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ABSTRACT
Objective: To determine the pattern of resistance of Salmonella Typhi strains to multiple antibiotics in Islamabad and adjoin-
ing areas.

Material and Methods: A retrospective study conducted from audit of 15 months (Jan’ 2018 to March’ 2019), recruiting those
patients whose blood cultures were found positive for Salmonella Typhi at Islamabad Diagnostic Center. We analyzed 100
samples and positive cultures were then assessed for sensitivity by using various antibiotics and pattern of resistance was
analyzed.

Results: Majority of positive patients were male (63%) and children (65%). Sensitivity to the conventional antibiotics was
found to be more in children. In all the positive isolates, 89% were sensitive to the first line treatment options.Among them,
96.6%were showing sensitivity to third generation Cephalosporins. However, a few cases were having Extensively Drug
Resistant (XDR) patterns.

Conclusion: Despite the fact that XDR are emerging and indicating an alarming situation, more than 80% patients were
responding to the conventional therapy, making it a dire need for up-gradation of antibiograms, so that the side effects of

second line and advanced antibiotic can be avoided, especiallyin pediatric population.
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INTRODUCTION

Bacteria Salmonella enterica serovar Typhi (S. Ty-
phi) causes Typhoidal fever and transmission occurs via
the orofecal route.'23 Approximately 17 million cases of
enteric fever occurred globally in 2015,mostly in Asia and
sub-Saharan Africa where the largest burden and inci-
dence was found in South Asia. In 2015, 178,000 deaths
were reported worldwide due to Typhoid fever.*® Asia has
the highest frequency rate of 274 cases per 100,000 pop-
ulation and is five times greater than the second highest,
Latin America. Pakistan has the highest incidence (451.7
per 100,000 persons/year) of typhoid fever followed by
India (214.2 per 100,000 persons/year).5 Before the intro-
duction of antimicrobials, death occurred in about 33% of
patients having typhoid fever in developing countries and
up-to 10% of cases in developed countries.” With the ad-
vent of antimicrobialsin 1950s, the fatalities were reduced
to less than 2% but the emergence of resistant strains in
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high-burden countries has been a daunting concern in re-
cent years.®

Several mechanisms are involved in S. Typhi anti-
biotic resistance including inactivation of drug, alteration
of the target site and active efflux. These occur due to mul-
tiple reasons which include injudicious use of antibiotics,
use of antibiotics in animal feed to promote the growth of
animals and in veterinary medicine to treat bacterial infec-
tions in those animals®.

Emergence of decreased susceptibility to con-
ventional therapies has also begun in high-burden re-
gions such as South and Southeast Asia.”® Cases of
XDR Typhoidal Salmonella are also emerging in these
areas, which is defined as strains resistant to Ampicil-
lin, Chloramphenicol, Trimethoprim Sulfamethoxazole,
third generation Cephalosporins and Fluoroquinolones.
Due to increasing resistance to standard therapies, new
antimicrobials such as Carbapenems, Tigecycline, and
Azithromycin are being monitored as potential treatment
options." Asia is one of the continents with a high isola-
tion frequency of S.Typhi displaying XDR phenotype. In
a surveillance study conducted in Hyderabad, Pakistan
over a 10-month period between 2016 and 2017, health
authorities detected more than 800 cases of extensively
drug-resistant typhoid in this city alone.'?
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Interesting fact found in a few studies is the
re-emergence of the sensitivity of S.Typhi to the initial
conventional therapy i.e. Chloramphenicol, Ciprofloxacin,
Amikacin and Ampicillin was 96%, 88%, 84% and 48%re-
spectively.'

MATERIALS AND METHODS

The data of blood cultures of patients referred to
Islamabad Diagnostic Center from Jan’ 2018 to March’
2019 was retrieved from medical record. Data included
demographics, clinical presentation, investigations and
diagnosis.

Blood culture samples were collected under asep-
tic measures and poured aseptically into blood culture
bottles and incubated in Versa Trek Blood Culture System
according to manufacturer’s instructions. From the posi-
tive blood culture bottles, a few drops are withdrawn using
strict aseptic precautions and sub cultured on Blood Agar
and MacConkey Agar. Plates were incubated for over-
night at 37 2C. Oxidase test was done on non lactose fer-
menting (NLF) colonies and motility was checked micro-
scopically. Motile, gram negative rods that were oxidase
negative were then subjected to biochemical testing with
Indole, Methyl red, VP and citrate (-,+,-,4+ respectively).
Final identification was done on Analytical Profile Index
(API) strips.

Discrete S.Typhi isolates were tested for suscepti-
bility to various antimicrobial agents by quality controlled
disk diffusion techniqueon Mueller-Hinton Agar. The antibi-
otics (Oxoid Ltd., Basingstoke, United Kingdom) screened
included; Ampicillin (10 pg), Amoxicillin-Clavulanic acid
(80 pg), Cefotaxime (30 pg) ,Cefixime (5ug), Ciprofloxa-
cin (5 ug), Levofloxacin , Moxifloxacin, Chloramphenicol
(80 pg), Cotrimoxazole (25 pg) and Azithromycin (15uQ).
The results were interpreted as sensitive, intermediate or
resistant in accordance withClinical & Laboratory Stan-
dards Institute (CLSI guidelines)2018.Data was collected
with standardized forms and transferred daily to a server.
The descriptive data was analyzed using SPSS version
25.0.

RESULTS

A total of 100 samples positive for S.Typhi were
included in this study. About 63% patients were male and
37% were female (figure 1). Sixty five percent of patients
of the study were below the age of 19 years and 35% were
adults (figure 2).

Sensitivity patterns were analyzed as per WHO
recommendations. According to WHO, (disease outbreak
news) Non Resistant Typhoid fever is defined as the one-
which issensitive to the first line of treatment (Chloram-
phenicol, Ampicillin, Trimethoprim-Sulfamethoxazole) and
third generation Cephalosporins, with or without resis-
tance to second line drugs (Fluoroquinolones). Among all

the isolates which were found positive for S. Typhi, 89%
were sensitive to anyone or multiple of the first line treat-
ment options (figure 3).

The sensitivity of the isolates was found to be more
in children (64%) as compared to adults (36%). (figure 4).
They were then assessed separately for each one of the
first line of treatment options and it was discovered that
most of them i.e. 86 (96.6%) out of the total 89 sensitive
patients were showing sensitivity to third generation Ceph-
alosporin. Sensitivitypercentages for Chloramphenicol,
Ampicillin, Trimethoprim-Sulfamethoxazole were 51.7%,
64% and 56.2% respectively. (figure 5)

Sensitivity was also determined for their response
to second line drugs (Fluoroquinolones) and was found
out that 13 (14.6%) of total 89 patients, who were declared
as having Non Resistant Typhoid fever were resistant to
second line drugs (Fluoroquinolones)(figure 6).

As per definition by WHO, XDR is defined as the
strains which are resistant to all of the recommended
treatment options for S. Typhi (Chloramphenicol, Ampi-
cillin, Trimethoprim-Sulfamethoxazole, third generation
Cephalosporins, second line drugs) and our data analysis
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Fig 2: Age and gender wise distribution of disease
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Fig 3: Pattern of response to conventional therapy
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Fig 6: Percentage of non resistant typhoid fever, resis-
tant to Fluoroquinolones
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Fig 7: Percentage of cases with XDR
showed that 10% of cases were having XDR.(figure 7)

DISCUSSION

Typhoid fever continues to be a public health prob-
lem in Pakistan being exacerbated by emerging resistance
to antibiotics that were effective earlier. Wide variation in
the sensitivity pattern of various strains is circulating in
different geographic regions in Pakistan making it a dire
need to assess the sensitivity of typhoid bacilli to antibiot-
ics before instituting therapy.

In our study majority of the patients positive for
Salmonella Typhi were male and children and results are
consistent with a study conducted at Agha Khan Universi-
ty Hospital, Pakistan™ as well as those conducted in India
and Bangladesh.'®

According to the WHO criteria, 89 % of our positive
blood culture samples were included in the category of
non-resistant typhoid fever. These samples were sensitive
to any one or more of the recommended therapies in this
criterion.™

After assessing separately each of these drugs
classes, it was revealed that 96.6% patients (86 out of the
total 89 non resistant typhoid fever patients) were sensitive
to third generation Cephalosporin. This result shows that
the patients, majority of whom are children can be treated
effectively by this class of drugs (third generation of Ceph-
alosporin).This percentage is quite different from a study
conducted recently in southern Pakistan which shows a
sensitivity pattern of almost 60%.'®

Although these non-resistant typhoid cases are
sensitive to first line drugs and third generation Cephalo-
sporins, our study found out that 13% of these were sur-
prisingly resistant to second line drugs (Fluoroquinolones)
which proves the erroneous use of this class of drug.'” In
corresponding to this finding, a systematic review con-
ducted by Carl D. Britto et al shows that in Asia resistance
to Fluoroquinolones continued to increase during 2001 to
2005 period by about 20%.'® Fluoroquinolones use in chil-
dren is recommended in limited conditions by FDA. How-
ever these are still widely used by general practitioners
for Salmonella Typhi ultimately leading to long term side
effects as well as emergence of further resistant strains.

The cost effectiveness and over all safety of third
generation Cephalosporins make them the preferred
medicine, especially in children.This way the devastating
side effects of quinolones like arthropathy and cartilagi-
nous damage can be avoided.'®2° Moreover if initially a
patient is given Fluoroquinolones, there will be a delay in
treatment response as well as increase incidence of com-
plications due to the presence of more than 10% resistant
cases.

The other recommended drugs for non resistant
typhoid fever are Ampicillin, Trimethoprim-Sulfamethoxaz-
ole and Chloramphenicol and the sensitivity percentages
in our patients were 64%, 56.2% and 43% respectively.
Chloramphenicol causes bone marrow aplasia in children
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S0 its use is not encouraged in young population. Though
Penicillin class and Trimethoprim-Sulfamethoxazole can
be safely used but our study revealed significant per-
centage of resistance to them and there is an increased
chance of treatment failure. Contrary to our study, another
study conducted in India by JK Bhatia et al showed sensi-
tivity of 96% to Chloramphenicol and 48% to Ampicillin.?!

Another alarming situation, due to the misuse of
drugs is the emergence of extended drug resistant strains
and results show that those patients comprise almost 10%
of the considered population. These patients only show
sensitivity to Azithromycin.

Being a massively typhoid affected population of
South Asia, immediate and sagacious steps are needed
on national grounds to decrease the disease incidence by
its prompt diagnosis and appropriate treatment strategies.

Interesting finding from our study is the recent
re-emergence of the pattern of sensitivity of strains to the
initially used drugs. These findings go in parallel with a
study conducted for assessing the re emergence of sus-
ceptibility to conventionally used drugs for S.Typhi.?

Over the years, as the patients were switched to
more extensive and advanced classes of drugs, the rel-
atively cheaper and safer drugs are now again showing
adequate and impressive sensitivity patterns. Compilation
of data from different geographic zones of the country is
required to further substantiate our findings for better dis-
ease management and avoidance of complications.

CONCLUSION

The conventional anti-typhoidal treatment, i.e.
third-generation Cephalosporins can be used as an effec-
tive empirical therapy for treating typhoid fever cases in
our setting. However the emergence of XDR pattern needs
attention at national level so that the disease related mor-
bidity and mortality can be reduced.Analysis of larger pa-
tient population from different epidemiological areas will
be highly effective in formulation of policies for the man-
agement of typhoid fever cases in our country.

LIMITATIONS

Main limitation of the study is that it is conducted
at a single center.
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