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ABSTRACT

Objective: To compare concomitant therapy (CT) and triple therapy (TRT) for success in helicobacter (H.) pylori eradication
and identify factors associated with treatment failure.

Study Design: Quasi-experimental comparative study.

Place and Duration of Study: Department of Medicine and Gastroenterology, Services Institute of Medical Sciences from
December 2018 till July 2019.

Methodology: Patients with H. pylori infection were randomly assigned to receive two weeks of either CT or TRT. H. pylori erad-
ication was confirmed by repeat biopsy four weeks post-treatment. Treatment outcome was compared using Chi-square test,
while binary logistic regression identified predictors of treatment failure.

Results: Two hundred and eleven patients with H. pylori infection, having mean age 40.15 (£13.04) and male/female ratio
0.9/1 (100/111) after randomisation, were treated with CT in 105 patients (49.8%) and TRT in 106 patients (50.2%). H. pylori
was eradicated in 84.3% (150/178) patients with completed follow-up. H. pylori eradication was achieved in 91.9% of CT group
as compared to 77.2% in TRT group (p = 0.007, OR 3.38: 95% Cl 1.3-8.3). Age =40 years (p = 0.02), symptoms duration >6
months (p = 0.001), and prior proton pump inhibitor use for >4 weeks (p = 0.01), were identified as independent predictors of
treatment failure.

Conclusion: CT achieves better H. pylori eradication than TRT. Older age, longer duration of iliness, and previous proton pump

inhibitor use were independent predictors of H. pylori treatment failure.
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INTRODUCTION

H. pylori infection is the most common chronic bacterial infec-
tion in humans. This infection is strongly associated with low
socio-economic status, infected parents, and increasing
number of siblings.”? Predominant route of H. pylori transmis-
sionisfeco-oral with evidence of its presence in food, waterand
even in oral cavity, explaining its high prevalence in areas with
poor sanitation and hygiene.” It was identified in drinking water
sourceinastudy fromKarachi.’

Withimprovementin hygienic conditions, better sanitation and
awareness, H. pylori prevalence is declining in the developed
countries.®Inastudy of US veterans with gastrointestinal symp-
toms, sero-prevalence of H. pylori was 73% among those born
before 1920 ascomparedto 22%inthose bornafter 1980.
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However in developing world its prevalence is still high varying
from 30.6% to 82% as noted in a meta-analysis of EMRO
(Eastern Mediterranean regional office) countries.®In a study of
540 children from urban slum area of Karachi, sero-prevalence
ofH. pyloriwas 47.2%.°

Due to strong association of H. pylori infection with dyspepsia,
peptic ulcer disease, gastric carcinoma and gastric mucosa-as-
sociated lymphoidtissue (MALT) lymphoma, every persondiag-
nosed with H. pylori infection needs to be treated.™ Eradication
of H. pyloriis only possible with treatment regimens comprising
of multiple antibiotics. TRT, including proton pump inhibitor,
macrolide and amoxicillin for 10-14 days, was considered first
line therapy of H. pylorifor many years with expected response
rate of80-85%."

However, thereisgrowing concernregarding efficacy of TRT, due
to increasing clarithromycin resistance; 37% clarithromycin
resistance was reported in 162 gastric biopsies tested in
Karachi.™ In the presence of resistant strain, response to TRT
drops to 22% from 90% in patients with clarithromycin sensitive
strain.’” Due to increasing high clarithromycin resistance in the
Pakistani population, there is a need to treat the patients with
newer multi-drug combinations to achieve higher efficacy. One
such promising combination is CT, which includes four drugs for

128 Journal of the College of Physicians and Surgeons Pakistan 2021, Vol. 31(02): 128-131



Abdul Moeez Kaiser Butt, Shahid Sarwar and Muhammad Arif Nadeem

14 days which has shown promising results in number of studies
withreported eradication rate ashighas93.4%."

Dueto diverse resistance patterns in different regions and vari-
able treatment success rate, it is important to develop
evidence-based regional eradication strategies with identifica-
tion of factors effecting treatment outcome. Newer combina-
tions should be tested in the local population for better
response rate in H. pylori eradication.

This study was planned to compare efficacy of 14 days
clarithromycin-based TRT and non-bismuth CT in helicobacter
pylori eradication; and to identify host-related factors respon-
siblefortreatmentfailure.

METHODOLOGY

This quasi-experimental comparative study was conducted at
the Department of Medicine and Gastroenterology, Services
Institute of Medical Sciences, from December 2018 till July 2019,
following approval by Ethical Review Board. All consecutive
patients diagnosed to have H. pylori infection on endoscopic
biopsy, performed at the Endoscopy Unit, were included after
informed consent. Patients with age under 18 years, severe
comorbidities including cardiovascular, respiratory, endocrine,
renal, haematological and hepatic disorders, those having
received previous H. pylori eradication therapy, previous gastric
surgery, allergy to the antibiotics used in study, pregnancy or
lactation, alcohol abuse or drug addiction and intake of antibi-
otics, proton pump inhibitors, corticosteroids or nonsteroidal
anti-inflammatory agents within last four weeks, were excluded
fromstudy.

Minimum sample size needed was 138, keeping margin of error
5%, confidence level 95% and expected response distribution
10%. To counter possible dropouts due to outpatient-based
follow upand needfor follow-up endoscopic biopsy, asamplesize
was determined in excess of 200. After detailed clinical history
and physical examination, including indications for endoscopy,
patients were randomly classified as group Aand B, using simple
random sampling, generated online at Stat Trek®. Diagnosis of H.
pylori was based on positive evidence of bacteria with at least
two different stains; while all histopathology samples were
tested with hematoxylin and eosin (H&E), giemsa and warthin-s-
tarrysilverstains.

Group Areceived TRT including esomeprazole 40mg twice a day
(BID), amoxicillin 1g BID, and clarithromycin 500mg BID for 14
days. Group B received non-bismuth quadruple or CT, which
included esomeprazole 40mg BID, amoxicillin 1g BID,
clarithromycin 500mg BID and metronidazole 500mg BID for 14
days. Patients were explained possible side effects related to
medications including metallic taste, diarrhea, abdominal pain,
nausea and vomiting. Patients had weekly follow-up regarding
compliance, adverse events and symptoms improvement.
Compliance was defined as 100% intake of medication. Patients
unable to complete therapy, due to side effects, non-compliance
or failure to follow-up, were excluded from final analysis. All
patients had follow-up endoscopy 4 weeks after treatment

discontinuation; and repeat endoscopic biopsy was tested for H.
pyloriusing three different stains, and bacterial identification on
atleasttwo stains was defined as treatment failure; whereas, no
bacterialisolationinatleasttwostainswaslabelled as successful
H. pylorieradication.

Data was analysed using SPSS version 22.° Quantitative variable
like age was expressed as mean * standard deviation (SD);
whereas, qualitative variables like gender, endoscopic findings,
prior use of PPl were given as percentage. Outcome of treatment
between two groups was compared using Chi-square (x°) test to
determine Odd’sratio (OR)forsuccessful H. pylorieradication.

Univariate analysis of variables like age, gender, duration of
iliness for its association with treatment outcome, was carried
out using unpaired student’s t test or chi square for quantitative
and qualitative variables respectively. The magnitude of the
effect is described with odds ratio (OR) and 95% confidence
interval (Cl). Multi-variate binary logistic regression analysis was
performed, using successful H. pylori eradication as dependent
variable and variables with significant association on univariate
analysis (p-value <0.05) as independent variables. Predictive
value of model was checked by determining 2 log likelihood and
testing with Hosmer and Lemeshow test. A p-value of less than
0.05was considered statistically significant.

RESULTS

Atotalof211 patientswereincludedin study afterH. pyloridetec-
tionon endoscopic biopsy. Meanagewas40.51(SD +13.04),103
(48.8%) were below 40 years of age and 108 (51.2%) =40 years
of age. Male to female ratio was 0.9/1 (100/111). The predomi-
nant presenting complaint was dyspepsia in 153 (72.5%)
patients, 105 (49.8%) of them had epigastric pain syndrome,
while 48 (22.7%) complained of post-parandial distress
syndrome. Epigastric pain was noted in 50 (23.7%) patients,
while eight (3.8%) patients had endoscopy for persistent
vomiting. Duration of symptoms was less than six months in 102
(48.3%) patients, and 109 (51.7%) were symptomatic for more
than six months. Majority of patients (n=162, 76.8%) had used
protonpumpinhibitorsinthe pastformorethanfourweeks.

On endoscopy, 90 (42.6%) patients had nodular antral hyper-
emia, 51 (24.2%) had gastric erosions, eight (3.8%) depicted
duodenal ulcer, six (2.9%) patients had hypertrophic gastric
folds, and three (1.4%) had gastric ulcer. Endoscopic examina-
tion was normal in 53 (25.1%) patients. After randomisation for
H. pylorieradication, 106 (50.2%) patients received TRT and 105
(49.8%) were treated with CT. Patients in both groups had no
significantdifferenceinbaselinevariablesasshowninTablel.

Complete follow-up with repeatendoscopic biopsy for confirma-
tion of H. pylori eradication was achieved in 178 patients
(84.3%),92 (86.7%) in CT group and 86 (81.9%) in CT, while 33
(15.7%) patients were lost to follow-up. H. pylori eradication
was achieved in 150 (84.3%) patients; 71 (77.2%) patients in
TRT group and 79 (91.9%) patients of CT group had bacterial
clearance. This difference in H. pylori eradication among two
treatmentarms was significant (p = 0.007) with odds ratio (OR)
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of 3.38 (95% Cl 1.33-8.32) in favour of CT, for H. pylori eradica-
tion. Interestingly, improvement of symptoms was not different
between two treatment regimens, 75 (81.5%) in TRT group and
73 (84.9%) in CT group had relief in symptoms (p = 0.54, OR
0.78,95%Cl:0.35-1.73).

Table I: Comparison of patients in triple therapy and concomitant
therapygroups.

Triple Concomitant
therapy therapy |p-value
(n-106) (n-105)
Age (mean = sd) 40.1 (+12.8) |40.89 (x13.2)| 0.69
Age (<40 / =40 years) 54/52 49/56 0.53
Male / female (No. of patients) 53/53 47/58 0.44
Symptoms duration =6 months 53 56 0.65
POl intake =4 weeks 81 81 0.9

Table II: Correlation between patient’s variable and outcome of eradica-
tiontherapy.

SI.ICCeSSfl:|| H. Failed H. pylori
pylori
eradication eradication n- |p-value

n- 150 28
Age (<40 / =40 years) 78/72 8/20 0.02
Male / Female (No. of
patients) 73177 15/13 0.63
Duration of symptoms
(<6 / =6 months) 76/74 5/23 0.001
PPI intake more than 4 114 . 001
weeks

Variables compared between patients with and without
successful H. pylori eradication are shown in Table Il. Age more
than 40 years (p = 0.02), symptoms duration more than six
months (p = 0.001) and more than four weeks intake of PPI
beforeeradicationtherapy (p =0.014)weresignificantly associ-
ated with unsuccessful H. pyloritherapy. Forindependent asso-
ciation with failure of H. pylori eradication, odds ratio (OR) for
age=40yearswas2.70(95%Cl: 1.12-6.57), forsymptomsdura-
tion =6 months, OR was 4.72 (95% Cl: 1.70-13.0) and for PPI
intake >4 weeks OR was 8.52 (95% CI: 1.11-64.9). Model
comprising of these three variables had 2 log likelihood of
139.18 for predicting outcome of treatment with 84.3% accu-
racy. Contingency Table drawn, using Hosmer and Lemeshow
test, showed no significant difference in observed and
predicted outcome in multi-step analysis (p = 0.718) favouring
excellent correlation between model-based expected outcome
andobserved outcome of H. pyloritreatment.

DISCUSSION

Increasing resistance to antibiotics has adversely affected treat-
ment outcome in H. pylori eradication. New and more effective
therapeutic options are now needed to overcome treatment fail-
ures.Innewerguidelines, clarithromycin containing tripletherapy
is no more recommended as first line therapy.** Among newer
combinations of drugs for H. pylori therapy, non-bismuth
quadruple (CT) has shown promising results in a number of
studies.

In a study of 246 patients by Georgopoulos et al., per protocol
cureratewas 93.3% (95%Cl, 87.2%-97.1%) for CT as compared

t0 78.5% (95% CI 70.3%-84.9%) for 10 days of TRT with p-value
of 0.0014.% In another study of 510 patients, CT had higher
efficacy than TRT in both intention-to-treat (84.8% vs. 65.7%
p=0.001) and per protocol (86.9% vs. 67.2%, p=0.001) anal-
ysis.'

In a study of 770 patients by Molina-Infante et al., more adverse
events were noted with CT than TRT (47% vs. 39%, p = 0.016)
but compliance was equal; and response was much superior in
concomitant therapy group (93.8% vs. 82.3%, p = <0.001)." In
a meta-analysis published in American Journal of Gastroen-
terology comparing the outcome in 3,305 patients in CT group
and 3,327 in TRT group, CT was superior in terms of eradication
rate relative risk 1.15;95% Cl:1.09-1.21; p<0.001)."® CT has
even shown superior efficacy than newer combinations like
sequential therapy (93.4% vs. 84.8%, p = 0.004)." Per-protocol
analysis in this study has shown marked superiority of CT as
compared to TRT in this population (91.9% vs. 77.2%, p =
0.007), just like the trend being observed all over the world. In
light of evolving evidence, CT is being regarded as first line
therapy forH. pylorieradication.

In this study, age =40 years, duration of symptoms more than
sixmonthsand prior PPluse formore than four weeks wereiden-
tified as predictors of treatment failure in this study population.
Patients with olderage, more PPl exposure, and longer duration
of iliness are more likely to have prior exposure to antibiotics,
which may be one reason for higher chances of treatment
failure.

Jaka et al. in a study of 210 patients from Tanzania, noted 31%
failure of H. pylori eradication with TRT and identified poor drug
compliance (OR 7.39, 95% Cl 3.25-16.7) and clarithromycin-re-
sistance mutations (OR 23.12, 95% CI 9.38-56.9) as predictors
of treatment failure.” Age more than 45 years (OR 2.35 CI
1.36-4.25),smoking (OR1.37,CI1.01-1.87), and high pre-treat-
mentureabreathtest (UBT) results (OR1.36CI1.08-1.72), were
predictors of treatment failure in another study by Perri et al.”®
With increasing resistance of H. pylorito different combinations
of antibiotics, itis essential to identify host factors posing risk of
treatment failure. It will help individualise H. pylori therapy for
eachpatient, increasing chances of successful outcome.

There was a high dropout of patients from study, which was
expected due to mild nature of symptoms in majority of
patients, resulting in complacency as well as reluctance to
undergo follow-up endoscopy. Endoscopic biopsy was used for
confirmation of H. pylori eradication instead of urea breath test
or fecal antigen test, which are standard of care as these are
expensive tests as compared to free endoscopic service for
poor patients of atertiary care centre. Resistance testing before
treatmentinthis study patients could have identified antibiotics
responsible fortreatmentfailure, thus enabling furtherin-depth
analysis; however, it is not available in majority of laboratories,
and is expensive as well so is not done in clinical practice.
Despite these limitations, this study with a larger patient cohort
willserveasamilestoneinformulatingH. pyloritreatmentproto-
colsforthe patients.
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CONCLUSION

Concomitant therapy (CT) achieves better H. pylori eradication
thantriple therapy (TRT), when given for two weeks. Patients with
older age, longer duration of illness and previous proton pump
inhibitoruse areathigherriskof H. pyloritreatmentfailure.
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