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ABSTRACT 

Objective: To compare clinical effectiveness of azithromycin versus ceftriaxone in terms of mean time taken in 
number of days for defervesence in children with enteric fever. 
Study Design: Quasi experimental study. 
Place and Duration of Study: Pak Emirates Military Hospital Rawalpindi, from Oct 2015 to Apr 2016. 
Methodology: The study involved 212 children of both genders aged between 2 to 12 years diagnosed with enteric 
fever. Patients were divided randomly into two treatment groups. All patients in group A were treated with oral 
azithromycin suspension/capsule (20mg/kilogram/day; max dose, 500mg/day) once daily for 7 days and group 
B with Intravenous (I/V) ceftriaxone (75mg/kg/day; max dose, 2.5 grams/day) twice daily for 10 days. 
Results: No statistically significant difference was noted in the mean defervesence time in patients treated with 
azithromycin and ceftriaxone (4.48 ± 1.13 days vs. 4.32 ± 1.23 days; p=325). When stratified, there wasn’t any 
significant difference in mean defervesence time in patients given azithromycin and ceftriaxone across age groups 
and genders. 
Conclusion: There was no significant difference in mean defervesence time in patients given treatment for enteric 
fever with azithromycin versus ceftriaxone. A drug that was less invasive and has similar clinical effectiveness 
may be used as treatment alternative in pediatric patients with enteric fever.  
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INTRODUCTION 

Salmonella infections are an important 
public health problem worldwide1. The highest 
morbidity and mortality due to these infections 
lies among Infants, children, and adolescents      
in south-central and South-eastern Asia1. If not 
given proper treatment, enteric fever has a 
mortality of 30%, whereas appropriate antimic-
robial treatment reduces mortality to as low as 
0.5%2. While treating enteric fever, it is usually 
essential to initiate treatment before the labora-
tory sensitivity tests are available. Hence, it is 
important to know options (choice of antibiotic) 
and possible troubles before starting treatment1. 

The standard of care in treatment of typhoid 
fever in many parts of the world is Ceftriaxone, a 

third generation cephalosporin which is highly 
effective against S. typhi. However, due to paren-
teral administration of ceftriaxone, this antibiotic 
is less than an ideal treatment3. 

The use of azalide class of antibiotics has 
given another possible option for the treatment of 
typhoid fever. Azithromycin has in vitro activity 
against many enteric intracellular pathogens, 
including S. typhi. Clinical response of oral azith-
romycin is shown to be comparable to parenteral 
ceftriaxone with a mean defervesence time (days) 
of 3.82 ± 1.496 versus 3.3 ± 1.2 for ceftriaxone. 
Azithromycin decreases the treatment failure 
rate, length of hospital stay and relapse of enteric 
fever in comparison to ceftriaxone, when used in 
treating populations with MDR typhoid fever4.  

Cost and compliance, as well as safety and 
efficacy, are taken into consideration when choo-
sing regimens for treating enteric fever in limited 
resources, disease endemic countries. 
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The objective of this study was to compre the 
clinical effectiveness of ceftriaxone, which is the 
currently accepted drug used in treatment of 
acute typhoid fever with azithromycin. It has 
been found that due to its availability in oral  
form Azithromycin is a useful drug in treatment 
of typhoid fever and if found clinically effective 
in paediatric population may be used as a 
treatment alternative. We wanted to compare its 
clinical effectiveness (which will be calculated as 
mean time taken in terms of number of days for 
defervesence) in pediatric population also. Defer-
vesence time will be taken as the number of day 
starting from initiation of therapy, patient took to 
become afebrile for a period of 24 hours. 

METHODOLOGY 

This was a quasi experimental study, was 
done at Pediatrics department, Pak Emirates 
Military Hospital, Rawalpindi for the period of    
6 months from 5th October 2015 till 4th April 2016. 

Sample size of 212 cases (106 in each group) 
was calculated with 80% power of test and 95% 
confidence level taking expected mean deferve-
sence time as 3.82 ± 1.496 days after treatment 
with oral Azithromycin and 3.3 ± 1.27 days after 
treatment with I/V ceftriaxone in children suffe-
ring from enteric fever. Patients were selected by 
non-probability, consecutive sampling children  
of both genders aged between 2-12 years presen-
ting with enteric fever which includes patients 
with high grade fever more than 101.60 f (≥38.60 
C) of more than 3 days along with patient’s typhi-
dot showing IgM positive or Widal test showing 
(TH >1:160, TO 1:160) or blood culture positive 
for S. Typhi. were included in the study. 

Patients allergic to ceftriaxone or azithromy-
cin (on the basis of history). Patients presenting 
with complications of enteric fever (pneumonia, 
intestinal hemorrhage, perforation, shock or 
coma). Patients having acute tonsillitis, UTI, acute 
gastroenteritis, malaria or dengue fever (diag-
nosed on history, clinical examination and lab 
evaluation). Inability to swallow oral medication. 
Patients with heart disease, asthma requiring chr- 
onic medications, or immunodeficiency (diag-

nosed on history). Treatment within the past 48 
hours with any medication e.g. Azithromycin, 
chloramphenicol, trimethoprim-sulphamethoxa-
zole or ampicillin were excluded from the study. 

Administrative permission from the concer-
ned authorities and ethical committee were 
sought. Parents were explained about the risk 
and benefits of the study and informed written 
consent was obtained for the examination of chil-
dren and intervention according to the guidelines 
of Helsinki Declaration. Permission was also 
obtained regarding use of data for research and 
publication. 

All patients fulfilling the inclusion criteria 
were enrolled in the study and admitted to the 
inpatient department. Patients were randomly 
divided into group-A and group-B by lottery 
method. 

All patients in group A were treated with 
oral azithromycin suspension/capsule (20mg/ 
kg/day; max dose, 500mg/day) once a day for 7 
days and group B with Intravenous (I/V) ceftria-
xone (75mg/kg/day; max dose, 2.5 g/day) twice 
daily for 10 days. All medications were given in 
the hospital by trained nursing staff. The clinical 
response to the therapy of both drugs was calcu-
lated in terms of number of days taken for defer-
vesence. However, if patient does not improve 
clinically after 7 days treatment with either ceftr-
iaxone or azithromycin, he was managed with 
suitable second line medicines-medicines till his/ 
her complete recovery and the drug was labeled 
non-effective. Data was recorded in predesigned 
proforma. Confidentiality of the patient record 
was maintained. 

Numerical variables were presented by 
mean ± SD. Independent sample t-test has been 
applied to compare mean defervesence time 
between the groups taking p-value ≤0.05 as sta-
tistically significant. Categorical variable were 
presented by frequency and percentage. Post-
stratification independent sample t-test and chi-
square test has been applied taking p-value ≤0.05 
as statistically significant. 
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RESULTS 

Patient’s age and gender stratification as 
shown in table-I. These patients were divided 
into two treatment groups randomly. Both the 
groups were comparable in terms of mean age 
(p=0.651), age groups (p=0.528) and gender 
distribution (p=0.888) as shown in table-II. There 
was in significant difference found in mean 

defervescence time in patients treated with azith-
romycin and ceftriaxone. When stratified, there 
was no significant difference in the mean defer-
vesence time in patients treated with azithro-
mycin and ceftriaxone across age groups as 
shown in table-III. 

DISCUSSION 

WHO recommends fluoroquinolones for    
the treatment of enteric fever without complica-
tions6,7. But these recommendations affects deve-
loping countries largely by increasing costs of 
treatment and an alarming rate of drug resis-
tance7. Azithromycin has been shown as an alter-
native to parenteral ceftriaxone with a compar-
able mean defervesence time in a number of stu-
dies9-11. Its availability in oral form is additional 
advantage over ceftriaxone. However, these stu-
dies mainly involved adult population and there 
was limited data on its use in children with 
enteric fever. 

The results of this study shows that there 
wasn’t any significant difference in the mean 
defervesence time in patients given azithromycin 
and ceftriaxone (4.48 ± 1.13 vs 4.32 ± 1.23 days; 
p=0.325). A similar insignificant difference has 
also been reported in a number of previous 
studies by Islam et al. In 2014 (4.44 ± 1.25 vs 4.38 ± 
1.21 days; p=0.794)12. Age of patients was from 2 
years to 12 years with mean of 7.25 ± 3.02 years. 
A similar mean age of 7.3 years has been reported 
by Machakanur et al. (2014) in Indian children 
with typhoid fever11. There were 131 (61.8%)  
male and 81 (38.2%) female children. A similar 
male predominance has also been reported        
by Abdullah et al. In 2012 (58.06%)13. Majority 
(n=158, 74.5%) of children were over 5 years of 
age. Islam et al. (2014) similarly observed 78% of 
such patients to be above 5 years of age in 
Bangladesh12. The results of this study thus 
confirm that azithromycin is at least as effective 
as ceftriaxone in the treatment of enteric fever     
in children. It also has the added benefit of oral 
route which is more convenient in pediatric 
patients and allows patient management at home 
not necessitating admission only for adminis-
tration of injectable treatment as in case of 
ceftriaxone. Furthermore, in a recent trial, Macha-
kanur et al. In 2014 observed significantly lower 
mean defervescence time with azithromycin   
(2.72 vs 5.52 days; p=0.0) claiming it to be even 
superior to ceftriaxone11. In the light of above 
mentioned studies and the results of the present 

Table-I: Descriptive statistics of the study 
population. 
Characteristics Participants (n=212) 

Age 7.25 ± 3.02 Years 
Age Groups 

<5 Years 54 (25.5%) 
≥5 Years 158 (74.5%) 

Gender 

Male 131 (61.8%) 
Female 81 (38.2%) 

Table-II: Baseline characteristics of the study 
groups (n=106). 
Charac-
teristics 

Azithromycin 
Group 

Ceftriaxone 
Group 

p-
value 

Age (yrs)* 7.16 ± 3.04 7.35 ± 3.02 
Age Groups 

<5 yrs 29 (27.4%) 25 (23.6%) 
0.528 

≥5 yrs 77 (72.6%) 81 (76.4%) 
Gender 

Male 65 (61.3%) 66 (62.3%) 
0.888 

Female 41 (38.7%) 40 (37.7%) 
*Independent sample t-test. 

Table-III: Comparison of defervesence time 
between study groups (n=106). 

Deferves-
ence Time 

Azithromycin 
Group 

Ceftriaxone 
Group 

p-
value 

Overall 4.48 ± 1.13 4.32 ± 1.23 0.325 
Age Groups 

<5 yrs 4.48 ± 1.18 4.28 ± 1.34 0.557 

≥5 yrs 4.48 ± 1.12 4.33 ± 1.20 0.428 
Gender 

Male 4.48 ± 1.08 4.32 ± 1.34 0.453 

Female 4.49 ± 1.23 4.33 ± 1.05 0.531 
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study, it is advocated that azithromycin should 
be used as an alternative therapy in children 
presenting with enteric fever particularly in cases 
where admission is not otherwise required and 
child can be managed on outdoor basis14-18. 

A limitation to the present study is that      
we didn’t carry out long term follow up of the 
patients for frequency of relapse of enteric fever 
in both groups. Future studies regarding com-
parison of prevention of enteric fever relapse 
between azithromycin and ceftriaxone are 
therefore recommended. 

CONCLUSION 

There was no significant difference in mean 
defervesence time in patients given treatment for 
enteric fever with azithromycin versus ceftria-
xone, therefore a drug which is cost effective, less 
invasive and has comparable clinical effective-
ness may be used as treatment alternative in ped-
iatric population diagnosed with enteric fever. 
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