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The Comparison of Haemophilus Influenza in the Throat of Healthy Infants
with Different Feeding Methods
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Abstract

Background: Haemophilus influenza (HI) is the most commonly found pathogenic bacteria in pediatric otitis media
and lower respiratory tract infections. Bacterial attachment to pharyngeal cells and proliferation may be necessary for
infection. In the presence of human milk, attachment of HI to pharyngeal cells and colonization may be inhibited. To
evaluate the protecting role of breast milk, we investigated the incidence of HI isolated from the throat of healthy in-
fants with different feeding methods.

Methods: Between August 2002 and March 2003, 210 healthy infants (70 purely breast-fed, 70 purely formula-fed,
70 mixed-fed), aged 1-6 months were enrolled into the study and a throat culture was taken in all of them. The inci-
dence of HI was evaluated using Haemophilus Test Agar Bose (HTAB) plates.

Results: The incidence of HI in purely breast-fed, mixed-fed and purely formula-fed infants was 2.9%, 42.9% and
75.7% respectively (P = 0.000). The mean age and weight of cases in the three groups were not statistically different.

Conclusion: These data suggest that human milk protects the throat of healthy infants from HI colonization espe-
cially in purely breast-fed cases.
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aemophilus influenza is one of the respira-

tory bacterial pathogens and the major

cause of otitis media and lower respiratory
tract infection in childhood. Bacterial attachment to
pharyngeal cells and proliferation may be necessary
to infect the lower respiratory tract or middle ear” .
The relationship between nasopharyngeal coloniza-
tion with nontypeable Haemophilus influenza and
recurrent otitis media have been reported by Hara-
buchi et al’. The Reduction or elimination of the
organism was associated with mucosal immune re-
sponse.” Human milk contains numerous host de-
fense factors such as lactoferin, lysozyme, receptor
analogs and especially secretory IgA antibody to PO6,
a highly conserved outer membrane protein of non-
typeable Haemophilus influenza® 7. Thus, in the
presence of human milk, Haemophilus influenza
may be inhibited from attaching to and colonizing
pharyngeal cells.

However, the protective effect of breast milk in
preventing the gastrointestinal infection was proved
in previous studies but little attention has been fo-
cused on the preventive role of human milk in respi-
ratory tract infections® °. In order to confirm the
protecting role of breast milk, we investigated the
incidence of Haemophilus influenza in the throats
of infants with different feeding methods.

Materials and Methods

Between August 2002 and March 2003, we studied
the incidence of Haemophilus influenza in the
throat of full term infants aged 1-6 months, cared
for at home, who referred to the well-baby clinic
with one of the following feeding methods: 70
purely breast-fed, 70 mixed fed (breast-fed and for-
mula) and 70 purely formula-fed infants. Low-birth
weight infants, those with symptoms of respiratory
tract disease or currently on antibiotics were ex-
cluded from the study.
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Cultures were obtained with a sterile cotton-
tipped applicator stick pressed around the
Waldeyer’s ring in throat. All patients referred to the
same laboratory and samples were analyzed immedi-
ately. We used a standard culture media, Haemophi-
lus Test Agar Bose (HTAB, Biomark, Germany).
We dissolved 43 grams HTAB powder in 1 litter
distilled water and autoclaved it for 15 minutes in
120°c. This solution defibrinated with 50 milliliters
of rabbit blood in 45-50°c and then bacitricin (5 IU)
was added to it. This media composition is one of
the best standard microbiological procedures for
isolation of Haemophilus influenza'’. Encapsulation
was not determined but as mentioned before even
colonization with non-capsulated organisms is also
important for recurrent upper respiratory tract in-
fection in infancy. The same microbiologist evalu-
ated the cultures and if it was positive for Haemo-
philus influenza, a second passage culture was per-
formed. A colony count of at least 10’ colony form-
ing unit/ml (CFU/ml) was considered positive.

Data were analyzed with Statistical Package for
Social Sciences (SPSS version 10.05). Chi-square test
was used to compare the incidence of positive cul-
tures among breast-fed, mixed-fed and formula-fed
infants. Mean values of age and weight were com-
pared among groups using Kruskal-Wallis and
ANOVA tests respectively. A P value < 0.05 was
considered as statistically significant.

Result

The incidence of Haemophilus influenza differed
significantly among different feeding methods with
the lowest value in purely breast-fed, followed by
mixed-fed and purely formula-fed infants (P =
0.000, table 1).

The minimum and maximum ages of infants
were respectively 1 and 5 months in purely breast-
fed infants and 1.5 and 6 months in the other two
groups. There was no significant difference for
mean age among the three groups (table 1).

Minimum weights in breast-fed, formula-fed and
mixed-fed groups were 3000, 3200 and 3300 grams
and maximum weights were 7900, 8500 and 8500
grams respectively. There was also no significant
difference among these groups (table 1).

Sex distributions in all groups were comparable

P=0.1).
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Discussion

Colonization of various Haemophilus species in up-
per respiratory tract is common. Among those spe-
cies, Haemophilus influenza is the most commonly
found pathogenic bacteria in pediatric otitis media
and lower respiratory tract infections. Haemophilus
influenza type b is responsible for a life threatening
and invasive infection in children. However, when
local defenses are compromised, such as during viral
infection, the non-encapsulated Haemophilus influ-
enza, which is regarded as opportunistic, can also
produce the disease’. So viral infections could be a
predisposing factor for bacterial invasion of the
middle ear, respiratory sinuses and bronchi in chil-
dren.

The prevalence of various Haemophilus species,
Haemophilus influenza and Haemophilus influenza
type b in healthy Japanese infants were reported to
be 7.9%, 2.3-16.7%, and 0.5-0.8% respectivelyg’ " In
a study on 162 healthy Japanese infants, the inci-
dence of Haemophilus influenza in breast-fed in-
fants, mixed-fed infants and formula infants was 0,
0 and 7% respectively’. In our study, the incidences
of heamaphilus influenza were significantly higher in
all three groups especially in formula and mix-fed
infants. Pharingotonsillar flora is affected by many
demographic factors like climate, age and the extent
of exposure to infectious disease or vaccines'’. Im-
munization against Haemophilus influenza type b
has decreased but the carrier state has not been
eliminated". None of the infants in our study were
immunized against Haemophilus influenza type b.
Leach et al'* showed a high incidence of naso-
pharyngeal colonization with multiple strain of non-
typeable Haemophilus influenza in rural aboriginal
infants. The higher prevalence of Haemophilus in-
fluenza in our study compared with Japanese infants
maybe due to poor hygiene which has been sug-
gested as a contributing factor to the high rate of
bacterial colonization'*, More studies are needed to
determine the causes of these differences. In this
study we did not match families of infants in the
three groups with respect to hygiene, economic
status and climate because all the cases were ran-
domly selected from a baby clinic in the center of
Isfahan. However we suggest considering these fac-
tors in future studies.

Long et al” found that in patients with
nontypeable Haemophilus influenza otitis media,
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Haemophilus influenza accounted for over 50% of
bacteria colonizing the nasopharynx. In another
study from the New York School of medicine, 68
breast-fed infants were followed prospectively from
birth to 12 months of age to assess the effect of
human milk secretary IgA antibody on nasopharyn-
geal colonization of nontypeable Haemophilus in-
fluenza’. Nasopharyngeal colonization was found in
22 infants (32%), and 39 infants (57%) had otitis
media. In this trial, frequency of isolation of non-
typeable Haemophilus influenza was directly related
to episode of otitis media (r = 0.35; p = 0.001) and
the level of human milk anti-P6 secretory IgA anti-
body was inversely related to the frequency of isola-
tion of organism (r = -0.27; P = 0.026). However in
our study we did not assay the level of secretary
IgA, the lower incidence of Haemophilus influenza
in purely breast-fed infants in comparison with
mixed-fed infants is probably due to lower secretory
IgA in the latter group. The assessment of secretary
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IgA levels will be necessary for future studies to
prove this relationship.

Although we did not identify the nontypeable
and typeable Haemophilus influenza, but non-
invasive Haemophilus influenza colonization could
also be a cause of bacterial infection in upper respi-
ratory tract especially during viral infection. There-
fore, breast-milk feeding and especially purely
breast-milk feeding could be a protective factor for
prevention of Haemophilus influenza colonization
and recurrent upper respiratory tract infection. In
addition in formula-fed infants with recurrent upper
respiratory tract infection Haemophilus influenza
colonization should be considered.
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Table 1. Comaprison of age, weight and incidence of positive Haemophilus influenza cultures among in-
fants with different feeding methods. Data are mean + SD or n (%)

Breast-fed Formula-fed Mixed-fed
(n=70) (n=70) (n=70) P value
Age (months) 3.84 £0.89 3.53+1.04 381+1.14 0.12
Weight (grams) 5475+ 1285.70 5435+ 1073.87 5824 +1187.30 0.10
Sex  Male 37(52.9) 42 (60) 37 (52.9)
Female 33 (47.1) 28 (40) 33 (47.1) 0.1
Positive throat culture 2(2.9) 53 (75.5) 30 (42.9) 0.000
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