retinol anlsis t (IM OhW and diCtiar\nrinl- stud\, 

intake of, \itiliiil ,\-coniiinine htt d ; ,SCsSCd, liCld 

, itrk is ctiiliiiriuin and rCstlts skill It t be availahle 

iIttil Carl 1992. 

Comments 
AlthoLugh inirmationii pertaining itolood fre-

LlqnCy' isoitained evcery tournionths, this 

Stuly highlight the overall liilti iollf 

Such informiation that dloes not consider the 
tlUarit io lo cons),umedt. ]1lL+cral,I* ttn 


dielarN ;ssessllelnl may hC a uscul dscrip
(trof vitaitin A dCticiici at aliagurealle 

level, Ittit itiliVidual le' Cl. 111 M 

Because a 2eneral rCsistani.c occurred 
,.i!airstpruvitliii (IC spCciillCi,. thel deci-

Sio11 ,,l,sIadC atg.tliist using.thisltechnique 

for i ng5,55tilvilaiiin A stailis. BasCline 

setuni samples ,+eretihtaiilCd hnviilinc
lurei11nd catlt tSl t'titycocern;s(time cmtutlini 

hN filtsu bsCqunei I Sm pIles Willhe Ibiliii led 
ger prick. 

A co t t efect islik e. but it should bie 

comparable betteet, groups. 

Strengths and Weaknesses as 
Noted by P.I.s 

AlthouT h thi,'stutlv is still illithe tield. the 

ini.V,tigM0r, LIH lke ttohighlight the 
Impact e haililltg the %olllieimn tlillici,, ill 

olata uilrtlrcd. 

A possihle contact effect is likelyr dufie to ihe 

Frequeit visitatiot (cs eI M dI s tliei 

torC, it 'k+ats dC'ici d i aitlt) idd"' vilhc's to 
lit"saple ill 1a-ipiiCnlh, ,12 moniths t takC this into 

aCIt'titI. "tiCall\. 'c %otild have likeld to 

pick \ct alloillhCrarCa to comparison hhrC"
 

lllorbidil snrseillkinc ',as C.rilCed ttilICSS 

frlCnlteit l*. c'ci\ othCr 'Ack and notl Cver' 

other dli''." 

El). NOTIE: Several iivesicati-s note the inrptrtantce o having data elitry capabilit), as close to ilte tield collectioi 
site as f'easible to faciliate ihe tinitv e ilr aid checking- otf the vast altLuil (if' iilfrnmation generated froii trials 
Ihat have such retlUCntI surveillance. 

6 
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INDIA, Madurai i d.bll not demonstrated, that ,ts,,i
ilar impact \O.Id occur it"an qlal hlitke of 

,., troI 
carolclOit-nLai;in l'tod,. , hich .ircthe 

Aravind Children's & Eye rliulOl qLi%. II,,.,p,%IidO, 

Hospttals/Nationa Eye Institute, uSual, sources of ,iti,,,A inaicas \ here 
N IH-N EI, U .S.A. 'ic c\ is pic k\lil',l.tl i ,,i 

,\COiltiIt t'.t oh 1io0rtl lit\ aid heCallh
related hcha\, ior, i,,likl]\ hlt the COlilIct
Impact \kits ctitial hclt\ cell tiltrecalcd and cotiol
 

\ ratdalli/Cd, LIO lC-lna,,kel+d pLh icho-con- .,rotl,.
 
trolle._d trial +.tlOVILIM.t,. e rriclh\
ill tile dtt1uOl-21-p+ro 

district otlTaitil Nadu in ,OulhM'r India assessed the a ]Vt-COIOIr COtilitiC iiadc it 1trc dilTicult to 
,
v, Io, eN-.1,.L I-

nunl .\ ',jlIUliUlCCLtii\ alctIt to the of thie stitl\. 

ctcc oft' a cck I %%-dos IfI liq, id v'i flitiiltLailn conplcte naskiiz for the duration 
t CCtiiilICIIltI 

di,.ctar~ li\% IICC 01'rVitamin .\ di,,trihut.cd rtront 
.idi,,pCIIr trl11r11lit\. trhidit aiid gutI\ Ill u1 Strengths and Weaknesses as 
chil ,rnhet cii tour ad .() =tm ll s of* ati.A0 N oted by P.I.s 
ASil,'li/iatll IPI/)Ii0 I t(/ lIltlIII A AllI/fh l{all(JI 0)1l( liplv h I o/i ItIVIIII */ipp/emcilli ohiI. I 
Mo~tl'[W1//\ Xtias obls\/ lI d. Illih] III (']hi/l 'll Itl/id l" 

malin ,trcghs ,.crc: consistent dcliv

S\m ,, l iC/=0,'4(. I'<I7 I ' ) mr ith high 'covv'criacra!cS I mitlimtnui of\\ i 

itr~l rcient A ILianld ill ltose cla,,,ilic.d h'\ u , , ,,\Nimited a,8p v.cckl\ I ot vit.illti it dOsige 
,1k!A'=(I* II. I'< .li. (ln/=I. u.3 . Therc \kil no imilhr to thc RI).\A for \ilailin .-\ wcklv 

stelticaitipct Oh"cr\CL ilC thi ll(li(ICIIcc. L~r 
of tit rtalit\: close .ul rviit ,r\and hdelivc
tLi~r/ihcr ot(1.\ ,,iil (hdi',rrhtt or r l,iirl ,diisc,a,,,,.. Iiglai cont LIlltiit, hc+uith vorkcrs: st;i
hh 11.11illu titlm Mid+, ratcu";Ihigh "-conqtact.'Thcrc \,*is no,htilpact' till i.loiA, th ,."c'.cpt t~r .Lh~ire+,iePlti.t'llii i 121 olvctric

ScIiand rapid ftccdh.ack to \orkc.rs with rcspect
significanL t 'ff\ (.23 cmirn lhci onc-\yar p riod) 
un linear th of stuntcd chihdrC, o1,,. X.croph- thcir ,ork Lntl carhv corrc,rtt\, ttlh1quality 01 
tilliltiii %k.1 r'UCC(hIctoi1 1 1 perccnt atl 'hasclitl to tion of errors,, h r.nccdcd. 

tratcd grolup> %S.X.4 percncit* icakrts.s,, 
vLi, 10signili- t lag 

3.4 p rccnt artio-oith" The Iiorw- include it 'ariabhle 
it t'is.llic Lscstll t IheJlle ,ot


Itile i s.o 

canl ditlcrcnce in \croplithaihnia raltcs hctme,coin- start of he study. ,hiuch nccssitatcd L'ilst
trol andticatolt.'derobi,, LitIha,,Clite. u~ll ill 

.1111ll1, t o (210. 211. "Iicrc 

lts lioc and L.tlhroi otictric ,Ltl].V ¢s 

dietary intaLke Lnd cm rutitlict cls---
Comments hasclinc and final -- ar taktn front i small 

'lhc lciun Of this stItd\ is iiot ctmlpatraihlc ,uLitllpie: lhI.r'c Ltniiint tit dLta i2L.lc
to lhc.other (htitleN-illisked. randtii/ed Iri- 'Rdh\ til Ihc iid[i et~I 1 d1itetl - th anti th u tlttlt tt, to 
Ll. til chilidrenl %crc motitircd (Or timoirhid- cltlll'l, sOllic LT 'is,.of th triorhidit uLr

it~vI'norllitl X.ekl\ and \%ecrc ,tiphce- la ti dik. poisuppe.. -l', I.i rctLuii 
iiciite ec .' \\ ck .t l ci poItciti:illv live morhid c\cnts recorded (.scloot,, aIt\ \erc 

taiial',Ihc fton ai Li~lt. pLage I Ii. There is atIIcd to rcfincLilutatc.,,dic.'t tintc 4 oti 

Ici\clc.ta C l O thie caus,-otl-dc .th datta.closcr t IlilltlOt-S ph \Siii-

tndcr S'Cth circumtstances. LI l'hio\ inavaihLhlehOL'iCail icds. Il Anthropotnctric -up Wi twtas on 
tctporair\ loss ittOhiil\\-u , ksill ntot have Lis about 1(0 pcrcent of the satlhe.
 
limiting an eflect as onc irIl\ obhserv itlthe
 

hiantlual oir triannttal Lrg,.-,ihi,, supplemen

ttiatto slttidv d ,csi is. 

" The itnlpICt ',\t,,tt& tiined tsing preftormtied 

vitmin :A it the level otllhe RIDA. It is 

+. .... .
. . .
 

http:di,,trihut.cd
http:eN-.1,.LI
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INDONESIA,Ac h nn A)and the communities, an for 
posibeh hias in the ascertainment of aths. 

Ministry of Health, GOI/Johns Because ,oralitvi ,an a,,,mbiguous tnd 
Point alnl contacts, v,re Ilininld this, is all 

Hopkins University, ICEPO, U.S.A. 	 unlkelVC0IOtii1ii10ct. 

' N o active survcillanc ior ahtt;+iilsr t 

Impact oCcurrCd durinc the ititers Citio nter\ al. 
A 'MRatdomI/Ced. conttiol le.d (nonl-maked,KC'. nlon- Ascertaini+eni , isaed OilCltotdeaths k%.ill

placebo controlled) trial calrtied out inl tile northern mIerlliotl Ichildrehn at the I 2-oith tollowv
tip of' Sumatra provided a high-do.se vitanin A sup- up Survcy. ('asl, ofLde"at h ,crc ascertained 
plement ,civn evr' si\ mouiths to children 12 to 71 l intervie, illthe fital sut\C\. 

in 220__is\illh.es (treated) and a supple- \scertainemnt of the dlis cry of capsules to 
ieril ii/\ it those dianosed \ith xerophthlmhia in individual children \as, oltained fromll 
221 	 parents atthe end offsvtud. Ofthe preschool
",tiplIcllet. titi l lih /()I/ +i\ /1 d /w .\l)-1) 	 aged children 7 8 percent of pr schooi a gc/ iit
nii an.t m ( hiI,h i, /12 to 71 m,,ithNs Of age -34 ,.dchlr .7 i ru t ]r¢ lc J+t. 

(/(('i/o)('1.i /11 1 JI Supplcmi-wa0i'i(/0 4children 	 ,crc reported to ha\C rccicd to\ 
- di lthe IIr,'O ,jCfI capsules, ild s\eell
 

th1l=l044 Ct li110 1 1.9 n percent received none. Independent capstule
 
( '1=I0L .1)(),- Ii dt o \Ctt)h-	 i,"l,-rccnt o ,calp-stle. 

I -c to 0.3 percent in 


th a ulics \son.3 I)percent to .2 pler'centI ill distribulion monitors \isited pr inrr vil
treated s ,.ac. t I1.2 +'c
h...'+,s,. 3 lw o'+? in+ 

r. pent. pfcent 	 lges to Cnsure a high l,clIof co"crage, and
control s illaces i. A\ s41tistills sWficifian mortal,-

Mien 	not attained thev encourace(d IC
it-risk proltctti\ Ceft.ct occurrCd aLong mlales01bt 	 tLllnot fealesl,. 'lhcr ,.,as,no siinilican 	 coverage b' the iitributors at eatch rounld. 

nor+bidits incidence_, as dle.tcrniiilCd b a S0 en-dai Losses to follo\\ -up \%erc about I I percent
 
histor\ othaincd at blhaslinc and nine to 13 months and equal in both grouls.
 
later (22). Ponderal grossth increased similicanlsv
 
olnly aoiolng males three sear filc and older (23). 	 At baseline, control vilklCS had a small but
 

significantly higher period prevalence of'
 

diarrhea than the intervCntion \ilhLL¢..s (eightComments 
percent v's. sesven percent). Also, a small sta

-cept for xertophthalniia slatu, there was tistically insignificant higher pre'llence of 
limited baseline infornation oi sitamin A xerophthalmia and Of stUnlugti and vasting 
status reported. Bae,,cline mortalitv rates, occurred ill .aces.control s'i These baselinc 

, 7 difl'erences "e crc included inl it 
hbcau,s the trial \ is not set up originally to logistic regression aknaly'isN and did 101 illilu
as,sess imlpact on m0rralits,. ence thle calculated impact. 

althoughllbainc.d. ,,,crlnot reprlted 	 aultivariate 

" Tis s\ss not placbto-co{ntrolled or At the tle of the studs, arca hcallh centers 
masked stuldy. Ins.uffitciCnt iftrlll.-itni were thought to see aCipproxillllely 25 per
a\ ailablc toes ahrate fill.\ p)osible dilfren- cent of' illness cases. (inwth monitoring 
tiall effects during the tud\ period (treated and other nutrition programns \vere absent 
and untreted silacs resultinc fromn coni- from the stud. villaces. 
lacts betkIVelI lud\ and local co\cc s (ojkr,, 


eirneint votluers (\%It
li)p1\ ided the vita

7 	 l). N(O)I-: 'The in i imcstors report illt baseline mortality ),%as collected by imnodified irass lcllli(ile similar to 
11hal studies and cuntrywide survey's mno lifterences bet\een groups werelsed Inl the hglituudinaml i Indonesia: 

f litIn .
 

http:high-do.se
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Strengths and Weaknesses as INDONESIA (MSG-A)
Noted by P.I.s 

Althouh pree s ting,data we ai lahle on Ministry of 
niortalit rilk. l' e not reportcd in the 
original publi;cation1, ce ftoltnote 6 ol P-' Impact 
22). Data on imimni/;ation coverage or 

serLilli retinol le cls \ as not obltainet. A pla.lCChti Onlll01ed trial as sCsd the ifilpact 01' 

l)iet;ar inftihniation \\ as obiaincl during Vitanuiil A- lotiliCl NIS( (NISG-A diStribnled 

the stuov. throLnch comnlilt\ aiaililhic nuketin chatnels oin 
itioltailit\ in chilrlCi \ Cr 12 illt l is 01aae. 1mn14a4 

" Vitamin A deficienc, \%as not a,, severe a,, oi lliiirllit\ 11A(/1,.% t, ht'o \,t, if (lil't(IR/= 1.4;: 
oriLnenllv c\pectcd. The investigators" ran- .0.). '1=/].,.1.1.<7 

i . Alth1lih the tri;l coUld not 
doti] titi/a treatnient grops al h Iiltificd NIS( as marketediof ille \il- randtnni/cd hccans , 
la Ceevelc t 1'als.tcttur.id1edenhancc \w..c thiti tt throtlulh channels tlhat av;iil.ihle to all ill 
ClqnalitV Cotr'0l and illo,, cd for higher cover- alrea. invCstieLtors c Ihlcth , Zc to compirC their 
ace rates. FIinallv. dictar\ colsideratioii results \ an aucav ith similar characteristicswith 
were iaken into iCLOtLn andM ni int, ti- ' hcre NIS(; \\as noit hnrtlied. A sienilicanut trcat-
Vall such as "'id" .CrC iastiLed. cflcct lincalr ,'asoIlleInt on gro,.,tih 0bscrvcd. 

,treastmnilk land seri retindl levcls increascd its did 
* 	Lgiitical poltlctis c\istCd in itwivne henmglfin levels. The prclcc of wrophtl

records lmgnu dislanccs fom North SIllatlri l1li;. declined f'rom 1.2 percent to 0.21) percen! (25). 
to Java and the data cntr\ cente at Jakarla. 
These ,s erc anticipiltcd and dealt wvith ,, o t 
best as possible. 

SThedesign otl this, sttd\ cold not he ran-
Il future StUdieS. it IoiI he better to pro- dol hecaus \IS(; was, marketed via C ist
vidc inore intcnsive surveillaice of' mor- inc channeh,. Ilo ever, the iimvestigttir., 
ta.lity. selected ion-ftrtif'ied areas thit sscre sir1

" At thie tcu thC Stld'. the cosernment did ilar otn baseline \ ariahles. Ftherniire. ill 

not pernmit us iehts arc ti at niv Pt isi hl' becn ctntamio1 ahl and required that thated by thc MS(; aireiass ctc c\c+ltndcd 
the rccula vitam in A distributioll program titt bt ai is.l l 

he utiliCd. Therefore. the investigators 
were not able to change the cxisling govern- * The study has considerable practical pro
nient program fur resarch prpows and cram planning signiticance. I1shtiss s the 
thus hadIless control o', er thic situation than potential health impact of a national pro
desired. On th other hand, this factor per- grain which generallv has low implct.nucta
mitted the study of estinmated clfectiveness ion costs in terms of perstonel for delivery 
o, aill actual prograin in reducing inortaity. anrid other re sti.u rccs. a, Cn0111;lled \, ithha 

carefuilIy coritr1il d L ventiorrin trial. 

Strengths and Weaknesses as 
Noted by P.I.s 

* There s,a, no baseline information oi tot(

tality reported. 

* The main stretgth \, S thalt tile prestiled 
i1provetlent illvitaitni A sttLts I'roin forti
ficition was sulppo rted biochemically by an 
increase in mein serti l retinol and 
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hr ,m~k.,,,,,b,,,NEPAL, Jumlahreastni k v itaini A levels anid by a rcdu-Li NE A ,

lion in xeroihilialnhia rates.
 

lerris eealthitThe one- year lime fia lie eliinatedoff protb- Ministry of Health 
LiSts, alNepal/INTE RCEPI, REACH 

Project, John Snow, Inc., U.S.A. 

Impact 
This stud, Uti d lih.' \Aluahle oII)rtutiit ,, ol"an 

oiigoiig chidIii ti \al Ir grnvi. i ,rilphasis oil 
act r..piiator. ittlneCijiS, to undertake a study iih 
xvhicli a ,,lt ,lI. l.rce-dos ,ixtaiin A ,upp lilteti 
x,as introdnced to .3,7X children ttriccr .t) inlnth 
of* a. " ill , ilac, and. fix inlaish, helater to 
3,441 children in the Ileiainili \ illa c,,. Ihe1 ttd, 
area \%aaa remote. iotltnitainoW, area poorls rledI\ 
by health proira. l thi,, area erophlilthallia rate., 
are high i13 pelclit alld itlit and Cthild ltortalitv 
rates are \er\ hiclgh (three \ar nltoitrtn of IMR 
and LI5NIR prior to ,,ppienitttiol rex aled rate, 
of I,18/.(10)( and 52/1.000. rC,,CciivClx,. O/Tw 
itilp 't o/ vitll0in \ Ip e/i'nht'lltit/ tlt llitv 

ots.%11/i a liltnlil t hi/dicl Itbtic I 1 !. . / (i/ 
l l l (llt5i t ,/ lb mt2t (, ri2s( rcdul tiol firld i odt.l 

nolta/ ' am10in/4 1hil/Ch i b e .\iLk I i t 'Oll'// litU

hlr/ in /i .\i. to / / month agc inh'rvdi (49 p'rctnil 
risk red.m tiol). Aliong infants, under .i\ tIllotills, it 
Was diTicuLIIItto (licrnt a clear tICf't. btt cOrtfidttctC. 
intervals wkere x\ ide. Some indication of'ffect \xas 
observed aion chiidrein aged lhree to ,i\ notiths 
who receixed the stth.lcntation. 

It should he t1otd tha the .ltinti )oplahtion is an 
extrenie poIpuolln ,'.ith tc, to mortalityiict high 
anUldnitiobidil'. i+lt ttitl tu,,. aIid a hicghutri l 


prevaleice o xetophithalinia. Ill sicli circunistances, 
the chance, ma, be enhanced [Or finding ai] iInpIct 
on mionrtality to r any positive health or ntutrition
related intersetitions, includinig that of' vitamin A 
supplementation. 

Comments 
SThis was a Valuablc opportunity to take 
adVailnat ef tin (iiiII ng child sutrvival plro
griam to introtduodte x i laniin \ suplceet a
tion in a phased manner. Ali observation 
period of only five niontlhs vas possible. 
This Study does not hae tihe strengths of' 
tie randomizd, na,,ked. placebo-contrilled 
trials but has the slre gth if a long-term 
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close baseline surveillance on mortality, and NEPAL (NVACSP) 
ARI morbidity, \%hich ik lackiing from the 
Clinical trial. Nepal Netra Jyoti
 
Sonic iir<,,-i,iio, oil the imnpact of aSingle Sangh/University of Michigan,
 
high dose oni AR I morhidity over a five
,month interal ,,il hCe ire, School of Public Health, U.S.A.ail].et at 

ille. l'he long-lerim prC-vitlin iA AR I
 

niorhidil suiveillance%will provide i strong
 
baseline froni sshich to evaluate impact. Impact
 

An operations research stud\ assessed the cost-
Strengths and Weaknesses asvitanjin A d'icicl' 

control strategics in rcLCiing xeroplhthalnia andNoted by P.I.s vitamin A deficiency in rural areas oit'fhigh risk. The 
" nain \s eakless ssas that tliis an"'he was srategis hein, inIplCmnicIttld inuI tliC lali.-dsLeSCe 
olngoing sltud\ rather than I randomi/ed vitalilin A supplentCnS dislribuiCd C\'Cr' fo ir 
illervctlioln trial specihcally de signed to nmonth or ever\' si\ mntlhs: sUlemntnCInls distrih
assess the impact of \itamin .\ stpplellentl- iited ever Six iiilonths :id components oftprinary 
Lion on niorlalily and morbidity. Possible health care: and nltutrition educaoioa and primary 
design CflI'cts sseic taken into ICcLItit dur- health caic \ ilhout direct vitailin. A supplenienta
ing the aisr, St tion. Theevell tough sample was pi :tect is examining the appropriateness 
compai'ativelv smnall, of the interventions Ior i natiomal-level program. 

Mortallity, morb1-iditVy.IL roMth areV beiiig mon0iai'd"A lthoug h dtIa Ol ueOnate ,S available. theMore nO ilV or ir ueh e tsare , llrhitC . id e\ c, sl,ored cone'irren t\v. H cIld wo~rk conLiiiies a md re stts
anal'sis specifically excluded then because a e 

newhorns %%cre not dosc- during tle five- are expted toward the end of I ] 

n11o11t1i Com m entsfo los -up period. 

* The main strengths we're that it was an * Overall. this study' has a ery complex 
extrenelv simole design based oila highly design. h ;s not a controlled clinicl trial 
popular )letiin oniia pirograin tImat hiad been w hos, prinlarv 0 ut OIIIe ISto asess the ilor
goig oin for iboLut three 'eirs and tlere fore talit/Inorhidity' im ic t of the v ariotl iterl 
achievcd a hiigh vitamin c'loveagc: had yenLions. lhe design was a two-stage rantA 
very accurate three-year haseline figures for doniied selection witI piincIhavat sslected 
mortalit,. sshich allowed for a small saiple follwed by' a randoiii selction of a cluster 
and reasonable iialtching to assess tihe subse- of I.50) people t'roni within selected 
quent ffcect of suppleiiientatiion on liortal- pallchalyals. 
ity: and the iinestigat ion 55as carried out ip y 
i populaiioii 'and duriig the season of * Implementation of' sonic interventions relies 
increased morbidity andi iorta lity, particu- heavily ol 11Ciinid igeiiou 5 s)'stCi I'r tteliv
larly' die 1o pllietimn i a. ery of sorte of' tlie services, c iian v ofm.. 

the public healtlh illeastirs such as use of' 

ORT. ARI medications, and imimunii/ation. 

This is appropriate for tii operations 

research sttdy' seekiig a baisi for planning 
national inte ryeinLion progianis, but it comin
plicaCs valtiltionill ihe illlCt of 'ilallin 

A SLippCleetaion with or Withoutladded 
public health and/or educational iiterven-
Lions Oil nolali:', nmorbidity'. aiid grrwtli. 

The operational research Itcus of the study, 
however, is not .eopardized by these hitnita

...... .. ,. : ;!.!i it .7 ' ,':Ii, !;i, i . i i 

http:morb1-iditVy.IL
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tions ioc' a co,,t-.flfective analysis of inter- A noted WeaknelS Sa that the StLudy is ran

ventiol s hi"ifC \Crophthallilia rales s tile domized al thie ward level and therefore 

priiar\ Cld poin't is alhievable. mortality differences will hase to he done 
I'hiS studI\ ill proi portant programi- hy population adiustiCno t- ard level 

iportant rates Ior Coiipanrii mil ig interventions. 
lniatic initorilitm (I1nparticipaltion rates' 

aCCilriilL to thC itix. 'The qualit)' o the anthroponitricintervenition leasure-

COill'l CIN II~~l" ll iXille a, I+'0t1. d 1n0 if111)1-0 %'C0 'l'r litl e ,' S l d lti h\ n t t 
('t.iivc" cot tai h\ intcrviiliili.i c thI overes 

jlso will he a;illahle. \d hich will he useful gesting ihat ce in ie'anl 7 scores 
w ill he more ipllori.nt for copllllisollns
loehan the pCen.lltai.!CS of' children filling into 

' the various nutritional delicienlc tellgo-
Strengths and Weaknesses as ries. 
Noted by P.I.s I Ihe I'uture, there rceds to he athetter eval-

TheIlihiii i of, tile study is tile coii- natiOll (f the Cill e ofldlill than .iLlSt al ver

miniient ttff,, hotli loaiil and expatriate ail aultopsy. 

tehnical assisaints k lich alloved lIe 
sItid\ to reIllailn oil sChelelt' in spitie ofcliffi

cult ii'iernal di,,ruflo that were Ccurring 

in the C(Ltilntr. 

http:ipllori.nt
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VII. GAPS IN INFORMATION
 

D 	 iffiCLiltii CII ..d in conducting large-
scdlc. pptlliiin-hasd,co'olle.d field tri-

ls. such is the ones rc'ie\%ed at tis conuhltion, 
olttenl highlight gaps il IllC tC ,sigilor k io\%ledge hase 
thai limit full interpretation of ,SuldV rCults. 'Ivcs-
tiwators themscles arc eeiierall the hest source otf 
Ihis ilmhrmatioii cau,s they',can reflect most clear
lN,oil \what \. ould improve their Study, and its inter-
pretalioii sCre it to he repc'ited. 

hlkhv, are listed somc oftfe filcIt'iors for coisider-
atioi iII fulur ,,tiulie' lhat w(iuld facilitlc interpre-
tatio of variatiolis tiftohsci\ cd mortality frlol other 
Studies, Sloutld thec additional studies he deciied 
ethical and desirahle. 

1. Methodologies need ti he improved for ohtaiii-
ing valid information oilmorhiditv: standardized 
appr ac hes are needed with respect to definitions of 
episodes, their severity. length of the recall period, 
etc. 

2. Careful bascline information is essential on the 
avalhility and utilialion ol health services, mor-
hidity incidence, mortality rates, and nutriiliial staI-
tus (sturntiig and wastilig, which may aCoLiit tonl 
observed difterences in tle impact of' vitamin A 
supplemnetiati01( o ilmortalitv. 

3. Better itilfkniiaion is nee(el oii the role of' 
vitamin A oi iiuiloconipetence, the impact on 
children wilh mild vitamin A deficiencv. and pos-
sible mechanisms ofalcliotl. 

4. Appropriate iidjtI.niiclit of' existing restIlts 
during tie analysis stage Iiliust he lade to ICCotIlIt 

for tile ulnit ot randolization and incltsion criteria 
and for baseline imhalmcs. 

5. Studies condtuClcd to date havye not been specil'i
cally designed to examine age-specific rates (sainpie 
si/es within certain age eniups haVe heeI ullitiing).r 

6. (rcatest impalct in soime studies appeiirs tto he 
ill the si\- 1t I "-iiinitlh age group,s here the ptossihiC 
Inodifyillg effectl of nutitiitonail statls lild of 
hre.'astleedine 111d weaing prc'ticCs reqi ires add i
lionall study. Some oiler studies show a trend with 
tle protective el tet oi+\'ilailni A becomiiig stroiger 
with age. See -5" a ove. 

7. The f'lcect of infectiotus discase load, diversity. 
alld sCasonaliii iii(malaria. ARI. diarrhea) or the 
pact of vilam in A Supplelelntation oil mortality risk 
is not clear. 

X. Better dietary inforniation is :cedetl on tie 
quaitity and quality of 'foods coiiIsumed and the 
distribtition of f*oods within the household to better 
asSess vZariatiol ill OtLIcomcS. 

9. ('lp1ete illiriition should he Oliiined aid 
reported oicoverage, qtillity control, and relialbitity 
of StLidy procedures and implemlClntati(n. 

It). lIUirc sttidiC should consider the fact that 
little is known with regard to vitamin A stUitIS aiid 
AII)S. II soiie poptihatioiis. AlI)S niorbidity arid 
mortality may ohsctire effects o vitamin A. 
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Figure 1: Study Sites and the Geographical Distribution of Xerophthalmia 
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STUDY SITES 

1. Sudan 
2. Hvderabad, India 
3. Sarlahi, Nepal 

5. Yogyakarta, Indonesia 
6. Madurai, India 
7. Aceh, Indonesia 

9. Bharatpur, Nepal 
10. Bogor, Indonesia 
11. Bahia, Brazil 

4. Ghana 8. Jumla, Nepal 12. New Delhi, India 
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TABLE 1. SUMMARY OF STUDIES REVIEWED 

Country/Collaborators/ 	 Dosage/ Outcomes/ 
Current Status Intervention Period Status of Analysis 

A. RANDOMIZED DOUBLE-MASKED, PLACEBO-CONTROLLED TRIALS 

A.I. High-dose/Periodic Supplementation 

i) SUDAN 
M O H - S u d a n/!r!. arv ard 

200K every 6 months to children 
months: follow-up time 18 months 

9-72 Mortality: No significant impact in children 9-71 months; 
group: 8.4/1,000; control group; 7.7/1,000 

treatment 

University 
Completed 1990 

Morbidity: 
Xerophthalmia: 

Decreased over time, but no significant inipact of treatment 
Analysis incomplete 

Growth: Analysis incomplete 

ii) INDIA, Hyderabad 
Institute of Nutrition 

Nat'l. 200K every 6 months to children 
months; follow-up time 12 months 

12-59 Mortality: No significant impact in children 12-59 months; treatment 
group: 5.5/1,000: control group: 5.8/1,000 

Completed 1989 Morbidity No significant impact on incidence 
Xerophthalmia: Prevalence reduced from 6.0% to 1.3% in treatment group 
Growth: Treatment effect not analyzed 

iii) 	 NEPAL, Sarlahi 200K every 4 months to children 6-72 Mortality: Significant impact (P<.05; RR=0.7; CI=0.56. 0.88):
(NNIPS) NNJS/Johns Hopkins months: fullow-up time 12 months treatment group: 11.5/1,000: control group: 16.4/1,000 
Univ. Morbidity: Analysis incomplete 
Completed 1991 Xerophthalmia: Analysis incomplete 

Growth: Analysis incomplete; treatment lowered mortality regardless 
of nutritional status as measured by AC 



TABLE 1.SUMMARY OF STUDIES REVIEWED (Continued) 

Country/Collaborators/ 
Current Status 

iv) 	GUIANA. (VAST)UST-SMS. 
Ghana/LSHTM. UK 

To be completed 1991 

v) 	 INDONESIA 
(MORVITA)/Johns Hopkins 

Univ. 
To be completed 1991 

vi) 	 INDIA, Madurai Aravind 
Children's Hosp./NEI 
Completed 1989 

Dosage/ 
Intervention Period 

100K every 5 months to children 6-11 
nonths- 200K every 4 months to children 
12-71 months: follow-up time 24 months 

200K every 4 months to children 6-48 
months: follow-up time 24 months 

8.3K every week to children 4-59 months: 
follow-up time 12 months 

B.I. 	 High-dose/Periodic Supplementation 

i) 	 INDONESIA, Aceh 200K every 6 months to children 12-71 Mortality:
Johns Hopkins Univ. months: follow-up time 12 months 
Completed 1984 (children under 12 months included) 

Morbidity: 
Growth: 

Xerophthalmia: 

B. OTHER TRIALS
 

Outcomes! 
Status of Analysis 

Field work to be completed 9/91: results of treatment effect on mortality. 
morbidity, xerophthalmia. growlh. anemia, serum retinol, dietary intake, and 
CIC expected in early 1992. 

Fiel! work to be completed 11/91: results of ireatment effect on morbidity, 
growth. anemia, 

Mortality: 

Mortality: 

Xerophthalmia: 

Growth: 

serum retinol, and dietary intake expected in early 1992. 

Significant impact (P<0.01: RR=0.46: CI=0.30, 0.71): 
treatment group: 4.8/1,000: control group 10.4/1,000; 
Mortality reduction most significant in children under 3 
years of age and those nutritionally characterized as 
stunted: diarrhea reported (by the mother) to b- the 
major symptom associated with mortality 
No significant impact on incidence or severity of diarrhea 
and respiratory infection 
Significant impact on incidence (P<0.5J in children over 
12 months of age
 
No significant impact
 

Significant impact in children over 12 months (P-.0.05: 
RR = 0.7, CI = 0.44, 0.97): treatment group: 4.9/1,000; 
control group: 7.3/1.000 

No significant impact 
Impact on wt./age and AC males 3-5 years only: no 
impact on linear growth for either sex 
Significant impact on incidence in childien over 

months of age (P<.05) 

12 



TABLE 1. SUMMARY OF STUDIES REVIEWED (Continued) 

Count ry,'Collaborators/ Dosage/ 

Current Status Intervention Period 


ii) NEPAL. Junla 50K once to children under 6 months: 
N1MT/INTERCEIPT REACH 100K once to children 6-II months: 

Project. John Snow, Inc. 200K once to children 12-59 months 
Completed 1990 

iii) NEPAL. Bharatpur 100K once to chikdren 6-11 months: 
NVACSPI 200K every 4-6 months to children 12-59 

NNJS/Univ. Michigan months: follow-up time 24 month-
To he completed 1991 

13.2. Low-dose/" Continuous" Supplementation 

iv) INDONESIA MOH/Johns Marketing of fortified NISG through 
Hopkins Univ. ordinary marketing channel in limited area: 
Completed 1987 analysis in children under 60 months: 

follow-up time 12 months 

Outcomes/ 
Status of Analsis 

Mortality: 	 Significant iminpact in children 1-59 months of age. 
(1P<.(05 ). No clear effect in infants <6 months (RR 0.99. 
but ,aidc (I : mo,-t notable etfect in infants 6-11 months 
RR=(l5 I). o)\crall mortalit\ ligur,'s: treatment ,roLp: 

93.2/l((0: co 1111 ro p: 120.2/1000) RR=0.74t 
Morbidity: Analsis incomplete 

Ongoi. g operations research study, analv',is not \et completed: expect results 
on mortality. morbidit\. xerophthahnia. growth. and serum \itamin A 

Mortality: Significant impact in fortified group among children over 
12 months IP<0(.05: OR= 1.45: CI=I.19, 1.76) 

Biochemical Status: Hemoglobin and serum ad breastnilk retinol level, 
increased in fo(rtified Lroup 

Growth: Linear gro0th improved 1t1<.02) ages I. 2 \ears only 
Xerophthalmia: Prevalence ii,treated group reduced from I.2 to 0.2%; 

http:IP<0(.05
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Country/ 

Site 


A.I. High-dose 

i) SUDAN 

ii) INDIA 
Hyderabad 

TABLE 2. BASELINE CHARACTERISTICS 

Social/ Availability of Vitamin A Mortality

Economic Status 
 Health Services Status/Intake (I,0 0 0/year) Morbidity 

A. RANDOMIZED DOUBLE-MASKED, PLACEBO-CONTROLLED TRIALS 

Periodic Supplementation 

Arid rural area Scarce Available in 3.0/1,0(X) in 17% diarrhea

with variable government future 
 children aged 14'7 fever
sanitation & services, no 9-72 months 20% Lough

water other existing 
 (control group) 0.3c measles
availability: programs: (point

maternal immunization 
 prevalence) 

literary about coverage low
 
30c; 

Rural. ag. area Government No specific diet Info. obtained but Info. obtained but
with poor health services surveys. but not provided not provided
sanitation & fairly reported figures 

water available: accessible: are 75- () g 

inaternal no specific 
 retinol 

literacy about feeding 
 equivalent!, in 
9(:: per capita programs: 1-5 year-olds
 
income <US immunization
 
15c/day avg. about 30%

35%' for .,talte 

Nutrition 
Status 

38% stunted 
6% wasted 
6%,,stunted and 

wasted 
50c; normal 
(NCHS stds.) 

6-914 <60%7r std. 
wt./age 
4-5%,4 >90% std. 
wt./age 
(NCHS stds) 

Xerophthalmia 
Status 

0.7%l XN 
2.7cA X IB 
2.9, (XN. X IB, 
X3, XS): all 
treated and 
excluded 

2% XN 
4(4 X IB 

0.015G; X2. X3 
only corneal 
xero. treated & 
excluded 



TABLE 2. BASELINE CHARACTERISTICS (Continued) 

C.untry/ Social/ 
Site Economic Status 

iii) NEPAL Rural, flat 
Sarlahi plains: fairly 

good sanitation 
& water 
availability: 
maternal 
literacy about 
10%: poor 
economic status 

iv) GHANA Mainly rural. 
(VAST) small-scale 

subsistence 
farming: 
fairly poor 
sanitation & 
available water: 
maternal 
literacy=10% 

v) INDONESIA Rural. coastal 
Yoyvakarta Java: ample wrater 
(MORVITA) but not always 

sale: maternal 
literacy about 
80;, mainly 
farniers ,%ith 
land. m1ost 
\, ith a monthly 
household in 
income range of 
L'SS I0-3'.1 

Availability of 
Health Servic s 

Fairly well 
served: vit. A 
available for 
treating xero.: 
accelerated EPI 
coverge 

Fairly well 
served 
immunization of 
12-23 month olds 
(1989): 
BCG 60%" 
DPT3 34%;(' 
OPV3 34% 
measles 40%; 

Well served: no 
feeding progs., 
but 17,' 
children had 
received 2 
vit. A capsules 
in the past yr.: 
70) unvacc. for 
measles & 
50((-60(%( unvacc. 
for OPV 1-3 

Vitamin A 
Status/Intake 

No info. 
reported 

Detailed dietary 
info. to come-
serum retinol 
levels on a 
sample of 650 
children (result 
not available): 
CIC in sample of 
656 shows 
0%-30.5% to be 
abnormal 

Serum retinol 
(.i/dl): 
< 10 6% 

->110-20 52/ 
>20-30 37% 
> 30 4% 

Dietary info. 
to be analyzed 

Mortality 
(I.0(X)/year) 

IMR about 
82/1.000; 
1-4 vrs about 
12-13/1 (X)0 

30/1,000 of 
children aged 
6-71 months 

Not done 

Morbidity 

I14 diarrhea 
141;- - 15% 
persistent 
cough (I wk. 
period prev.) 

53% diarrhea 
&/or vomit 
64% cough 
79% fever 
(I -wk. period 
prev.) 

Not available at 
this time 

Nutrition Xerophthalmia 
Status Status 

MUAC < 12.5 85/ children 
cm about 13.2% not checked 
children: for ocular 
lit. & wt. data status: xero. 
available on 15% assessed in 
sample but not 15% sample: 
yet reported treated cases 

but not 
excluded: 
about 3%-4'% 
XN. XlB: 
0.05% X2. X3 

Ht./age: 46% Estimated 
<2 SD 1.1 4 XN 

Wt./ht.: l7% .02% X IB 
<2 SD .02% X2,X3 

Wt./age: 44% .09(/,- XS 
<2 SD 

[Ht./age & v't./ht. All examir,!d: 
for about 2(X) not excluded 
<3 year but analyzed 
Wt./age for all I separately 
(NCHS std.) 

Ht./age: No, available 
42% <2 SD at this time: 

Wt./age: cases treated 
41% <2 SD and followed 

Wt.iht.: 
9% <2 SD 

(NCHS stds) 



TrABLE 2. BASELINE CHARACTERISTICS (Continued) 

Country! 
Site 

Social/ 
Economic Status 

A\'ailability of 

Health Services 
Vitamin A 
Status/Intake 

Mortality 
(I.OO/year) Morbidity 

Nutrition 
Status 

Xerophthalmia 
Status 

A.2. Low-dose/"Continuous" Supplementation 

vi) INDIA 
Madurai 

Dry & severely 
drought-prone: 
rural farmers: 

Poorly served: 
no regular 
vit. A 

)9c had rec'd. 
vit. A: 
serum retinol 

About 20/1000 
children < 5 
years. 

1%(with an 
episode previous 
month. 

31 %, stunted 
23%/ wasted 
17% stunted and 

3.7%l 
7.2% 

0.05%i 

XN 
X IB 
X2.X3 

poor water & 
sanitation: 
maternal 

literacy about 
35%l, 

distribution: 
44( t.sed mid-
day feed prog.: 
85%'-95c/ unvacc. 
BCG & measles, 

(i/dl): 
<10 17-21c.I 
10-19 16-18% 

20-30 16-17% 
>30 46-50( 

approximately 
12', diarrhea 
3411- URI 

6.5%( LRI 

wasted 
(NCHS stds) 

0.07% XS 
all treated & 
followed 

53% unvacc. for 
DPT/polio 

B. OTHER TRIALS 

B.I. High-dose Periodic Supplementation 

i) INDONESIA 
Aceh 

Predominantly 
rural: main 
employment ag. 
fanning, cattle 
breeding. & 
fishing: 
generall. poor 
sanitation , 
water supply 

Well served by 
govt. health 
services: minimal 
existing child 
feeding and 
vit. A distrib. 
progs.: no data on 
immunization 
coverage 

No dietary or 
serum retinol 
information 
reported 

Collected but 
not reported 

32% cough 
46% fever 
7f7 diarrhea 
(l-wk. period 
prev.) 

Weight & 
height 
measured in 
'04 random 
Siib:-;ample: 
.! I severel, 
malnourished 
vi. 5.5%, in 
E.Java 

Ocular survey 

on all 
children: all 
xero cases 
treated. 
followved, and 
analyzed 
separately 

ii) NEPAL 
Jumla 

Rural ag.., 
drv: small 
farmers with per 
capita inLome 
<USS75/month: 
maternal literacy 
about 5-: 

extremely poor 

Poorly served 
by govt. health 
fac. & no other 
existing progs.: 
low 
immununization. 
coverge (15% 

measles) 

No dietary or 
serum retinol 
obtained 

IMR about 
189/1.000 
1-4 about 
52'1.000 
0-5 about 
98/1,000 

No info. on 
diarrhea: 
pneumonia rate 
above 1.6 
episodes 
per/child in 
1st y'ear of life 

IUAC < 12.5 
cm in 26% of I-4 
vear-olds 

4.7% XN 
8.29; X I B 
0.3%(' X2.X3 
).5% XS 
All treated & 
excluded from 
analysis 

sanitation & 
water availability 



TABLE 2. 

Country/ 

Site 


iii) NEPAL 
Bharatpur 

Mortality 
(I.000/year) 

Done. but info. 
not provided 

Not available 

Morbidity 

1.81; -3.51," 
diarrhea 
0.5()-0.90 
respiratory 
infections 
(point prey.) 

Diarrhea: 
3%-4% 

I 1%-12.5c1 URI 
(point prey.) 

Nutrition 
Status 

scores 
1-60 too.) 

lit./age -2.4 
WI/age -2.5 
Wt./ht. -1.2 

(60-120 mo.) 
Ht./a e -2.3 
Wt./aee -2.3 
Wt./Ht. - 1.3 

Ht./age: 
51%-54% 
<2 SD: 

Wt./age: 
33%-4 0 4 

<2 SD: 
Wt./ht.: 

3% -6 
<2 SD 

(NCHS stds.) 

Xerophthalmia 
Status 

Xero. cases 
treated & 
included: 
0.91, X N. 
1.3 14X IB 
0.(,9'; X2. X3 
(J.2%, XS 

X IB: 0.77"/
1.2c, 
all measured 
& followed up 

B.2. Low-dose 

INDONESIA 
MSG Trial 

BASELINE CHARACTERISTICS (Continued) 

Social/ 
Economic Status 

Terai/mid-hill 
area of central 
Nepal. 
very poor: 
poor sanitation 
& w\,ater 
availability: 
maternal 
literacy 
about 99/-

Availability of 
Hcalth Services 

Fairly well 
served with 
some nutrition 
progs. ongoinL,: 
immunization 
covergc 
about 55' -701; 
fully immunized 

"Continuous" Supplementation 

Mainly ac.: 
fairly good 
sanitation & 
water 
available: 
maternal 
!iteracv about 
80(; : avg. 
economic status 

Fairly well served 
by govt. health 
service & 
monthly growth 
monitoring: no 
other existing 
progs.: 
immuniza:ion 
coverge not 
assessed 

Vitamin A 
Status/Intake 

Dietary pattern 
will be 
available: 
serum retinol 
levels 
(P/dl) 
<10 3.9% 
10<20 38% 
20->30 35% 
>3(1 23% 

Roughly 
113 RE/day 
(trted. area) 
131 RE/day 
(ctl. area): 
Serum vit A 
(JI/dl): 
<10 9-1l0% 
10-19 38% 
>20 52% 

http:0.5()-0.90
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TABLE 3. STUDY DESIGNS 

Unit Niorbidity/NortalityStudy 	 Random Nasking Sample Surveillance 

A. RANDOMIZEI) D)OUBLII-M ASKED, PLACEBO-C(NTI'R(IA.D TRIALS 

i) 	 SUDAN Households 

ii) 	 INI)IA" Villages 
Ilyderahad 

1i;) 	 NI ,PAI " Wards' 
Sal ahi 

i\) 	 (;IIANA'" Clusters 
(VAST) 

v 	 INDONESIA" Individual 
tM)R VIITA) 

i) 	 INI)IA Clusters 

Madurai 


i 	 INDONESIA' Villages 
Acch 

i) 	 NEPAL"" Subdistricts 
Junla 

ii) Nepai" Wards 
(NVACSP) 

v) INDONESIA' Not random 

2(0,G0()0 Il (100,000 IU for children < 12 mo. 
200.00 IU 100,000 ILI for children < 12 mo. age given every four months). 

2 colors 

2 colors 

4 codes 

Coded by 
cluster 

Coded by 
individual 

2 colors 

B.OTHER TRIALS 

No 


No 


No 


Yes 


age given every six months). 

17.031 hotScholls 

28,754 children 

84 villaee.s 

15,775 children 

270 wards 
287,631 children 

18X 	 clusters 
19,730) children 

1.300 children 

206 clusters 

15,419 children 


450 villages 
29,430 children 

16 subdistricts 
7,197 children 

100 wards 
60.0(0)0 children 

2 areas 
11.200 children 

6/6 months 

I-week recall 
3/3 months 
I-month recall 

4/4 months 
I-week recall 

4/4 months 
I-week recall 

2-3 	 times/wk. 

I/I 	 week 
I-week recall 

9-13th month 
I-week recall 

2/2 weeks 
2-week recall 

12/12 nolths 
9 

12 months 
point prevalence 

50-. 	 1(0-. or 200.000 IU once or < 6 mio., 6-11 mo., _>12 mo. ages. respectively, in a single dosing.
Weekly low dose of 8,333 IU. 
Continnous dose of 21) pg 	 (about 700 IU) daily from fortified MSG potentially available. 
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TABLE 4. COMPLETENESS OF FOLLOW-UP AND 

Study 

Aceh. Indonesia 

Sudan 

ttydevabad 

Sarlahi (NNIPS) 

Madurai 

IMPLEMENTATION 

Did not receive 
Lost to Follow-Up at least 2 doses 

1IV 22 c 

14% (included in 14%) 

'? 42% 

about 7% 7% 

about I10% (about 1014 missed II -

15 of 52 weekly doses) 

VITAMIN A MORBIDITY AND MORTALITY STUDIES 
Report of a Joint WIIO/USAID/NE! Consultation of Principal Investigators 

May 28-29, 1991, Geneva, Switzerland 

TABLE 5. REQUIRED TOTAL SAMPLE SIZE 

Control Reduction in mortality 
Mortality 

rate 30% 50 ,I 

10/1.0)00 	 40,000 13,200 

21)/1,000 	 20,000 6,600 

These 	numbers assume the following conditions: 
(i) 	 Two-sided test ol" treated vs. control mortality at level of significance (x=0.05. 
(ii) 	 Power of (.to detect a specilied reductiOn in mortality due to treatment. 
(iii) 	 An inflation fatctor in sample si/e of 30 percent to account for possible effect of clusters 

as unit of raidonization. (Note: A 30 percent l'ac tr doetS not apply to fle Sudan study 
becauIISC tle unit oft randomi/ation was the household and the required correction factor, 
therefore, would he smaller.) 

(iv) 	 Equal numbers of Ireated and control children. 

JUN 	 -6 1994 
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