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Original Article

ABSTRACT
BACKGROUND:
The increasing prevalence of antibiotic-resistant strains of Helicobacter pylori (H. 
pylori) led to reduced success with traditional H. pylori treatments. This warrants 
further evaluation of other treatment options. One such treatment regimen of interest 
is nitazoxanide containing regimen. In this study, we evaluated the efficacy of the 
addition of nitazoxanide to clarithromycin-based triple therapy in patients with H. 
pylori infection.

METHODS: 
In this single-center prospective observational trial, patients with H. pylori infection 
were treated with a regimen comprising of nitazoxanide 1000 mg, amoxicillin 2000 
mg, clarithromycin 1000 mg, and esomeprazole 80 mg per day (NACE regimen) for14 
days. Eradication of H. pylori infection was assessed 4 weeks after completion of 
therapy by using stool antigen assay. Treatment compliance and adverse effects were 
also evaluated.

RESULTS: 
Out of 111 patients who entered into the study for final analysis, H. pylori eradication 
was achieved in 93.7% (104 out of 111) patients in per-protocol analysis and 90.4% 
(104 out of 115) patients in intention to treat analysis. The treatment regimen was well 
tolerated.

CONCLUSION: 
The addition of nitazoxanide to standard clarithromycin-based triple therapy effectively 
eradicates H. pylori infection. This regimen is safe and well tolerated.
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INTRODUCTION
Helicobacter pylori (H. pylori) is a common bacterial infectious agent 
associated with peptic ulcers, gastritis, gastric carcinoma, and mucosa-
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associated lymphoid tissue lymphoma.1 The prevalence of 
H. pylori infection in India is about 58-68%.2-4 H. pylori 
eradication is recommended in peptic ulcers disease, early 
gastric cancer, gastric mucosa-associated lymphoid tissue 
lymphomas, and uninvestigated dyspepsia.1 Evidence has 
shown that H. pylori eradication can reduce the risks of 
the above conditions.1 

For the eradication of H. pylori infection, recent 
guidelines recommended a treatment regimen, mainly 
comprised of two or three antibiotics along with proton 
pump inhibitors (PPIs) given for 10-14 days. Drug 
allergy, recent use of antibiotics, and H. pylori resistance 
pattern are the main determining factors for choosing a 
specific treatment regimen.1 Recent data showed more 
than 15% resistance rate to clarithromycin, metronidazole, 
and levofloxacin found in many parts of the world, and 
thus the prevalence rate of antibiotic-resistant H. pylori 
infection is increasing.5 Several Indian studies also 
addressed the issue of drug resistance against H. pylori 
infection. In one study, the prevalence of drug-resistant 
H. pylori infection was seen in 70.6% of cases, including 
resistance to metronidazole (48.5%), amoxicillin (17.6%), 
tetracycline (16.2%), and clarithromycin (11.8%). Dual 
and multiple drug resistance were seen in 26.5% and 8.8% 
cases, respectively.6 Another Indian study showed that 
metronidazole, clarithromycin, amoxicillin, tetracycline, 
and levofloxacin resistance were seen in 83.8%, 58.8%, 
72%, 53.8%, and 13.8% cases, respectively.7

Reduced efficacy of clarithromycin or metronidazole-
based triple therapy against H. pylori infection has 
been explained by the rising prevalence of antibiotic-
resistant strain of H. pylori, with some studies, including 
our own, which reported eradication in less than 50% 
of patients.4,8 Even efficacy of concomitant therapy 
(PPI + clarithromycin + amoxicillin + metronidazole) was 
also shown to be suboptimal in our previous study (per-
protocol (PP) eradication rate - 77%, intention to treat 
(ITT) eradication rate - 70%).4 In regions with more than 
20% clarithromycin resistance, the efficacy of concomitant 
or sequential therapy has been reduced to less than 80%.5 
The important role of levofloxacin resistance to determine 
treatment failure has been shown in a recent meta-analysis, 
which demonstrated a significantly higher H. pylori 
eradication rate for levofloxacin susceptible strain than for 
resistant strain (81.1% vs. 36.3%, risk ratio -2.38, 95% CI: 

1.6-3.0).9 Most of the recent guidelines recommended that 
the selection of treatment regimens should be based on 
regional resistance patterns.1,10 Even if useful, sensitivity 
tests have been challenging to be carried out as they are 
time-consuming, expensive, require endoscopy, and can 
only be performed in well-equipped laboratories. In view 
of the high resistance pattern, there is a need to evaluate 
other treatment options. One treatment regimen of interest 
is nitazoxanide containing regimen. 

Nitazoxanide that has microbiological characteristics 
similar to metronidazole has been indicated in infection 
caused by cryptosporidium parvum and giardia lamblia.11 
An in-vitro study suggested that nitazoxanide was a potent 
agent against H. pylori, including metronidazole-resistant 
H. pylori strain.12 Another study has shown 90% cure rate 
against H. pylori infection by using a treatment regimen 
comprising of levofloxacin, nitazoxanide, doxycycline, 
and esomeprazole.13 The aim of our study was to evaluate 
the efficacy of the addition of nitazoxanide to standard 
clarithromycin-based triple therapy in patients with H. 
pylori infection. 

MATERIALS AND METHODS
This prospective single-center, open-label study for the 
treatment of H. pylori-positive patients was conducted in 
Indira Gandhi Institute of Medical Sciences, which is a 
tertiary level institute in the eastern part of India, from 
August 2018 to December 2019. The study was approved 
by the institutional ethics committee. Consecutive 
patients with dyspeptic symptoms undergoing upper 
gastrointestinal endoscopy (UGIE) were recruited for 
study participation. Patients, who underwent UGIE 
for other indications and were found to have mucosal 
hyperemia, erosions, or ulcers in the stomach or duodenal 
bulb incidentally, were also evaluated for H. pylori 
infection. 

Patients with the following criteria were excluded from 
the study: 
I. Prior H. pylori therapy 
II. Allergy to drugs used in the treatment of H. pylori 

infection 
III. Patients on PPIs, antibiotics, or anticoagulant treat-

ment within 1 month of enrollment
IV. Concomitant significant co-morbidities
V. Presence of gastrointestinal malignancy
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VI. Pregnancy or lactation
VII. Age < 18 years or > 80 years
VIII. Refused to give consent

We evaluated the detailed clinical and endoscopic 
features of patients. Gastric or duodenal ulcer was said to 
be present if a breach in mucosal continuity of size 5 mm 
or more with apparent depth was seen during endoscopic 
examination. Gastritis or duodenitis was said to be present 
if localized or diffuse mucosal hyperemia or erosions 
were seen endoscopically in the stomach or duodenum, 
respectively. Rapid urease test (RUT) or gastric biopsy 
with the histological examination was used to diagnose 
H. pylori infection. We used RUT as a screening test as 
it is a rapid, cheap, and simple test with high sensitivity 
(88–95%), specificity (95–100%), positive predictive 
value (98.75%), negative predictive value (87.5%), and 
diagnostic accuracy (95%).14,15 We did not use a urea breath 
test to diagnose H. pylori infection as the facility of this 
test is not available in our institute. In RUT examination, 
we took one biopsy from the corpus and another from 
the antrum. Biopsied material was introduced into 
yellow media of RUT dry test kit along with one drop of 
distilled water. A positive test was indicated by a change 
in the color of media from yellow to red. Patients were 
considered as negative for H. pylori infection if the color of 
media remained yellow even after 24 hours of introducing 
biopsied material into media. We did a histological 
examination to diagnose H. pylori infection if a suspicious 
lesion was found during endoscopy or when RUT kit was 
not available. We took a biopsy from mid-body and mid-
antrum along the greater and lesser curvature and from 
incisura in order to diagnose H. pylori infection. We took 
a biopsy from different parts of the stomach in order to 
enhance the detection of H. pylori infection, as shown by 
Lan and colleagues.16 Hematoxylin and eosin or Giemsa 
stains were used for histological examination. 

Patients with H. pylori infections were treated with a 
regimen comprising of nitazoxanide 1000 mg (Nizonide® 
Lupin limited, Mumbai, India), amoxicillin 2000 mg 
(Mox®; Sun Pharmaceuticals Industries Limited, 
Mumbai, India), clarithromycin 1000 mg (Clarithro®; 
Alembic Pharmaceuticals Limited, Vadodara, India), and 
esomeprazole 80 mg (Nexpro®; Torrent Pharmaceuticals 
Limited, Ahmedabad, India) per day given orally in two 
divided doses (NACE therapy). The duration of treatment 

was 14 days. Telephone numbers were requested from 
all patients who participated in this study. Treatment 
compliance and adverse effects were evaluated during the 
treatment period. Patients were said to be compliant if the 
pill intake was more than 80% of total pills. Compliance 
was assessed by asking the patients and recovery of empty 
medication wrapper. 

Patients were called by telephone 4 weeks after 
completion of therapy to confirm H. pylori eradication. 
Eradication of H. pylori infection was assessed by 
detection of H. pylori antigen in stool sample by 
immunochromatography method. PPI was stopped 
2 weeks prior to stool antigen assay. We used The SD 
bioline H. pylori antigen test for the qualitative detection 
of H. pylori antigen in the human fecal specimen. The 
test kit uses mouse monoclonal anti- Helicobacter pylori 
antibody. The test kit result window has two precoated 
lines called the test and control lines. Neither of these lines 
is visible before applying a fecal sample. The control line 
is used for procedural control and should always appear 
if the test procedure is performed correctly. In stool 
antigen assay, after taking a portion of stool (about 50 mg) 
with a sterile swab, it was inserted into a specimen tube 
containing assay diluents to dissolve the sample. Three 
drops of the sample were inserted into the sample well 
of the test device. Test results were interpreted within 15 
min. No interpretation was performed after 15 min. The 
test was said to be positive if both the control and test 
band appeared within the result window. The presence of 
only one band in the result window was considered as a 
negative result. 

Primary Outcome
The primary outcome was the eradication of H. pylori 
infection 4 weeks after the completion of therapy. 
Eradication of H. pylori was said to be achieved if stool 
antigen assay was found negative for H. pylori infection.

Secondary Outcome
Treatment compliance and adverse effects were the 
secondary outcomes.

Statistical analysis
Descriptive analyses were presented as mean ± standard 
deviation (SD) for quantitative variables and absolute 
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numbers or percentages for qualitative variables. 
Eradication rates and 95% confidence interval (CI) 
were determined. Analysis of H. pylori eradication was 
performed on ITT and on PP basis. ITT analysis included 
all patients who received at least one drug dose, and PP 
analysis included patients with complete adhesion to the 
trial protocol. SPSS software version 20 was used for all 
statistical analyses.

RESULTS
As shown in the flow chart (Figure 1), 115 consecutive 
patients positive for H. pylori infection were included. 
Diagnosis of H. pylori infection was made by either 
RUT (n = 100) or by histopathology (n = 15). Dyspeptic 
symptoms (n = 94), epigastric pain (n = 10), hematemesis 
or melena (n = 8), anemia (n = 2), and recurrent vomiting 
(n = 1) were the indications for UGIE. History of smoking, 
diabetes, and significant alcohol intake were seen in 
six, five, and three patients, respectively. Two patients 
discontinued treatment. Causes of discontinuation were 
dizziness and significant abdominal pain developed in 
one patient each. Two patients were lost to follow-up after 
completing therapy. Therefore 111 patients entered into 
study for final analysis.

The mean age of the patients was 41.80 ± 14.47 years, 
and 60.4% were male. Dyspepsia, epigastric pain and 
upper gastrointestinal bleeding were the main presenting 
features seen in 82%, 8.1% and 6.3% of cases, respectively. 
In baseline endoscopy, isolated gastric lesions were seen 
in 78.4% of the patients. 13.5% of the patients showed 
isolated duodenal lesions. Combined gastric and duodenal 
lesions were seen in 4.5% of the cases. Ulcerated lesions 
were seen in 17.1% of the cases. Table 1 shows the baseline 
endoscopic parameters of the patients. Endoscopic 
findings of the patients who underwent histopathological 
examination were as follows: antral ulcer; n = 6, antral 
gastritis; n = 4, pangastritis; n = 4, antral nodularity; n = 1. 
Histopathologic evaluation showed chronic inflammatory 
cell infiltrate in all patients.

H. pylori eradication rate
Table 2 shows the eradication rate of H. pylori infection 
by using NACE regimen. In PP analysis, 104 (93.7%; 
95% CI: 89-98%) patients achieved H. pylori eradication. 
We have also done ITT analysis, which included patients 

who were lost to follow-up or who discontinued treatment 
due to the development of adverse effects and considered 
them as treatment failure. In ITT analysis, 90.4%; 95% 
CI: 85-96% (104 out of 115) of the patients achieved 
H. pylori eradication. All patients with duodenal ulcers 
or duodenitis as well as combined duodenal and gastric 
endoscopic lesions, achieved H. pylori eradication. 
Patients with isolated gastric lesions showed H. pylori 
eradication in 91.8% of the cases.

Compliance and Adverse effects
The treatment regimen was generally well tolerated. Two 
patients discontinued treatment.

Causes of discontinuation were dizziness and significant 
abdominal pain, developed in one patient each. Fifteen 
patients who developed mild adverse effects responded 
to conservative treatment. Five patients developed 
constipation requiring laxatives and six patients 
developed a mild abdominal cramp. Two patients each 
developed mild diarrhea and nausea and were responded 
to conservative treatment.

DISCUSSION
American College of Gastroenterology, Toronto 
Consensus, and Maastricht V/Florence Consensus 
have recommended bismuth quadruple therapy and 
concomitant therapy as the first-line treatment regimen 
against H. pylori infection.1,10,17 The use of bismuth 
quadruple therapy has been limited by less availability of 
bismuth salt and its relatively complex dosing schedule. 
Concomitant therapy has shown suboptimal response 
against H. pylori infection, possibly due to a high level of 
drug resistance.4 Eradication in more than 90% of treated 
patients has been suggested as the goal of therapy for H. 
pylori infection.18 In view of high levels of metronidazole 
resistance, nitazoxanide could be an acceptable alternative 
for patients with H. pylori infection.

Nitazoxanide and its major circulating metabolites 
tizoxanide interfere with pyruvate ferredoxin 
oxidoreductase enzyme-dependent electron transfer 
reaction resulting in cell swelling, membrane damage, 
and vacuole injury of bacteria and trophozoites.19 A study 
has shown improved effectiveness of nitazoxanide among 
metronidazole resistant H. pylori strain in patients with 
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gastritis.20 Currently, there are no major data available 
regarding nitazoxanide resistance against H. pylori. 
Therefore, it seems more logical to replace metronidazole 
with nitazoxanide in a concomitant treatment regimen 
(PPI + amoxicillin + clarithromycin + metronidazole), 
which is currently recommended as the first-line treatment 
regimen. Nitazoxanide was tried as dual therapy along 
with omeprazole or sucralfate with a more than 80% 
eradication rate.12,21 Such results would be an excellent 
base for further studies using nitazoxanide in combination 

with PPI and other antibiotics.
In our study, we added nitazoxanide to clarithromycin-

based triple therapy. Our study showed that the NACE 
regimen is a highly effective treatment to eradicate 
H. Pylori infection with an eradication rate of more 
than 90% (PP – 93.7%, ITT – 90.4%). Sehata and 
colleagues in a randomized controlled trial comparing 
nitazoxanide, clarithromycin, and omeprazole for 14 
days with metronidazole, clarithromycin, and omeprazole 
for the same period found a significantly higher H. 

Fig.1: Flow Chart of NACE Therapy in H. Pylori Infection 
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and Recurrent vomiting (n=1). 

Fig. 1: Flow Chart of NACE Therapy in H. Pylori Infection.
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pylori eradication rate in nitazoxanide based therapy 
than metronidazole-based therapy (94.6% vs. 60.6%, 
P < 0.001).22 Abd-Elsalam and others assessed the effect 
of the treatment regimen comprising of nitazoxanide 
(500mg twice daily), levofloxacin (500mg once daily), 
omeprazole (40 mg twice daily), and doxycycline (100mg 
twice daily) for 14 days on H. pylori eradication. It 
demonstrated 83% eradication rate of H. pylori infection 
in patients who did not respond to triple therapy.23 A 
recently published review article demonstrated the 
eradication rate of more than 80% by nitazoxanide-
containing regimen in 8 out of 10 studies. It has been 
shown to be effective in both the treatment-naive H. 
pylori infection and unresponsive to previous therapy.24 
Most of the treatment regimens comprised nitazoxanide, 
PPI, fluoroquinolones, and doxycycline. However, as 
shown by a recent study, doxycycline is not considered 
to be as effective as tetracycline in the treatment of H. 
pylori infection.25 Therefore, the findings of our study 

Table 1: Endoscopic Parameters of Patients (n = 111)
Endoscopic Features Number (%)
Isolated Gastric Lesion 87(78.4%)
Antral Ulcer 9 (8.1%)
Antral Gastritis 48 (43.2%)
Fundal Gastritis 1 (0.9%)
Pangastritis 19 (17.1%)
Multifocal Gastritis 9 (8.1%)
Antral Nodularity 1 (0.9%)
Gastric Polyp 1 (0.9%)
Deformed Pylorus 2 (1.8%)
Isolated Duodenal Lesion 15(13.5%)
Duodenal Ulcer 10 (9.0%)
Duodenitis 5 (4.5%)
Combined Duodenal and Gastric Lesion 5(4.5%)
Normal UGI Endoscopy 4 (3.6%)
Esophagitis 2 (1.8%)
Gastroesophageal Varices/Portal 
Hypertensive Gastropathy 5 (4.5%)

Table 2: Eradication Rate of Treatment Naive H. Pylori Infection using NACE Regimen
Variables Eradication Achieved/Analyzed (Number) Eradication Rate (95% confidence interval)
Per Protocol Therapy 104/111 93.7% (89 - 98%)
Intention to Treat Analysis 104/115 90.4% (85 - 96%)

Table 3: Different Trials Evaluating Efficacy and Adverse Effects of Nitazoxanide Containing Regimen in Treatment of 
Helicobacter Pylori Infection

Studies Regimen (Dose per day) Eradication Rate Adverse effect (%)

Shehata et al. 20

(n = 112)

Nitazoxanide (1000mg), Clarithromycin 
(1000mg), Omeprazole (80 mg) daily
Treatment Duration: 14 days

94.6 (Both ITT 
& PP)

Constipation (8); Abdominal pain 
(5.4); Nausea (5.4); dizziness (1.8)

Abd-Elsalam 
et al. 21 (n = 100)

Nitazoxanide (1000 mg). Levofloxacin (500 mg), 
Omeprazole (80 mg), Doxycycline(200mg)
Treatment Duration: 14 days

83(ITT)
88.3(PP)

Constipation (12); Nausea (9); 
Abdominal pain (6); Headache (2); 
Dizziness (1)

Basu et al.13

(n = 152)

Nitazoxanide (1000 mg), Levofloxacin (250 mg), 
Omeprazole (40 mg), Doxycycline (100 mg)
Treatment Duration: 7 days

90 (ITT)
93.1 (PP)

Nausea (10); Headache (8.9); 
Abdominal pain (8.3); Bloating;(6.7); 
Diarrhoea (5.6); Constipation (5.6); 
Belching (5); Dizziness (3.3); 
Palpitations (2.2); Skin rash (1.1)

Ramos-Soriano
et al.26(n = 111)
Paediatric study

Nitazoxanide - 3 days, 3rd generation 
cephalosporin - 7–10 days, Azithromycin - 7–10 
days, PPI - 30 days

89.2% Nausea, vomiting or Abdominal 
cramps (10.8)

Sharma et 
al.27(n = 137)

Nitazoxanide (1000 mg)-5 days, Rabeprazole (20 
mg)- 10 days, Doxycycline (100 mg)- 10 days, 
Levofloxacin (500 mg)- 10days

82.4(ITT)
84.8(PP) Mild side effects (11.7)

Our Study 
(n = 115)

Nitazoxanide (1000mg), Clarithromycin 
(1000mg), Amoxycillin (2000mg), Esomeprazole 
(80 mg) daily
Treatment Duration: 14 days

90.4 (ITT)
93.7 (PP)

Constipation (4.5), Mild abdominal 
cramp (5.4), Mild diarrhea (1.8), 
Nausea (1.8) Severe pain abdomen 
(0.9), Dizziness (0.9)
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are consistent with other studies in terms of H. Pylori 
eradication rate, as shown in table 3.

NACE regimen was generally well tolerated. Profiles 
of adverse events seen in our study were comparable with 
those seen in previous studies, as mentioned in table 3.

Our study also has some limitations. A major limitation 
of this study was that it had no control arm. We have 
taken historical controls for comparison. In our recently 
published study, we compared the efficacy of concomitant 
therapy with standard clarithromycin-based triple 
therapy.4 In triple therapy, ITT eradication rate was shown 
to be about 50%, which is much lower than that of NACE 
regimen shown in this study. This was a single-center 
study, which may not reflect the general population. 
This is another limitation. Therefore, multicenter studies 
using larger numbers of patients are required to confirm 
the results. Another limitation of this study is that the H. 
pylori culture was not done.
 
CONCLUSION
The addition of nitazoxanide to standard clarithromycin-
based triple therapy effectively eradicates H. pylori infec-
tion. This regimen is safe and well tolerated.
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