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Editorials

Emergence of Multi-drug Resistant Salmonella

Salmonella resistance to chloramphenicol has been recorded in the United King-
dom since 19501 and sporadic cases of resistance were reported from other
countries, including India, during the 1960s. 2~ In the early 1970s epidemics of
chloramphenicol-resistant typhoid fever were reported from Mexico'< and Viet-
nam.9-IO However, the bacterial isolates were sensitive to trimethoprim-sulpha-
methoxazole (TMP-SMX) and ampicillin, and patients could still be treated with
these drugs. Chloramphenicol remained the drug of choice, especially in India and
Britain, although TMP-SMX and ampicillin/amoxycillin were equally effective.
Although some anecdotal reports of Salmonella resistant to ampicillin and TMP-
SMX were published, this only occurred in small pockets and no multi-drug
resistance was reported. In fact, an unexplained decrease in the resistance of
bacterial isolates was seen in some areas, such as Thailand."

In 1981 a disquieting report from an epidemic in Peru revealed that the
bacterium had become multi-drug resistant." Subsequently, a detailed bacterio-
logical analysis" from Lima in 1986 reported two prominent features. First,
resistance to ampicillin and TMP-SMX was well documented, though this was not
simultaneous, and secondly, there were several newer antibiotics (e.g. ciprofloxacin,
ceftriaxone, aztreonam, imipenem and amoxycillin with clavulanic acid) which
were effective against Salmonella.

However, the full impact of multi-drug resistant Salmonella typhi was seen by
clinicians from late 1989 onwards. There were several reports from the Indian
subcontinent'v '? and other countries such as the UK 18(possibly because of immi-
grants from the Indian subcontinent) and Bahrain. 19

The problem reached epidemic proportions in India during 1991. The multi-
resistant organism has spread rapidly and is posing a serious challenge to internists
and paediatricians. The clinical profile of typhoid is generally similar but the fever
has taken on an uncertain pattern; it is of longer duration and does not subside
spontaneously. A persistent bacteraemia with positive blood cultures," a higher
incidence of diarrhoea, asymptomatic hepatic dysfunction, urinary sediment abnor-
malities and proteinuria also occur.

The quinolones have emerged as the drugs of choice with laboratory and clinical
reports indicating that ciprofloxacinI4.15.18.20.21and other quinolones" are effective
in nearly all cases. Further, the abatement of toxicity and fever is often quicker with
ciprofloxacin than with chloramphenicol even in the sensitive strains. Fluoro-
quinolones have proved to be remarkably safe in adults with minimal side-effects.
However, the dosage and duration of therapy have been the subject of debate.
Ciprofloxacin should be given in a dose of 20 rug/kg/day and continued for at least
seven days after the patient becomes afebrile. It has been suggested that Salmonella
strains originating from the Indian subcontinent may display a decreased sensitivity
to f1uoroquinolones, while remaining susceptible to them." This phenomenon is
possibly related to the earlier widespread use of nalidixic acid.

Third generation cephalosporins (cefotaxime, ceftriaxone, ceftazidime and cefo-
perazone)" and aminoglycosides"-" are useful as alternate drugs. The cure rate
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approaches 90% and the relapse rates vary from 0% to 6% depending on the type of
cephalosporin used." However, aminoglycosides reproduce inferior in vitro sensi-
tivity results. The major drawback of cephalosporins and aminoglycosides appears
to be the necessity of prolonged intravenous therapy.

The use of ciprofloxacin in children with enteric fever remains controversial.
This is primarily because experimental studies with young dogs that were admini-
stered very high doses .of ciprofloxacin (50-100 mg/kg) showed evidence of
cartilage damage.i'-" However, it probably does not occur when ciprofloxacin is
used for short term therapy in smaller doses (20 mg/kg/day), as in the treatment of
typhoid fever. Also, no noticeable side-effects were observed when ciprofloxacin
was given to children with cystic fibrosis." Anecdotal evidence and preliminary
reports indicate that it is safe in enteric fever," meningitis, ventriculitis and osteo-
myelitis." Pizzo et al., in an ongoing study at the National Cancer Institute, USA
have administered ciprofloxacin (20 mg/kg/day) for a period of 7 to 14 days in
children aged 4 to 18 years suffering from various malignancies. A careful follow
up after five months using functional studies of bones and joints, and detailed
radiological evaluation including magnetic resonance imaging have not revealed
any adverse effects on the cartilage or joints." No firm conclusions can yet be
drawn from these studies regarding the use of quinolones in paediatric enteric
infections, though their use may be justified when other drugs (e.g. cepha-
losporins), are only partially effective, ineffective, not available or difficult to
administer parenterally on a long term basis. Meticulously planned cohort studies
using long term growth and development parameters are urgently required to
answer this question.

The detailed bacteriological and phage typing of resistant Salmonella isolates
have been done which indicate that incompatibility group HI plasmid may be
responsible for the resistance.v'v" Recently, Salmonella typhi Vi-phage type Ml
has been isolated from patients in Pakistan," the resistance being plasmid-medi-
ated and encoded by a single plasmid of 120 MD of the HI incompatibility group.
The chloramphenicol-sensitive strains were plasmid-free despite being resistant to
TMP-SMX and ampicillin. These plasmids, generally similar, have undergone
minor genetic modifications during epidemics. Salmonella typhi can also elaborate
TEM 1 beta-lactamase which is responsible for resistance against ampicillin. \3

The multi-resistant Salmonella typhi is here to stay. Which drug is next targeted
for resistance is a matter of speculation and a recent paper. reporting ciprofloxacin-
resistant acute salmonellosis. is causing concern." It is time to take stock of the
situation and adhere to strategies of primary prevention. To begin with, immediate
steps should be taken to provide clean and safe drinking water.
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Rheumatic Heart Disease: Strategies for
prevention and control

The prevalence of rheumatic heart disease (RHO) has declined in the western
hemisphere but continues to be an important cause of cardiovascular morbidity in
India.' According to a survey by the Indian Council of Medical Research the
prevalence rate in school age children is 5.3 per 1000. The pattern of severe
juvenile RHO characteristically noted in India,' the expense of chronic drug
therapy. repeated hospitalization and high surgical costs make its prevention and
control a major public health priority.

Control of RHO entails the prevention of rheumatic fever (RF) and its antece-
dent streptococcal pharyngitis. While an improved socio-economic situation. with
alleviation of overcrowding and improvement of nutrition being the major factors
contributing to the decline of streptococcal pharyngitis and its sequelae (RF and
RHD), developing countries need to depend on anti-streptococcal drugs such as
penicillin for interim programmes of prevention.

Prophylaxis may be primary (prevention of the first attack of RF) or secondary
(prevention of the recrudescence of RF). Primary prophylaxis aims at the prompt
treatment of streptococcal pharyngitis with penicillin so that RF does not occur.
Secondary prophylaxis consists' of regular long term (preferably lifelong) periodic
administration of benzathine penicillin to persons who have RHO or have had an
attack of RF.3


