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Original Article 
 

Comparison of Injectable 
Ciprofloxacin and Injectable 
Ceftriaxone for the Treatment of 
Hospitalized Patients with Enteric 
Fever 
 
ABSTRACT 
 
Objective: To determine the efficacy of injectable fluoroquinolone and 
injectable ceftriaxone in patients with enteric fever. 
Study Design: Randomized controlled trial. 
Place and Duration: The study was conducted at District Headquarter 
Hospital (DHQ), Mirpur, Azad Jammu and Kashmir (AJK) from June 2010 
and May 2011. 
Methodology: All admitted patients with enteric fever were selected in 
this study at District Headquarter Hospital (DHQ), Mirpur, Azad Jammu 
and Kashmir (AJK) between June 2010 and May 2011. Injection 
fluoroquinolone and injection ceftriaxone were randomly given and 
response was assessed after 5 days. Patients with improvement were 
continued with the specific drug. However, patients showing no response 
were changed to chloramphenicol for 10 days. Treatment success was 
defined as complete recovery from fever after 5 days of treatment.  Partial 
discontinuation of fever and overall symptoms and signs of patient 
improved after 5 days treatment were labeled as partial recovery and 
treatment failure as no effect of antibiotic after 5 days of therapy.  
Results: The average age of patients in group I (inj. Fluoroquinolone) 
was 34.5 + 17.0 and in group II (inj. Ceftriaxone) 30.6 + 14.7 years. In 
both groups male gender was in dominance (66% and 73%). In both 
groups all cases (100%) had positive typhidot results. Injection 
ceftriaxone was significantly highly successful in the management of 
enteric fever than injection fluoroquinolone. In injection fluoroquinolone 
group, 54% cases were resolved compared to 76% with injection 
ceftriaxone (p-value = 0.002). In group I, 23% failed and required therapy 
change compared to 10% in group II, these patients were given injectable 
chloramphenicol and were subsequently resolved. 
Conclusion: It is concluded that inj. ceftriaxone may be used as first line 
treatment choice for enteric fever in our local setting.  
Keywords: Efficacy, inj. Ceftriaxone, inj. Fluoroquinolone, enteric fever 
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Introduction 
Enteric fever also known as typhoid fever is caused 
by salmonella serotype typhi or salmonella 
serotype Paratyphi1 which remains endemic in 

developing countries, causing around 13-17 million 
infections and over 600000 deaths every year.2,3 
The highest burden is noted among children 2 to 
15 years of age4. Majority 80% of these cases and 
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deaths occur in Asia with a significant proportion 
from Pakistan.2The management choices for the 
treatment of enteric fever include different options. 
First line antibiotics are chloramphenicol, 
trimethoprim-sulfamethoxazole, 
ampicillin/amoxicillin. The second line antibiotics 
include different generations of fluoroquinolones. 
The third line antibiotics include different 
generations of cephalosporins whereas there are 
some other antibiotics also available namely, 
aztreonam and azithromycin.2,4 
Antibiotics resistance particularly emergence of 
multidrug resistant (MDR) strains among 
salmonellae is of high concern to the healthcare 
providers. Resistance to salmonellae strains have 
created doubts for the use of any first line 
therapeutic agent. Fluoroquinolones are 
recommended as first line therapy for children and 
adults infected with sensitive as well as multidrug 
resistant s. typhi and paratyphi.5 The reduced 
susceptibility of strains to fluoroquinolones has 
rapidly emerged, mostly displaying resistance to 
nalidixic acid and associated with poor response to 
treatment, however, newer generation 
fluoroquinolones are active against resistant 
strains. Third generation cephalosporins such as 
inj. ceftriaxone have gained much popularity due to 
its high efficacy and less side effects6. However, 
long term follow-ups on both therapeutic agents 
are missing.  
A large proportion of patients present with enteric 
fever at our local hospital and choosing an 
appropriate antibacterial therapy become crucial. 
We planned a randomized controlled trial with the 
aim to determine the efficacy of injectable 
fluoroquinolone and injectable ceftriaxone in terms 
of therapeutic success. It was also observed that in 
case of relapse of enteric fever how many needed 
change of antibiotic to chloramphenicol. The 
purpose was to develop fresh evidence on the two 
available therapeutic generations for enteric fever 
and recommend best available option for patients 
presenting in our setting. 

Materials and Methods 

In this randomized controlled trial all admitted 
patients with enteric fever were selected in this 
study at District Headquarter Hospital (DHQ), 
Mirpur, Azad Jammu and Kashmir (AJK).  The 
patients were labeled as enteric fever after 
investigating with typhidot test. The study was 
conducted between June 2010 and May 2011.  
Study definitions: 
Interventions: Injection fluoroquinolone and 
injection ceftriaxone were given to patients 
hospitalized with enteric fever at DHQ Hospital, 
Mirpur, AJK.  
Efficacy of interventions: The response to drugs 
was assessed after 5 days and those with 
complete resolve were discontinued on therapy. 
Patients with improvement were continued with the 
specific drug. However, patients showing no 
response were changed to chloramphenicol for 10 
days.  
Resolve: Complete recovery from fever after 5 
days of treatment  
Improve: Partial discontinuation of fever and overall 
symptoms and signs of patient improved after 5 
days treatment.  
Failure: No effect of antibiotic after 5 days of 
therapy 
Statistical considerations:A total of 200 cases of 
enteric fever were randomly assigned to receive 
either inj. Fluoroquinolone or inj. Ceftriaxone. The 
investigators used random sampling of block of 
four to assign the interventions among study 
patients.  
For statistical analysis both descriptive and 
inferential statistics was applied. For comparing 
categorical variables among study groups chi 
square test was utilized along with fisher’s exact 
when required. For continuous numerical variables 
student’s t-test was applied. A p-value of < 0.05 
was considered statistically significant.  
Ethical issues: Injectable fluoroquinolone and 
ceftriaxone are proven therapeutic regimens for 
patients with enteric fever and there is no serious 
side effect associated with these drugs. DHQ 
hospital, Mirpur does not have an ethical 
committee. However, it was planned in the study 
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that therapy will be discontinued in case any 
complication arises. Due to increased AMR in 
community, our aim was to find out most effective 
of the interventions in our setting.  

Results 

In this study a total of 200 cases of enteric fever 
were randomly equally assigned to injection 
fluoroquinolone (n=100) and injection ceftriaxone 
(n=100). The average age of patients in group I 
(inj. Fluoroquinolone) was 34.5 + 17.0 and in group 
II (inj. Ceftriaxone) 30.6 + 14.7 years. 
Approximates more than 50% of cases in both 
groups were between 12 and 30 years whereas 
few cases were above 61 years in group I and 
group II (8% and 4% respectively). Simultaneously, 
male gender was in dominance in both groups 
(66% and 73%). While most of the study cases in 
both groups were residing in urban area (76% and 
81% respectively). (Table I) 

Table I: Demographic characteristics of patients in the 
two study groups 

  Inj. 
Fluoroquinolone 
Group I (n=100) 

Inj. 
Ceftrixone 
Group II 
(n=100) 

p‐value 

Age (years)     

   Up to 20  31  29 
0.17    21 to 30  20  35 

   31 to 40  20  18 

  41 to 50  9  11 

   51 to 60  11  2 

  61 to 70  5  1 

  71 or 
above 

3  3 

Mean + SD  34.5 + 17.0  30.6 + 14.7  0.08

Gender     

   Male  66 (66.0%)  73 (73.0%)  0.70

   Female  34 (34.0%)  27 (27.0%) 

Residence     

  Urban  76 (76.0%)  81 (81.0%)  0.29

   Rural  24 (24.0%)  19 (19.0%) 

 
The most frequent clinical symptoms and signs 
were anorexia, vomiting, abdominal pain, fever, 

headache, constipation and coated tongue in both 
group I and group II (84%, 62%, 50%, 40.0%, 89%, 
31% and 57% vs 84%, 67%, 55%, 39.0%, 90%, 
32% and 54% respectively). Diarrhea was more 
prevalent in group I (20%) compared to group II 
(10%). Of the cases in group I, 60% had fever of 
more than 1 week duration while in group II 62% 
were found so. Almost half of the study cases in 
both groups were on already antibiotics at 
presentation.  (Table II) 

Table II: Clinical signs and symptoms of patients 
in the two study groups 
 Inj. 

Fluoroquinolo
ne 

Group I 
(n=100) 

Inj. 
Ceftriaxone 

Group II 
(n=100) 

 
p-

value 

Headache 89 (89.0%) 90 (90.0%) 0.81 
Anorexia 84 (84.0%) 84 (84.0%) 1.0 
Vomiting 62 (62.0%) 67 (67.0%) 0.55 
Coated tongue 57 (57.0%) 54 (54.0%) 0.77 
Abdominal 
pain 

50 (50.0%) 55 (55.0%) 0.57 

Fever  40 (40.0%) 39 (39.0%) 1.0 
Constipation 31 (31.0%) 32 (32.0%) 0.87 
Diarrhea 20 (20.0%) 10 (10.0%) 0.07 
Toxicity  17 (17.0%) 22 (22.0%) 0.47 
Splenomegally 3 (3.0%) 4 (4.0%) 1.0 

Hepatomegally 1 (1.0%) 0 (0.0%) 1.0 

Intestinal 
perforation 

1 (1.0%) 0 (0.0%) 1.0 

Sensorium 1 (1.0%) 5 (5.0%) 0.21 
Jaundice 0 (0.0%) 0 (0.0%) 1.0 
Ilius 0 (0.0%) 0 (0.0%) 1.0 
Seizures 0 (0.0%) 0 (0.0%) 1.0 
Duration of 
fever 

   

< 1 week 40 (40.0%) 38 (38.0%) 0.88 
> 1 week 60 (60.0%) 62 (62.0%) 

 
The results of pathological investigations done on 
study patients were found similar. In both groups 
all cases (100%) had positive typhidot results. The 
level of TLC was found below 5000 mg/dl in 27% 
cases in group I compared to 37% in group II. 
Majority of cases in both group I and II (70% and 
63%) had TLC levels between 5000 and 15000 
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mg/dl. Blood culture was done in 24% cases of 
group I and 16% in group II. Of which 3% were 
positive in group I and 4% in group II. (Table III) 
Table III: Pathological investigations done on 
patients in the two study groups 
 Inj. 

Fluoroquinolone 
Group I (n=100) 

Inj. 
Ceftriaxone

Group II 
(n=100) 

 
p-value

TLC    
< 5000 27 (27.0%) 37 (37.0%) 0.17 

   5000 to 
15000 

70 (70.0%) 63 (63.0%) 0.36 

> 15000 1 (1.0%) 0 (0.0%) 1.0 
Blood culture 
positive 3 (3.0%) 4 (4.0%) 1.0 

negative 21 (21.0%) 12 (12.0%) 0.12 

 
Injection ceftriaxone was significantly highly 
successful in the management of enteric fever than 
injection fluoroquinolone. In injection 
fluoroquinolone group, 54% cases were resolved 
compared to 76% with injection ceftriaxone (p-
value = 0.002). Overall therapy success was found 
in 77% cases in inj. fluoroquinolone group 
compared to 90% in inj. ceftriaxone group (p-value 
= 0.02). In group I, 23% failed and required therapy 
change compared to 10% in group II, these 
patients were given injectable chloramphenicol and 
were subsequently resolved. (Table IV) 
 
Table IV: Comparison of efficacy of the 
interventions between both study groups 
 Inj. 

Fluoroquinolone 
(n=100) 

Inj. 
Ceftriaxone 

(n=100) 

 
p-

value 
Resolved 54 (54.0%) 76 (76.0%) 0.002 
Improved 23 (23.0%) 14 (14.0%) 0.14 
No 
response 

23 (23.0%) 10 (10.0%) 0.02 

Overall therapy outcome 
Treatment 
success 

77 (77.0%) 90 (90.0%) 0.02 

Treatment 
failure* 

23 (23.0 %) 10 (10.0%) 

* All treatment failure cases were changed to 
chloramphenicol and resolved after 10 days of therapy. 

Discussion 

In a randomized controlled trial we were able to 
show that inj. ceftriaxone is better than inj. 
fluoroquinolone for the treatment of patients with 
enteric fever. This RCT showed that 90% of cases 
in ceftriaxone and 77% in fluoroquinolone were 
completely resolved or improved whereas 10% and 
23% failed respectively and required therapy 
change to chloramphenicol. This was one of the 
very few reports pertaining to the comparison of 
fluoroquinolone and ceftriaxone. In many instances 
where fluoroquinolone has been compared with 
other drugs in managing enteric fever in adults, 
data were insufficient to detect significant 
differences.6,7 
In both study groups the demographic features in 
terms of age and gender were comparable, which 
is a proof of standardized randomization in this 
study. Moreover, living conditions were also similar 
and no significant differences were observed. The 
most frequent clinical features were anorexia, 
vomiting, abdominal pain, headache, coated 
tongue and constipation in both groups, however, 
these were also similarly distributed among groups. 
Around 30% cases in inj. fluoroquinolone and 40% 
in inj. ceftriaxone group had TLC level below 5000 
mg/dl whereas majority almost more than 40% 
were having this level between 5000 and 15000 in 
both study groups. The clinical cure rate was 
significantly higher in ceftriaxone compared to 
those treated with fluoroquinolone. Many other 
reports have also found inj. cetriaxone to be 
superior than other available therapies for the 
treatment of typhoid fever8,9.  Though our findings 
clearly suggest that inj. ceftriaxone is better than 
inj. fluoroquinolone in reducing clinical failure rate, 
there are some loopholes as well. Because we did 
not followed-up the patients for longer duration, no 
case of relapse was witnessed in the study, 
however, many trials have noted a relapse rate 
between 5 to 15% with inj. Ceftriaxone.10,11,12 
Since the microbiology diagnostic settings in 
Pakistan are not up to the standards of WHO 
recommended laboratory conditions, the findings of 
positive blood culture cases of enteric fever are 
very low reaching up to 10%. That is the reason for 
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selecting positive cases on typhidot test and those 
having clinical features of enteric fever in current 
study. In this study only 3% cases were found to 
have positive blood culture in group I and 4% in 
group II.  
Many studies comparing fluoroquinolones with 
ceftriaxone showed significantly lower odds of 
clinical failure with fluoroquinolones, however, 
microbiological failure and relapse rate was 
similar.7,13 These trials also had inadequate follow-
up and weak research methodological support. 
Thus, inferences drawn upon these findings are not 
much valid.  
We studied a relatively reasonable sample that 
was randomly allocated to two interventions which 
could be one of the advantages of this trial. 
However, the aspect of blinding was missing which 
is a limitation itself. On the other hand despite 
reasonable, still the sample size was not that big 
which could independently portray the findings to 
be generalize able.  
The applicability of our results could be limited to 
hospitalized adults as these patients represent the 
more severe end of the spectrum of enteric fever. It 
is also well known that in the developing countries 
most of the enteric fever is seen in childhood which 
after confirmation is managed on outpatient 
basis.13 Evidence also suggests that in children 
widespread empiric use of fluoroquinolones could 
not be generally recommended because of 
potential risk of arthropathy.14,15 

Conclusion 

Based on our study findings, it is concluded that 
there is a great possibility that inj. ceftriaxone could 
be used as first line treatment choice for enteric 
fever. However, before adaptation large, well 
designed and sound methodological based trials 
are needed to compare first line antibiotics in the 
community. The treatment of enteric fever is a 
clinical challenge as well as a public health issue 

with rising levels of resistance to drugs and limited 
evidence on the use of newer therapeutic agents, it 
is a debatable problem. There is a need for putting 
in surveillance systems to monitor the burden of 
disease and resistance patterns.   
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