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PYTEST® KIT (UREA[“C] BREATH TEST)
Rescription

PY1esi® {urea[“C] breath test) is a qualitative and non-invasive method for
the diagnosis of Halicobacter pyiori {(H.pylor). To datect H.pylor, urea[*C]
supplied in a capsule is swallowed by the patlent. H gastric urease from
H.pyloriis present, urea is split to form CO, and NH, . Ten minutes after the
patient ingests the capsule a breath sample is collecled into a balloon. The
breath sample Is later transferred to collection fluid to rap the labetled CO,.
The liquid sample is then analysed in a liquid scintillation counter.

The PYiest® Kit {urea[**C] breath test) is designed for use with the PYlest®
capsule, a gelatin capsule for oral administration containing 37 kBq (£20%)
of “C labelled urea. The urea is adsorbed on sugar spheres and coloured
yellow with fiuorescain,

Composition:

A gelatin capsule contains:
0.2 g (£20%} sugar spheres conlaining sucrose and malze starch
7.0 yg (£20%) flucrescein sodium
1 pg Urea [“C] (37 kBq "C) (£20%)

Structural Formula: (Urea {“C]): NH2 "CONH2

Physical Characteristics of 'C
Radiation emisslon: beta-emission, 49 keVimean, 156 keVmax,
no other emissions
External emission: No extemal radiation hazard. Low-gnergy
beta emissions only. Maximum range of 0.3 mm in water.
Physical Halt-ife: 5730 years

Radiation Dosimelry
Maximum etfective dose (ED) (H.pylori positive): 3 pSv /37kBq

linical r

The urease enzyme is not pregent in mammalian calls, so the presance
of urease in the stomach is evidence that bacteria are pressnt. The
presence of urease Is nol specific for H.pylor, but other bacterla are not
usually found in the stomach. The principle of the breath test is shown
In Figure 1.

Figure 1: Principle of Breath Test
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To detect H.pylori, urea labeled with “C is swallowed by the patient. Hf gastric
urease from H.pylorf is present, urea is spiit to form CO, and NH, at the
interface between the gastric epithefium and lumen and “CO, Is absorbed
Into the blood and exhaled in the breath.

Following ingestion of the capsule by a patient with H.pylori, #CO, excretion
in the breath peaks between 10 and 15 minutes and declines thereafter with
a biclogical hati-life of about 15 minutes. Urea[C] that Is not hydrolysed by
H.pylori is excreted in the urine with a half-iife of approximately 12 hours.
About 10% of the **C remains in the body at 72 hours and is gradually
excreted with a blological hait-ife of 40 days.
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Two studies were performed. In both studies, patients with gastrointestinal

symptoms underwent the breath tes and an endoscopy. During the
endoscopy, biopsy samples were taken from the antraf gastric mucosa for

histological analysis (2 samples, Giemsa stain) and rapid urease test (1
sample, CLOtest®). Breath sampies were mailed fo a laboratory where thay
were read in a fiquid scinfiliation counter. Results were reported as
disintegrations per minute (DPM). Analysis for accuracy used the ten
minute breath sample. A breath sample DPM <50 was defined as a
negative result. DPM =200 was defined as a positive result. DPM in the
range of 50 -188 was classified as indeterminate.

STUDY 1:

Of 186 patients who had histopathology and Campylobacter Like Organism
[(CLO)est®] (80 men, 108 women), 53 were Infected with H.pylori as
datermined by agreement between histology and CLOtest®. The study
results are summarized below

Table 1: Study #1 (n=186, indeterminaie results included)

Histology and CLOtest®
H.pylort Pogilive __Negative _Totat
PYtest® Positive 51 8 59 Ppv.86%
(DPM Indoterminate 1 8 [}
10mins.)  Nepative 1 117 118 npv.98%
Total 53 133 186
sonshivity  specificity
96% 88%

Noles: PYtesi® al 10 min. was compared 1o the gold slandard of
biopsy results in which histology and CLOtes!® concurred. Patients
who did not have both biopsy tests performed, or in whom the tests
ditfered, were excliuded from analysis,. There was no stafistical
differance In test accuracy based on gender of patient.

ppv = puositive predictive value ( total PYtesi® positive divided by
true positive)

npv = negative predictive value ( total PYiest® negative divided
by true negstive)

STUDY 2:

Breath tests were performed on seventy-six patients (40 men, 36 women)
wha had higtology and CLOtest performed also. The results are summa-
rized below:

Table 2: Study #2 (naT6, results included)
Histology end CLOtest®
Hppori P Negativo
PYlestt  Poskive 22 0 22 ppv.100%
{OPM ledatormlnate 4 2 6
10mins)  Neg 1 47 48 npv.88%
Total 2 _43 78
sensitivity  specificity
82% pE%

Notes: PYtesi® al 10 min. was compared to the gold standard of biopsy
results in which histology and CLOtest® concurred, Patients who did not
have both biopsy tests performed, or in whom the tests differed, were
excluded from analysis. There was no statistical difference in test accuracy
based on gonder of patient.

PpY = poslilve predictive value (fotsl PYiest® positive divided by

true positive)
npv = negative predictive value (total PYtest® negative divided by
true negative) )
Table 3: Summary of Accuracy
, Study 1 Stidy 2
Senaktivity (5% Cl)
Including Indeterminates
0.98 (0.87,1.00) 0.82 {0.62,0.84)
Excluding indeterminates
098 (0.90,1,00)  0.86(0.76,1.00)
Specificity (95% Cl)
including Indeterminates
0.88 (0.81,0.83) 0.86 (0.86,1.00)
Excluding Indsterminates
0.94 (0.88,0.97) 1.00 (0.83,1.00)
Predictive Vaiues (95% CI)
Positive Prediclive Vajue
0.86 (0.75,0.94} 1.00 {0.85,1.00)
Negative Predictive Value
0.82 (0.95,1.00) 0.98 {0.91,1.00)
Values in parertheses are 95% confidence intervals
determined by using an exact procedure for binomial




Indications and Usage

PYtest® (urea["C} breath test) is indicated for use in the detection of
gastric urease as an aid in the diagnosis of H.pylorf infection in the human
stomach.

Precautions

General; After the patient ingests the urea[C) capsule, the sample
collected for test purposas is for in vitro diagnostic use only.

A false positive test could occur in patients who have achforhydria. Very
rarely, a false positive fest may occur due to urease associated with
Helicobacters cther than H.pylori {e.g. Helicobacter heilmanii).

Limitations of the Test:

» The test has been evaluated in cutpatients before elective endoscopy.

» Test results should be considered together with clinical signs and patient
history when diagnosing H.pylon infection.

* A negative result does not completely rule out the possibility of H.pylori

infection. If clinical signs and patient history suggest H.pylor infection,
repeat the PY1esi® or use an aliernative diagnostic method.

Information for Patients:

1t is necessary for the patient to fast for 4 hours before the test. The patient
should not have taken antibiotics or bismuth cantaining products for 1
month, sucralfate for 2 weeks and proton pump inhibitars for 1 week prior to
the test. Instruct the patient not to handie the capsule directly as this may
inferfere with the test result. The capsule should be swalfowed intact. The
capsule should not be chewed.

o ertility; No studies have
baen eorducied with urea["!:] m evaluato its potential for carcinogenicity,
impairment of fertility, or mutagenicity.

; Antibictics, proton pumg inhibitors, sucralfate, and
bismuth drug preparations are known to suppress H.pylori.
Ingestion of antibiotics or bismuth within 4 weeks, sucralfate within 2 weeks
or proton pump inhibitors within 1 week prior to performing the test may
give false negative results.

Pregnancy:;

Animal ion studies have not been conducted with PYtest®
{urea['*C}). h Is also not known whether PYtest® can cause fostal harm
when administered to a pregnant woman or can affect reproduction
capacily. When administration of PYtest® to a woman of child bearing
potential is considered, information should always be sought about
pregnancy.

: It Is not known whether this drug is excreted in human
milk,
Paeqfistric Use: Clinical studies in chiliren have not been conducted.

Pos! Treatment Evaluation: A negative PYtest 28 days afier completing
antibiotic treatment is evidence that the infection has been eradicated.

Radiation Safety

To allow radiation sources to be effeclively compared emissions of various
origins are expressed in terms of “effective dose” (ED). The ED of “C takes
into account the fraction of isofope sequestered in each organ tissue (as
recommended by the Intemational Commission for Radiclogical Protection
B0 [ICRP-60] which is adopted in Australia), the biclogical half life of the
isotops In that tssue, the effective energy of the beta particles compared
with standard lonising radiation (200kV x-ray source) and the administered
doss. ED [s expressed in Sieverls (1 Sievert [Sv]; 104 Sv = 1pSv),

The maximum estimaied ED received irom a single administration of PYtest®
capsule (37kBq of [“CJ-urea) is 3 pSv; Figure 2 summarizes radiation expo-
sure from the PYtesi® in comparison with other common sources of radia-
tion exposure.

The Australian population is subjected 1o an annuai radiation dose of about
1800uSv to 2400uSv per capul as a resutt of natural environmenital radiation
and the in vivo presence of radionudlides such as natural “C and “K in the
body. 24004Sv is equivalent to the radiation dose afforded by the ingestion
of 800 PYtest® capsules. A single PYtest® procedure is the aquivalent of
about 11 hours of normal and essentiafly inevitable radiation exposure from
the environmenl.
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Adverse Reactions

There were no adverse reactions reported in clinical frials at a rate > 1%. All
adverse reactions reported were felt by the investigators to be unrelated to
the PYtesi®.

Any suspacted adverss reaction should be reported to:

Australin
Fao; 02 6232 6992 OR roport via emal] using & Biue card.

Qverdosage

In the event of overdose, the patient should drink one glass of water {150
mL) every hour to hasten excretion of the radioisotope. Maximum excretion
of urea is achleved at a urine output of 22.0mL/min.

Dosage and Administration
Materigls provided:

As shown in Figure 3, the PYtest® Kit contains:
* PYtest® capsule

« One Ploneer brand biax balioon

« Cne report form

* One mailing box with labels**

*™ The kit includes analysls by TRI-MED Disiribuiors, Pty Lid of one batioon from one pasient at
one time point. ‘

FIGURE 3, PYTEST® KIT
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Stopwatchmmer capable of timing an interval up to 10 minutes.
2 Water (40mL}

Dosage;

One PYtest® capsule.

Procedural Notes:

* Inform the patient to fas! for 4 hours prior to the test.

« The patient should not have taken antibiotics and bismuth contalning
products for 1 month, proton pump inhibitors for 1 week and sucraffate for
2 week prior to the test.

* Have patient sitting at rest while doing the test.

* The capsule should not be handled directly as this may interfere with the
test result.

« To avoid contamination by bacteria in the mouth, the capsule should be
swallowed Intact. Do not chew capsule.

Step by Step Procedure for Balloon:

Table 4: Breath Sample Collection by Balioon

Befora the 1. Lahe! balioon and fll in breath test report form.

test 2. Check that alf materials are presant.

Minus 1 1. Open the package containing the PYtest® capsule

minute and fip the capsule into the empty
30 mL cup. Do not handie the capsule directly.

2. Hand the cup to the patient.

3. Fill the second cup with 20 mL kéewarm water,

1. Ask the patient to tip the capsule directly inta histher

mouth, ihen swallow & with the 20 mL of iukewarm

water.
2. Start the stopwatch when the patient swaflows the

capsule.
3, Discard waste (e.g., capstie packaging, used
siraws) according to your facilty’s requlations.
Ask the patient to drink another 20 mL of ukewam
water (in case the capsule may have lodged in the
us and not yet reached the mucosa),
1. Push a drinking straw Into the neck of the bafloon.
2. Ask the patiant to hold hisher breath for 5-10
sacands, then blow up a ballcon with 3 slow breath
through the straw, filling the balloon compietely.
3. Tie the neck of the balloon into a tight knot.
4. Check that the balloon label and the breath test
_report form are completed correctly.
After the Place the filled balloon and breath tes! report In the
test box and forward to TRI-MED Distributors Pty Ltd, at
Unit 6, 15 Walters Drive, Osbome Park, WA 6017.

Precautions for Use

Because of the very low radicactivity of individual PYtest® capsules, no
special precautions are needed for the disposal of small numbers of
capsules. Where it is necessary to dispose large quantitios of capsules, the
disposal of the waste should be carried out in accordance with the NHMRC
Code of Practice for the Disposal of Radioactive Waste by Users, (1985).

Quality Control

A minimum of 1 mmol of CO, is required to perform analysis of a breath
sample, The amount of breath required to provide 1 mmo! of CO, varies
depending on the amount of CO, the patient is producing, Smce a full
balloon typically contains at Jeast 1 mmol of C0,, the balloon should be

complelaly filled.

RESULTS

i f |
<50 DPM Negative for H.pyloni
650-189 DPM  Borderiine Posilive for H.pylon

>200 DPM Pasilive for H.pyfori

{DPM = disintegrations par minute)
Barderline positive result should bs evaluated by repeating the PYiest® or
using an aiternative diagnostic method. If repeat breath testing is under-
taken, careful history to exclude confounding tactors should be obtained. #f
confounding factors are present, wait an appropriate time {refer to Table 5)
before repeating the PYtest®.Tha cutolf point of 50 DPM was determined to

0 minute

3 minutes

10 minutes

be the mean + 3SD of results obiained in-patients who did nat have H.pylod.

Table §: Confounding Factors

Faclor __Resull Comment
Recent antibiotic False neg. | Relapse of partially treated
or bismuth Helicobactesr pytori (Hp) may take 1-4
coniaining weoks.
|_oroducls
Omeprazole (or False neg. | These agents suppress Hpin 40% of
other proton pump paﬂents. Disconﬂnue fof at laast 1
Sucralfate False nag. This agem suppfessos l-(o
Resective gastric | False neg. | Isolope may empty rapidly from the
_surgery stomach,
Resective gastric | False pos. Pahem may be achtorhydr&c and have
Food in stomach Unknown lsmope may nm come info comant
{also bezoar, with gastric mucosa. Patient may be
gastraparesis) achlorhydric and/or have bacterial
gergrowth (0on:Ho Urease) ]
Expected Values

As shown in Figure 4 approximately 30% of patients tested will be positive for
H.pyforl.
Figure 4: Hlsmﬂram showing DPM dtsnibutlon for the PYiest®
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It the capsule is damaped or appears sbnormal in eny way, it may give inaccurate results.

PYlest® kit {urea [*C] breath test) is supplied as a kit containing a PYlesi®
capsule; a clear gelatin capsule containing 37 kBq of urea [“C] and breath
collaction accessories.

PYlesi® capsules are also supplied separately in unit dose packages of 1, 10
and 100.

The PYtest® capsule has a shelf life of three years.The expiration date is
printed on the capsule label.

PYtest® capsules and kit should be stored below 30°C in an erea designated
by each Individual Institution’s regulations.

Manufactured by: AVENT, Inc.
6620S. Memorial Place,
Suite 100, Tucson, AZ 85758,
United States of America
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