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Abstract 
This study was undertaken to assess the efficacy of Norjloxacin, and oral quinolone, in multiple drug resistant 

salmonella typhi infections in 45 patients. All these patients received 800 mg of Norjloxacin daily for a period of 
two weeks. All patients had positive blood cultures for salmonella typhi and 30 patients had, in addition, high 
and rising titers of T 0and T Hant/gen (>1:160). 

All patients responded from day 4 to day JO of Norjloxacin therapy. A follow-up of one year did not reveal 
any relapse or a carrier state in the studied group. We recommend use of Norjloxacin in chloramphenicol resis
tant salmonella typhi infections. 
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Norfloxacin is an oral fluro-quinolone carboxylic 
acid compound with a wide bacterial spectrum 
against both gram positive and gram negative 
organisms. •-• 

Antibiotic resistance to Norfloxacin is uncommon 
because of its inhibitory action on bacterial DNA 
gyrase, M an enzyme essential for bacterial for DNA 
replication. 

Salmonella typbi infections are important pro
blems in clinical medicine, and the introduction of 
new antimicrobials bas resulted in the emergence of 
resistance to the antibiotics, which is often mediated 
by R-plasmids. '•' The resistance to chlorampbenicol 
is reported in the U.S. 10 and in India. It has been 
reported at an alarming rate of 300Jo. 11 

Published data are insufficient to assess the ef
ficacy of Norfloxacin for therapy of typhoid fever 
and typhoid carriers. 12 Our study discusses the role of 
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Norfloxacin in multiple drug resistant salmonella 
typhi infections in 45 patients. 

Methods 
This study was conducted in the Department of 

Medicine, SMHS Hospitals, Srinagar. Forty-five pa
tients clinically diagnosed with enteric fever (pro
longed fever, GI symptoms, prostration, and 
spleenomegaly), and confirmed by 
bacteriological/serological tests, were enrolled in the 
study. All bad been treated for enteric fever with 
cbloramphenical/contrimaxazol with furoxone in 
adequate doses for a period of at least eight days 
before reporting to this hospital. None of these pa
tients bad shown a clinical response and were per
sistently febrile and toxic. Culture negative patients 
were not included in the study. 

Mlcrobiologic.al methods 
For blood culture with all sterile precautions, IO ml 

of a patient's blood was taken, S ml each introduced 
in Bile Broth Media and Glucose Broth Media. It was 
incubated at 37 °C, making daily subcultures onto 
MacConkey's and blood Agar Media. Non-lactose 
fermenting colonies were studied in detail for mor
phology, motility, biochemical reactions, and seroag
gulutination with specific antisera. Antibiotic sen-
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s1t1V1ty was done by disc-diffusion method (Kirby 
and Bauer Methods). All isolates were resistant to 
AmpiciUin, Chloramphenicol, Cotrimoxazol, 
Tetracycline, and Streptomycin. However, bacteria 
were sensitive to Norfloxacin (10 microgam disc). 
Phage typing of Salmonella typhi strains was done at 
National Salmonella Phage Typing Centre, New 
Delhi (India), which also confirmed the identification 
of strains and drug resistance to Ampicillin, 
Chloramphenical, Tetracylcine, and Streptomycin. 
All isolated strains were identified to be of Biotype II 
Phage Type Untypeable (UVS2'. 

For urine cultures, urine was collected under 
aspetic precaution and the centrifuged deposit was 
innoculated .onto Blood Agar and MacConkey's 
Media. The rest of the procedure was the same as 
that of the blood culture. One to two gram stools 
were inn('lc"!ated at bedside into G.N. Broth. After 
incubating at 37 °C it was subsequently subcultured 
onto Blood Agar and MacConkey's Media for 24 
hours and 48 hours. Subsequent procedures were the 
same as those for blood. 

Nine patients in the study group presented with or 
developed neurological complications in the form of 
Parkinsonism (2), myelitis (1), meningoencephalitis 
(2), cerebellitis (2), psychosis (1), and polymyositis 
(1). Because of the non-availability of either newer 
cephalosporins or other quinolone derivatives, 
Norfloxacin was given orally in doses of 400 mg 
every 12 hours for a period of two weeks. To monitor 
compliance and to check for possible reactions to the 
drug, patients were admitted to the hospital. Urine 
analysis, complete blood counts, liver function tests, 
and tests for glucose, blood urea nitrogen, creatinine 
and uric acid were done for all patients before treat
ment and at days 7 and 14 of therapy. 

Patients were followed at one year to detect a car
rier state. Stool and urine cultures were carried out 
during this follow-up study. 

Results 
After four days of Norfloxacin treatment all pa

tients had a sense of well-being. Twenty patients 
(450Jo) became afebrile on day 4 and 25 patients 
(550/o) became afebrile by day 7. The drug was con
tinued for two weeks in all patients. The nine patients 
with neurological complications had a total recovery 
within another two weeks after stopping Norflox
acin. Patients with septecemia also recovered in the 
same period. No side effects from Norfloxacin 
therapy were encountered. 

At the time of the 12 month follow-up, no patient 
had experienced a relapse. No carrier state was 
detected by culture. There also was no treatment 
failure nor any mortality. 

Discussion 
Salmonella typhi infections remain one of the com-
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mon infections in the developing world. 1 Conven
tional drug therapy for this infection is becoming in
creasingly ineffective with the emergence of multi
drug resistant strains.•. 10 

In this study, the isolated strains of salmonella 
typhi were resistant to conventional drugs, both in 
vivo and in vitro. The nature of factors contributing 
to the occurence of the antimicrobial resistant 
salmonella typhi infection have not been evaluated 
by us, though widespread indiscriminate use of an
timicrobials is one possible explanation and is 
reported in other non-typboidal salmonella infec
tions . ., 

There remains a need for agents effective against 
multiple drug resistant salmonella typhi infections. 
Since the isolated stains were resistant to all conven
tional drugs and since newer cephalosporins, 
reportedly effective against salmonella typhi strains, 
were not available, Norfloxacin was used. This drug 
has a remarkably broad antimicrobial spectrum. The 
use of the drug is also justified by in vitro studies, 3,• 

wherein Norfloxacin inhibited salmonella strains 
resistant to Ampicillin, Chloramphenical, and Con
trimoxazole. 

Chloramphenical resistant thyphoid fever is in
creasing. Its side effect of agranulocytosis cannot be 
sufficiently underscored, justifying a hunt for an ef
fective and safe agent. Resistance to Norfloxacin is 
not easily produced3-

7 and the drug has few side ef
fects.12 We were able to obtain an excellent cure rate 
with no apparent adverse reactions. The tolerability 
of Norflaxin was excellent and compares with the 
study of use of Norfloxacin to treat chronic typhoid 
carriers. 14 

To our knowledge the use of Norfloxacin in the 
treatment of typhoid fever has not previously been 
reported in the literature. This study is the first of its 
kind, though the use of Ciprofloxacin in acute 
typhoid fever has been reported." Clinical efficacy 
of the drug in the present study demands further 
clinical trails to determine its efficacy in acute 
typhoid fever. 

We conclude that Norfloxacin shows promise as an 
antibacterial agent for acute typhoid fever because of 
its excellent clinical response, minimal side effects 
and the elimination of the potential salmonella car
rier state. It bas proven efficacious in severe 
salmonella septecemia presenting with neuro
psychiatric manifestations and also in multiple drug 
resistant strains. 
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