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cagA and vacA Status of Spanish Helicobacter pylori Clinical Isolates

Helicobacter pylori is a gram-negative rod associated with
gastroduodenal pathologies, such as gastritis, peptic ulcer, and
gastric adenocarcinoma. Although most H. pylori infections are
clinically silent, the organism is associated with substantial
morbidity and mortality. It is unknown why the bacteria are
able to produce severe disease in some hosts and be innocuous
in others.

Different virulence factors have been described in H. pylori
infection, including urease, lipopolysaccharide, adhesins, and
vacuolating cytotoxin (2). The formation of vacuoles is associ-
ated with a higher degree of virulence, and two genes, cagA
and vacA, have been described to be involved in vacuole pro-
duction. It is assumed that cagA1 strains and those with the s1
allele of vacA are more virulent and produce more severe
disease than do strains lacking cagA and vacA s2 strains. Re-
cently, Rudi et al. (5) published a study on cagA and vacA
genes and their relationship to the production of several gas-
troduodenal diseases. They studied 65 strains by PCR (43 from
gastritis, 19 from peptic ulcer, and 3 from cancer patients) and
found a prevalence of the cagA gene of 84.2% in peptic ulcer
and 67.4% in gastritis strains. When the vacA gene was studied,
the s1 allele was found to be more prevalent in strains from
patients with peptic ulcers (100% showed this allele) and the s2
allele was found only in strains from patients with gastritis.
They also found a strong association between the presence of
the cagA gene and the s1 allele of vacA.

Recently, we isolated 104 Spanish H. pylori strains, 69 from
peptic ulcer patients and 35 from gastritis patients, and aimed
to study cagA and vacA status and the relationship with specific
pathologies. Antral biopsy specimens were cultured onto blood
agar plates (Columbia agar plus 5% horse blood) and incu-
bated for 10 days under microaerobic conditions at 37°C. H.
pylori was identified by colony morphology, Gram strain, and
positive urease, catalase, and oxidase test results. We per-
formed two PCRs in order to detect the cagA gene and the s1
or s2 allele of the vacA gene. DNA was extracted by the CTAB
method (6). cagA was detected by applying a protocol de-
scribed by Covacci and Rappuoli (3) using primers D008 (59-
ATAATGCTAAATTAGACAACTTGAGCGA-39) and R008
(59-TTAGAATAATCAACAAACATCACGCCAT-39 to de-
tect a 297-bp amplified fragment. For the study of vacA, the
protocol of Atherton (1) was performed by using two primers

(VA1-F, 59-ATGGAAATACAACAAACACAC-39, and VA1-R,
59-CTGCTTGAATGCGCCAAAC-39) and two fragments of
259 and 286 bp corresponding to the s1 and s2 alleles were
detected. Results were studied by 2% agarose gel electro-
phoresis and visualized in a UV transilluminator. cagA and
vacA detections are shown in Figs. 1 and 2.

We agree with Rudi et al. about the prevalence of s1 among
cagA1 strains; however, we found a smaller percentage (64.1
versus 87.0%) and we detected four strains that lacked cagA
and possessed the s1 allele of vacA, a genotype which was not
found by those authors. When we studied the relationship

between cagA and pathology, we also found no statistically
significant differences among strains obtained from patients
with ulcers (91% cagA1) and gastritis (83.3% cagA1). More-
over, in our study we found similar percentages of s1 alleles in
strains from ulcer patients (62%) and gastritis patients (57%)
and we detected the s2 allele in 38% of strains obtained from
patients with peptic ulcer disease. These data are not in agree-
ment with those published by Rudi et al., who detected s1 in all
ulcer strains and s2 only in gastritis strains. When cagA and
vacA genes were combined and were related to the patholo-
gies, cagA1 strains with the vacA s1 allele were found to be
more prevalent in ulcer isolates, although differences were not
statistically significant.

From our experience, we conclude that, as in other popula-
tions (4), cagA and vacA genes cannot be used as predictive
markers in H. pylori clinical isolates to identify a particular
strain as a gastritis or ulcer producer. Perhaps new virulence
factors should be described with more power to discriminate
among H. pylori strains.
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Domingo et al. have studied the vacA signal sequence ge-

notypes and the presence of the cagA gene in Spanish Helico-
bacter pylori isolates. In contrast to our results, they could not
find significant differences in vacA s1-s2 genotypes or the pres-
ence of the cagA gene between isolates from patients with
peptic ulcer disease (PUD) and those with chronic gastritis (2).
In our study, all patients with PUD had no previous medication
with nonsteroidal anti-inflammatory drugs (NSAID). Thus, we
could conclude that ulcers in these patients had, indeed, been
caused by H. pylori. Our results are in ageement with several
other studies from the United States, the United Kingdom,
The Netherlands, and Portugal, which demonstrated the vacA
s1 genotype and the cagA gene as predictors of PUD (1, 4, 5).
In addition to the previously studied H. pylori strains, we have
now evaluated a further 142 H. pylori strains, yielding similiar
results (3). In the latter study, only one patient with PUD
harbored a vacA s2-m2 type and cagA-negative strain. This
patient had taken NSAID. Concomitant treatment with
NSAID might lead to PUD, even if a vacA s2 type strain
without the cagA gene is present. Therefore, the use of NSAID

should be evaluated for patients with PUD, especially those
with vacA s2 type strains. Nevertheless, the possibility that
regional differences in the genomic pattern of H. pylori might
exist cannot be excluded.

The finding of a cagA-negative strain with the vacA s1 allele
is very interesting. However, due to the enormous heteroge-
neity of H. pylori, mutations in the cagA gene could lead to
false-negative PCR results. Therefore, we have used two PCRs
detecting different sites of the cagA gene. As mentioned in the
study, in one of 48 strains the presence of the cagA gene could
be confirmed only by one of two PCRs (2). We agree with
Domingo et al. that virulence markers other than the vacA and
cagA genes might be useful to discriminate between more and
less pathogenic H. pylori strains. These factors, however, have
yet to be found.
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