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BACKGROUND

Helicobacter pylori (H. pylori) is associated with the pathogenicity of gastro-duodenal ulcers and gastric cancers. 
Combination of several antimicrobial therapies and regimens have been advised for H. pylori treatment. But, resistance to 
YDULRXV�DQWLELRWLFV�UHJLPHQV�DUH�EHLQJ�GRFXPHQWHG�ZRUOGZLGH��7KH�SUHVHQW�VWXG\�ZDV�XQGHUWDNHQ�WR�VWXG\�WKH�HIͤFDF\�RI�
commonly used 3 different regimens for eradication of H.pylori infection in Nepalese patients.

0(7+2'6

A cross-sectional, hospital based study comprising of 405 subjects, was conducted. Each study patient underwent upper 
gastro-intestinal endoscopy followed by rapid urease test or histopathology from the biopsy sample for H. pylori detection. 
Patients were randomly subjected to 3 different H. pylori eradication regimen.  After 4 weeks of therapy, patients were re-
HYDOXDWHG�IRU�SHUVLVWHQFH�RI�+��S\ORUL�LQIHFWLRQ�HLWKHU�E\�UHSHDW�8*,�HQGRVFRS\�IROORZHG�E\�587�RU�&����8UHD�%UHDGWK�7HVW��
Data analysis was done by SPSS 20.

RESULTS

Mean age of the patients was 34.4±8.72 years (M: F=1.5:1) with male predominance. H. pylori eradication rate was only 65.9% 
in patients using standard triple regimen using Amoxicillin, Clarithromycin and PPI (Group A). Eradication rate was greater 
(77.8%) with Levofloxacin based regimen (Group B) and 83.3%. with sequential regimen containing Amoxicillin followed by 
Clarithromycin and Tinidazole with PPI (Group C). Conclusion: The study demonstrates that the current standard Amoxicillin 
and Claritrhromycin based triple regimen has lowest eradication rate followed by levofloxacin based regimen. The sequential 
UHJLPHQ�ZDV�WKH�PRVW�HIͤFDFLRXV�DPRQJ�WKH���GLIIHUHQW�UHJLPHQV�IRU�+��S\ORUL�HUDGLFDWLRQ�
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Helicobacter pylori (H. pylori) is a very common human 
infection. Approximately, 50% of world population harbor 
H. pylori, though only 10-20% are symptomatic.1 H. pylori 
infection has an important role to play in pathogenicity 
of gastric and duodenal ulcers. A strong evidence exist 
between risk of gastric cancer, gastric mucosa associated 
lymphoid tissue lymphomas and H. pylori infection.2 H. 
pylori infections that involves the antrum predominantly 
predispose to duodenal ulceration whereas intense 
inflammation in the oxyntic mucosa will result in gastric 
atrophy with a decreased acid output and a predisposition 
to gastric ulceration and cancer.3

Upper gastrointestinal (UGI) endoscopy is the modality 
of choice for evaluation of UGI tract disorders including 
dyspepsia. Various non-invasive and invasive tests aided 
by UGI endoscopy are available for detection of H. pylori. 

Several combination therapies have been an effective 
standard of treatment.4 The standard treatment for H. pylori 
infection worldwide and also practiced in Nepal are two 
antibiotics like Clarithromycin, Amoxicillin or Metronidazole 
in conjunction with proton pump inhibitors (PPI). 
5HVLVWDQFH�WR�DOO�WKHVH�DQWLELRWLFV�DQG�YDULRXV�UHJLPHQV�DUH�
being documented worldwide.5,6 Similar data and studies 
UHJDUGLQJ�HIͤFDFLHV�RI�GLIIHUHQW�UHJLPHQV�IRU�HUDGLFDWLRQ�RI�
H. pylori infection and their resistance patterns in patients 
with dyspepsia from this part of the country are scanty. 
7KH� SUHVHQW� VWXG\� ZDV� XQGHUWDNHQ� WR� VWXG\� WKH� HIͤFDF\�
of commonly used 3 different regimens for eradication 
of H.pylori infection in Nepalese patients with dyspepsia 
attending a tertiary care Teaching Hospital of Gandaki 
region.
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This observational, cross-sectional, prospective hospital 
based study was carried out in the department of Medical 
Gastroenterology under department of Medicine at Manipal 
College of Medical Sciences and Teaching Hospital, Nepal 
from January 2019 to November 2020. The sample size 
was collected using the formula:

Sample size: Z2 x [p x (1-p)] /e2

Z: 1.96 (critical value of the normal distribution for 95% 
FRQͤGHQFH�LQWHUYDO�

`p: sample proportion (prevalence of the disease or 0.5 if no 
prevalence is known)

e: standard error (0.05) or when prevalence is given, 20% of 
prevalence

The minimum sample size required and calculated as 
per the equation with no known prevalence of H pylori in 
G\VSHSVLD�� ���� &,� �= ������ H ������ DQG� DVVXPHG� S �����
q=0.5) was 384.

All consecutive patients aged more than 18 years, either 
attending OPD or admitted in ward who underwent Upper 
Gastrointestinal (UGI) endoscopy for dyspepsia and various 
upper GI symptoms from January 2019 till November 2020 
were enrolled for the study. Patients with use of recent 
H. pylori eradication therapy or use of any antibiotics or 
proton pump inhibitors in last 2 weeks and those with upper 
GI malignancy and those with incomplete records were 
excluded from the study.

A detailed clinical history, relevant physical and abdominal 
examinations was carried out. Each patient underwent 
endoscopic investigation by standard flexible gastro 
duodenal endoscope (PENTAX EPK 700, PENTAX JAPAN 
,QF���DQG�GLDJQRVWLF�ͤ QGLQJV�ZHUH�GRFXPHQWHG��(QGRVFRSLF�
biopsies were taken from the antrum close to the pylorus 
and corpus both. Each specimen underwent rapid urease 
test of biopsy specimen. After biopsy, the tissue was 
LQVHUWHG� LQ� D� FRPPHUFLDOO\� DYDLODEOH� 5DSLG� 8UHDVH� 7HVW�
�587��NLW��*$6752�&85(�V\VWHP��.2/.27$��:(67�%(1*$/�
). The test was performed at the time of gastroscopy. A drop 
of distilled water was placed into the medium containing 
urea and an indicator, phenol red within the kit. The urease 
produced by H. pylori hydrolyzes urea to ammonia, and 
changes the color of the kit from yellow (negative) to red 
or pink (positive). Most turn positive within 120 to 180 
minutes but it is best to be read up to 24 hours. Selective 
ELRSVLHV�ZLWK�HQGRVFRSLF�ͤQGLQJV�OLNH�PXFRVDO�GLVHDVH�DQG�
ulcers underwent Hematoxylin and Eosin (H&E) staining 
for detection of H pylori with histopathology assessment 
in the department of Pathology by consultant pathologist. 
H. pylori infection was diagnosed if one or both test results 

were positive

All the consecutive subjects were randomly allocated to 
WKUHH�GLIIHUHQW�*URXSV�7UHDWPHQW�5HJLPHQV�

Standard triple therapy (Group A)

Amoxicillin 1 g (twice daily) + Clarithromycin 500 mg (twice 
daily) + PPI : Pantoprazole 40 mg (twice daily). Total duration 
of treatment (14 Days).

Levofloxacin based (Group B)

Amoxicillin (1 g twice daily) +  Levofloxacin (500 mg once 
dail ) + Pantoprazole (40 mg twice daily) for 10 days

Sequential therapy (Group C)

(DAY 1-5): Amoxicillin (1 g twice daily) + Pantoprazole (40 
mg twice daily)

(DAY 6-10): Clarithromycin 500 mg (twice daily) + Tinidazole 
500 mg ( twice daily) + Pantoprazole 40 mg (twice daily)

(IͤFDF\� RI� GLIIHUHQW� +� S\ORUL� HUDGLFDWLRQ� UHJLPHQV� ZHUH�
assessed with C 14-Urea Breadth Test (Shenzhen 
=KRQJKHb+HDGZD\b%LR�6FL�	�7HFK�&���/WG�&KLQD��DW� OHDVW�
4 weeks after the end of the antimicrobial therapy. Patients 
ZHUH�DVNHG�WR�VZDOORZ�D�{͇&�ODEHOOHG�8UHD�FDSVXOH��WUDFHU��
with about 200 ml of water. Urease produced in excessive 
quantity by H. Pylori hydrolyze the Urea and produces 
{͇&�ODEHOOHG� &2t�� ([KDOHG� {͇&2t� ZDV� FROOHFWHG�� DQDO\]HG�
and detected by the detecting device showing positive or 
negative results. Compliant patients with erosive mucosal 
diseases or ulcers were otherwise subjected to repeat UGI 
HQGRVFRS\�IROORZHG�E\�587�IRU�+��S\ORUL�GHWHFWLRQ�DIWHU���
weeks of antimicrobial therapy.

7KLV�VWXG\�ZDV�DSSURYHG�E\�WKH�,QVWLWXWLRQDO�5HYLHZ�%RDUG�
RI� 0DQLSDO� &ROOHJH� RI� 0HGLFDO� VFLHQFHV� �,5%� QXPEHU��
0(0*�,5&�����*$��� 3DWLHQWV� RU� WKHLU� UHODWLYH
V� LQIRUPHG�
consent were taken for participation in the study. Data were 
collected in a pre-structured proforma. All categorical data 
were expressed in absolute number and percentage. All 
numerical continuous data were expressed in mean ±SD. 
The data analysis was done using Statistical Packages for 
WKH� 6RFLDO� 6FLHQFHV� ���� �,%0� &RUS�� 5HOHDVHG� ������ ,%0�
SPSS Statistics for Windows, Version 20.0. Armonk, NY: IBM 
Corp.).

RESULTS

One Thousand one Hundred and forty patients underwent 
8*,�HQGRVFRS\� IROORZHG�E\�+��S\ORUL� GHWHFWLRQ�E\�587�RU�
histopathology or both during the study period. H. pylori 
was detected in 624 patients showing a prevalence of 54.7% 
among patients undergoing UGI endoscopies for dyspepsia. 
5DSLG�XUHDVH�WHVW�ZDV�SRVLWLYH�IRU�+��S\ORUL�LQ�����SDWLHQWV��
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Histopathology detected H. pylori by H&E staining in only 42 
(28.4%) patients among 148 biopsies. But among these 624 
patients with evidence of H. pylori, 163 lost to follow ups 
and 56 could not tolerate the regimens. Only 405 subjects 
underwent repeat testing for H. pylori after complete use 
RI�+��S\ORUL� WUHDWPHQW� UHJLPHQV��7KH� WRWDO�QXPEHU�RI�ͤQDO�
study subjects was hence only 405.

There were 244 males and 161 females (M: F=1.5:1). Mean 
age of the patients was 34.4±8.72 years (range of 18 to 88 
years). Esophagogastroduodenoscopy (EGD) was normal in 
���VWXG\�VXEMHFWV��5HVW�VXEMHFWV�KDG�ͤQGLQJV�DV�GHSLFWHG�
in Table 1.

7DEOH����8*,�HQGRVFRSLF�ͤQGLQJV�DPRQJ�VWXG\�VXEMHFWV

8*,�HQGRVFRS\�ͤQGLQJV 1XPEHU��Q� 3HUFHQWDJH����
Gastric ulcers 45 11.1
Duodenal ulcers 63 15.5
Erosive mucosal disease 191 47.2
Others 21 5.2
Normal Findings 85 21
Total 405 100

Among these 405 patients, maximum of 255 received 
the standard triple regimen containing amoxicillin, 
clarithromycin and PPI (Group A). Group B included 90 
VXEMHFWV�DQG�UHFHLYHG�/HYRIOR[DFLQ�EDVHG�UHJLPHQ��5HVW����
patients received sequential therapy containing Amoxicillin 
followed by Clarithromycin and Tinidazole with PPI (Group 
C). After completion of H. pylori therapy, they were subjected 
to repeat H. pylori testing as in Table 2. Only 189 patients 
XQGHUZHQW�UHSHDW�8*,�HQGRVFRS\�IROORZHG�E\�587��7KH�UHVW�
216 subjects were tested with UBT.

Table 2: H. pylori detection before and after treatment 
among different study sub groups

H. pylori detection before treatment
Group A Group B Group C

255 90 60

Urea Breath test after treatment
Positive 48 11 5
Negative 87 37 28

Rapid Urease Test after treatment
Positive 39 9 5
Negative 81 33 22

Eradication success  ����������� ���������� ����������

H. pylori eradication rate was only 65.9% in patients using 
standard triple regimen using Amoxicillin, Clarithromycin 
and PPI (Group A). Eradication rate was greater (77.8%) with 
Levofloxacin based regimen (Group B). Sequential therapy 
containing Amoxicillin followed by Clarithromycin and 
Tinidazole with PPI (Group C) had the maximum eradication 
rate of 83.3%.

',6&866,216

)RXU�KXQGUHG�DQG�ͤYH�SDWLHQWV�ZHUH�HQUROOHG� LQ�WKLV�VWXG\�
with 244 male and 161 female (M: F=1.5:1). Studies by 
Muzaffar et al,7 Uygun et al8 and Chang et al9 have also 
highlighted male predominance in their studies. Mean age 
of the patients was 34.4±8.72 years in the current study. It 
was higher (44.3 ± 15 years) in the study by Muzaffar et al.7

The treatment purpose of H. Pylori infection in any clinical 
situation is eradication of bacterium from the stomach. 
The main reasons for H. pylori eradication failure are 
poor compliance, antibiotic resistance and may also be 
contributed due to diarrhoea secondary to antibiotics 
therapy.10 

H. pylori eradication rate was only 65.9% in patients using 
standard triple regimen using Amoxicillin, Clarithromycin 
and PPI in the current study. Eradication rate was greater 
(77.8%) with Levofloxacin based regimen. Sequential 
therapy containing Amoxicillin followed by Clarithromycin 
and Tinidazole with PPI had the maximum eradication 
rate of 83.3% in the current study. The eradication rate of 
H. pylori was 63% and 64.3% in the standard triple therapy 
group, and 80.1% and 81.9% in the sequential therapy group 
by Uygun et al.8 and Chang et al9� UHVSHFWLYHO\�� ͤQGLQJV�
almost similar to our study.  The eradication rates were 
lower, 58.7% in the conventional triple therapy group and 
75.9% in the sequential therapy group by Chung et al.11 
Higher eradication rate up to 93.4% by sequential therapy 
was observed by Jafri et al.12 All these studies including 
studies by Choi et al13, Sanchez-Delgado et al14, and Vaira 
et al15 have reported higher eradication rate with sequential 
therapy than standard triple therapy. In contrary to all these 
studies, Mehmet et al16 reported that sequential eradication 
regimen was not superior to standard triple regimen as a 
ͤUVW�OLQH�WKHUDS\�IRU�+��S\ORUL�HUDGLFDWLRQ�

Eradication rate was 77.8% with Levofloxacin based 
regimen in the current study. It was 81% according to 
Muzaffar et al.7�,W�ZDV�HYHQ�KLJKHU������DQG�������DFFRUGLQJ�
WR� VWXGLHV�E\�5DNLFL� HW� DO17 and Dib et al��brespectively. All 
these studies have highlighted better H. pylori eradication 
with levofloxacin based regimens when compared with 
the conventional triple regimen comprising of Amoxicillin, 
Clarithromycin and PPI.
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Muzaffar et al7 achieved least eradication (68%) by standard 
triple regimen, 81% by Levofloxacin based regimen and 
maximum eradication (86%) by sequential regimen 
UHVSHFWLYHO\�� 7KHVH� ͤQGLQJV�ZHUH� LQ� FRQVLVWHQF\�ZLWK� WKH�
present study.

&21&/86,216

The study demonstrates that the current standard 
Amoxicillin and Clarithromycin based triple regimen has low 
eradication rate. The Levofloxacin based regimen was more 
effective than conventional therapy. The sequential regimen 
comprising of Amoxicillin followed by Clarithromycin and 
Tinidazole with PPI had even more H. pylori eradication 
UDWH� DQG�ZDV� WKH�PRVW� HIͤFDFLRXV� DPRQJ� WKH� �� GLIIHUHQW�
regimens.

/,0,7$7,216�2)�7+(�678'<

This was the study of population of Gandaki region and may 
not be representative of the entire national populations. 
Individual resistance to the antibiotics Amoxicillin, 
Clarithromycin, Levofloxacin and Tinidazole has not been 
studied. Side effects and patients compliance to each 
regimen was also not studied.
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