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INTRODUCTION ,

ron deficiency anemla is parficdardy prevalent
among Infants and children of the Bofivian alfiplano,
rangng frem 224 to 700 % in 059 year-old
chlldeen and may have negalive conseguences on
many body systems and funclions, including child
development.

The effectiveness of iron supplementation is not
always safisfactory because of factors related to the
avallable iron supplements in the poorest counties,
the motivation of the target popuation and the lack of
compllance due in part to side effects.

Recent studes in arimal models show that the
Intermittent admiristration of lron has & slmilar1é or
better effect on the Iron stafus than the daily iron
supplementation. This may be explalned by the time
needed for the tumover of intestinal cells.

A study conducted In China with preschool children
shows that the admiristaion of twice- weeldy or
weedy Jron doses are as effecive as dally
supplementation vith the benefit of markedy
reduced Incidence of side effects. Another study
corducted in young Indonesian children show that &
twice-weeldy dose has as similar an effect as a dally
dose, A study on anemic women, ard two studies on
pregrant women, also show similar resuts,

However, despite these first attractive resuls, the
eficacy of weekdy end intermiltent iron
supplementation needs to be confirm In mere studes
conducted [n  different soltings and winerable
roLps.

OBJECTIVE

‘The goal of this study was to compare the efficacy of
& weelly and a S-day per week Iron sipplementation
on the hematological status of anemic Bolvien
school children Kving at Hgh allitude (4000 m ebove
sea level).

SETTING

Soclosconomically dsadvantaged district of La Paz,
Bolivia, located at en alfitude of 4000 m above sea
level.

SUBJECTS
Indusion criteria:
- schoolchlldren of both sexes
~ hemoglobin concenfraion < 144gi. (taking In
accourt
the sltitude of 4000 m of the setting).
- parerk's consent.
Sample size: 59 children
- difference in hemoglobin between groups > 10 gfL.
- sigrificance level of 5% and a 95% power
- 20 % erficipated dropouis
The children were randomly assigned to three
ooups:
~ Confrol group (58 children) recelved a placebo
once a week, every Tuesday
- Group 1 (58 children) received a dose of Iron
once a week, every Tuesday
= Group 2 (59 children) recelved a daily dose of iron
5 days per week, Monday to Friday.
Thus, Group 1 recelved one-fifth the lotal dose
reselved by those of Group 2.
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Age (months) @72:83 878275 5982122 040 Fiomogiohn @71
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T0 131621148 13534862 1315+£126a O
welght (k) 17842210 17832185  1833:28 o5 TS 131021002 1426x0.1b 1428:88b 10,0001
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lght g 812082 A1Es 15520
Heierige(zs) 151208 ASe0E 1808} 08 TI6 13222818 1605£68b 150.1567b 0001
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Changes in hemoglobin (g /L)
4 Mean + 50. Group 1 was supplemented once weekly and group 2, five days per weak
2p: deferance between groups, One-way ANQVA iBetweenTO-TS {-0.7%64a 7.3283b 113x106D <0.001
Botwesn T5-T10 | 0.6£6.7a 40£89ab 57x83b k0.01
Bolween T10-T18} 0.7£6.1a 391680 17x65ab 0.03
SUPPLEMENTATION Between TO-T18 | 05471a 152:69b 186=x111b <0.001

-Iron dose: 3 to 4 mg of iron per klogram of body weight
- supplement: FeSO4 tablets,

- placebo: tablets of Identical aspsct without fron.

~ distribiiion: at school, with clean beiled water, at mid-
moming between breakfast and lunch, by fralned school
assistants, under supendsion,

METHODS

Hemoglobin: at the beglrring of the study (T0) and again

5 weeks (T5), 10 weeks (T10) and 16 weeks (TI6) after.

Zne erythrocyte protoporphyrin: at TO and T16.

~ blood finger-prick.

- hemogiotin concertration:  HemoCus (HemoCue AB,
Angetholm, Sweden).

- Zine enythrocyte protoporphyint  hemetofiuorometer
{AVIV Biomadical, mode! 206).

Anthropometric assessmert : at TO and T16.

-~ body height: microtelse, precision of 1 mm.

- body welght: electroric scale, precisionef 0.2 Kg.

-~ anthropometric indces : weisht-for-age, height-for-age,

welght-for-helght (Z scores, NCHS reference),

‘The study was approved by the Techrical Committee of

the Institto Bolliano de Bloloda de Altura.

RESULTS
At the begining of the study (T0)

* Children were 3.3 to 8.3 years old (96.3% befween 4.0
to 6.9y, old)

* Mean age, sex dstribtdion, nutrtional and hematological
status were not stalistically different among the thres
groups (table 1),

* Al children were anemie according to the cut-off value
of 144 g/ refevart for the saltittide of the study (4000 m).

At the end of supplementation periad (T18)

* Orly 3 children (1 boy and 2 dils) dropped out,

* Firal hemoglobin concentration was sigrificantly higher
in beth supplemented groups than in the confrdl group
and no sigrificant difference between the two groups
recelving the iron supplementation. The hemoglobin
concentration Increased 152 % 69 gl (p<0.0001} in
grow 1, 186 = 11. 1 gL (p<0.000 1) ingroup 2 and 0. 5
% 7.1 gL (p=0.56) In confro} group (table 2).

Moan x SD, Group 1 was supplementad once weskly and group 2, five days par wesk

p: difference betwoen groups, One-way ANOVA + Schaffa’s test
_ Ssignificantly differant when lattars differ
Non paramestic KruskatWadis tast, p=0.08

* Greatest changes In hemoglobin were observed amony the most
anamic children and in the first 5 weeks of supplementation (table

3, figure 1)
Table 3 )
; ing to initial b lobi
Hamoglobin increment (gi.)
Initla) Hemoglobin
{s) Control group Group 1 Group 2
<125 932982a 238%84b I7.0x123¢

[125-135] ~1.04x45a 186x53h 185%66b
{135-148] ~1.96:4.6 129£52h 1264694

TMpan & SD. Group 1 was supplementad oncs waakly and group 2, five days porwesk
2pt difference botween groups, One-wzy ANOVA + Scheffa’s test, p<0.05
3significantly ditferant when lettors diffar

Flgure 1:VARIATION OF HEMOGLOBIN
according to inltial hemoglobin
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Wnen controfiing for the iritial hemoglobln conseniration by
covariance mralysis the Sday per week and the weely
supplementalion had the same effect on the increase of
hemoglobin (adsted means: 132,68 g/l for the control group,
149.5 g/l for the weeldy group ard 150.7 g/l for the daily
golp). Similar resuts were oblalned when Intial ZPP
concentration or Iron dose were included as a covariate.

* Hemoglobln distribuions of supplemented groups fell vilnin
a normel Gaussian distibuiion (Wilk-Shapire test: 0.85 for
group 1 and 0.98 for group 2),

* Nelther mean hemogiobln concentrations nor hemogiebin
increments were statistically different between groups 1 and 2
at the four ime pcinis of the supplementation perod. They
differed from the placebo group as early as the Sth week of
supplementation (fable 2, figure 2).

* By the 16th week of supplemertation the more ansmic
children were shll Increasing their hemoglobin  ievels,
suggesting that a longer period of supplementalion coud be
bereficial (figure 1).

* Mean zinc envttvocyte protoprophyin (ZPP) concerfrations
were not different between both supplemerded groups but
slgrificantly lower then in the conirel group (table 4).

* The mean concentrations of ZPP decreased In grouwp 1
0.25 + 1,07 e=g/g Hb, p=0.08) and In group 2 (-0.74 £ 1.38
=eg/g Hb, p=0.001) whereas ZPP did not change sigrificanily
in the conirel group (0. 10 £ 1.43 eglg Hb, p=0.60) (table 4).

* Proportion of anemic children decreased of 86.2 % in group
1, of 82.7 % In group 2 and of orly 5.3 9% in conlrel group
{figure 3).

* Proporion of children whose Increase in hemoglobin
concertration was equal to of higher than 109/l was 84.5% In
group 1, 86.2 % In group 2 and 7.0% in the confrol group.

* Anfhvopometrical Indices were not staiistically different
among the three groups.

Figure 2 :HEMOGLOBIN INCREMENTS
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Figure 3:PREVALENCE OF ANEMIA
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CONCLUSION
The rate of change in hemogiobin higher among the most
anerie  childen and In fhe first 5 weeks of
supplementation, the Gausslan distibuion of final

hemoglobin, the hich proporion of children responding by
10g/l. or greater, considered as a posillve respense to the
supplementation and the slgrificant decrease of ZPP
concenfration In both stpplemented groups suggest that
the maln cause of the low hemoglobin levels th Bolivian
children was fron deficlency.

This study indicates the equivelent efficacy of the once-
weeldy and the five-day per week iron supplemertation
schedues in Bolivian children living at high altituds,

This shudy is In agreement with other studies realized in
very different emvironments, These findings colid lead fo
a revslon of Iron supplemertation strategies for the
prevention and control of iren deficency and enemia if
the global effectiveness of such a strategy is proven:
compliance by chifdren and cooperafion of school staff
children and cooperation of school staff andfor
commirity members in practical field conditions Lnder
the supendsien of natfonal and loce] health autherties.
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