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Two new FDA-cleared immunoassays added to test choices for

non-invasive diagnosis of gastritis associated with H. pylori

Introduction

The 2017 ACG Guidelines recommend non-invasive
tests which detect current disease to diagnosis

H. pylori infection in patients under the age of 55
who are not exhibiting alarm symptoms (1). Non-
invasive H. pylori testing options include stool
antigen testing, urea breath testing, and serology
(1, 2). Laboratory directors must decide how to
optimally combine test accuracy, cost, ease-of-
use and time-to-result. Two new FDA-cleared
immunoassays, the first in 15 years, are now
available. The strong performance of these new
bench-top rapid stool antigen tests and their
sample flexibility offer several advantages over
alternative testing methods.

H. pylori microbiology influences test design
and choice

H. pylori bacteria are specialized for growth in the
harsh acidic environment of the stomach (3, 4). The
bacteria use flagella to propel the organism into and
under the mucus layer that normally protects the
epithelial cells of the stomach. Although this mucus
layer is much less acidic that the lumen, H. pylori
further adjusts the pH of its mucus niche. H. pylori
expresses a urease enzyme that breaks down urea
into ammonia to increase local pH while releasing
carbon dioxide. This reaction is uncommon in other
stomach bacteria and is the basis of some testing
methods (4).

Unlike many other gastrointestinal bacteria, H. pylori
typically is not cultured from fecal specimens or even
from endoscopic biopsy samples unless antibiotic
resistance testing is required. However, antibiotic
resistance is an increasing problem (5, 6). Eradication
of H. pylori can no longer be assumed after standard
antibiotic therapy. This has led to adoption of a Test-
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Treat-Test strategy in which patients undergo follow-
up testing four weeks following eradication therapy
to determine if the bacteria have been successfully
eliminated (1, 5, 7). A non-invasive stool antigen test
or urea breath test (UBT) is favored for this follow-

up testing to avoid the expense and discomfort of
endoscopy and biopsy for the patient. Serology that
detects antibodies to H. pylori cannot be used for
follow-up, as antibodies persist even after successful
eradication (1).

Patients can also influence test results

H. pylori infections and associated symptoms and
inflammation can wax and wane. Patients who seek
medical care for symptoms are often experiencing
active inflammation and may already be taking a
proton pump inhibitor (PPI) or bismuth-containing
antacid. These compounds can alter the reliability
of both UBTs and stool antigen tests by decreasing
inflammation (1). For this reason, UBTs require
discontinuation of supportive therapies. With

stool antigen testing, a positive result is reliable, a
negative result in a patient still suspected of having
an H. pylori infection may warrant discontinuation of
supportive therapy and retesting. Not surprisingly,
patients dislike stopping these supportive therapies
for 10-14 days prior to testing. Compliance rates
are unknown but circumstantial evidence suggests
that testing laboratories may wish to request
confirmation of patient PPI status.

Also, an unknown fraction of patients may have
current or recent antibiotics exposure. Antibiotic
treatment within four weeks prior to testing may
suppress bacteria below detectable levels but
not eradicate them fully. Thus, antibiotics therapy
should be completed prior to these tests to avoid
false negative results (1).
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Basis for test choices
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Table 1. Test performance of non-invasive H. pylori assays

Sensitivity Diagnose Current Confirm
Specificity Disease? Eradication?
- 0,
Serology for H. pylori Antibody 8283;)%) No No
0,
Urea Breath Test (UBT) g;;; Yes Yes
Stool Antigen
0,
H. PYLORI CHEK™ e Yes Yes
96 well 96%
(o]
Premier Platinum HpSA® PLUS 2 96% Yes Yes
97%
M1
- H. PYLORI QUIK CHE 100% Yes Yes
api S
ImmunoCard STAT!® HpSA® 2 g;(;j Yes Yes

1. H. PYLORI CHEK™ and H. PYLORI QUIK CHEK™ Package Inserts.
2. Premier Platinum HpSA® PLUS and ImmunoCard STAT!® HpSA® Package Inserts.

Serology

Serology is a widely used test for H. pylori
infection. The technology is simple, non-invasive,
inexpensive and can be performed rapidly with a
specimen that is easy to collect. Unfortunately, in
many areas of the world over half of the population
has been infected with H. pylori (3). In the United
States, clinical practices that include immigrant or

disadvantaged populations can find that 60-80% of

these individuals have H. pylori antibodies. In these
locations, serum tests for H. pylori antibodies are
not useful as patients with active H. pylori gastritis
cannot be discriminated from others that simply
carry H. pylori antibodies from previous infection (1,
4). Overall, serology tests have lower sensitivity and

specificity than other test types (Table 1). As a result,

an increasing number of providers of health care

insurance no longer reimburse for H. pylori serology

testing (8). Some laboratories and health care
providers are also discontinuing H. pylori antibody

tests. For example, Quest and the Mayo Clinic have

not offered this test since 2016. Due to guideline
recommendations and inferior test performance,

several insurers including Cigna, Aetna, Anthem Blue

Cross Blue Shield, and Geisinger Health Plan have
stopped reimbursing H. pylori serology testing.

Urea breath tests

UBTs take advantage of the urease activity of

H. pylori. To perform the test, patients exhale
into a sample collection device before and

after drinking a liquid containing either *C- or
4C-labeled urea. The timing of sample collection
after ingestion of the labeled drink, typically 15-
30 minutes, allows H. pylori metabolism of the
labeled urea, absorption of the labeled CO, into
the blood stream and its release into the lungs.
A major drawback of UBTs is the cost. The
instrument and software to measure and analyze
the labeled CO, are expensive. Isotope ratio mass
spectrometers (IRMS) used for measurement

of 3C enrichment are costly. Isotope-selective
infrared spectrometers are a new, less expensive
alternative. *C-urea is stable but is relatively
high-priced; C-labeled urea is inexpensive but
radioactive. Samples derived from “C-labeled
urea require the facility to be licensed for use and
disposal of radioactive agents. These costs are
absorbed by the laboratory or are passed on to
patients. While sample collection is non-invasive,
it is time-consuming and ingestion of radioactive
material, particularly for children and pregnant
women, is undesirable. Nonetheless, UBTs have
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good sensitivity and specificity, test for current The first new stool antigen tests in 15 years, the
disease, and can detect H. pylori that is present H. PYLORI QUIK CHEK™ and the H. PYLORI

in any part of the stomach or that is dispersed in CHEK™ tests were FDA-cleared in 2018. Similar
patches (Table 1) (5). to the commercially available PREMIER and

ImmunoCard STAT! HpSA assays, these new tests
utilize immobilized H. pylori-specific antibodies

to capture an antigen and antibody conjugates to
detect the immunocomplex.

Stool antigen tests

Stool antigen tests are simple to perform, involve a
sample that can be collected non-invasively, can be
batched, and are less expensive than UBTs. Stool

antigen tests are specifically designed to identify The performance of the H. PYLORI QUIK

current infection by detecting antigen(s) that are CHEK™ test and the H. PYLORI CHEK™ tests
produced by live H. pylori were evaluated at five
bacteria and shed into independent sites. Patients
the stool. Stool tests Stool antigen tests are specifically  who were undergoing

also detect infection designed to identify current endoscopy as paf; ?f rOEtine
from throughout the ] ; : : care were recruited for the
stomach a?] N duodenum, infection by detectlng antigen(s) * study. No difference in test
Importantly, stool that are pI’OdUCGd by ||Ve H. py/OI’I per‘formance was observed
antigen tests are more bacteria and shed into the stool based on patient age or
accurate than serology for gender. The H. PYLORI
detecting current, active CHEK™ and H. PYLORI
infections. Because of these characteristics, stool QUIK CHEK™ tests exhibit excellent sensitivity and
tests are a good first choice for initial detection of specificity that was verified against a Composite

H. pylori, for confirming success of treatment or Reference Method (CRM) of histology and rapid
eradication therapy, as well as for patients that may urease testing performed on biopsies collected during
need frequent monitoring such as H. pylori-infected endoscopy (Table 2). The H. PYLORI QUIK CHEK™
pregnant women (5). test exhibited a sensitivity of 97.0% and specificity

Table 2. Initial diagnosis H. PYLORI QUIK CHEK™ and H. PYLORI CHEK™ tests versus Composite
Reference Method (CRM)

N =122 CRM Positive CRM Negative
H. PYLORI QUIK CHEK™ Positive 32 0
H. PYLORI QUIK CHEK™ Negative 1* 89

95% Confidence Limits
Sensitivity 97.0% 84.7% - 99.5%
Specificity 100.0% 95.9% - 100.0%

* Additional testing with an FDA-cleared H. pylori stool antigen test provided an antigen-negative result.

N =109 CRM Positive CRM Negative
H. PYLORI CHEK™ Positive 32 3*
H. PYLORI CHEK™ Negative 0 74

95% Confidence Limits
Sensitivity 100.0% 89.3% - 98.9%
Specificity 96.1% 89.2% - 98.7%

*All three specimens tested positive initially in the H. PYLORI CHEK™ test, but negative upon re-testing with the H. PYLORI CHEK™ test.
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of 100.0% with CRM biopsy results. The H. PYLORI
CHEK™ test exhibited sensitivity of 100.0.% and
specificity of 96.1% with CRM biopsy results.

In a supplemental study of retrospective samples,
the H. PYLORI QUIK CHEK™ and H. PYLORI
CHEK™ tests were compared to another FDA-
cleared commercial ELISA. For this study, 200
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The H. PYLORI QUIK CHEK™ test detects H. pylori
in 30 minutes, while the H. PYLORI CHEK™ test
can be performed with or without automation in
one hour. The kits also offer flexible specimen
transport and storage conditions including room
temperature storage of specimens and the use of
C&S and Cary Blair transport media (Table 4). No
conversion of positive-to-negative or negative-to-

samples (96 positive and 104 negative) were

tested by the H. PYLORI QUIK CHEK™ test and
196 samples (75 positive and 121 negative) were
evaluated with the H. PYLORI CHEK™ test (Table
3). There are no FDA-cleared PCR tests for H. pylori.

positive samples was observed when comparing
fresh to frozen samples at three time points over
two weeks. The adaptable specimen transport
conditions were tested rigorously to simplify sample
collection and improve compliance by patients

Table 3. Retrospective sample study

N = 200 Commercial ELISA Positive Commercial ELISA Negative
H. PYLORI QUIK CHEK™ Positive 93 3"
H. PYLORI QUIK CHEK™ Negative 1 103
95% Confidence Limits
Percent Positive Agreement 98.9% 94.2% - 99.8%
Percent Negative Agreement 97.2% 92.0% - 99.0%

* H. pylori DNA was amplified from the samples with PCR
**No H. pylori DNA was amplified from the samples with PCR

N = 196 Commercial ELISA Positive Commercial ELISA Negative
H. PYLORI CHEK™ Positive 75 0
H. PYLORI CHEK™ Negative 0 121
95% Confidence Limits
Percent Positive Agreement 100.0% 95.1% - 100.0%
Percent Negative Agreement 100.0% 96.9% - 100.0%

This may be due, in part, to DNA degradation in
either biopsy or fecal samples. The antigen detected
in the H. PYLORI CHEK™ and H. PYLORI QUIK
CHEK™ tests is highly stable.

and laboratory confidence in sample results. The
analytical sensitivity of both tests were similar in
fresh samples or in transport media.

Table 4. Sample types and storage time for H. PYLORI CHEK™ and H. PYLORI QUIK CHEK™ tests

Sample Type Storage Condition Recommended Storage Time
Fresh Unpreserved, Cary Blair or C&S 2°C-8°C 96 hours
Transport Media 20°C - 25°C 96 hours
Frozen Unpreserved Samples <-10°C 14 days
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The H. PYLORI CHEK™ and H. PYLORI QUIK
CHEK™ tests demonstrate robust performance
compared to serology, UBTs and currently marketed
stool antigen tests. The H. PYLORI CHEK™ and

H. PYLORI QUIK CHEK™ tests are accurate as a
test of cure when utilized > 4 weeks after treatment.

Summary

H. PYLORI QUIK CHEK™ and H. PYLORI CHEK™
Stool Antigen Tests:

e Are patient-friendly, economical, and
convenient

e Detect current infections

e Show robust performance with real-life clinical
specimens compared against histology and
rapid-urease assays from biopsy

* Are a good choice for initial diagnosis, for
confirming treatment efficacy, and for patients
that require frequent monitoring

e Give accurate positive results for patients
taking PPIs
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