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Readers' Forum

Current Antibiotic Choice for
Enteric Fever

Q. Several commercially available antibiotics
in India are claimed to be effective for enteric fe-
ver and recommended as the first line drug for
this disease. Currently, what should be the
choice for prescribing antibiotics for enteric fe-
ver in children ?
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A. Ealier, multiple antibiotics like
chloramp henicol, co-trimoxazole, ampici-
[lin, amoxycillin and now fluoroquinolones
and third generation cephalosporins are ef-
fectively used in the treatment of enteric fe-
ver. ldeally the choice of therapy depends
on the cost and the level of resistance to the
conventionall y used drugs in the commu-
nity.

The recent data on antibiotic sensitivity
of culture proven Salmonella typhi from our
center has shown that more than 90% iso-
lates are sensitive to chloramphenicol,
amoxycil lin and co-trimoxazole (unpub-
lished data). Similar reports have come in
from other centers(l,2). It appears that after
the emergence of multi drug resistant
strains to the conventional drugs over the
last few years the isolates are once agan
sensitiveto them.

Currently, it is recommended that
chloramp henicol should be used asthe first
line of therapy in enteric fever. Amoxycillin
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given at therate of 10 0 mg/kg body weight
in four divided doses would be as effica-
cious and could be substituted for
chlorampehnicol .

It would be reasonable to use
fluoroquinolones as dternative therapy if
there is no response within 5 days. Some
may persuasively argue that since
fluoroquinolones produce an earlier defer-
vescence with shorter duration of thera-
py(3) as compared to the conventional
drugs they should be used as the initial
treatment in enteric fever. In addition, the
cost of treatment in the present settings is
comparable. The earlier reservation that
fluoroquinolones are toxic to the cartilage
and joints and may hamper growth in chil-
dren may not be a major concern. Studies
from Vietnam and India have demonstrat -
ed no effect on growth velocity after a
2 year period of having received
ciprofloxacin (45-70 mg/kg) for 3-7 daysor
15-25 mg/kg for 9-16 days, respectively.
These studies suggest that fluoroquino -
lones can be given safely as a short course
therapy in childhood typhoid(4,5). One
may respect this argument but in our set-
tings where fluoroquinolones are vital for
other multiple difficul t to eradicate infec-
tions, it would be prudent to preserve these
drugs for more severe life threatening com-
plications or where very high resistance
rates of Salmonella typhi to conventional
drugs have been d ocumented.

In hospital settings, third generation
cephalosporins like ceftriaxone may be a
better choice for the treatment of resistant
enteric fever reserving the fluoroquino -
lones for other microrganisms(6). Need for
parenteral administration of ceftriaxone
would limititsusein the o ut patients. Ora
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cefixime may be another choice, however,
it isvery expensive and would n ot be prac -
tical.
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Defense Mechanism of
Breas t-milk

Q. What is the protective role of IgA in
breastmilk?

A. The breastfed infant receives 3-5 g of
secretory I1gA (S IgA) in colostrum in the
first 24 hours. Production of slgA gradualy
declines to 1 g/day at the end of the first
week. However, this production is finely
tuned to the baby' srequiremen ts(l-3).

Secretory IgA is produced in mammary
glands by plasma cells which originate
from immunocom petent lymphocy tes in
maternal gut-associated lymphoid tissues
(GALT) and bronchus-associated lymphoid
tissues (BALT). Because of these 'entero-
mammar y' and ‘bronchomammar y' path-
ways, human milk is rich in digA antibod -
ies against micro-organisms which the
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newborn baby is most likely to encoun-
ter(1,2).

Secretory IgA is relatively resistant to
proteolytic degradation in neonatal intes-
tine because of the presence of a dimeric
structure and the secretory component. As
aresult, 75-90% of ingested sigA gets ex-
creted intact in the feces. A small propor-
tion (approx imately 10%) aso gets ab-
sorbed into the circulation(l,2).

Secretory IgA interferes with bacterial
adherence to cell surfaces and has direct
antitoxic action. It aso inhibits internaliza-
tion and intracellular replication of certain
viruses. It is aso believed to decrease the
occurrence of atopic diseases by ‘immune
exclusion'(l).

Q. What is the role of IgM and 1gG in breast-
milk?

A. The precise role of IgM and 1gG in
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breast-milk is not clear. The concentration
of these immunoglobulins in breast-milk is
1/100th that of IgA. Moreover, unlike SIgA
which co ntinues to be p roduced even in the
second year of lactation, IgM and 1gG be-
come undetectabl e in the second month of
lactation(2).

IgM and 1gG supplement the protective
role of IgA as the immune repertoire of the
latter immunoglobulin  does not include
complement fixation and specific bacterial
activity. These immunoglobulins, more-
over, may have an important roletop lay in
the protection of neonatesborn to IgA defi-
cient mothers. It has been shown that the
concentration of secretory IgM is increased
in individuals with selective IgA deficien-

oy(1-9).

Though secretory IgM can also resist
proteolytic degradation in the neonatal gut
to some extent, it is not as stable as SIgA.
the protection afforded by SIgM can, there-
fore, never be comparable to that provided
by SIgA. IgG in breast-milk is not associat-
ed with a secretory component and this
probably suggests a passive transfer rather
than active secretion. IgM and 1gG in
breastmilk probably play only a minor role
in mucosal immunity(l,2).

Q. Does the breast-milk provide any protection
against respirat ory tract in fections occurring in
the infa nt?

A. Severa studies indicate that exclusively
breastfed babies have a lower incidence of
acute respiratory infections, including otitis
media(2,4). Unlike the gastrointestinal
tract, where the protective role of breast-
milk is well defined, the precise mecha-
nisms by which protection is afforded to
the respiratory system are less well under -
stood(l,2). It is known that approximately
10% of IgA in breast-milk gets absorbed
into the neonatal circulation. However, this
isunlikely to play avery significant rolein
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the lower respiratory tract aslgG isthema -
jor antibody class at this site.

Human milk, however, is known to
modulate development of the infant's own
mucosal and systemic immune system.
Hormones, growth factors and cytokines
present in breast-milk play important regu-
latory roles. For instance, epidermal
growth factorsmay make mucosal surfaces
more resistant to injury. Further, it has
been shown that breastfed infants produce
higher blood levels of apha-interferon in
response to respiratory syncitial virus in-
fections and have higher levels of
fibronectin in blood as compared to top-fed
infants(I-3).

These indirect effects of breastfeeding
on the developi ng immune system may ex-
plain the lower incidence of acute respira-
tory infectionsin breastfed infants(2).

Q. What is the role of white blood cells present
in breast-milk?

A. Colostrum contain 1-3x1C° cells/ml.
Approximately 60-70% of these cells are
monocytes/macr ophages, 15-25% are neu-
trophils and 5-15% are lymphocyt es (both
T and B)(2,5,6).

Macrophag es possess phagocytic and
direct bactericidal activity and can partici-
pate in antibody -dependent cell-medi ated
cytotoxicity against viruses. Milk macroph-
ages also contain IgA in their cytoplasm
and are believed to play a role in delivery
of intact IgA to critical areas(2,2).

Breast-milk lymphocytes play an ex-
tremely impor tant role in modulation of
the infant's immune system(5,6). As some
of these lymp hocytes can enter the ne onatal
circulation, it is believed that they can
transf er specific immune reactivity from
the mother to the infant(2).

While humoral factors in breast-milk
provide short-lived protect ion, the T -lym-

175



READERS FORUM

phocytes may be responsible for transfer of
so-called ‘immunol ogical memory'. For in-
stance tuberculin reactivity can be trans-
ferred from the mother to her breast-fed
baby. It isalso k nown that the beneficial ef -
fects of breast-milk on the infants immune
system may persist long after breast feed-
ing has ceased. Epidemiological studies
suggest that breast-fed infants have a lower
risk of Type | diabetes mellitus, lymphoma
and Crohn' sdisease(l-3).

Q. How does breastfeeding protect against ma-
laria?

A. While it is believed that breasfeeding
confers some protection against malaria,
the precise immunolo gical mechanisms
that are involved remain unclear. In
hyperendemic areas, certain humoral fac-
tors in breastmilk may provide some pro-
tection against mal aria. Human milk is rel-
atively deficient in para-amino-benzoic-
acid (PABA). As the latter is absolutely es-
sentia for the erythrocytic stages of malari-
a parasite, human milk indirectly provides
protection against malaria. However, trans-
fer of materna immune reactivity through
T-lymphocy tes present in breast-milk play
amore direct rolein this context.

Questions by
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