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Abstract: Worldwide, Helicobacter pylori is prevalent and is strongly associated with causing numerous digestive tract
infections. Combination therapy for this pathogen includes a combination of antimicrobials such as amoxicillin, metronidazole,
clarithromycin, levofloxacin, and proton pump inhibitors. Even though the present therapy is effective, treatment failure has been
observed. This failure has been observed to be mainly due to point mutation, which in H. pylori is considered the primary
developed resistance mechanism. This study investigated the prevalence and drug susceptibility of H. pylori in patients in Mufti
Mehmood Memorial Teaching Hospital, Dera Ismail Khan, Pakistan, from 2016 to 2017. A total of 100 gastric biopsies of
patients were included in our study. All the samples were cultured and identified by biochemical testing for H. pylori to
determine the prevalence. The disk diffusion method was used for the determination of the susceptibility pattern. Among 100
patients, H. pylori strains were isolated from 52 (52%) patient samples. To metronidazole (MTZ), maximum number of isolates
(69.23%) shows resistance. Resistance to other antibiotics was also detected, including clarithromycin (CLR; 50%) and
amoxicillin (AML; 57.69%). Comparatively low resistance was observed to tetracycline (TET; 7.69%) and ciprofloxacin (CIP;
15.38%) by a few isolates in our study. These data suggest that metronidazole should be used among Pakistani patients in first-
line therapy with caution and ciprofloxacin in association. The clinician must know their area's resistance patterns when
selecting an empiric antibiotic regimen for H. pylori.
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Introduction
agents and an anti-secretory medication, such as a proton

Helicobacter pylori (H. pylori) is a Gram-negative bacteria
characterised as a class I carcinogen (NIH, 1994).
Gastritis, gastric and  duodenal ulcers, gastric
adenocarcinoma, and mucosa-associated lymphoid tissue
lymphoma have an association with this pathogen
(Sipponen, 1994). Chronic gastritis in the long term due to
H. pylori leads over 12 years to glandular atrophy and
intestinal metaplasia (Corral et al., 2017). Gastritis due to
Helicobacter pylori might progress to multifocal atrophy
and intestinal metaplasia, steadily increasing from the
antrum to the body. Almost 50% of the world’s population
is infected by Helicobacter pylori, which causes disease
development like gastritis, peptic ulcer, and gastric cancer
(Blaser and Atherton, 2004). H. pylori has developed high
resistance to commonly used antibiotics. This development
of resistance is the main factor in the failure of treatment.
The reported antibiotic resistance pattern varies according
to geographical location (Adamek et al, 1998;
Glupczynski et al., 2001). Once acquired, H. pylori often
last a lifetime unless it is eliminated by antimicrobial
medication. Beginning in the early 1990s, treatment plans
for H. pylori have changed. Treatment with antibiotics for
H. pylori infection is a complex matter. Bismuth salt could
be added to the existing regimen of two antimicrobial

pump inhibitor, to manage H. pylori. (Malfertheiner et al.,
2005).  Commonly  prescribed  antibiotics  are
metronidazole, clarithromycin, and amoxicillin
(Malfertheiner et al., 2002), while tetracycline is used in
rescue therapy (Gisbert and Pajares, 2001). H. pylori
antimicrobial resistance is a significant issue that has
contributed significantly to the infection's inability to be wholly
eradicated. Antimicrobial susceptibility data is crucial for
choosing the right course of therapy. Before selecting an
optimum treatment regimen, knowing the resistance
frequency to antimicrobial agents is compulsory. Effective
infection cure by H. pylori not only helps eradicate this
pathogenic microbe but also helps in the treatment and
prevention of other associated diseases (Kuipers, 1997).
However, the decrease in the rate of eradication, which
causes economic losses and unhappy feelings for the
patient, is mainly caused by the rising frequency of
antibiotic resistance. There is variation in the reported
resistance pattern to various commonly used antibiotics.
For metronidazole 10-90%, clarithromycin 0-45%,
amoxicillin 0-33%, and tetracycline 5-59%, resistance
was reported in previous studies (Al-Qurashi et al., 2001;
Boyanova et al., 2002; Kim et al., 2001; Thyagarajan et al.,
2003; Wang et al., 2000). In different parts of the world,
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increasing resistance to metronidazole, clarithromycin, and
amoxicillin has been reported for H. pylori (Megraud,
2004). The rise in H. pylori antibiotic resistance prevalence
carries significant consequences. The single most
significant risk factor that affects how well antibiotic
therapy works is antimicrobial resistance. (Storskrubb et
al., 2006). Numerous research conducted in Pakistan have
focused on the clinical manifestations of gastric disorders,
the identification of Helicobacter pylori infection, and the
evaluation of the effectiveness of various treatment
protocols in combating this pathogen. (Abbas et al., 2001;
Khokhar, 2002; Yakoob et al., 2004). No information
about resistance to widely used antibiotics for H. pylori
eradication is available, based on our knowledge. Given
the rising frequency of H. pylori infections and related
complications, it is extremely concerning that there is a
high degree of resistance to metronidazole (93.5%) and
that resistance to additional antibiotics that are routinely
used in or recommended for the management of H. pylori
infections is growing. Mutations in a comparatively small
number of nucleotide and amino acid sequences are
responsible for antibiotic resistance. It has been reported
that in the sequences of oxygen-independent NADPH
nitroreductase (RdxA) and NADH flavin oxidoreductase
(FrxA), metronidazole (MTZ) resistance is mainly
associated with amino acid substitutions (Goodwin et al.,
1998; Jeong et al., 2000). Resistance to amoxicillin (AML)
and clarithromycin (CLR) is due to 23S rRNA point
mutations and changes of amino acid in Pbp1, respectively
(Gerrits et al., 2006; Paul et al., 2001; Ribeiro et al., 2003;
Versalovic et al., 1996). A high prevalence of H. pylori has
been observed in Pakistan, and there is also non-
judicioususe of commonly available antibiotics. Therefore,
we designed a study to investigate Helicobacter pylori
isolates' prevalence and antibiotic susceptibility pattern
from gastric biopsies of patients in tertiary care hospitals.

Methodology

One hundred patients who visited Mufti Mehmood
Memorial Teaching Hospital, district Dera Ismail Khan,
Khyber Pakhtunkhwa Pakistan, for upper endoscopy
during 2016-2017 were enrolled in our study. Informed
consent was provided by all subjects, and the hospital's
Ethics Committee approved the study protocol. The study
excluded patients who were prescribed antibiotics and
bismuth compounds in the four weeks before to
endoscopy. Malignancy and serious liver illnesses were
among the other exclusion criteria, as was a regular intake
of nonsteroidal anti-inflammatory medicines such as
acetylsalicylic acid. Every patient in the research had an
upper gastrointestinal endoscopy. All patients had gastric
biopsy specimens taken, and each sample underwent an H.
pylori culture test. In a 20% glucose solution, all the
gastric antral biopsies were placed. They were then
chopped with sterile blades. It was then inoculated on
Columbia blood agar. Horse blood (7 %) and Dent's H.
pylori selective medium were added to the Columbia blood
agar. All the plates were incubated for up to 7 days at 37
°C. A campylobacter gas-generating kit provided moist
microaerophilic conditions of 10% CO2, 5% 02, and 85%
N2. On a daily basis, all the plates were checked for
growth after three days. Plates were considered negative

for H. pylori when no growth was found after seven days
of incubation. Positive growth and individual rounded,
small, translucent colony-forming units were selected and
sub-cultured to confirm pure cultures. Positive results of
oxidase, catalase and wurease tests and based on
morphology and gram staining, the isolates were
considered as H. pylori. Aliquots of the suspension were
placed onto Muller Hinton agar comprising 5%
defibrinated sheep blood and 7% fetal calf serum.
Antibiotic discs were placed on the surface of the medium.
At 37°C for 72 hours, all the plates were incubated in a
microaerophilic condition. Zones of inhibition were
measured according to the guidelines of the CLSI 2012
(Wayne, 2010).

Results

In the present study, a total of 100 patients who visited
Mufti Mehmood Memorial Teaching Hospital district Dera
Ismail Khan, Khyber Pakhtunkhwa, Pakistan, for upper
endoscopy during 2016-2017 were observed for H. pylori.
The patients were between 18 and 83 years old. The
samples were cultured on Colombia blood agar medium.
Gram-negative bacteria with characteristic cell shape and
biochemical assays were among the usual criteria used to
identify colonies as H. pylori. The results of the
biochemical test are given in table 1. An overall prevalence
of 52% (52/100) was observed in our study. (Table 2) A
high prevalence of H. pylori was observed in males in our
study compared to females. Of 45 isolates, 36 (60%) were
male while 16 were female (40%). Table 3

Figure 2: Growth of H. pylori on Colombia b

lood agar
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Table 1: Biochemical tests for H. pylori

1. Catalase Positive
2. oxidase Positive
3. motility Positive
4. Nitrate reduction Negative
5. Urease Positive
6. Growth at 1.5% NaCl Negative

The disk diffusion method was used for the determination
of the susceptibility pattern of antibiotics. Metronidazole
(MTZ), clarithromycin (CLR), amoxicillin (AML),
tetracycline (TET) and ciprofloxacin (CIP) discs were
used. To metronidazole (MTZ), maximum number of
isolates (69.23%) shows resistance. Resistance to other

Figure 3: : Antibiotic susceptibility testing

Table 4: Antibiotic susceptibility pattern of helicobacter pylori

antibiotics was also detected, including clarithromycin
(CLR; 50%) and amoxicillin (AML; 57.69%).
Comparatively low resistance was observed to tetracycline
(TET; 7.69%) and ciprofloxacin (CIP; 15.38%) by a few
isolates in our study. (Table 4).

Table 2: Overall prevalence of H. pylori in gastric
biopsies sample

100 52 (52%) 48 (48%)

Table 3: Gender-wise prevalence of H. pylori in gastric
biopsies sample

Male 60
Female 40 16 (40) 24(60%)

36 (60%) 24 (40%)

1 Metronidazole MTZ
2 Clarithromycin CLR
3 Amoxicillin AML
4 Ciprofloxacin CIP
5 Tetracycline TET
Discussion

While H. pylori infection is becoming less common in
developed countries, H. pylori gastric colonisation is still
common in developing nations; H. pylori infection can be
diagnosed by a number of tests and is frequently

Susceptible 16 (30.76)
Resistant 36 (69.23)
Susceptible 26 (50)
Resistant 26 (50)
Susceptible 22 (42.30)
Resistant 30 (57.69)
Susceptible 44 (84.61)
Resistant 8 (15.38)
Susceptible 48 (92.30)
Resistant 4(7.69)

effectively treated with antibiotics (Kusters et al., 2006).
The overall prevalence of H. pylori varies significantly
between developed and developing nations, with adult
prevalences typically between 80-90% and <40%,
accordingly (Perez-Perez et al., 2004). In the present study,
a total of 100 patients who visited Mufti Mehmood
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Memorial Teaching Hospital district Dera Ismail Khan,
Khyber Pakhtunkhwa, Pakistan, for upper endoscopy
during 2016-2017 were observed for h.pylori. The patients
were between 18 and 83 years old. The samples were
cultured on Colombia blood agar medium. Gram-negative
bacteria with characteristic cell shape and biochemical
assays were among the usual criteria used to identify
colonies as H. pylori . The results of the biochemical test
are given in table 1. An overall prevalence of 52%
(52/100) was observed in our study. A high prevalence of
h.pylori was observed in males compared to females in our
study. Of 45 isolates, 36 (60%) were male while 16 were
female (40%).

The degree of antibiotic use in various groups is thought to
be connected to the regional diversity in H. pylori
resistance to antibiotics (Graham, 1998). Antibiotics,
particularly erythromycin, clarithromycin, metronidazole,
amoxicillin, and tetracycline, are used indiscriminately in
Pakistan for the management of a variety of diseases.
Additionally, because such medicines are freely sold over-
the-counter, open access to medications promotes self-
medication. This may explain why the H. pylori isolates in
this investigation showed enhanced resistance to
amoxicillin, metronidazole, clarithromycin, tetracycline,
clindamycin, and erythromycin as well as other antibiotics.
The widespread administration of metronidazole for
various intestinal conditions may possibly be the cause of
the high frequency of metronidazole resistance. With the
exception of tetracycline, where a greater resistance rate
(48.4%) was noted in comparison to the 4.2% (Sengupta et
al., 2002) and 28.5% reported by other investigators (Misra
et al., 2006) that have been reported from India, the
resistance pattern as described here is rather comparable to
that reported there. Resistance to ofloxacin was extremely
low (6.5%), suggesting that it might be employed in
combination treatment, although resistance to the two
associated antibiotics, clarithromycin and erythromycin,
was comparable (38.7% and 42.0%, accordingly)
(Schrauwen et al., 2009). Comparable to reports (Falsafi et
al., 2004; Torres et al., 2001), a number of drug-resistant
H. pylori isolates have been identified, which is
indication of careless usage of antibiotics in Pakistan. The
global prevalence of antibiotic resistance in H. pylori
isolates makes the fight against infection more difficult. It
has been reported that resistance differs based on the
population under study, with resistance to clarithromycin
ranging from 0-45% and to metronidazole from 10-90%.
Since that metronidazole and clarithromycin are often used
in combination as a therapy, associative resistance to these
two medications is especially significant from a
therapeutic standpoint. A perfect treatment plan should be
easy to follow, have few adverse effects, and—above all—
take local trends of antibiotic resistance into account. As a
result, based on the patient's geographical area physicians may
find it helpful to use culture and susceptibility testing before
recommending the appropriate course of treatment. First, in
Pakistan, the trend of antibiotic resistance amongst the H.
pylori isolates was identified. The elevated resistance may be
explained, most likely by the fact that we use more antibiotics
than other nations do. Ultimately, research has shown that there
is minimal resistance to ofloxacin, a high rate of resistance to
metronidazole, and significant resistance to clindamycin,
tetracycline, clarithromycin, erythromycin, and amoxicillin.

Future research endeavours aimed at comprehending the
resistance pattern of H. pylori strains isolated from the
Pakistani population might draw from the foundation
established by this work. It emphasises how important it is to
look for new antibacterial elements in order to effectively
fight this extremely common illness. Studies showing the
emergence of resistance in H. pylori isolates call for a
thorough assessment of the advised treatment plans in local
practice. When rescue and first-line therapy have failed
and the patient has to be cured to undo the
pathophysiological alterations brought on by an H. pylori
infection, culture and susceptibility testing is advised.

Conclusion

Our study concludes that H. pylori strains are highly
prevalent in gastric biopsy samples of patients. Our
study also observed considerable resistance to various
antibiotics. A high percentage of resistance was
observed in the case of metronidazole. These data
suggest that metronidazole should be used among
Pakistani patients in first-line therapy with caution. The
clinician must be aware of the pattern of resistance in
their area when they select an empiric antibiotics
regimen for H. pylori. Reliable plans for checking drug
resistance in H. pylori might be started. Studies in-
depth might explore the relation to antibiotic resistance
and its association with virulence genotypes in
Pakistan. It is also noteworthy in Pakistan to explore
the association of the circulating genotypes with the
increase of severe forms of gastroduodenal diseases
such as gastric cancer.
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