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Changing pattern of antibiotic sensitivity
of Salmonella typhi

C. RANJU, P. PAIS, G.D. RAVINDRAN, G. SINGH

ABSTRACT
Background. The emergence of multidrug-resistant Salmo-

nella typhi led to the use of quinolones as the first-line drug in the
treat-ment of adult patients with typhoid fever. However, over
the last few years there has been an impression that patients on
ciprofloxacin tended to take longer to defervesce. We studied the
response and antibiotic sensitivity patterns during 2 time periods
to assess the changes that may have occurred.

Methods. A retrospective analysis was done of blood culture-
positive patients with Salmonella typhi infection during 1991 and
1996-97. The mode of presentation, treatment history,
antibiotic sensitivity pattern, antibiotics administered, response
to therapy and the complications that ensued were studied.

Results. in vitro sensitivity to ciprofloxacin was found to be
100% in both the study groups. It was found that a greater
number of patients were sensitive to ampicillin (80%), chloram-
phenicol (80%) and co-trimoxazole (80%) during 1996-97 as
compared to 1991, when sensitivity to ampicillin was 63%,
chloramphenicol 65% and co-trimoxazole 65%. The mean
(SD) defervescence period in 1991 was 6 (2.3) days and in
1996-97 was 6 (2) days (p>O.OS).

Conclusion. In vitro sensitivity of Salmonella typhi to clpro-
floxadn remains 100%. There was an increase in the sensitivity
to ampicillin, chloramphenicol and co-trimoxazole which have
been rarely used over the past few years. There was no significant
difference in the time taken to defervesce between the two study
periods.
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INTRODUCTION
Improved standards of public health hav~ resulted in a marked
decline in the incidence of typhoid fever in developed countries.'
However, the disease continues to be rampant in Third World
countries.' The emergence of strains of Salmonella typhi (S. typhi)
resistant to multiple antibiotics poses a serious problem. Resis-
tance to chloramphenicol which has been in use since 1948,2was
first reported in 1950.3 Gradually, resistance to multiple antibio-
tics developed+" and the first major epidemic of multidrug-
resistant S. typhi was reported in 1972.IO Since then, an increasing
frequency of antibiotic resistance has been reported from all parts
of the world, but more so from developing countries," Over the last
5 years, quinolones have become the first line of treatment in the
management of adult patients with S. typhi infection in our
hospital. The use of chloramphenicol, ampicillin and co-trimoxa-
zole has become infrequent. There was an impression that patients
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treated with ciprofloxacin took longer to defervesce. Therefore,
we studied the sensitivity pattern of S. typhi to chlorampheni-
col, ampicillin and co-trimoxazole which have been infrequently
used in the last 5 years.

PATIENTS AND METHODS
A retrospective analysis was done of 100 consecutive patients
whose blood cultures were positive for S. typhi in 1991 and 1996-
97. They were identified from the records of the microbiology
department. The sensitivity pattern of the blood cultures was
recorded. Blood cultures had been prepared by inoculating 3 ml of
blood in 30 ml of broth and the sensitivity tested using the standard
Kirby Bauer method. The minimum inhibitory concentration (MIC)
of the antibiotics had been determined by the tube dilution method
using nutrient broth. The clinical course, laboratory tests and
antibiotics used were recorded from the patient's case records.
Defervescence was defined as the number of days required for
abatement of fever after starting antibiotics.

Statistical analysis
Student t-test was used for continuous variables and the Chi-
square test for categorical variables. A p value of <0.05 was
considered significant.

RESULTS
The mean (SD) age of the patients at presentation was 24 (11)
years in both the study groups. Men predominated in both the
study groups, 65% and 72% during 1991 and 1996-97, respec-
tively. However, this difference was not statistically significant
(p=0.29) The distribution of symptoms and signs in both groups
was similar with fever being the most common presenting
feature. The mean (SD) duration of fever prior to hospitalization
was 10 (7) days and 9 (7) days during 1991 and 1996-97,
respectively (p>0.05). The spleen was palpable in 44% and 42%
and the liver in 23% and 18% in 1991 and 1996-97, respectively.
Other less common features such as dysuria, arthralgia and
altered sensorium were seen in 10% and 13% of patients in 1991
and 1996-97, respectively. Relative bradycardia was present in
20% and 33% of the patients in 1991 and 1996, respectively.

Leucopenia was seen in 20% and 24% of patients in 1991 and
1996-97, respectively and a single estimation of Widal was
suggestive of enteric fever in significant titres in 35% of the
patients only (0 titre of 1:160 or more).

Antibiotic sensitivity pattern
Table I shows that the sensitivity of S. typhi to ampicillin,
chloramphenicol and co-trimoxazole was significantly higher in
1996-97 than in 1991. However, cephalosporin sensitivity had
decreased from 99% to 88% (p<0.05), though the sensitivity of
ciprofloxacin was 100% at both times.

Pattern of drug usage
Table II shows the pattern of antibiotic administration. Cipro-

TABLEI. Antibiotic sensitivity pattern during 1991 and 1996-97

Antibiotic 1991 1996-97 p value

Ampicillin 63 80 0.007
Chloramphenicol 65 80 0.017
Co-trimoxazole 65 80 0.017
Ciprofloxacin 100 100
Norfloxadn 100 100
Cephalosporins 99 88 0.001
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TABLE II. Drug administration pattern

Antibiotic 1991 1996-97
Initial Switch Second-line Initial Switch Second-line

Ampicillin 4 2 2 4 0 0
Chloramphenicol 18 12 0 11 2 0
Cephalosporin 4 I I 12 I 4
Ciprofloxacin 49 0 23 45 0 5
Co-trimoxazole 15 12 0 16 0 0
Others' 10 I 2 12 6 0
• aminoglycosides, amoxycillin, azithromycin

floxacin was the most commonly used antibiotic during both the
study periods, as the initial or second-line antibiotic. In 1996,
only 2 patients on chloramphenicol required to be shifted to a
second-line antibiotic while none of the patients on ampicillin
and co-trimoxazole required a change in antibiotic therapy. This
was in contrast to the situation in 1991 when 2,12 and 12 patients
on ampicillin, chloramphenicol and co-trimoxazole, respectively,
were changed to other antibiotics due to non-response.

Defervescence period
This ranged from 2 to 16 days in both the groups with a mean (SD)
of 6 (2.3) days in 1991 and 6 (2) days in 1996. The defervescence
period with ciprofloxacin was 6.4 (2.4) and 6.1 (2) days, ampicillin
5.5 (3) and 3.5 (1.7) days, and with co-trimoxazole 5.2 (1.7) and 5.3
(1.2) days, respectively in 1991 and 1996. None of these differences
were significant.

Complications
In 1991, 10 patients developed complications; 3 had encephalopa-
thy, 3 hepatitis, 2 gastrointestinal bleeding and 1 each developed
agranulocytosis and acute renal failure. During 1996, 11 patients
developed complications; 2 had encephalopathy, 2 gastrointesti-
nal bleeding, 4 hepatitis, 2 pleural effusion and 1 developed
pneumonia. The case-fatality rate during 1991 and 1996 was 2% and
1%, respectively.

DISCUSSION
There were no significant differences in the pattern of clinical
presentation of typhoid fever in the two time periods. The
predominant presenting feature was fever. Similar figures have
been reported from Florida and Thailand. IO Neurological and
upper gastrointestinal bleeding were quite rare. Leukopenia
was seen in only 20% of the cases. A single Widal estimation
gave a diagnostic titre (0)1:160) in only 35% of the cases,
suggesting that this test was not sensitive. This finding has
been supported by other studies also.'>!'

In the mid-1980s, increasing resistance of S. typhi to chloram-
phenicol, co-trimoxazole and ampici1lin/amoxycillin (drugs which
were in use at that time) was reported in many studies.v? Agarwal
et al. reported chloramphenicol resistance of 2.7%, 5.3% and 26.5%
andampicillin resistanceof5.4%, 28.2% and 24.6%in 1973, 1978and
1979, respectively." Shridhar et al. in a 5-year study conducted in
Bangalore reported chloramphenicol resistance of 1.7%, 22.2%
and 43.4% and ampicillin resistance of 24.5%, 14.4% and 11.7% in
1977, 1979 and 1980, respectively." In the 1990s, multidrug resis-
tance was reported more frequently (61.4%-75%).11.18 As a result,
quinolones were used as front-line drugs in non-pregnant adults
with typhoid. Our findings suggest that while the sensitivity of S.
typhi to quinolones has remained the same, there is an increase in
its sensitivity to ampicillin, chloramphenicol and co-trimoxazole.
This is also supported by a decrease in the need to change
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antibiotics in 1996 as compared to 1991 (Table Il), indicating that
the in vivo resistance to these antibiotics has also decreased. We
also found development of resistance to cephalosporins, although
this effect was not observed in clinical practice. Ceftriaxone has
been used as a second-line drug in patients showing unsatisfac-
tory response to quinolones and the development of resistance to
it is cause for worry.

Clinicians have increasingly felt that the period of deferves-
cence in patients treated with quinolones has increased over
the years. Our study does not support this. However, a strain
of S. typhi has been reported from Vellore which though
sensitive to ciprofloxacin, requires higher minimum inhibitory
concentrations (MIC) to contain its growth." We have not
compared the MIC of the organisms in 1991 and 1996-97.

Our data suggest that the sensitivity of S. typhi to quinolones
remains complete. There has been a small but significant de-
crease in the in vitro sensitivity to cephalosporins. This could
threaten the utility of drugs such as ceftriaxone for the manage-
ment of patients with complications, prolonged fever or when
quinolones are contraindicated. However, the sensitivity to
chloramphenicol, ampicillin and co-trimoxazole has increased
over the past 5 years suggesting that these drugs could be used
again in the management of typhoid fever. A prospective study
to answer this question needs to be performed.
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