
Helicobacter pylori is spiral shaped Gram negative bacterium, colonizes the stomach and can persist for a 

lifetime if not completely eradicated. Infection caused by this bacterium is the most common in the world and it is 

much widespread in developing countries. Prevalence of Helicobacter pylori antibiotic resistance is increasing. It 

is the main factor displeasing efficacy of current treatment regimens. The epidemiology of Helicobacter pylori 

resistance to antibiotics is poorly documented in developing countries with many reasons. Therefore, this review 

aims to assess the prevalence and drug resistance pattern of Helicobacter pylori. Different literature was searched 

with different electronic databases and reviewed systematically to get tangible findings. This review tries to 

include recent articles across the world by giving more emphasis for Africa performed on prevalence and drug 

resistance patterns of Helicobacter pylori. According to this review there is a need to embark on more studies to 

draw attention to the clinical and epidemiological significance of this pathogens. 

Keywords: Prevalence, drug resistance, helicobacter pylori 

 

Prevalence and Emergence of Drug Resistance in 

Helicobacter pylori: Review 

Tsegahun Asfaw* 

Department of Medical Laboratory Science, Debre Berhan University, DebreBerhan, Ethiopia 
 

ABSTRACT 
 

 

INTRODUCTION 

Helicobacter pylorus is a small, spiral, gram-negative 

bacillus that appears to inhabit the mucous layer 

overlying the gastric epithelial cells in humans 

(Tadesse et al., 2013). Helicobacter pylori infection is 

usually acquired during the early years of life and 

persists for several years (Altyar et al., 2015). Many 

literature indicates the prevalence of Helicobacter 

pylori infection has been reported to increase with 

many risk factors (Cherian et al., 2008). The exact 

routes of infection by Helicobacter pylori are still not 

identified. However a few researcher suggests faecal- 

oral or oral–oral routes and is associated with close 

contact (interfamilial) and poor sanitation (Etukudo et 

al., 2012). According to previous sero-epidemiologic 

studies, about 50% and nearly 90% of adults in the 

developed and developing countries respectively were 

seropositive (Tadege et al., 2005). The public health 

impact of Helicobacter pylori infection merits attention. 

In order to intend preventive strategies, the elucidation 

of the mode of spread of this potentially fatal pathogen 

is crucial (Ndip et al., 2004). Worldwide Helicobacter 

pylori antibiotic resistance towards different antibiotics 

is increasing. The prevalence of resistance also shows 

variation across different geographic areas, and 

associated with the consumption of antibiotics 

(Francesco et al., 2010). 

 

METHODS 

The literatures were searched in different electronic 

data base like Pub Med and Google scholars based on 

the key words like Helicobacter pylori infection, 

prevalence and drug resistance. Studies published on 

different reputable journals and emphasizing for 

objective of this study were reviewed systematically. 

Articles written in English language and having full 

length forms were only included. Articles published 

before 1997 were excluded. 

RESULTS AND DISCUSSION 

Prevalence of Helicobacter pylori infection 

Helicobacter pylorus is found in half the population of 

the world. Its prevalence is highly uneven in relation to 

geography, ethnicity, age, and socioeconomic factors 

high in developing countries and lower in the 

developed world. In general, there has been a 
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decreasing trend in the prevalence of Helicobacter 

pylori in many parts of the world in recent years. On the 

other hand, the impact of this bacterium is still well 

known in less developed regions (Hastings et al., 

2014). Helicobacter pylori is an important cause of 

acute and chronic gastritis, peptic ulcers, gastric 

adenocarcinoma, and mucosa-associated lymphoid 

tissue lymphoma (Zhannat et al., 2014). The overall 

prevalence is different across different geographic area 

and population, this may be due to socioeconomic 

differences between populations (Yvonne et al., 2001). 

Helicobacter pylori is acquired during childhood or at 

any age, but the incidence is higher in children. The 

prevalence of Helicobacter pylori in childhood (<10 

years) was reported 80% in developing countries 

(Secka et al., 2014). The infection rate among children 

has reached to 50-60% in Bangladesh, 48% in Ethiopia 

and 50% in Egypt. Helicobacter pylori infection is 

prevalent in Iran, and the estimated prevalence of 

Helicobacter pylori infection is reported 65% (Najafi et 

al., 2014). 

Helicobacter pylori is extensive in Africa. As reviewed in 

(Cherian et al., 2008) Infection rates for adults are 85% 

in Nigeria, 82.8% in Senegal, and 77.5% in Zaire. In 

Nigeria 82% of those infected acquire the bacterium by 

age 10; in South Africa 80% by age 10; and in Zaire 

66% by age 9. And also the epidemiology of African 

refugee children resettled in Australia are 34 % 

Sudanese, 29% Burundian, 12% Liberian, 11% 

Congolese 12% Eritreans, and 4% from other countries 

(Cherian et al., 2008). 

At present there are only few studies addressing the 

likelihood of Helicobacter pylori infection in Ethiopian 

patients (Tdege et al., 2005). But a few studies reveal 

the prevalence of Helicobacter pylori infection in 

different patients, for instance, in dyspeptic patients in 

Northwest Ethiopia is 88.9% in male, 82,8% in female, 

81.8% at age(<20 years),82.3% at age (20-29), 81.0% 
at age (30-39), 84.4% at age (40-49), 100% at age 

(50-79), 85.8% in rural population and 85.2% in urban 

population. From the total subjects blood group O was 

the most common blood group (43.3%) in the patients 

followed by blood groups B (28.4%), A (22.3%) and AB 

(6.0%) (Moges et al., 2006). However, the frequency of 

Helicobacter pylori in dyspeptic (63%) and non- 

dyspeptic patients (49%) using Enzyme Immuno Assay 

and in dyspeptic patients (70%), and non-dyspeptic 

patients (54%) using immunoblot, in the blood group O 

(43%) followed by A (23.5%), B (22.5%) and AB (11%) 

(Tadege et al., 2005). The study in South Ethiopia 

shows, endoscopic findings and Helicobacter pylori 
status of 834 consecutive gastroscopy patients, 22% 

normal, 9% oesophagitis and oesophageal carcinoma, 

31%gastritis, 7% pyloric ulcer, 6% pyloric cancer, 16% 

doudnal ulcer, 13% pyloric stenosis (Henriksen et al., 

1999). The prevalence of Helicobacter pylori infection 

in TB patients in Jimma, Southwest Ethiopia is 26.3% 
at age (18-34), 26.3% at age (35-44), 47.4% at age 

(>45), in general prevalence of H. pylori infection in TB 
positive patients and healthy controls was 19 (35.2%) 

and 11(20.4%) respectively. In this study, Helicobacter 

pylori among TB patients were higher compared with 
the data for healthy controls from the same area. This 
suggests that the two infections are interconnected; 

means that the variability of Helicobacter pylori 
infection in the two groups is significantly different 
(Kebede et al., 2015). 

 

Emergence of drug resistance Helicobacter pylori 

If possible, the infectious disease treatment should 

have be chosen based on culture and susceptibility 

testing using biological material. This is not always 

practicable in Helicobacter pylori infected patients 

because it requires an invasive procedure in certain 

patients. For a higher chance of eradicating the 

infection during the first attempt, an experimental first 

line therapy should be chosen based on the pattern of 

local antimicrobial resistance (Federico et al., 2014). 

Multiple therapeutic regimens have been 

demonstrated to effectively cure patients of 

Helicobacter pylori infection. Metronidazole or 

clarithromycin must be included to obtain eradication 

rates exceeding 90%. The highly effective regimen 

includes metronidazole, omeprazole, and 

clarithromycin and may be administered for 7 to 14 

days, yielding greater than 90% eradication. No single 

agent has been shown to be effective for curing 

infection in the majority of patients, because of the 

increasing problem of antimicrobial resistance, 

regimens with either tetracycline or amoxicillin and 

metronidazole represent cost effective options in 

developing countries (Versalovic et al., 2003). There 

has been a significant decrease in the success rate of 

empirical triple therapy to treat Helicobacter pylori 
infection, mostly due to a rapid increase in the 

prevalence of antibiotic resistant strains. Antibiotic 

resistance is a constantly evolving process and there 

are significant regional variations in Helicobacter pylori 
antibiotic resistance rates. As such, local surveillance 

of antibiotic resistance is warranted to guide clinicians 

in their therapeutic choice. Standard culture based 

antimicrobial susceptibility testing and molecular 

methods provide key opportunities to modify 

Helicobacter pylori treatment based on the detection of 

antibiotic resistant strains, thus enhance eradication 

rates and decrease Helicobacter pylori associated 

disease (Smith et al., 2014). Different publication 

revealed that antibiotics are the basis of treatment for 

Helicobacter pylori, usually highly sensitive to certain 

antibiotics, particularly Amoxicillin and to antibiotics in 

the macrolide class, like Clarithromycin. Either class of 

antibiotics serves successfully as a second antibiotic in 

a three-drug regimen. Other antibiotics that are 
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sometimes used include Tetracycline, Metronidazole 

and Ciprofloxacin. However, prevalence of Helicobacter 

pylori antibiotic resistance is increasing worldwide, and 

is the main factor affecting the effectiveness of current 

therapeutic regimens (Weerasekara et al., 2014). 

Helicobacter pylori resistance to antibiotics is uneven 

worldwide, being lower in developed countries and 

higher in developing Countries, and also in Ethiopia 

(Henriksen et al., 1999), due to widespread and 

indiscriminate use of antibiotics (Egan et al., 2007). 

The main antibiotic resistance mechanisms for 

Helicobacter pylori is point mutations on the 

chromosome of bacteria that leads to changes in each 

drug’s site of action and acquisition of foreign genes 

carried on mobile genetic elements can also play a role 

(Weerasekara et al., 2014), in addition to frequent use 

of antimicrobials (selection pressure), so that the 

resistant bacteria resist and survive the harsh 

environment and followed by spread of the resistance 

genes and transferred by mobile genetic elements 

among bacterial population (Khademi et al., 2015). 

Several studies have been performed that signifies the 

Helicobacter pylori prevalence of resistance to 

antibiotics. However, several of them have limitations, 

in representativeness and number of the tested strains 

(Megraud et al., 2004). As indicated in all patients with 

active or recurrent peptic ulceration that, combined 

therapy including two of the following antibiotics 

amoxicillin, tetracycline, metronidazole or 

clarithromycin, plus a proton pump inhibitor, bismuth 

salt or ranitidine bismuth citrate is the therapy most 

commonly used to eradicate Helicobacter pylori (Aiman 

et al., 2008). However, the most successful eradication 

therapy includes combination treatment regimen in 

which the number, the frequency and the duration of 

medications and therapy should be considered 

(Khademi et al., 2015). 

Metronidazole resistance: Metronidazole is the 

compound used to treat Helicobacter pylori infection 

and its effect is concentration dependent. The 

metronidazole resistance rate varies significantly in 

different geographical areas, being 92.4% in Africa, 

44.1% in America, 37.1% in Asia, and 17.0% in Europe 

(Yang et al., 2014). Due to the common use of 

metronidazole to treat parasitic infections the 

prevalence of metronidazole resistance is much higher 

in developing countries than in developed countries 

(Frenck et al., 2003). For example as high as 80-90% in 

developing countries, as reported in Africa (Burkina 

Faso, Zaire). The cause of this resistance may also be 

linked to treatment of genital infections, especially 

trichomonasis and, hence, strains isolated from 

women are more likely to be resistant than strains 

isolated from men. Another Possible reason may be the 

use of such compounds to diagnose dental infections 

(Megraud et al., 1998). According to the previous 

review (Francesco et al., 2010) the overall resistance of 

metronidazole is 28.1%, and revealed that, in Africa 

92.4%, America 44.1%, Asia 37.1%, to 17.0%. The 

lowest metronidazole resistance in Europe was 

observed in Sweden 14.4%; and The Netherlands 

14.4%, the highest being detected in Denmark 28.3%, 

In Asia, metronidazole resistance rate was high in 

Korea 49.6% and low in Japan 14.7%. 

Resistance of Helicobacter pylori to metronidazole, 

isolates in Dakar, Senegal, from 2007-2009 shows 

85% (Seck et al., 2013). The in vitro metronidazole 

resistance of 19 Ethiopian strains of Helicobacter pylori 
is high as compared to 19 Norwegian strains according 

to Henriksen (Henriksen et al., 1999), which are 18 

strains in Ethiopia is resistant, but only 3 strains in 

Norway. Metronidazole resistance in South Africa also 

very high 95.5% (Tanih et al., 2010). Generally, 

resistance of metronidazole was commonly 

encountering a finding of clinical significance that calls 

for continuous surveillance of antibiograms to guide 

empiric treatment. 

Clarithromycin resistance: Eradication of Helicobacter 

pylori infection is important because of its high 

prevalence and implications in other diseases (Yang et 

al., 2014). The eradication of Helicobacter pylori not 

only improves peptic ulcer healing but also prevents its 

recurrence and reduces the risk of developing gastric 

cancer. However, the prevalence of antibiotic 

resistance in Helicobacter pylori is increasing 

worldwide and does a growing public health problem 

need more attention. Especially, resistance to 

clarithromycin is the most important factor causing 

treatment failure and is responsible for the decline of 

the Helicobacter pylori eradication rate (Binh et al., 

2013). Combinations of anti-secretory agents and 

antimicrobial agents have been proposed as first line 

or second line therapy for its treatment. Nonetheless, 

treatment outcome depends on many factors, including 

intragastric acidity and resistance to antimicrobial 

agents. Resistance is, 13.4% in Africa, 21.0% in Asia, 

11.1% in Europe and 29.3% in United States (Yang et 

al., 2014). In which, the highest resistance was 

reported in Spain 49.2%, and lowest in Sweden 1.5%, 

and The Netherlands 0.8%, In Asian countries, also a 

high clarithromycin resistance rate was detected in 

Japan 40.7%, while the lowest value was found in 

Malaysia 2.1%. Resistance rate in USA by regions is 

15% in Northeast, 14% in south, 4% in West, 11% in 

Midwest and the total resistant is 45% (Duck et al., 

2004). Primary and combined resistance in paediatric 

Helicobacter pylori isolates from 2000-2001 in 

Bulgarian children is 12.4% for clarithromycin and 

4.5% combined with Metronidazole (Boyonava et al., 

2002). Among Brazilian localities, Helicobacter pylori 
clarithromycin resistance presents high prevalence, 

varying from 7-16% in adults and 27% in children 

(Suzuki et al., 2013). For that reason, considering the 
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clinical importance of primary Helicobacter pylori 
resistance to clarithromycin, its prevalence should be 

considered before choosing eradication regimens. 

Amoxicillin resistance: Amoxicillin is one of the first line 

antibiotics used for eradication of Helicobacter pylori 
and its resistance is not common worldwide. The 

mechanisms of resistance to amoxicillin are known for 

their complexity, which explains the large variations in 

its prevalence worldwide. Amoxicillin, cross the outer 

cell membrane of Helicobacter pylori through porin 

channels and diffuse to the bacterial cytoplasm. Once 

inside the cell, amoxicillin binds to penicillin binding 

proteins (PBPs) inhibiting their transpeptidase activity 

and, thereby, impairing the synthesis of the 

peptidoglycan wall. In general, bacterial resistance to 

amoxicillin is due to mutational modification in or 

around the penicillin-binding motifs of PBPs (Vale et al., 

2011). According to previous review (Francesco et al., 

2010), amoxicillin resistance was detected in Europe, 

available data from two studies enrolling 599 patients 

found a prevalence rate <1%. In contrast, conflicting 

data were reported in African and Asia, where 

amoxicillin resistance was absent in Senegal, while 

85.6% in Cameroon, ranging from 0% in Japan, 8.8%, in 

Korea and 36.1% in Taiwan; although another study 

performed in Taiwan found prevalence as low as 0.9% 

and 2.2% in Alaska. Primary resistance of Helicobacter 

pylori isolates from Bulgarian children is 0% (Boyonava 

et al., 2002), 0% in Spain Madrid (Agudo et al., 2009), 

very small in Western central Colombia (Alvarez et al., 

2009), but 7.2% in Hamadan Iran from gastric biopsies 

(Majlesi et al., 2013). Amoxicillin resistance of 

Helicobacter pylori among Kenyans is 0% (Kimang et 

al., 2010). 

Tetracycline resistance: While currently not used 

widely, tetracycline are a component of the bismuth 

based triple therapy regimen which was recommended 

in1990 to treat Helicobacter pylori infection. Their site 

of action is the ribosome. It is thought that 

Helicobacter pylori do not acquire resistance to 

tetracycline (Aiman et al., 2008). Although the 

resistance rate of clarithromycin and metronidazole 

has been increased, resistance of tetracycline and 

amoxicillin was not observed (Debets et al., 1999). 

Tetracycline resistance rate of Helicobacter pylori did 

not significantly different across different geographic 

area. For example, in Europe 2.1%, Asia 2.4%; and 

America 2.7%, but higher in Africa 43.9%. In fact, the 

resistance was absent in 352 patients from Alaska, 

0.3% in Sweden 0.2% in Taiwan and 0% in Spain (Lopez 

et al., 1997). In contrast, higher in Korea 8.8%, Chile 

26.8% and Cameroon, 43.9% (Francesco et al., 2010). 

Levofloxacin resistance: The use of levofloxacin for 

Helicobacter pylori eradication is increasing worldwide 

because of its role in save therapy regimens following 

the failure of other treatments (Francesco et al., 2011). 

Levofloxacin is bactericidal antibiotics in the quinolone 

class; its mechanism of action is blocking of bacterial 

DNA replication by binding the enzyme DNA gyrase, 

coded for by genes gyrA and gyrB. Helicobacter pylori 
resistance to these antibiotics is developed by 

mutations in gyrA QRDR (quinolone resistance- 

determining region) (Fernandez et al., 2009). 

Helicobacter pylori resistant to levofloxacin are 2.29% 

in America, 8.9% Europe, 8.39% in Asia (Wu et al., 

2012). Helicobacter pylori also show resistant to 

rifamputin and multidrug (Chey et al., 2007). 

Multidrug resistant Helicobacter pylori: Helicobacter 

pylori emerge as two or more drug resistant bacteria. 

For example (Clarithromycin + metronidazole) resistant 

is observed 4.9% in Bulgaria (Boyanova et al., 2009) 

5.2% in Hong Kong (Hung et al., 2009), 2.2% in Ireland 

(Hooton et al., 2006), 3.5% in Italy (Zullo et al., 2007), 

6.6% in Japan (Kato, 2009), 0.6 % in seweden 

(Storskrubb et al., 2006). (Clarithromycin + 

levofloxacin) resistant is observed 3.5% in Hong Kong 

(Hooton et al., 2006), 1.6% in Italy. (Metronidazole + 

levofloxacin) resistant is 4.9% in Italy (Zullo et al., 

2007). (Clarithromycin +metronidazole + rifamputin) 

resistant is 0.9% in Germany (Wueppenhorst et al., 

2009). (Clarithromycin +metronidazole +levofloxacin) 

resistant is 15% in Alaska (Ndip et al., 2008), 13.4% in 

Germany, 0.8% in Italy (Zullo et al., 2007). 

(Clarithromycin + levofloxacin + rifampicin) shows 

0.08% resistant in Germany (Wueppnhorst et al., 

2009).  However,  (Clarithromycin  +  metronidazolr 

+levofloxacin + rifampicin) shows 4.9% resistance in 

Bulgaria (Boyanova et al., 2009) and 0.7% resistance 

in Germany (Wueppenhorst et al., 2009). However, no 

clear documented data that show multidrug resistant 

Helicobacter pylori in Africa. Due to drug resistance the 

treatment of Helicobacter pylori infection continues to 

evolve. Triple therapy has been modified in that it is 

now recommended to use double-dose (80 mg) proton- 

pump inhibitor (PPI), quadruple dose (2 g) amoxicillin, 

and clarithromycin (1 g) for at least 10 days, and 

preferably 14 days (Neil et al., 2018). This might be a 

challenge in developing country in many aspects. 

 

CONCLUSION 

Although Helicobacter pylori presents an incredible 

challenge as a significant cause of gastric related 

morbidities, a shortage of knowledge on its prevalence, 

epidemiology and antimicrobial chemotherapy exist in 

worldwide and in Ethiopia. There is need therefore to 

embark on more studies to draw attention to the 

clinical and epidemiological significance of this 

pathogen. Worldwide Helicobacter pylori antibiotic 

resistance towards different antibiotics is increasing. 

The amount of data I have reported in this review 

reveals that the knowledge about Helicobacter pylori 
antibiotic resistance is a topic with a speedily and 
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regularly increasing. These data emphasize the need of 

a steady surveillance of Helicobacter pylori antibiotic 

resistance, so as to tailoring therapy is feasible for 

clinical practice. 
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