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While considerable work has been earned out on the
in vitro analysis of anti-infective factors in human
milk and their efficacy in experimental animals' 8

there have been very few clinical reports.9 " Studies
have also been mainly carried out on infants who are
able to suck directly from the breast, these being
compared with bottle fed infants.12 i4 In an earlier
controlled prospective study we have reported our
experiences with supplementation with expressed
breast milk for the prevention of infections in low
birth weight infants.15 In an attempt to determine an
alternative in situations where adequate amount of
breast milk may not be available we evaluated the use
of limited volumes of colostrum.

Material and Methods

This study formed a part of a more extensive
controlled prospective project on the use of varying
quantities of expressed colostrum and mature breast
milk on the prevention of infection (Narayanan el al.,
unpublished observations). This report comprises of
66 low birth weight infants admitted in the neonatal
special care unit. These were babies who ran the
highest risk of acquiring infection being born to
mothers who were actually or 'potentially' infected.
Under the latter category were women who had
'leaking' or rupture of membranes for more than 24
hours and those who had been examined vaginally in
a possibly unhygienic manner by untrained tradi-
tional birth attendants (indigenous 'dais'). Moreover,
these mothers belonged to the low socio-economic
and poor educational status and their personal
hygiene was at best unsatisfactory. Babies with a much

Acknowledgements

The authors are grateful to the Indian Council of Medical
Research for having funded this study. They wish to express
their grateful appreciation to Dr. Shashi Bala, Miss
Shobhana Baijal and Miss Indu Walia for their untiring
efforts to obtain human milk They are also thankful to Dr.
S Chawla, principal. Lady Hardinge Medical College, New
Delhi for having granted permission to publish this paper.

lower risk of acquiring major infections such as the
normal term infants roomed in with their mothers
and babies in the "clean' nursery were not included in
the study. Only those babies who were likely to stay
for at least three days in the nursery and those who
could be fed by bottle or tube at admission were
included. Babies with major congenital malfor-
mations were excluded.

The infants were divided into two groups:

Group I. The babies in this group were given 10 ml of
colostrum three times during the day after obtaining
permission from the mother along with the nursery
formula (Lactodex-Raptakos) In very low birth
weight infants whose initial feeds were less than
10 ml, the volume of colostrum at any one time was
equal to the total volume determined for that par-
ticular feed and it was then increased to a maximum
of 10 ml three times a day. This volume was empiri-
cally chosen after noting the lower range of the
average volumes that could be collected at a time
from mothers in the maternity wards 48 hours after
delivery, in order to ensure a constant supply to the
infants. The milk was manually expressed directly
into autoclaved feeding bottles by mothers within 72
hours after delivery, under the supervision of trained
personnel. The colostrum was transported from the
wards to the nursery in ice in a thermocole (insulated)
container and all used within one hour of collection.
Milk samples collected at home and brought to the
hospital by the relatives were not utilized for the
study, but mothers were encouraged to come to the
nursery as often as possible.

Group II. (Control) Infants were given only the
nursery formula.

Being part of the larger study, allocation of the
babies into the groups was by a randomized block
design order to make the groups relatively
homogeneous for predisposing factors which could
influence the occurrence of infections and which
could be identified at the time of admission. These
included birth weight, prolonged labour, prolonged
'leaking' or rupture of membranes for more than 24
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hours, obvious maternal infection, vaginal exami-
nation by indigenous 'dais' and birth asphyxia.15

The identification of the various infections was
according to defined criteria which were set at the
beginning of the study." l 8 " The total volume of milk
given daily to the infants was similar in both groups
and was determined by the weight, gestational period
and postnatal age.20 The criteria for discharge were
again the same in the two groups and were based on a
planned early discharge programme which has been
found to be useful.21 Random samples of breast milk
and the nursery formula were sent daily for culture.

The results were evaluated by standard statistical
tests.16

Observations

Some difficulty was experienced in collecting col-
ostrum as mothers often believed that the breasts did
not secrete milk during the first three days. However,
with some perseverance on the part of the staff many
of them could be motivated. No mother in this study
objected to the use of milk from another woman for
her own infant where required.

The sex, birth weight, and assessed period of
gestation are indicated in Table 1 and were statisti-
cally comparable in the two groups. Some of the other
predisposing factors are shown in Table 2. There was
again no statistically significant difference.

Seven babies in group I and eighteen infants in
group II developed infection, some having multiple
problems. The actual infections are recorded in Table
3. Infection was less in group I and this difference is
statistically significant (p < 0.01). The organisms iso-
lated in the major infections included E. coh,
Klebsiella, Staph. aureus, and Serralia marcescens.
The numbers, however, were too small, particularly in
group I to determine the relationship, if any, to the
type of milk feeding.

TABLE 1
Distribution of sex, birth weight and gestation

TABLE 2

Distribution of some predisposing factors*

Group I Group II

1.
2.

3.

4.

Total number
Sex

Males
Females

Weight
1,001-1,500 gm
1,501-2,000 gm
2,001-2,500 gm

Gestation
28-32 weeks
33-36 weeks

> 37 weeks

Group I

33 (7)

18 (4)
15 (3)

3 (2)
23 (5)

7

1 (1)
20 (6)
12

Group II

33 (18)

18 (10)
15 (8)

2 (2)
22 (15)

9 (1)

1 (1)
21 (13)
11 (4)

1.
2
3
4.
5.

Prolonged labour
Prolonged leaking
Obvious maternal infection
Vaginal examination by 'dais'
Birth asphyxia

3
3

11
9
8

(11)
(1)
(3)
(3)
(1)

3
3

11
9
8

(2)
(2)
(7)
(8)
(6)

Note: The figures in parentheses indicate the babies who
developed infection.

• Some babies had more than one predisposing factor.

TABLE 3

Types of infection

Infection

1 Diarrhoea
2. Pneumonia
3. Septicaemia
4. Conjunctivitis
5. Pyoderma
6. Thrush
7. Upper respiratory tract

infection

Group 1

1
—
4
5
1
1

1

Group II

8*
2
9
6
2
5

1

Note: The figures in parentheses indicate the babies who
developed infection

Regarding the duration of stay, for babies who did
not develop any infection there was no statistically
significant difference between the two groups (group
I—6.44 ± 3.55 days and group II—5.66 ± 1.54 days).
The minor variations were due to the fact that smaller
babies were surviving in group I and hence the mean
stay was slightly longer. The corresponding figures
for babies who developed infection and recovered
were as follows; group I—8.25 ±5.31 days and group
II—10.1 ±5.37 days. The differences, which were
again not statistically significant, were due to the fact
that there were more major infections in group II and
hence the mean stay was somewhat longer.

Due to lack of milk bank facilities, samples were
sent for culture just before the milk was given to the
babies and the results were known only the next day.
The infants were kept underdose observation for any
untoward signs. As far as the bacteriological analysis
of expressed breast milk was concerned among 346
samples, 292 were either sterile or grew nonpatho-
genic organisms (micrococci, Staph. epidermidis,
aerobic spore bearers, etc.) with a count of < 2,500
organisms/ml. In 18, the count was between > 2,500-
5,000 organisms/ml and in 5, it exceeded 5,000
organisms/ml, the highest being 20,000/ml in one
case. In 32 specimens, pathogenic organisms were
isolated as indicated in Table 4. It was interesting to
note that none of the babies fed with the aliquots of
milk, samples of which had grown pathogenic micro-
organisms developed infection. All samples of the
nursery formula were sterile.
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TABLE 4

Bacteriological analysis of expressed breast milk:
potential pathogens

E. Coli
Klebsiella
Staph. aureus

Discussion

< 2,500/ml

10
9
3

Bacterial
> 2,500-
5,000/ml

5
2

Prel

counts/ml
5,000-

7,000/ml

2
1

iminarv ans

Total

17
12
3

ilvsis has sr

In many communities in India, mothers unfortu-
nately refrain from giving breast feeds during the first
two to three days for a variety of reasons." Some feel
that milk secretion is inadequate in the early days
after delivery and being more yellowish in colour than
mature breast milk colostrum is considered unsafe for
the baby. Still others do not breast feed until a
traditional ceremony is performed on the second or
third day. In the meantime the babies are offered
other fluids such as water with sugar, glucose, honey
or jagaree, other animal milks or herbal concoctions
(eg 'Janam ghutti'). The composition of the latter is
variable and some infants have actually been brought
to hospital after the administration of such herbal
preparations with signs of opium toxicity. Thus,
besides losing the benefits of colostrum and early
breast feeding, the babies actually run the risk of
poisoning, inhalation due to forced feeding with a
spoon of viscid fluids and infection due to unhygienic
administration.22 The advantages of colostrum
should, therefore, be widely publicized in these areas
and the mothers must be encouraged to put the baby
to the breast as soon as possible.

In the event that a small baby is unable to suckle
from the breast but is able to suck from a bottle,
based, on our present and earlier experiences1523 we
recommend that breast milk should be expressed
directly into sterilized bottles after washing the
breasts with soap and water, and the milk offered
immediately to the infant. The mother's own milk or.
when it is inadequate milk from a willing healthy
relation or friend may be used.23 We have been
recommending this to the mothers of our low birth
weight babies after discharge and have found it to be
of benefit. Preliminary results in our follow-up study
suggest that major infections are less in such infants
than in those who receive other fresh animal or
powder milks by bottle. In remote rural communities
some of the preterm and low birth weight infants have
to be managed at home.24 We are of the opinion that
expressed breast milk should be of great value in such
a situation.

We are in the process of evaluating the use of larger
volumes of colostrum, 15-20 ml three times a day.

a trend towards
better results. We are aware that one can not
administer very large volumes of colostrum over long
periods without adequate biochemical monitoring of
the infants since the composition of colostrum is
different from that of mature breast milk.25 Further
work would be required to determine the safe limits.

In most centres in developing countries, bac-
teriological analysis of human milk prior to adminis-
tration may not always be feasible. It was interesting
to note in the present study that even in those cases
where potentially pathogenic organisms were isolated
in the milk sample, the infants did not develop
infection. It is possible that the presence of secretory
IgA and other factors provide protection.2* However,
how much load can be administered with impunity is
not known and hence all attempts must be made to
avoid contamination. While it is essential that human
milk banks in advanced centres should adhere to their
rules for careful selection of milk,27-a absence of such
facilities in developing countries should not preclude
the use of expressed breast milk provided proper care
is taken. In these situations the advantages of human
milk, especially the nutritive, economic and anti-
infective benefits, far outweigh the theoretical risks.

Summary

The efficacy of limited volumes of colostrum
(10 ml) administered three times a day in the preven-
tion of infection was evaluated in 33 high risk low
birth weight infants (group i) who were compared
with 33 matched controls (group II). Infections were
found to be significantly less (p < 0.01) in group I.
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