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BACKGROUND

Helicobacter pylori (Hp) infects more than half
the world adult population and is one of the rare

ABSTRACT
Background

Helicobacter pylori (Hp) is a gram negative, spiral shaped bacterium which colonizes the gastric mucosa
and induces gastroduodenal complications varying from mild gastritis with no clinical complications to peptic
ulcer diseases and even gastric malignancies. The rate of Hp infection is 30-50% in developed countries
whereas it has been rated up to 80% of the adult population in developing countries like Iran. 

Hp infection can be detected by various diagnostic methods. Culturing biopsy specimens and Rapid
Urease Test (RUT) are the most common and reliable tests which can manifest Hp infection through proper
sampling but these methods are invasive ones due to the need for endoscopy procedure in isolation of
biopsy specimen. Application of serological assays are being increasingly used for epidemiological studies
and detecting systemic immune responses toward past Hp infection. ELISA assays are the most popular
techniques particularly in cases with no previous treatment.
Materials and Methods

In this study we tested three imported IgG ELISA kits which are available for clinical diagnostics in
detecting host sero-reactivity to Hp infection and compared them with a home made IgG ELISA kit. Histology
and RUT were used as the gold standard tests for determination of Hp positive vs. Hp negative subjects
using biopsy specimens from antrum. Sensitivity, specificity, accuracy and other required criteria were
evaluated for each ELISA kit.
Results

According to the results the original criteria (Sensitivity and specificity) for each kit were as follows: BIOHIT
(41.6%, 100%), Trinity (100%, 86.6%), Pishtaz (100%, 86.6%), Home made (100%, 92.6%).
Conclusions

Evaluation of these different IgG ELISA kits originating from different parts of the world and cross
comparison of the results indicated that the cut off values should be refined for user country in order to obtain
the highest sensitivity and specificity. These differences can be due to the vast geographic heterogeneity
among Hp antigens. Furthermore, this study showed that home made ELISA kit can be substituted for
imported ELISA kits due to its valid serological criteria.
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microorganisms that causes gastritis, ulcers,
adenocarcinoma and even MALT lymphoma. The
rate of its infection varies in different countries and
even in different parts of one country.
Epidemiological studies have revealed that nearly
half of the world population and the majority of
people in developing countries are infected with
this bacterium.(1), Evidences indicate that infection
occurs in the childhood and its rate is directly
associated with low socio-economic status, poor
hygiene, number of family members, contamination
of drinking water supplies, etc.(2)

This bacterium colonizes the mucosal layer of
the stomach and protects itself from the existing
harsh acidic conditions. In this environment, it
remains extra cellular and produces immune
stimulatory antigens (3) which can pass through the
protective gastric epithelial layer and cause the
migration of inflammatory cells (through the
classical pathway of complement activation) and
adaptive immune cells.(4, 5), The activated cells
proliferate in the gastric tissue in an attempt to
eliminate the invasive bacterium. Due to their
inefficiency in traversing the epithelial layer, they
are unable to rid the host from the colonizing
bacteria. Nevertheless, as activated cells, they
produce destructive compounds which
inadvertantly damages the host gastric tissue. The
sum of such defective cycle is chronicity of
infection despite induction of host humoral
immune responses, i.e. local and systematic
antibody production. Although this response is
incapable of protection, it is a very valuable tool
for detection of infection and relapses following
failure of drug treatment.(6, 7)

Serological detection of Hp infection is one of
the major noninvasive methods which can be used
in epidemiological studies, screening young Hp
positive patients suffering from dyspepsia before
performance of endoscopy and long term follow-
ups subsequent to drug therapy or screening those
with severe pathological findings especially in
areas with low incidence of Hp infection.(8, 9, 10),
Although serum levels of IgG and IgA against Hp
surface antigens drop within 2 to 6 months
following treatment but they will remain present
up to one year after antibiotic treatment and do not

reveal the actual presence of bacterial infection.(11,
12), Thus, altogether use of serological tests
especially in infants, children and disabled
individuals is preferable over invasive techniques
such as endoscopy and biopsy collection.(13)

The non invasive nature, low cost and easy
applications are critical characteristics of
serological assays in comparison to UBT using
C14 or C13. Hence several imported commercial
kits are currently used for detection of Hp infection
in Iran.

The vast molecular heterogeneity among Hp
strains isolated from different geographic regions
worldwide necessitates the use of native antigens
for such serological assays to avoid false
results.(14, 15)

This is the first report evaluating and comparing
the diagnostic accuracy, sensitivity and specificity
of commonly used commercially imported IgG
ELISA kits with a home made kit (based on local
Hp antigens) for detection of  Hp-specific serum
IgG antibodies. 

MATERIALS AND METHODS

Subjects. Iranian Subjects recruited to Shariati
Hospital as first degree relatives of confirmed
gastric cancer (GC) cases were included in this
study. The age group ranging from 40 to 65
composed of both genders (14 males and 18
females). These individuals underwent endoscopy
procedure and were diagnosed without any
abnormal macroscopic changes or any indication
of peptic ulcer disease (PUD). Those who had
received antibiotic therapy for eradication of Hp
during last 6 months were excluded. Other
exclusion criteria were use of proton pomp
inhibitors or H2 receptor antagonists during the
last  2 weeks. Informed consent was obtained from
every subject.

H. pylori status. Diagnosis of Hp infection was
performed by histologic examination of five
gastric biopsies from five locations of fundus (1),
corpus(2), and antrum.(2), Rapid Urease Test
(RUT) was performed on an additional antral
biopsy specimen. All histology slides were H&E
stained and suspicious ones were Giemsa stained,
as well. The slides were scored for the presence of
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Hp in several fields. Confirmed positive cases
were those with three or more Hp-positive
specimens by histology plus positive RUT results.
Confirmed negative cases were those with no Hp-
positive specimens (0/ 5 samples). Cases with one
or two Hp-positive specimens were excluded from
this study. The study was thus performed on 32
individuals including 15 and 17 confirmed positive
and negative cases respectively.

Serology. The tested IgG ELISA kits are listed in
Table 1. All tests were performed according to
their manufacturers' instructions blinded to the
status of Hp infection. Diagnostic accuracy of each
kit was determined based on the status of histology
and RUT.

Home made ELISA assay. This kit is approved
by the National Reference Center and is pending
for patent registration. Briefly, MaxiSorp 96
microwell plates (Nunc GmbH, Germany) were

coated with 5µg/ml Hp soluble antigenic fraction
from a cocktail of Iranian Hp strains isolated from
5 patients suffering from different clinical
manifestations such as gastritis and gastric cancer.
The plates were blocked with 1% BSA in PBS (pH
7.2) for 1hr. Tested sera were diluted in PBS
containing Tween20 (pH 7.2). The coated wells
were washed (5 times) and the wells were
incubated with diluted secondary antibody (HRP
conjugated rabbit anti human IgG) (Dako,
Denmark) for 1hr. The plates were then washed
and the substrate was added and incubated at RT.
The stop solution (1M H2SO4) stopped the
colorimetric reaction and the plates were read at
450nm with a micro plate ELISA reader (BIOHIT,
Finland).

Statistics. SPSS package (v. 11.5) was used for
statistical analysis and refinement of the cut off
values for each kit.

Table 1. ELISA kits used

BIOHIT Helicobacter pylori BIOHIT PLC, Helsinki, Finland 

Trinity CapitaTM H. pylori IgG ELISA Trinity Biotech PLC, Bray, Ireland
Phishtaz H. pylori IgG ELISA kit Pishtaz Teb Diagnostic, Tehran, Iran
Home made ELISA H. pylori IgG ELISA kit Pasteur Institute of Iran, Tehran, Iran

Kits Commercial name Supplier

RESULTS

Of the 32 subjects included in this study, 46%
(15/32) were diagnosed as Hp-positive and 17
individuals (53.1%) as Hp negative cases via
histology and RUT. Values for sensitivity,
specificity, negative predictive value (NPV),
positive predictive value (PPV), accuracy and
efficiency of each test are listed in Table 2. The
above criteria were calculated after exclusion of
intermediate cases for each kit. 

Cut off points were corrected for each kit
according to the histological data. Based on these
new values, the serology criteria were recalculated
and are listed in Table 3.

Receiver Operator Characteristic Curve (ROC)
was drawn for each test and the appropriate cut off
value was determined. The optimal cut off values

(border range) in this studied group were as
follows: 13 PIU (12-14) (Pasteur IgG Unit) for
home made kit, 1.2 (1.1-1.3) ISR for Trinity
ELISA kit, 9.5 (9-10) EIU for BIOHIT ELISA assay
and 8.5 (7-10) for Pishtaz ELISA kit. These new cut
off values could improve the serological criteria as
demonstrated in Table 3.

DISCUSSION

Serological approaches are non invasive tools
widely used for determining Hp infection and
ELISA assays are more popular than other
approaches among clinicians and laboratory staff
due to the ease and practicality of this technique
and low cost of assays plus their high sensitivity.
Evaluation of specificity and sensitivity of these
tests results in disagreeing and even contradicting
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BIOHIT* Positive 0 5

Intermediate 0 3 41.6 100 100 70.8 75.8

Negative 17 7

Trinity** Positive 2 15

Intermediate 2 0 100 86.6 88 100 93.3

Negative 13 0

Pishtaz*** Positive 2 12

Intermediate 2 3 100 86.6 85.7 100 92.6

Negative 13 0

Home made**** Positive 1 15

Intermediate 3 0 100 92.8 93.75 100 96.5

Negative 13 0

Kits Serology
result

Histology Result Serology Criteria

Negative
(n=17)

Positive
(n=15)

Sensitivity
%

Specificity
%

PPV
%

NPV
%

Efficiency
%

Table 2. Comparison of serological indices with histology and RUT results

* The cut-off value for BIOHIT kit is 34-42 EIU (Enzyme Immuno Units)
** The cut-off value for Trinity kit is 0.91- 1.09 ISR (Immune Status Ratio)
*** The cut-off value for Pishtaz kit is 5-10 U/ml
**** The cut-off value for home made kit is 8-12 PIU/ml (Pasteur IgG Unit)

BIOHIT Positive 0 12

Intermediate 1 1 85.7 100 100 88.8 93.3
Negative 16 2

Trinity Positive 1 14
Intermediate 1 1 100 93.75 93.3 100 96.6
Negative 15 0

Pishtaz Positive 2 12
Intermediate 1 3 100 87.5 85.7 100 92.8
Negative 14 0

Home made Positive 1 15

Intermediate 0 0 100 94.11 93.75 100 96.9

Negative 16 0

Kits Serology
result

Histology result Serology Criteria

Negative
(n=17)

Positive
(n=15)

Sensitivity
%

Specificity
%

PPV
%

NPV
%

Efficiency
%

Table 3. Corrected serology criteria based on histology and RUT results
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results.(16), Low specificity maybe due to various
reasons such as the presence or progress of atrophy
and intestinal metaplasia (17, 18), antibiotic
treatment of Hp infection or other infections may
lead to reduced Hp load but does not affect
antibody titers in serum for a long time, the
presence of IgA against Hp instead of IgG in 2% of
total cases (19) or incorrect sampling from gastric
mucosal tissue during endoscopy procedure which
can decrease the rate of Hp identification and
isolation.

Discrepancies among the sensitivity of these
assays can be due to the presence of a recent Hp
infection which can lead to a negative Hp serology
test whereas identification tests based on biopsy
sampling are simultaneously positive.

Significant heterogeneity among isolated Hp
strains from different geographic regions, cross
reactivity with other enteric pathogens are some
possible reasons for uncertain results in
determining Hp infection using imported ELISA
kits.(20, 21, 22), Therefore the sensitivity and
specificity of an assay in a particular population
may not necessarily be applied to another.

In Iran the rate of Hp infection is high among
adult population and up to 85% of these subjects
are Hp seropositive (23) which might be due to
acquiring the infection in early stages of life and
collection of Hp negative sera is quite challenging
as faced during this study.

Although there are various Helicobacter pylori
IgG ELISA assays available in the country which
are imported from other countries with defined
specificity and sensitivity, the existing significant
molecular heterogeneity among Iranian and
western Hp strains in some Hp conserved and non
conserved genes (24, 25) emphasizes the need for
use of native (local) antigens in developing ELISA
assay for detecting seroreactivity toward this
microorganism.

Evaluation of these kits and comparison with a
home made kit demonstrated that BIOHIT
(Finland) provides the best specificity but with low
sensitivity. Trinity (Ireland), as another imported
kit, provides 100% sensitivity similar to that for

home made ELISA kit, the latter of which had
greater specificity. The last kit, Pishtaz ELISA,
was similar to Trinity kit but produced more
intermediate or equivocal results.

Several reports indicate variations in the
accuracy of one ELISA kit when tested in different
populations. For example, HM CAP (High
Molecular Cell Associated Proteins) produced two
different values for sensitivity and specificity of
100 and 98.7% when tested in the US (26), whereas
these values were 81 and 71% in Netherlands (27)
and 72.7% and 68.4% in the Chinese
population.(28), Thus further supporting the
heterogeneity among the infecting strains of
Helicobacter pylori in different geographic
regions with lower indices for East Asia as
compared to the West. However, the ROC curves
can be employed to refine the cut-off values and
adjust it for the target population. Larger sample
size is required in order to draw firm conclusions.

The authors hereby recommend the use of home
made IgG ELISA assay in substitution for
imported kits due to its use of local Hp antigens
and the resulting high sensitivity and specificity.

CONCLUSION

Evaluation of these different IgG ELISA kits
originating from different parts of the world and
cross comparison of the results indicated that the
cut off values should be refined for user country in
order to obtain the highest sensitivity and
specificity. These differences can be due to the vast
geographic heterogeneity among Hp antigens.
Furthermore, this study showed that home made
ELISA kit can be substituted for imported ELISA
kits due to its valid serological criteria.
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