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Although Warren and Marshall first definitely cultivated Helicobacter pylori (H. pylori)
only 30 years ago in April 1984, and associated it with chronic gastritis and peptic
ulcers, recent evidence indicates that these bacteria have colonized the human stomach
for at least 58,000 years (1, 2). Since Helicobacter pylori’s first cultivation, research has
consistently affirmed the etiological role of these bacteria in various upper gastrointestinal diseases. Overall, H. pylori infect at least half the world’s adult population and 80%
to 90% of the population of developing countries (3, 4). Ten years after its discovery
the World Health Organization’s (WHO) International Agency for Research on Cancer
(IARC) catalogued it as a well defined Group I carcinogen (5). It is now considered to
be the leading cause of chronic gastritis, peptic ulcers, gastric MALTs and gastric cancer (GC) (6-8). Although it produces chronic gastritis in everyone it infects (6), most
patients are asymptomatic, and a clinical entity develops in less than 20% of the people
infected. These clinical entities include peptic ulcers in 15% to 18% of those infected,
gastric cancer in 2% to 3% and gastric MALT in less than 0.1% (7, 8). The final consequences of the infection depend on genetic factors in the infected individual, the virulence of the strain of bacteria and environmental factors (7). Epidemiological studies
have estimated that H. pylori cause at least 75% of gastric cancers (8). In other words,
of the 988,000 new cases of GC that occurred in 2008 according to GLOBOCAN (9),
nearly 750,000 would not have developed if H. pylori did not exist.
Since it was labeled a carcinogen by IARC, many studies have been conducted to
determine if eradication can help reduce the incidence of GC. In 2008, Fukase in Japan
led a multicenter study involving endoscopic resection of early GC. That study showed
that H. pylori eradication reduced the incidence of GC by a third (10). Another study in
an area of China with a high incidence of GC found that eradication of infection before
the onset of precursor lesions such as atrophy and metaplasia significantly reduces the
risk of GC (11). The most recent consensus conference concluded that eradication helps
prevent GC (12). Experts from Japan, which leads the world in GC prevention strategies, have introduced H. pylori eradication into a GC removal project through monitoring high-risk patients and endoscopically treating early GC (13). Consequently, the
policy of secondary prevention of GC is being reconsidered. Now primary prophylaxis
through H. pylori eradication is being combined with secondary prophylaxis through
screening according to endoscopic risk stratification on the basis of blood tests for H.
pylori and serum pepsinogen (14). This organism is also causally related to three hematological entities: anemia from vitamin B12 deficiency, immune thrombocytopenic
purpura and iron deficiency anemia (12). The association with iron deficiency anemia
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has been conclusively demonstrated in adults and children
(15, 16). The British Society of Gastroenterology believes
that the association is so strong in patients with iron deficiency that the physician should investigate whether H.
pylori is present and if it is, and endoscopy is negative for
other causes of anemia, the bacteria should be eradicated
(17). H. pylori can also increase the risk for adenomatous
polyps and colon cancer (18-24). The association appears
to be stronger for distal cancers (20). The trend for decreasing prevalence of colon cancer in industrialized countries
may be related to decreasing prevalence of H. pylori infections (23). Because of these bacteria’s participation in the
etiologies of various clinical entities, H. pylori create a huge
impact on life and on health care systems.
Various issues related to H. pylori still need to be investigated. These include virulence factors, interactions with
hosts, immune response, antibiotic eradication strategies,
and prevention through the development of therapeutic
vaccines (which may also protect against the GC) (25).
Since H. pylori produce considerable morbidity and mortality, diagnosis and treatment are of utmost importance.
Diagnosis can be indirect or direct (26). Some indirect
detection techniques determine the activity of enzymes.
They include the rapid urease test of a gastric biopsy (sensitivity 96%), labeled urea breath test (sensitivity and specificity > 95%). Other indirect detection techniques use serology
to identify anti H. pylori IgG (sensitivity 84%), anti CagA,
or antibodies against bacterial antigens expelled in the stool
(12, 26). Direct techniques demonstrate the presence of
the bacteria in the gastric mucosa through histology, polymerase chain reactions (PCR), or cultures. Histology, with
a sensitivity of 98%, is considered to be the gold standard
of direct diagnosis (12, 26, 27). The conventional Giemsa
method is most widely used (27), although immuno-histopathology increases both specificity and sensitivity (27).
Another method is direct DNA detection by PCR in fecal
matter which has a sensitivity of 94% (26). Of all the above,
culturing is considered to be the most specific, and moreover
it has various other uses such as microorganism genotypic
classification, diagnostic testing, evaluation of toxicity and
virulence, determination and monitoring of resistance to
antibiotics, production of antigens, determination of virulence factors and - very importantly - the strain identified
can be preserved for future studies (28, 29). Nevertheless,
culturing gastric biopsies is not very popular among clinical laboratories because it is expensive and time consuming.
H. pylori are gram-negative, microaerophilic bacteria which
are difficult to culture. Culturing H. pylori requires skilled
personnel with “enthusiasm.” H. pylori culturing is demanding because it requires special conditions for transport and
rapid processing, requires costly and complicated culture
media, and has very specific incubation conditions (26-30).
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Sensitivity ranges from 68% to 98% with specificity of 100%
depending on expertise and the culture media used (31).
There is no consensus on general culturing principles such as
whether a medium should contain blood or serum, correct
microaerophilic atmospheres, CO2 concentrations of 10%,
high humidity, temperature of 37°C and incubation periods
ranging from 4 to 10 days (26, 30). Recent publications have
provided detailed descriptions of techniques successfully
used by laboratories which are expert in the culturing this
organism (32). They have also published specific protocols
and techniques for the investigation of this bacterium in
the laboratory (33). Despite the disadvantages of culturing
already mentioned, it is imperative that sufficient expertise
in culturing be acquired here in Colombia since there are
clinical situations that make this technique essential. In this
issue of our review, Bayonne MA (34), has published a general narrative review about culturing H. pylori. Although it
does not detail experience of the group, it is a commendable
effort to draw attention to the importance of culturing H.
pylori which mentions national research groups with more
experience in this field. They deserve to be recognized for the
substantial contribution to our knowledge of this organism
in our environment (35-47).
Given the importance of our ability to identify H. pylori,
it is necessary to highlight a few issues. H. pylori is a pathogen that selectively colonizes the gastric epithelium, specifically the receptor for its ligand (48). Consequently, the
bacteria’s only natural reservoir is the stomach (49). For
this reason samples for cultivation must be obtained from
biopsies from the mucosa of stomach (26, 27, 30, 32), the
gastric juice, continuous parts of the gastric epithelium,
and pieces peeling off of the gastric epithelium (26). Since
peristaltic movements of the small intestine reach the
colon, samples can occasionally be cultivated from the
feces. The presence of H. pylori can also be determined
by immunological techniques that detect antigens of the
bacterium and which today are the beginning of antigen
testing (26, 31). All of this implies that it is incorrect to
think that the bacteria can be cultured from the bladder,
rectum or esophagus. The exception would be when there
is ectopic gastric mucosa in these epithelia (50), and a physician or researcher desires out of curiosity to investigate
the infection in those locations. Successful cultivation of
the bacteria is obtained from stomach samples but rarely
from stool samples. Dental plaque, which is frequently used
for identification of DNA by PCR, is rarely cultured since
bacterial presence in the plaque is probably temporary and
not permanent (51). It is imperative to establish whether
H. pylori infection is present in patients with bleeding peptic ulcers since eradication decreases recurrent bleeding in
patients by between 2.9% and 20% compared to patients
who do not have the bacteria eradicated and who continue
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treatment with PPIs (52). Eradication of infection without
maintenance therapy is sufficient to prevent recurrence of
an ulcer caused by H. pylori (52, 53). Bleeding decreases
the sensitivity of the rapid urease test and culturing but
decreases the performance of histology (54). Detection
of DNA by PCR appears to be superior (55), but serology
probably provides the greatest diagnostic accuracy in this
specific situation (56). When it is necessary to determine
whether there is an H. pylori infection, the urea breath test
can be used. Because of the benefits provided by eradication, whatever means are necessary should be used to
determine whether or not these bacteria are present (57).
When gastric samples are required for identification, they
should not be taken from bleeding ulcers but from traditional sites such as the antrum and corpus.
We believe that the largest possible number of laboratories should begin culturing H. pylori because it provides
irreplaceable information for daily practice. All experts
agree about the limitations already mentioned about this
excellent resource including the facts that H. pylori are
fastidious, culturing is expensive, and culturing requires
highly trained personnel. Nevertheless, these drawbacks
can be overcome with interest and perseverance. In daily
practice, the most useful applications of H. pylori cultures
would be:
1. To determine pretreatment levels of resistance through
studies of treatment. This would allow researchers to
gauge the impact of resistance on the success of the
treatment regimen and thus help plan future therapeutic strategies (38).
2. To determine local patterns of prevalence of resistance to
different antibiotics in order to investigate more rational
treatment schemes. For example clarithromycin and quinolones have good correlations between in vitro resistance and eradication rates after treatment, but this is not
the case for metronidazole for which it has been shown
that in vitro resistance can be overcome by increasing the
dosage and duration of treatment (58).
3. To determine H. pylori persistence after failed treatment and whether a patient needs an endoscopy after
a second treatment failure (12). Molecular testing may
be a lower cost and faster alternative to culturing for
determining antimicrobial resistance (59).
Currently H. pylori eradication is very complicated
everywhere on our planet due to resistance to antibiotics.
Standard triple therapy combining a PPI with clarithromycin and amoxicillin is still recommended as first-line therapy
if clarithromycin resistance is less than 20%. If the scheme
fails, it can be empirically continued with a second regimen
containing levofloxacin (12). Our environment has shown
a high rate of resistance to clarithromycin (16%), and the

triple therapies recommended by Maastricht IV (12) have
eradication rates of only 74% and 79% respectively (41).
With sequential therapy we have achieved success in 62%
of cases (60). If resistance to clarithromycin is greater than
20% and resistance to metronidazole exceeds 40%, the first
line treatment may be quadruple therapy with bismuth or
sequential therapy. If bismuth is not available, concomitant therapies (quadruple therapy without bismuth) may
be necessary (12). Recently, here in Colombia, Sierra et
al. tested an empirical therapy which they called “miscellaneous therapy.” It is complex therapy for 15 days that
includes lansoprazole twice daily combined with ascending
doses of metronidazole, amoxicillin and clarithromycin.
The success rate was 91% measured by intention to treat
(61). In any case, since our aim is to eradicate H. pylori,
schemes that have demonstrated the best efficacy locally (>
90 or 95%) should be used regardless of the guides and the
consensus (62, 63). In our opinion it is most important to
keep in mind that if your first treatment scheme fails, treatment should continue with a second scheme since to date
no treatment scheme has been 100% effective. Successive
schemes can achieve a cumulatively efficient success rate
of close to 100% (57, 64, 65). Ideally, you should use the
scheme with the highest success rate initially to expose
patients less often to the antibiotics used in the second
scheme. In addition, the second scheme should use antibiotics not used in the first scheme. Although no studies
on the cumulative effectiveness of empirical schemes have
been conducted in our environment, we recommend that
after use of a traditional triple therapy with an eradication
rate below 80%, the next scheme should be seven day concomitant therapy with 500 mg of levofloxacin once daily,
500 mg nitazoxanide twice daily, 100 mg doxycycline
twice daily, plus 40 mg esomeprazole twice daily. Using
this scheme, but with lower doses, a recent study found an
eradication rate of 89% (66). Another possible scheme is
14 days of treatment with a PPI twice daily, 1g amoxicillin twice daily, 500 mg clarithromycin twice daily, and 500
mg nitroimidazole twice daily. This scheme has shown 92%
efficiency by intention to treat (67). Another possibility
is a hybrid scheme consisting of a PPI twice daily and 1g
amoxicillin twice a day for 14 days. Then, for seven additional days, 500 mg clarithromycin twice daily and 500 mg
nitroimidazole twice daily are added. If this fails, you need
a culture with an antibiogram!
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