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range of 180 to 210 g/L, and hemoglobin cont2ins about
75%. or lite newbom's iron stores. Very little iron is lOSt, so
d12t'a 3.5-kg term in&nt who doubles her or his weight by
6 IJ;I():ndJs should be able to mainWn a hemoglobin level of
90 to "[10 g/L wimout the need for extra iron. Thereafter,
exogenous sources of iron become important, and this may
be where the problem begins. The infant gains about
3.5 kg between 6 and 12 months of age, and to mainWn a
hemoglobin concentration of 110 g/L about 1 mgid of ad-
ditional iron is needed. Breast milk contains only 0.3 to
0.5 mg of iron per litre. Even if up to 50% of this iron is
absorbed, it may not be enough, and additional sources of
dietary iron may be needed to prevent depletion of iron
stores and anemia. Iron:'fortified cereals, which are impor-
tant iron sources, may not be used or may not be readily
available in remote communities. Other factors may have
contributed to iron deficiency in the breast-fed babies in
this study. Does maternal iron deficiency influence infant
iron status and iron concentration in b~ milk? Was the
breaSt-fed infant being given tea or foods cont2ining sub-
stances such as phytates that may interfere wim the absorp-
tion of iron?

This important study has implications for public health
and nunition programs, especially around breast-feeding
and the introducrion of supplementary foods. Suggesting
that breast milk can be improved on is like entering a mine-
field: one must tread carefully. It is important that these
findings not be CODStnled as a criticism of breast-feeding.
Breast is still best. However, because of the severe, some-
times irreversible neurologic and developmental effeCts
that may be associated wim iron-defiaency anemia, dtese
findings should not be ignored. Fw1her studies are needed.
Meanwhile, it seems prudent to supply additional sources
of iron to breast-fed infants after 6 months of age,' either as
iron-fortified foods (e.g., infant cereals) or, if depletion is
severe, as supplementary iron.

Dr. Godel is a retired Professor of Pediatrics living in Heriot
Bay, BC.

I , - 'he study of anemia and iron deficiency in 9-

month-old James Bay Cree infants reported in this
-' issue (page 323)1 raises 2 interesring and provoca-

rive questions. First, what is anemia in this age group? Sec-
ond, bow wd1 is a breast-fed 9-monm-old infant protected
ag3inst iron deficiency?

Commonly used norms were derived from populations~ nonindigenous white children living near sea level,2 but
.' ~~ese cutoff points do not appear to apply to all pop-

ulations. Emond and colleagues) found that, for British
children, a more representative cutoff for anemia was a he-
moglobin concenttation of less man 97 g/L. Other investi-
gators. found mat African-Americans may have a mean he-
moglobin level mat is 5 g/L lower man me mean for white
people, almough care should be exercised in drawing con-
clusions from mese differences.' In me current study, only
5.3% of dte formula-fed inf2nts, most of whom received
iron-enriched formula, had hemoglobin concentrations be-
low 105 g/L at 9 mond1s of age, and none had significant
mia'OC)'tnsis. Might the levels for this group of formula-fed
infants represent a "normal" range for James Bay Cree in-
fants? In contrast, bom breast-fed babies and those fed
cow's milk had findings suggestive of iron deficiency. A to-
tal of 31 % of the breast-fed infants had hemoglobin levels
below 105 g/L, and 17% had levels below 100 g/L, as com-

I pared with 5% and 1 % respectively among the formula-fed
I babies. Furthermore, the odds ratio for microcytosis (mean
! ~ll volwne.less man 71 fL) was 11 .times higher among d1e
...i.~east-fed infants dtan among melr formula-fed counter-

parts. Microcytic, hypochromic anemia in d1ese infants was
most likely due to iron deficiency, although other, less
likdy, conditions, such as chronic disease, vitamin B, defi-
ciency, lead poisoning and thalassemia minor, can give a
similar picture. Increased demand for iron among breast-
fed compared wim fonnula-fed babies was not likely a fac-
tor. The mean weight gain, and, thus, the blood volume ex-
pansion with growth, was less for breast-fed infants. If
anything, this should have resulted in less demand for iron

I and less reason for iron deficiency.
I Iron deficiency associated with consumption of cow's

milk is well known. Iron deficiency among breast-fed in-
fants is less well accepted,' yet ti"le findings of this study
suggest that it may occur by 9 months of age. A heald1y
baby is protected against iron deficiency during me first 6

, months of life. Hemoglobin levels at birdt are high, in me
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