
ABSTRACT:
Objective: Determination of the clinical effectiveness of ciprofloxacin versus ceftriaxone in children with enteric fever
on the basis of defervescence within 72 hours of commencement of treatment.
Duration and Place of Study: This randomized controlled trial was carried out from 15th May to 15th November 2017 in
pediatrics units of Benazir Bhutto Shaheed Teaching Hospital Abbottabad and Jinnah International Hospital Abbottabad.
Methodology: 90 children with uncomplicated enteric fever were admitted and divided randomly into two groups, Group
A was administered I/V Ceftriaxone 75mg/kg OD and Group B was given I/V Ciprofloxacin 10mg/kg BD for seven days.
Response to drug was taken as defervescence within 72 hours while continued fever after 72 hours was taken as no response.
The data was analyzed by using SPSS Version 21.00.
Results: In our research study 53(58.9%) children were male and 37(41.1%) patients were female. The mean age was
8.43±3.17 years encompassing 4 to 14 years, mean weight of the patients in kg was 29.54±10.8 kg. Efficacy of ceftriaxone
group was 93.3% while in ciprofloxacin group 62.2% patients became afebrile in 72 hours. The proportion of achieving
defervescence within 72 hours was higher with ceftriaxone than with ciprofloxacin
Conclusion: Ceftriaxone is more efficacious in terms of achieving defervescence than ciprofloxacin in children having
enteric fever.
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INTRODUCTION
Enteric fever is an infectious disease caused by Salmonella
enterica Typhi and Salmonella enterica Paratyphi A, B and
C. There may be milder to serious manifestations of disease
which usually starts six to thirty days after introduction of
causative agent. It is a common cause of morbidity in
developing countries where a higher burden of disease is
borne by children. The incidence rate varies from 180-
494/100,000 among 5-15 year-olds and 140-573/100,000
among 2-4 years olds.
There are different forms in which a patient can present.
One form is confirmed enteric fever in which patient has a
body temperature =38°C (100.6 °F) for at least three days
with a positive culture of S. typhi. Second form is presumable
typhoid fever in which temperature is =38°C for at least
three days, with a positive serodetection without S. typhi
isolation. Other persons are protracted carriers who pass S.

typhi in faeces or urine for longer than a year after an episode
of acute typhoid fever1. Humans are the only natural host
and reservoir of this bacteria. Food and water soiled with
infected person’s excreta serves as contagion of disease.
The greatest proportion of people get the disease due to
supply of sewage contaminated water. Ice creams have been
identified as one of significant risk in the development of
disease2.
The patient usually presents with fever, a coated tongue,
diarrhea, vomiting, headache, constipation and abdominal
pain3,4. In the endemic areas diagnosis is often made clinically
due to non-availability of laboratory facilities for blood
culture definitive for specific diagnosis of typhoid fever4,5.
Complications in children can involve multiple organs like
in adults. These include gastrointestinal complications
(bleeding and perforation, hepatitis, cholecystitis and
abscesses of liver and spleen), central nervous system
complications which include seizures, encephalopathy and
brain abscess while bronchopneumonia can ensue as a
respiratory tract complication6.
Both injectable and oral vaccines for prevention of enteric
fever are available3. First line drugs include chloramphenicol,
ampicillin and co-trimoxazole while second line drugs
include quinolones like ciprofloxacin for the management
of typhoid fever1. With emergence of drug resistant strains
of Salmonella spp. in various countries including Pakistan,
the response to these drugs is seen to be reduced and now
the empiric treatment relies on third generation cephalosporins
like ceftriaxone2,4,5,7. However their employment is restrained
for cases who show resistance to traditional drugs as well
as flouroquinolones. Resistance to flouroquinolones was
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not reported till late nineties, however since last decade
flouroquinolones resistant cases of enteric fever have been
observed8.
So keeping in view emerging drug resistance in population
the current study is aimed at comparing the clinical
effectiveness of ciprofloxacin and ceftriaxone with regard
to patient’s response to therapy with either.
METHODOLOGY:
This randomized controlled trial research was performed
for a duration of six months that is from 15th May to 15th

November 2017 in Pediatric ward of Benazir Bhutto Shaheed
Teaching Hospital and Jinnah International Hospital
Abbottabad. Consecutive sampling technique was applied
for this study. Ninety children of either sex, aged between
4-14 years having enteric fever diagnosed on the basis of
clinical presentation and positive typhidot test (IgM
antibodies) were admitted and enrolled in the study. While
exclusion criteria included known hypersensitivity to
quinolones or  lactam antibiotics, presence of complications,
history of use of oral or intravenous antibiotics in last seven
days as well as absence of fever at the time of enrollment.
Informed consent was obtained from the parents of the
children verbally as well as by documentation. Information
about clinical presentation, laboratory typhidot test and
treatment was recorded on detailed proformas. The Hospital
Ethical committee gave prior approval for the study.
Two groups of forty five children in each were randomly
formed in equal ratio based on random numbers. Group A
patients were given injectable ceftriaxone 75mg/kg IV OD
for 7 days9 while patients of group B received ciprofloxacin
10mg/kg IV/BD for 7 days10. During the hospital stay
typhidot test was done in the hospital laboratory under
supervision of pathologist. Both groups were regularly
observed for response to therapy. Response was described
in our study as achievement of defervescence within 72
hours and no response was labeled when there was no
abatement of fever in 72 hours.
STATISTICAL ANALYSES
Analysis of data was done using SPSS version 21.00. For
age mean and standard deviation were determined while
gender frequency and defevescence in 72 hours were
determined using percentages. Chi square test was used to
determine efficacy of two groups.
RESULTS
A total of 90 patients with 45 patients in each group were
included in the study. In our research study, mean age of
the patients was 8.43±3.17 ranging from 4 to 14 years, mean
weight of the patients was 29.54±10.8 ranging from 10 to
54 kg as shown in figure 1. Out of the total 90 patients
53(58.9%) were male children while thirty seven, that is
41.1% were females. Frequencies of patients stratified in
three age groups: 12 (13.3%) children were below 5 years

of age, 52(57.8%) patients were between 5-10 years while
26(28.9%) patients were above 10 years. It was found that
only  25.6% (23 out of 90) of patients were using boiled
water in routine while remaining 74.4% (67 out of 90) of
patients were having tap or well water as shown in table 1.
Clinical presentation of children with enteric fever is shown
in table 2. Most of the patients presented with fever. Eight
patients had fever < 100oF, sixty children had fever between
100 to 103oF while twenty two patients had high grade fever
of >103oF. Only twenty six patients were irritable while rest
had clear sensorium. In 86 patients, that is 95.6% liver was
not palpable while 4(4.4%) patients were found to have
palpable liver <2.5cm. 31 patients presented with diarrhea
while nausea and vomiting along with fever was presenting
complaint in thirty and forty patients respectively. Patients
found with diffuse abdominal pain were 52(57.8%) while
1(1.1%) child had pain localized in right hypochondrium as
shown in table 2.
Out of total 53 male patients 23(25.6%) received ciprofloxacin
and 30(33.3%) received ceftriaxone while out of total 37
female patients 22(24.4%) received ciprofloxacin and
15(16.7%) were given ceftriaxone as shown in table 3.

The number of patients in both groups that is Group A
(Ceftriaxone I/V) and Group B (Ciprofloxacin I/V) achieving
defervescence within 72 hours were observed and their
percentages were calculated. It was found that in ceftriaxone
group A 42(93.3%) patients achieved the response while
three patients remained febrile even after 72 hours of
treatment. In the ciprofloxacin (Group B) 28(62.2%) patients
showed positive response while 17(18.9%) children gave
no response in 72 hours as shown in table 3.

Figure 1: Histogram of weight in kg (n=90)
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GENDER:
Male
Female

AGE:
< 5 years
5 to 10 years
Above 10 years

Use of Boiled water
Yes
No

53
37

12
52
26

23
67

Variables No of Patients (n= 90) Percentage (%)

58.9
41.1

13.3
57.8
28.9

25.6
74.4

Table 1: Frequency of gender, age based distribution and use of boiled water:

<100.6oF
8(7.2%)

Clear
64(71.1%)

Not palpable
86(95.6%)

None
59(65.6%)

None
19(21.1%)

None
37(41.1%)

None
83(92.2%)

100.6 to 103 oF
60(54.0%)

Irritable
26(28.9%)

<2.5 cm
4(4.4%)

Mild
30(33.3%)

Nausea
30(33.3%)

Diffuse
52(57.8%)

Distention
7(7.8%)

>103 oF
22 (19.8%)

Coma/Delirium
0(0%)

> 2.5cm
0(0%)

Severe
1(1.1%)

Vomiting
41(45.6%)

RHC
1(1.1%)

Ileus/peritonitis
0(0%)

Fever

Mental status

Liver Size

Loose motion

Vomiting

Abdominal pain

Result of Abdominal exam

Table 2: Clinical Presentation of enteric fever in children:

Response

Male Patients

Female Patients

Defervescence within 72 hours:

Febrile after 72 hours:

Ceftriaxone
A. N=45

30 (33.3%)

15(16.7%)

42
(93.3%)

3
(6%)

Ciprofloxacin
B. N=45

23 (25.6%)

22 (24.4%)

28
(62.2%)

17
(37.7%)

Total
N=90

53 (58.9%)

37 (41.1%)

70
(77.8%)

20
(22.2%)

Table 3: Frequency of children showing defervescence within 72 hours:

DISCUSSION:
Enteric fever is one of the most prevalent virulent diseases
representing 4th most common cause of mortality in Pakistan
with the greatest occurrence in children between 5-19 years
of age11 which according to WHO criteria is considered to

be high12. So disease poses a significant public health issue.
With the emergence of resistance of S.typhi to multiple
drugs treatment of enteric fever has become more difficult
and complications are more likely to emerge especially in
children. So due to resistance to traditional drugs like
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Table 4: Chi Square Test for Comparison

Pearson Chi-Square

Continuity
Correction (a)

Likelihood Radio
Fisher’s Exact Test

N of Valid Cases

18.021 (b)

16.751

22.115

90

df

1

1

1

Asym. Sig.
(2 sided)

.000

.000

.000

Exact Sig.
(2 sided)

.000

Exact Sig.
(1-sided)

.000

chloramphenicol, ampicillin etc, Ciprofloxacin has been
promoted as preferred agent for typhoid fever in children
in our setups. However studies have shown that resistance
to Ciprofloxacin is emerging8,13. It has been reported that
ceftriaxone may be more effective in regions where enteric
fever is endemic with high levels of resistance13-14.
So our research was aimed to determine the effectiveness
with regard to achieving defervescence in 72 hours of
intravenous ceftriaxone 75mg/kg OD against Ciprofloxacin
10mg/kg BD in children with enteric fever. A total of 90
patients randomized in two groups  of 45 patients in each
(Group A: Ceftriaxone and Group B: Ciprofloxacin) were
included. In our research study, mean age of the patients
was 8.43±3.17 ranging from 4 to 14 years, mean weight of
the patients was 29.54±10.8 ranging from 10 to 54 kg. Out
of 90 patients 12 patients (13.3%) were below 5 years of
age with maximum number of children (52, i.e. 57%) in 5-
10 years of age. This is in accordance with the studies
wherein overall disease occurrence was lowest in < 5 years
and highest prevalence was seen in 5-9 years age group
while 26 children (28.9%) were above 10 years of age15,16.
 Male patients were found to be 53(58.9%) and females
were 37(41.1%)in this study. Our findings are also similar
to a study conducted in Holy Family Hospital Rawalpindi
which included 88 patients 41(46.6%) children were male,
the mean age and weight being 8.3 ± 1.94 years and 24.7
± 6.3 kg respectively10.
In our research study fever was present in all patients with
82 patients having temperature more than 100 F. Other
common associated complaints were diffuse abdominal pain
in 57.8% of patients and vomiting in 45.6% of children. In
a study conducted in Faridpur, Bangladesh fever was the
presenting symptom in all the patients followed by vomiting
and diarrhea in 18% of children. Abdominal pain was present
in only 10% of patients.17 Likewise in another study pyrexia
was present in all individuals followed by emesis and
abdominal pain in 31% patients, findings are somewhat
similar to our study18.
Out of total 90 patients 70 patients that is 77.8% became

afebrile in 72 hours while 20 patients (22.2%) remained
febrile even after the said time period. In ceftriaxone group
A 42 out of 45 patients (93.3%) achieved defervescence in
72 hours and only three patients (6%) showed no response.
While in group B that is Ciprofloxacin group 28 out of 45
children (62.2%) became afebrile and 17 children (37.7%)
remained febrile even after 72 hours. So in the present study
Ceftriaxone achieved defervescence in greater number of
patients and showed low failure rate than those treated with
Ciprofloxacin. Our findings are therefore similar to a study
conducted in Rawalpindi in which among ciprofloxacin
treated children, 25 (56.8%) showed defervescence and in
19 patients (43.1%) fever did not subside in 96 hours while
43 (97.7%) patients treated with ceftriaxone  had their fever
subsided in 96 hours and 1 (2.3%) patient did not respond.
So it was demonstrated in the above study that the percentage
of children achieving defervescence within 96 hours was
greater in the ceftriaxone treated children as compared to
the those who were administered ciprofloxacin10. Another
study by Butt T et al reported similar results19.
Our results differ from another study conducted in Thailand
in which the oral Ciprofloxacin and injectable Ceftriaxone
were compared to determine the time both the drugs take to
lower fever to normal body temperatue in patients suffering
from enteric fever. It was concluded in the study that there
was no significant difference between the two methods of
treatment that were employed (p<.05)20. In a meta-analyses
and one another study findings it was concluded that there
was no significant difference between efficacy of fluoroquin-
olones and cephalosporins in children with enteric fever21,22.
In other studies ciprofloxacin and other fluoroquinolones
was found to be superior to ceftriaxone in terms of fever
clearance time and less clinical failures23-25.
CONCLUSION:
Ceftriaxone is more efficacious in terms of achieving
defervescence as compared to ciprofloxacin in pediatric
patients with enteric fever. This study therefore adds to the
data of management of children of KPK particularly of
Abbottabad suffering from typhid fever where such study
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has not been conducted previously. These findings may
allow paediatricians in selecting appropriate medication for
enteric fever in similar settings thereby avoiding the
inconvenience of prolong treatment.
LIMITATIONS
There are however shortcomings of this study. Fever clearance
time may not be adequate measure of efficacy since fever
takes its own course, fever producing cytokines may continue
to be produced even after clearance of S typhi so some
people may not achieve defervescence in the required time
frame. Also this study was conducted on a smaller population
which may not reflect the larger population. So large, well
designed rigorous trials should be conducted to establish
the efficacy of ceftriaxone in enteric fever in chidren with
more confidence.
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