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Instructions for Use ‘IFU’ citaNAT®

HBV

Nature of In-Vitro Diagnostic

Intended Use Quantitative

CitaNAT® HBV is a nucleic Technology Principle
acid amplification test for the Real-Time Polymerase Chain
quantification of Hepatitis B Virus Reaction ‘RT-PCR

‘HBV’ (Genotypes A to H) DNA

nucleic acid in human plasma. Applicable Clinical Specimens

Human plasma collected in
K2-EDTA containers

Overview of HBV

Hepatitis B virus (HBV) is an enveloped DNA virus, and a member of the family
Hepadnaviridae hepatotropic DNA viruses. Hepatitis B virus causes both acute
and chronic infection that can range from asymptomatic infection or mild
disease to severe or fulminant hepatitis. Acute hepatitis B is usually a self-
limiting disease marked by acute inflammation and hepatocellular necrosis.
Chronic hepatitis B (CHB) encompasses a spectrum of diseases, and is defined
as persistent HBV infection (the presence of detectable HBsAg in the blood
or serum for longer than six months), with or without associated active viral
replication and evidence of hepatocellular injury and inflammation.

It is estimated that worldwide, 2 billion people have evidence of past or present
infection with HBV, and 248 million are chronic carriers of HBV surface antigen
(HBsAg). The major complications of Chronic Hepatitis B (CHB) are cirrhosis
and Hepatocellular Carcinoma (HCC). Worldwide, it is estimated that around
686,000 people die each year from the complications of CHB*.

*Citation: Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott JJ. Estimations of worldwide prevalence of
chronic hepatitis B virus infection: a systematic review of data published between 1965 and 2013. Lancet.
2015;386(10003):1546-55.
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Instructions for Use ‘IFU’ citaNAT®

HBV

Overview of Technology
Principle

Real Time Polymerase Chain Reaction (RT-PCR) detects specific parts of the
pathogen genome. The detection happens by means of a fluorescent signal
that is generated by the use of dye labelled probes and Taq polymerase
enzyme. The probe has a fluorescent reporter dye attached to its 5" end
and a quencher dye at its 3" terminus. If the target sequence is present, the
fluorogenic probe anneals downstream from one of the primer sites and is
cleaved by the 5" nuclease activity of the Tag polymerase enzyme during the
extension phase of the PCR. Whilst the probe is intact, FRET occurs and
the fluorescence emission of the reporter dye is absorbed by the quenching
dye. Cleavage of the probe by Taq polymerase during PCR separates the
reporter and quencher dyes, thereby increasing the fluorescence from the
former. Additionally, cleavage removes the probe from the target strand,
allowing primer extension to continue to the end of template strand, thereby
not interfering with the exponential accumulation of PCR product. Additional
reporter dye molecules are cleaved from their respective probes with each
cycle, leading to an increase in fluorescence intensity proportional to the
amount of amplicon produced.
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Instructions for Use ‘IFU’ citaNAT®

HBV
Symbols

Use-by Date (dd/mm/yyyy)

Consult Electronic Instructions For Use ‘IFU’
Visit: www.eradicus.health/civdmd1 to access the controlled
version of the IFU.

-s°c  Temperature Limit
Upper Limit: -5°C
Lower Limit: -35°C

Manufacturer of the Medical Device

Date of Manufacture

LEL Do

IVD In-Vitro Diagnostic Medical Device

LOT Batch/Lot number

REF Catalogue Number

W Contains enough reagents for (N) tests
N
A Caution/Warning
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Instructions for Use ‘IFU’

Kit Contents

Each pack of CitaNAT® HBV (CIVDMD.1) is suitable for 100 reactions, and is supplied with the
following components:

citaNAT
HBV

Pack Name

Quantity

Tube Name

Quantity

Volume

Storage
Temperature

CitaNAT® HBV
Amplification
Reagents

Pack

1 Pack

CitaNAT ® HBV
Mix A

1 Tube

1100.00 pL

-5 10 -35°C

CitaNAT ® HBV
Mix B

1 Tube

300.00 pL

-5 10 -35°C

CitaNAT® HBV
Internal
Control Pack

1 Pack

CitaNAT ® HBV
Internal Control

1 Tube

100.00 pL

-5 10 -35°C

CitaNAT® HBV
Quantitative
Standards Pack

1 Pack

CitaNAT ® HBV
Quantitative
Standard 1, QS1
Concentration:
5.0 x108 IU/mL

1 Tube

100.00 pL

-510 -35°C

CitaNAT ® HBV
Quantitative
Standard 2, QS2
Concentration:
5.0 x10°% IU/mL

1 Tube

100.00 pL

-510 -35°C

CitaNAT ® HBV
Quantitative
Standard 3, QS3
Concentration:
5.0 x10* IU/mL

1 Tube

100.00 pL

-5 to -35°C

CitaNAT ® HBV
Quantitative
Standard 4, QS4
Concentration:
5.0 x10% IU/mL

1 Tube

100.00 pL

-5 to -35°C
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Instructions for Use ‘IFU’ c i ta NAT®

HBV

Materials Required, Not
Provided

1. Viral DNA Nucleic Acid Extraction/Purification Kit
Refer to required materials list provided by the manufacturer of the nucleic acid extraction/
purification system.

Verify performance of the nucleic acid extraction system with CitaNAT® HBV prior to use.

2. Micropipettes
Ensure that each micropipette is calibrated before use (refer to manufacturer instructions).

3. Optical PCR Tubes/Plates
Ensure compatibility of the PCR tubes/plates with the RT-PCR instrument being used (refer to
manufacturer instructions).

4. Filter Tips
The filter tips must be compatible with the micropipettes being utilised (refer to manufacturer
specifications).

5. Vortex Mixer

6. Cooling Block / Ice Bucket
7. Disposable PPE Suit/Gown
8. Safety Glasses or Disposable Face Shield
9. N95-Mask

10.Three-Ply Mask

11. Powder-Free Nitrile Gloves
12. Shoe Cover

183. Hair Cover

14. Nuclease Free Water

15. 70% Ethanol

16. 5% Hypochlorite
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Instructions for Use ‘IFU’ c i ta NAT®

HBV

Real-Time PCR Instruments

The performance of CitaNAT ® HBV has been verified on the following branded
instruments:

1. Biorad CFX96 Touch Real-Time PCR Detection System
2. Qiagen Rotor-Gene Q 2-plex

3. Qiagen Rotor-Gene Q 5-plex

4. Applied Biosystems 7500 Fast

Performance of CitaNAT ® HBV on an RT-PCR instrument of any other
make (than those listed above) must be verified internally within the clinical
laboratory prior to use. Refer to manufacturer specific instructions for RT-
PCR programming and troubleshooting of RT-PCR data (eg: threshold setting,
baseline normalisation, cycles to analyse etc.).

RT-PCR instruments that require the presence of a reference dye are not
compatible with CitaNAT ® HBV.
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Instructions for Use ‘IFU’ citaNAT®

HBV

Precautions To Take
When You Receive the
CitaNAT® HBV Shipment

Verify If CitaNAT® HBV Has Been Delivered To You Under
Proper Conditions

Shipments Without Data Loggers Shipments With Data Loggers

Upon receipt of the shipment package In case your shipment includes a
containing the CitaNAT® HBV IVD data-logger, access the temperature
medical device, verify the presence of log of the shipment (follow the
dry ice in the package. If there is no instructions provided with the data
dry ice present, then quarantine the loggertoaccessthe data)and accept
material and escalate the issue to your the shipment only if the temperature
quality manager and purchase team.  was under <-5°C throughout the

duration of the shipment.

Verify Expiry Date Store all kit components
Verify the expiry date of the lot/ in a deep freezer with
batch of the CitaNAT® HBV temperature between

supplied to you. -5°C to -35°C.

DO NOT use expired reagents.

Store amplification Create ‘Single-Use’
reagents away from Aliquots of all kit
internal control and components based
quantitative standards. on lab consumption
estimates.
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Instructions for Use ‘IFU’

citaNAT
HBV

How To Use The Internal

Control

Dilute the
internal control
by a factor of 20
prior to use.

How To Create A 20-Fold Dilution:
Aliquot 1pL of internal control and
add 19uL of nuclease free water.

How To Use The Internal
Control in Nucleic Acid
Extraction

1. Create a 20-fold dilution of internal
control.

2. Add 1.6pL of the 20-fold diluted
internal control for each 10uL of
elution volume into the lysis buffer
immediately before nucleic acid
extraction.

Example: If the final elution volume of
your extraction procedure is 100pL,
then add 16pL of the 20-fold diluted
internal control to the lysis buffer.
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The ‘Internal Control’ allows
the operator to control the
performance of nucleic acid
extraction/purification and also
to monitor inhibition of the
RT-PCR reaction.

DO NOT add the internal
control directly to the
specimen.

Using The Internal Control
Directly In RT-PCR
Reactions For Quantitative
Standards.

The internal control is added
directly to the reaction mix for the
reactions that use the quantitative
standards. Add 1.0pL of the
20-fold diluted internal control
to the tube containing the
mastermix and then add 5.0pL
of the respective quantitative
standard.



Instructions for Use ‘IFU’

citaNAT
HBV

How To Use The Quantitative

Standards

The CitaNAT® HBV Quantitative
Standards allow the operator to
generate a standard curve for
quantification of HBV DNA.

The Quantitative Standards have
been calibrated against the 5th
WHO International Standard for
Hepatitis B Virus DNA for NAT
(NIBSC UK, Cat. No: 22/120).

How To Prepare the
Quantitative Standards
Reaction.

Note: Prepare a separate reaction

for each of the 4 quantitative
standards.

Step 1: Dispense 5uL of the
quantitative standard into a pcr
tube containing 14pL of the
amplification master mix.

Step 2: Dispense 1L of the 20-
fold diluted internal control.

Proceed with PCR cycling along
with clinical specimens.

ERADICUS

Quantitative Standards

are highly temperature
sensitive. Thaw and handle
the standards on ice/ice
block/mini-cooler.

Avoid repeat freeze-thaw of
the quantitative standards
by creating single use
aliquots.

Calibrated Concentration of
the Quantitative Standards

CitaNAT HBV | Calibrated
Quantitative Concentration
Standards

QS 1 5.0 x 10® IU/mL
QS 2 5.0 x 10° IU/mL
QS 3 5.0 x 10* IU/mL
QS 4 5.0 x 10® IU/mL
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Instructions for Use ‘IFU’ citaNAT®

HBV
Limitations of CitaNAT® HBV

+  This IVD device is intended for use by laboratory professionals qualified/
trained in quantitative RT-PCR techniques.

+  CitaNAT® HBV has been validated exclusively on plasma specimens
separated from whole blood collected in K2-EDTA containers. Other
specimen types have not been evaluated and should not be tested in this
mannet.

+  CitaNAT® HBYV cannot exclude diseases caused by pathogens other than
Hepatitis B Virus.

+  Performance of nucleic acid extraction/purification kits must be verified
before use with this IVD.

*  Repeat freeze-thaw of CitaNAT® HBV Amplification Reagents, Internal
Control and Quantitative Standards will seriously impact the performance
of the CitaNAT® HBV IVD medical device.

+ Lack of segregated storage and handling of the CitaNAT® HBV
Amplification reagents, Internal Control and Quantitative Standards may
impact the performance of the CitaNAT® HBV IVD medical device.

+  The quality of the clinical specimen, if compromised due to improper

handling, transport and storage conditions may lead to false negative
results.

+  Mutations, although extremely rare, in the binding sites of the
oligonucleotide primers and probes provided in the CitaNAT® HBV
Amplification Reagents may lead to false negative results.

+ Results of CitaNAT® HBV must always be interpreted in conjunction with
other clinical parameters.

+  The sensitivity of Hepatitis B Virus genotype H has been evaluated only
in-silico and not in-vitro.
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Instructions for Use ‘IFU’ citaNAT®

HBV

Ensure Personal Protection
and Safety

+  Hepatitis B virus has been assigned to a biosafety level 2 containment
level.

+  Hepatitis B has been one of the most frequently occurring laboratory-
associated infections, and laboratory workers are recognized as a high-
risk group for acquiring such infections.

+ Licensed recombinant vaccines against hepatitis B are available and are
highly recommended for laboratory personnel.

+  Extreme caution should be taken with contaminated needles or sharp
instruments.

+ All specimens should be collected with appropriate infection control
precautions.

+  Each patient sample should be considered as potentially infectious and
handled accordingly.

+  Processing of samples should be performed in accordance with national
biosafety regulations.

+ Do not eat, drink, smoke, wear make-up, or handle contact lenses in
areas where reagents and/or human specimens are handled. Handle
human specimens with precaution (infectious risks), using good
laboratory practices.

+  Perform all manipulations with specimens containing live virus with a
minimum of a Class Il microbiological safety cabinet.

+  Personal protective equipment should be used as appropriate, such as
splash shields, face protection, gowns, and gloves.
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Instructions for Use ‘IFU’ c i ta NAT®

HBV

How To Dispose Used
Reagents and Specimens?

Secondary barriers, such as hand washing sinks and waste
decontamination facilities, must be available to reduce potential
environmental contamination.

Dispose of used reagents and specimens according to local bio waste
segregation and disposal regulations.
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Instructions for Use ‘IFU’ citaNAT®

HBV

Contamination Control

+  Application technologies such as PCR (Polymerase Chain Reaction)
are sensitive to accidental addition of PCR products from previous
amplification reactions. Incorrect results may occur if clinical samples
or reagents used in the amplification step become contaminated by
accidental introduction of an amplification product (amplicon). The
workflow in the laboratory should be unidirectional.

+ Maintain separate work areas for testing and handling of nucleic acids.

+  During sample preparation, compliance with GLP (Good Laboratory
Practices) is essential to minimise the risk of cross-contamination
between samples and samples, and inadvertent introduction of nucleases
into samples after the extraction procedure. Appropriate cleaning and
sanitization techniques should always be used when using nucleic acids.

+  Keep separate, and designate each piece of equipment to a task
(pipettes, microcentrifuges) as well as consumables (tubes, tips, etc.) for
test preparation and nucleic acid extraction work.

+  Change pipette tips with filters before each pipetting of liquids.

+  Keep reagents and tubes, used for the reaction, capped or covered and
segregated as much as possible.

+  Wear a clean gown and powder-free gloves (never used) during test
preparation (either reaction mix preparation and template addition).

+  Ensure to change gloves and all personal protection gear when moving
from an area where no nucleic acids are handled (i.e. mastermix
preparation room) to a room where nucleic acids are handled (i.e nucleic
acid extraction room or template addition room).

What To Do When Contamination is Supected

+  Segregate suspected contaminated equipment, consumables and
reagents.

+  Work surfaces, pipettes and centrifuges should be cleaned and
decontaminated with a cleaning agent such as 10% bleach to minimise
the risk of nucleic acid contamination. Bleach residue can be removed
with 70% ethanol. Commercially available nucleic acid decontamination
products may also be used as per established laboratory procedures.

« Autoclave micropipettes (if compatible).
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Instructions for Use ‘IFU’

citaNAT
HBV

Overview of Assay Procedure

1. Specimen Collection

Withdraw 5-10 ml venous blood into
a K2-EDTA collection tube.

2. Plasma Separation

Separate whole blood into plasma
and cellular components by
centrifugation for 20 minutes at
800-1600 x g within 6 hours.

3. Specimen Transport
Ship specimens within 6 hours.
Shipment Temperatures:

Whole blood: 2-8°C.
Plasma: —15°C to -30°C

4. Viral DNA Extraction

Extract viral DNA from the specimen
using a suitable nucleic acid

extraction kit. Add the internal control

during specimen processing to track
the efficiency of DNA extraction.

5. Prepare RT-PCR Master Mix

Prepare the RT-PCR master mix on
ice. Add 11.00 pL of Mix A and 3.00
uL of Mix B. Dispense the mastermix
into 0.2ml PCR tubes.

ERADICUS
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6. Add Specimen Template

Add 6.0 pL of the DNA extracted
from the specimen to the mastermix
dispensed into the pcr tubes.

7. Setup Quantitative Standards

Setup 1 reaction for each of the
quantitative standards provided.

Dispense 5.0 plL of the quantitative
standard into the pcr tube containing
the mastermix. Dispense 1.0 pL of the
internal control (diluted 20-fold).

8. RT-PCR Cycling and Analysis

Program the RT-PCR instrument and
incubate the reactions containing
the specimen DNA and quantitative
standards.

Establish the threshold for FAM (HBV)
and HEX (Internal Control) channels.
Program the concentration of the
quantitative standards into the
RT-PCR Instrument.

Review the slope and linearity (R2)
of the standard curve, if acceptable,
proceed to record the concentration
of the specimen being evaluated.
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HBV

Specimen Collection,
Transport, Handling and
Storage

Warnings

»  Hepatitis B has been one of the most frequently occurring laboratory-associated
infections, and laboratory workers are recognized as a high-risk group for acquiring
such infections.

+  Samples should be collected, transported and stored using proper conditions and
procedures. Improper collection, transport, or storage of samples may impair the
ability of the assay to detect target sequences.

+ Improper specimen collection technique can cause physical harm to the patient.

. Use of non-sterile consumables for blood collection can cause serious harm to the
patient.

» Incorrect identification of specimens can lead to false reporting.

Precautions

»  Licensed recombinant vaccines against hepatitis B are available and are highly
recommended for and offered to laboratory personnel.

«  Specimen collection should be undertaken only by trained professionals.

. Extreme care and caution must be taken to ensure that sterile consumables are
used for blood collection.

»  All specimens must be handled as potentially infectious material.

+  Extreme caution must be taken to avoid contamination during specimen collection
and plasma separation and storage to avoid false positives or negative results.

. Virus encapsulated DNA is stable for 3 days if stored at 2-8°C, for weeks if stored
at -20°C or lower, and even for months and years when stored at -70°C or lower.

«  Separated Plasma must be transferred into a separate sterile tube within 4 hours of
phlebotomy.

»  Personnel must be trained to pack and ship specimens according to the regulations
and in a manner that corresponds to their function-specific responsibilities.

+  Specimen collection labelling is also important for instructing on proper specimen
collection and stability of the specimens

ERADICUS
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HBV

Specimen Collection,
Transport, Handling and
Storage

Procedure

Operators must be certified in and must follow established laboratory procedures for
specimen collection and processing.

The following is just an overview of the specimen collection procedure:
1. 3-5ml of blood has to be drawn into a K2EDTA vacutainer.

2. Cap and swirl the tubes for uniform mixing of blood and K2EDTA tubes (8 times, do
not agitate)

3. The K2EDTA blood samples should be centrifuged (20 minutes at 1000-1500g) to
separate plasma from cellular material.

4. Transfer separated plasma into a separate sterile tube within 6 hours of

phlebotomy.
Optimal Temperatures for Specimen Transportation
Specimen Storage Guidance
Virus encapsulated DNA is stable for Pack and ship patient specimens
3 days if stored at 2-8°C, for weeks suspected and/or confirmed cases
if stored at -20°C or lower, and even of infection, cultures, or isolates
for months and years when stored at as UN 3373 Biological Substance,
-70°C or lower. Category B, in accordance with the

current edition of the International
Air Transport Association (IATA)
Dangerous Goods Regulations.
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HBV

Viral DNA Extraction from
Plasma Specimens

Commercially available nucleic acid extraction kits suitable for viral DNA extraction from
plasma may be used with CitaNAT® HBV.

It is important that the laboratory verify the performance of the nucleic acid extraction
kit prior to use with CitaNAT® HBV.

The input specimen volume and elution volumes used during the development of
CitaNAT® HBV were 0.2mL and 60.00uL, respectively.

During development, the formulation of the elution buffer was noted to be 10 mM
Tris-Cl; 0.5 mM EDTA; pH9.0). Care should be taken to avoid elution buffers with any
additives in addition to Tris-Cl and EDTA, since the same have not been evaluated and
may inhibit the reaction sytem.

Operators must follow the manufacturer’s protocol during the nucleic acid extraction.

DO NOT add the CitaNAT ® HBYV Internal Control to the specimen directly; only add
the Internal Control to the Lysis Buffer.

Procedure

1.

2.

3.
4.

Thaw the CitaNAT® HBYV Internal Control on Ice (use the single-use aliquots if
prepared during opening).

Prepare a bulk volume of the 20-fold dilution of the CitaNAT ® HBYV Internal Control
based on the elution volume of the nucleic acid extraction procedure and the
number of specimens being extracted.

Add 1.6 pL of the 20-fold diluted internal control for each 10 pL of elution
volume into the lysis buffer immediately before nucleic acid extraction. For
example: if the elution volume is 100 pL, then 16 uL of the 20-fold diluted internal
control must be added to the lysis buffer for each specimen before starting the
nucleic acid extraction procedure

Follow the manufacturer instructions of the nucleic acid extraction kit being used.

Store the extracted nucleic acids at -20°C till use in the subsequent assay setup
procedure.

Negative Extraction Control: It is recommended to run a negative extraction control,
wherein a known negative specimen is processed alongside unknown specimens

to verify the overall performance, and to control the risk of contamination within the
nucleic acid extraction process.
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HBV

Assay Setup Procedure

Warnings

Amplification Reagents (Mix A and Mix B) are highly susceptible to contamination
from nucleic acid templates (including the Internal Control and Quantitative
Standards).

All reagents provided with the kit are highly susceptible to denaturation with repeat
freeze-thaws.

All reagents provided with the kit are highly susceptible to denaturation if not
thawed and handled on ice during the entirety of their lifecycle.

Volumetric variations arising from use of micropipettes that are out-of-calibration
can critically affect the assay performance.

DO NOT use amplification reagents, internal control and quantitative standards of
different manufacturing lots while processing clinical specimens.

Immediately process the prepared reactions on a real-time PCR instrument.
DO NOT STORE.

Precautions

Before starting, thoroughly decontaminate and clean all work surfaces and
instruments with Hypochlorite and 70% Ethanol (as per established laboratory
procedures) to reduce the risk of cross contamination from previous processing
runs.

The laboratory must have a dedicated area for preparation of amplification master
mix, nucleic acid extraction and template addition. The availability of separate
areas to handle amplification related reagents will significantly reduce the risk of
contamination during assay setup.

AVOID repeated freeze-thawing of CitaNAT® HBV Amplification Reagents, Internal
Control and Quantitative Standards by creating single-use aliquots.

The operator must wear personal protective equipment ‘PPE’ including a
disposable gown, nitrile powder-free gloves, N-95 mask, hair cover, shoe cover,
and face shield/safety glasses. The operator must change PPE when moving
between the dedicated areas in order to reduce the risk of contamination. Follow
established PPE donning and doffing procedures.

The laboratory must have a chemical and biological spillage kit available at all times
during the specimen processing and assay setup.

The operator must ensure that all relevant equipments (such as micropipettes) are
calibrated prior to use.
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HBV

Preparing the ‘Master Mix’

Procedure

1. Decontaminate micropipettes, air-flow cabinets and relevant equipments/work
surfaces prior to preparation of the CitaNAT® HBV master mix.

2. Retrieve the CitaNAT® HBV Mix A and CitaNAT® HBV Mix B from the deep freezer
and thaw in an ice bath/block.

3. Ensure all kit reagents including Mix A, Mix B, quantitative standards and the
internal control have identical lot/batch IDs.

4. Prior to opening the reagent tubes, undertake a short spin-down of the reagent
tubes to ensure collection of volume on caps and walls.

5.  Once the CitaNAT® HBV Mix A and CitaNAT ® HBV Mix B aliquots have thawed,
prepare a master mix per the table below for ‘N’ Number of Reactions.

CitaNAT® HBV Master Mix Formulation

Reagent Name Volume Per Reaction Volume per ‘N’ Reactions
Mix A 11.00 pL 11.00 L x ‘N’

Mix B 3.00 pL 3.00 L x ‘N’

Total Volume 14.00 pL 14.00 L x ‘N’

Prepare the Master Mix on Ice.

Note: Prepare the Master Mix for an additional 1 reaction to minimise pipetting errors/
variations.

6. Dispense 14.00 pL of the freshly prepared CitaNAT® HBV master mix into each
PCR tubes/wells, and proceed for specimen template addition.

DO NOT add the Internal Control directly to the master mix. The introduction of the
internal control in the same area as the amplification reagents will increase the chance
of false negatives (especially in the case of invalid specimens).

Use the master mix immediately after preparation, and keep on ice. DO NOT store the
prepared master mix for future use. AVOID repeated freeze-thaw of the master mix.
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HBV

Preparing the Specimen
and Quantitative Standard
Reactions

Procedure
1. Decontaminate the air-flow cabinet and relevant equipments prior to template
addition.

2. Add the specimen DNA and quantitative standards to the master mix per the
following table:

CitaNAT® HBV Master Mix Formulation
Template Master Template CitaNAT® HBV Total
Category Mix Volume Internal Control Volume
Volume (20-Fold Dilution)
Extracted Nucleic | 14.00 pL 6.00 pL Internal Control was | 20.00 pL
Acid of Clinical added during DNA
Specimen extraction.
Negative 14.00 pL 6.00 pL Internal Control was | 20.00 yL
Extraction Control added during DNA
extraction.
No Template 14.00 pL 6.00 pL of Not Applicable 20.00 pL
Control Nuclease Free
Water
Quantitative 14.00 pL 5.00 pL 1.00 pL 20.00 pL
Standard 1 ‘QS1’
Quantitative 14.00 pL 5.00 pL 1.00 pL 20.00 pL
Standard 2 ‘QS2’
Quantitative 14.00 pL 5.00 pL 1.00 pL 20.00 pL
Standard 3 ‘QS3’
Quantitative 14.00 pL 5.00 pL 1.00 pL 20.00 pL
Standard 4 ‘QS4’

Prepare the Reactions on Ice.
3. Immediately proceed for incubation on the real-time PCR instrument.
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HBV

Programming the RT-PCR
Instrument

Improper programming of the real-time PCR instrument will critically
impact the performance of the CitaNAT® HBV IVD medical device.

1. Follow manufacturer instructions and program the RT-PCR instrument in the
following manner:

CitaNAT® HBV RT-PCR Cycling Program

Number of Incubation Incubation Note
Cycles Temperature Time
1 95.00 °C 5 Minutes
95.00 °C 15 Seconds
45
60.00 °C 1 Minute Acquire signals for FAM
and HEX channels

Ensure that the positions of the specimens, standards and controls are correctly labelled
on the instrument software.

Program the value of the CitaNAT® HBV Quantitative Standards on the RT-PCR

instrument in order to generate a standard curve.

Refer to the table below:

Standard

CitaNAT® HBV Quantitative

Concentration

Quantitative Standard 1 ‘QS 1’

5.0 x 106 IU/mL

Quantitative Standard 2 ‘QS 2’

5.0 x 10° IU/mL

Quantitative Standard 3 ‘QS 3’

5.0 x 10* IlU/mL

Quantitative Standard 4 ‘QS 4’

5.0 x 10° IlU/mL

2. After the RT-PCR run is finished, save the run file and proceed to data analysis
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Data Analysis and Results
Interpretation

Only once has the performance of the CitaNAT® HBV Quantitative Standards been
determined to be linear (R2: > 0.99 and Slope: -3.22 to -3.45), must the quantification
values of the clinical specimens be recorded from the instrument software.

Operators must use the table below for data analysis and results interpretation:

Analysis of Negative and Invalid Results

FAM Channel (HBV DNA) | HEX Channel (Internal Control) Result
No Amplification Ct < 33.50 Negative
No Amplification Ct > 33.50 Invalid
No Amplification No Amplification Invalid

Analysis of Quantification Data

HBV DNA Concentration | HEX Channel Quantitative Evaluation
(IU/mL) (Internal Control)
> 8.00 IU/mL Ct < 33.50 Report Quantified Value in IU/mL
< 8.00 IU/mL Ct < 33.50 HBV DNA Detected; Below Lower
Limit of Quantification
< 8.00 IU/mL Ct value > 33.50 or Indeterminate. Reprocess the
No Amplification specimen.
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Performance Characteristics

Linear Range

In order to determine the linear range and the limits of quantification an analytical
sensitivity panel spanning a concentration of 1.67E+10 IU/mL to 8.33E-02 |IU/mL was
prepared by serially diluting a HBV S Gene pGEM-T DNA Plasmid (calibrated with the 5th
WHO IS for HBV DNA) in HBV DNA negative plasma (collected in a K-EDTA container).
The limits of quantification were determined by evaluating the total error (TE = |bias|
+ 2SD) using the CLSI Standard (Evaluation of Linearity of Quantitative Measurement
Procedures. 2nd ed. CLSI guideline EPO6. Clinical and Laboratory Standards Institute;
2020). The highest tested concentration of 1.67E+10 IU/mL of HBD DNA vyielded a
bias and total error rate of 0.13 Log10 IU/mL and 0.26 Log10 IU/mL respectively. The
lowest tested concentration of 8.33E+00 IU/mL yielded a bias and total error rate of
0.45 Log10 IU/mL and 0.87 Log10 IU/mL respectively. The linear range of CitaNAT®
HBV was thus determined to be 1.67E+10 IU/mL (upper limit of quantification, ULOQ) to
8.33E+00 IU/mL (Lower Limit of Quantification, LLOQ). The correlation coefficient (R2)
across the linear range was determined to be 0.99. Linearity of CitaNAT® HBV against
HBV genotypes A-G was evaluated with the 1st WHO International Reference Panel
for Hepatitis B Virus Genotypes for NAT (PEI,Cat No.: 5086/08). The panel members
representing the genotype specific HBV DNA positive specimens were serially diluted
(10-fold) until the concentration reached 4x the established LLOQ of CitaNAT® HBV.
The correlation coefficient (R2) across genotypes A to G was >0.95.

Figure: Linear Range of CitaNAT® HBV.The straight line was determined by a

linear regression of the Log10 calculated concentrations with the Log10 nominal
concentrations. The equation of the regression line is included in the figure.
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Performance Characteristics

Limit of Detection

In order to determine the Limit of Detection a panel spanning a concentration range of
2.42 Log10 IU/mL (263 IU/mL) to 0.02 Log10 IU/mL (1 IU/mL) of HBV DNA was prepared
by serially diluting the 5th WHO International Standard for HBV DNA (concentration
for which was verified by a state of the art IVD medical device) in HBV DNA negative
plasma (collected in a K-EDTA container). The specimens per the calibration panel
were subjected to nucleic acid extraction using a commercially available nucleic acid
extraction system and eluted in a 60puL of the elution buffer. The concentration of HBV
DNA that can be detected with a positivity rate of greater than 95% was 8.3 1U/mL.

Trueness of Measurement

The performance of CitaNAT® HBV was compared to a state-of-the-art reference
method assay. The reference method assay has been authorised for use by the regulatory
authority of India. 50 HBV DNA positive specimens (left-over from laboratory testing)
were procured from a biobank. The specimen viral loads covered were 1.06E+08 to
8.48E+02 copies/mL). The data were analysed by Bland Altman for valid, paired viral
loads within the dynamic ranges of both assays. Three lots of CitaNAT® HBV were
evaluated. CitaNAT® HBV showed good correlation with the reference method. Bland
Altman analysis of 50 specimens tested with CitaNAT® HBV and reference method are
shown in the figure below.The differences in levels of the 50 specimens between the
CitaNAT® HBV and the reference method were within + 2 SD of the mean difference.
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Performance Characteristics

In-Silico Evaluation for Inclusivity and Cross-Reactivity

The CitaNAT®HBYV was evaluated in-silico for inclusivity and exclusivity of the HBV
DNA detection assay. The detectability of all clinically relevant HBV genotypes has been
confirmed by in-silico evaluation of CitaNAT®HBV assay by undertaking alignment
using NCBI Nucleotide BLAST across all available HBV (Hepatitis B virus (taxid:10407))
related nucleic acid sequences within the nucleotide collection (nr/nt) database. The
CitaNAT®HBYV assay shows 100% identity match to the available sequences of HBV.
Clinical subtypes/isolates were also included if there was a single mismatch within the
primer binding sites. The in-silico cross-reactivity evaluation of the HBV DNA detection
assay was undertaken by means of NCBI Primer BLAST against several organism
databases including refseq mRNA, refseq representative genomes for homosapiens,
viruses, bacteria, and fungi. The analysis did not yield any cross-reactivity. Hit results
were analysed and assessed for potential non-HBV target matches. Results were
categorised as perfect matches to the primer/probe sequences, close matches (within
2 nucleotide edit distance), and distant matches (> 2 nucleotide edit distance). Pan
HBV Inclusivity analysis: A total of 3520 sequences were selected on the basis of
homology with the HBV assay primers and probe. A total of 11 sequences were found
to have either 1 or 2 mismatches (within the acceptance range), and were deemed to
be inclusive. HBV Genotype A to H Inclusivity Analysis: Across all genotypes a total of
668 sequences were selected on the basis of homology with the HBV assay primers
and probes. A total of 84 sequences were found to have only 1 or 2 mismatches (within
the acceptance range) in either the forward primer, reverse primer and probe, and were
deemed to be inclusive. In summary, the assessment of homology between available
sequences of HBV (genotype A-H) as of May 3rd, 2024 and the CitaNAT® HBV assay
primers and probe shows that the risk of significant loss in reactivity and false negative
results is very low due to the absence of significant numbers of mismatches.
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Performance Characteristics

Precision, Repeatability

The repeatability precision of CitaNAT® HBV was evaluated across two lots of the
IVD medical device. One unique operator and instrument were used and the following
specimen conditions were evaluated. The CitaNAT® HBV quantitative standards and
HBV DNA positive and negative clinical specimen (quantified using a reference method
assay) were used for this study. A dilution of the HBV DNA positive clinical specimen
was prepared using HBV DNA negative plasma to achieve a concentration of 1.51
Log10 IU/mL (4x 95% LoD + 1 SD) was selected for precision evaluation and subjected
to viral DNA extraction.The performance of the CitaNAT® HBV quantitative standards
ranging from a concentration of 5.0E+6 to 5.0E+3 were also evaluated within each run.

Results Summary, citaNAT HBV: Precision, Repeatability
Condition | Parameter Lot: CIVDMD.L1 Lot: CIVDMD.L2

Evaluated

Mean STDEV Mean STDEV

QS 1 FAM Ct 18.94 0.21 19.10 0.32
QS 2 FAM Ct 22.25 0.34 22.30 0.50
QS 3 FAM Ct 25.71 0.41 25.80 0.68
QS 4 FAM Ct 28.84 0.29 29.17 0.32
Standard Efficiency 100% 0.02 98.74% 0.03
Curve

Intercept 41.253 0.54 41.52 0.59

Correlation 0.999 0.00 1.00 0.00

Coefficient

(R2)

Slope -3.329 0.06 -3.35 0.07
HBV DNA | Concentration | 1.64 0.28 1.63 0.32
Positive 1.51 Log10 IU/
Plasma mL
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Performance Characteristics

Precision, Reproducibility

The reproducibility precision of CitaNAT® HBV was evaluated with two unique lots,
two operators and two instruments. The CitaNAT® HBV quantitative standards and
HBV DNA positive and negative clinical specimen (quantified using a reference method
assay) were used for this study. A dilution of the HBV DNA positive clinical specimen
was prepared using HBV DNA negative plasma to achieve a concentration of 1.51 Log10
IU/mLmL (4x 95% LoD + 1 SD) was selected for precision evaluation and subjected
to viral DNA extraction.The performance of the CitaNAT® HBV quantitative standards
ranging from a concentration of 5.0E+6 to 5.0E+3 were also evaluated within each run.

Results Summary, citaNAT HBV: Precision, Reproducibility
Condition | Parameter Inter-Lot Inter-Operator | Inter-Instrument
Evaluated
Mean | STDEV | Mean | STDEV | Mean STDEV
QS 1 FAM Ct 19.018 | 0.12 19.04 | 0.15 19.45 0.72
QS 2 FAM Ct 22277 | 0.04 |22.31 0.09 22.72 0.66
QS 3 FAM Ct 25.751 0.06 |25.84 | 0.20 26.21 0.71
QS 4 FAM Ct 29.004 | 0.23 | 28.91 0.11 29.24 0.57
Efficiency 99.2% 0.01 101% | 0.03 101% 0.02
Intercept 41.38 0.19 | 4116 | 0.13 41.53 0.39
Standard
Gura’ | correlation | 1.00 | 000 | 099 | 000 | 1.00 0.00
Coefficient
(RSQ)
Slope -3.34 0.02 -3.28 | 0.06 -3.29 0.05
HBV DNA Conc. 1.64 0.01 1.72 0.12 1.68 0.05
Positive 1.51 Log10
Plasma IU/mL
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Performance Characteristics

Cross Reactivity

Commonly cross-infecting microorganisms for which reference standards were
available were evaluated in the laboratory. A cross-reactivity panel was prepared with
high-medium level concentration of the cross-infecting microorganism. Further the
5th WHO International standard for HBV DNA was spiked into the specimen at a final
concentration of 1.53 Log10 IU/mL. The impact of the cross-infecting microorganism
was evaluated on the ability of CitaNAT® HBV to detect HBV DNA at ~4x LoD.
Additionally, the microorganisms were also evaluated for false positives in HBV DNA
negative plasma. There was no cross-reactivity with any of the organisms tested.

Instructions for Use ‘IFU’

Microorganism HBV DNA Positive at HBV DNA Negative
1.51 Log10 IU/mL

Adenovirus +++ i
Hepatitis A Virus +++ —
Hepatitis C Virus +++ —
Hepatitis D Virus +++ —
Hepatitis E Virus +++ —
Mycobacterium Tuberculosis +++ -
Chikungunya Virus +++ —
HIV-1 Virus +++ —
HIV-2 Virus +++ —
ParvoVirus B19 +++ i
Epstein Barr Virus +++ —
Varicella-Zoster Virus +++ —
HPV 16 +++ —
HPV 18 +++ —
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Interfering Substances

Interfering substances as listed below were pooled*™ to achieve the specified
concentrations in HBV DNA negative plasma. The negative plasma containing the
interfering substances at the target concentration (3 x Peak Plasma Level (Cmax)) were
further spiked to a final concentration of 2.0 Log10 IU/mL with the 5th WHO International
Standard for HBV DNA (NIBSC, cat no.: 22/120). The specimens were then subjected to
nucleic acid extraction in 5 specimen replicates. The testing was performed according to
CLSI Guideline EP7-A2 Interference Testing in Clinical Chemistry; Approved Guideline—
Second Edition using one lot of reagent. All the blood analytes and therapeutic drugs
tested were shown not to interfere with the performance of the CitaNAT® HBV.

Pool of Interfering | HBY SaA poskive | HBV DNA Positive HBV DNA
Substances (2.0 Log10 1U/mL) (2.0 Log10 1U/mL) Negative

1 -0.18 +H+++ | -

2 -0.22 +++++ [ -

3 -0.15 +++++ | -

4 -0.29 +++++ | e

5 -0.10 +++++ | -

6 -0.26 +++++ | -

7 -0.15 | -

8 -0.13 +++++ | -

9 -0.22 +H+++ | -

**Pool of Interefering Substances (Pool Components and Respective Concetrations)

Pool 1: Albuminm, 6 gram/dL; Pool 2: Haemoglobin, 20 gram/dL; Pool 3: Triglycerides, 500 mg/dL; Pool 4:
Bilirubin; Pool 5: 1.2 mg/dL; Aspirin, 200 mg/dL; Hydrochlorothiazide, 500 mg/dL; lbuprofen, 50 pg/mL;
Ethambutol, 4.1 pg/ml; Fluconazole, 50 ug/mL; Prednisone, 50 pg/mL; Acetaminophen, 50 pg/mL; Furosemide,
500 pg/mL; Imipramine, 500 ng/mL; 2 mg/L; Ciprofloxacin, 2 mg/L; Atenolol, 600 ng/mL; Amlodipine, 50 ng/
mL; Ceftriaxone, 200 pg/mL; Pyrazinamide, 50 mg/L; Levofloxacin, 10 mg/L; Atorvastatin, 50 ng/mL; Keflex
(Cephalexin), 50 ng/mL; Azithromycin 1 mg/L; Amitriptyline, 10 pg/mL; Pool 6: Ciprofloxacin, 2 mg/L; Atenolol,
, 600 ng/mL; Amlodipine, , 50 ng/mL; Ceftriaxone, , 200 pg/mL; Pyrazinamide, 50 mg/L; Levofloxacin, 10 mg/L;
Atorvastatin, 50 ng/mL; Keflex (Cephalexin), 50 ng/mL; Azithromycin, 1 mg/L; Amitriptyline, 10 pg/mL; Pool
7: Warfarin, 10 pg/mL; Acyclovir, 10 pg/mL; Lisinopril, 50 ng/mL; Naproxen, 100 pg/mL; Trazodone, 2 pg/mL;
Clopidogrel, 10 ng/mL; Rifampin, 10 pg/mL; Isoniazid, 10 pg/mL; Lamivudine, 10 pg/mL; Paroxetine, 100 ng/mL;
Pool 8: Celecoxib, 1 pg/mL; Zidovudine, 10 mg/mL; Biotin, 1 mg/mL; Levothyroxine, 100 ng/mL; Valacyclovir,
20 pg/mL; Amphotericin B, 100 pg/mL; Clarithromycin, 2 mg/L; Rifabutin, 1 mg/mL; Fluticasone propionate /
Salmeterol xinafoate, 10 ng/mL / 200 pg/mL; Cyclosporine, 2 mg/L; Pool 9: Didanosine, 5 mg/L; Entecavir, 10
ng/mL; Ganciclovir, 20 pg/mL; Abacavir sulfate, 10 pg/mL; Tenofovir alafenamide, 10 yg/mL; Efavirenz, 10 pg/
mL; Atazanavir, 1 yg/mL; Valganciclovir, 1 mg/L.
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Metrological Traceability of
Quantitative Standards

A calibration panel, with 3 specimens
per concentration, was prepared by
serially diluting the 5th WHO International
Standard for HBV DNA (NIBSC; 10/266)
in HBV DNA negative plasma (collected in
a K-EDTA container). The specimens per
the calibration panel were subjected to
nucleic acid extraction and eluted in a 60pL
of the elution buffer. The calibration panel
was tested in two experimental replicates
with a single-lot of the CitaNAT® HBV IVD
Medical Device with the citaNAT®HBV
Quantitative Standards: QS1, QS2, QS3
and QS4 (prepared using 10-fold serial
dilutions from QS1). The linearity of the
HBV WHO IS calibration panel and the
CitaNAT® HBV Quantitative Standards was
determined individually. The potency of
the citaNAT®HBV Quantitative Standards
was manually adjusted within the RT-PCR
instrument software till the theoretical value
of the WHO IS calibration panel members
were achieved within the software. The
WHO IS for HBV and the CitaNAT®
HBV Quantitative Standards displayed a
correlation coefficient (R2) of 1.00 each.
The mean bias Log10 IU/mL between the
nominal and CitaNAT® HBV estimated
concentrations of the WHO IS was 0.06.
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In-Use Stability

Testing was designed to evaluate the stability of the IVD reagents in simulated routine
operation conditions. Primarily, the impact of repeat freeze-thaw of the IVD reagents
was evaluated. The IVD medical device was flash frozen using dry ice and then thawed
on a water bath set at 25°C, and this cycle was repeated 5 times on the same pack of the
IVD medical device. Post-each freeze-thaw cycle a fixed volume (of each component of
the IVD) was retrieved and stored in a deep freezer (-5°C to -30°C). Aliquots of the IVD
across all freeze-thaw cycles were tested using an Isochronous protocol by a unique
operator and instrument. One lot of the IVD was evaluated in this stability study. A
stability testing panel was prepared by contriving the 5th WHO International Standard
HBV DNA negative plasma (collected in a K-EDTA container) to a concentration near
the limit of quantitation (1.52 Log10 IU/mL) of CitaNAT® HBV. The specimens were
subjected to nucleic acid extraction and eluted in a 60uL of the elution buffer. A HBV
DNA negative plasma (collected in a K-EDTA container) was also evaluated along
with the CitaNAT® HBV quantitative standards and a no-template-control. The fourth
freeze-thaw cycle yielded a false positive result, which was suspected to be related to
contamination during assay setup since the fifth freeze-thaw cycle yielded results within
range. The fourth freeze thaw was repeated and found to be negative. CitaNAT® HBV
performed within the acceptable criteria until 5 freeze-thaw cycles.

Carryover Contamination Rate

A panel of HBV positive specimens at a concentration of 6.30 Log10 IU/mL (~2 million
IU/mL) was contrived by diluting a HBV S Gene pGEM-T DNA Plasmid (calibrated
with the 5th WHO IS for HBV DNA) in HBV DNA negative plasma (collected in a
K-EDTA container). The specimens were subjected to nucleic acid extraction. Carry-
over Contamination was assessed by determining the false positive rate; wherein 20
alternative high positive and negative specimens were tested in 5 unique experiments.
The carryover contamination rate was determined to be 0%.
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Variations in Reagents/Specimen Volumes

Volume based errors during reaction setup can be a significant source of variation in
the functioning of the IVD medical device. Such errors may result from either operator
related error or instrument related error (uncalibrated micropipettes). Accordingly a
study was designed, wherein the volume of several critical components was varied
within a volume range of +/-25%, while other factors were kept fixed to the intended
values.

1. Specimen/PCR Template Volume: -25%, -12.5%, + 25%, +12.5%

2. Enzyme Mix Volume: -25%, -12.5%, + 25%, +12.5%

3. Primer Probe Mix Volume: -25%, -12.5%, + 25%, +12.5%

4. Master Mix Volume: -25%, -12.5%, + 25%, +12.5%

5. Exogenous Internal Control Volume added directly in master mix: -25%, -12.5%, +
25%, +12.5%

A panel of HBV positive specimens at a concentration of 1.52 Log10 IU/mL was
contrived by diluting a clinical specimen (concentration for which was verified by a
commercially available IVD medical device in HBV DNA negative plasma (collected in
a K-EDTA container). CitaNAT® HBV performed within the acceptance criteria for all
volumetric variations in relation to the components evaluated.

Clinical Evaluation

100 HBV DNA positive and 100 negative plasma specimens (in K2-EDTA containers)
left over from specimen processing were requisitioned from a biobank. The specimens
were anonymised for patient data prior to use in the study. The entire study was
undertaken at a FDA (India) notified institute. The specimens were stored at -20°C post
their requisitioning from the biobank. The performance of CitaNAT® HBV was evaluated
against a state-of-the-art IVD medical device. The diagnostic sensitivity across the
three lots of CitaNAT® HBV was 100%. The diagnostic specificity across the three lots
was 100%.
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Troubleshooting

Potential Causes of False Negative Results

1.
2.

3.

7.

8.

Improper specimen collection, handling, storage and transport.

Presence of certain endogenous and exogenous substances that may inhibit the
downstream RT-PCR reaction.

Use of an unsuitable nucleic acid extraction procedure that has not been verified
with this IVD.

Contamination of an otherwise invalid specimen with the internal control during
nucleic acid extraction and assay setup.

Presence of RT-PCR inhibitors in the template being added to the final RT-PCR
reaction mix.

Mutations in the primer binding sites in genomes of the detection targets of this
IVD device.

Improper reagent handling such as repeat-freeze thaw of the reagents may lead to
loss of amplification due to reagent degradation.

Failure to follow the instructions of this IFU.

Negative results should not exclude infection with the diagnostic targets of this IVD
device and should not be the sole basis for the patient’s future diagnostic and treatment

Potential Causes of False Positive Results

1.
2.

3.

Cross-contamination during specimen handling and preparation.

Contamination of the specimen during preparation with the CitaNAT® HBV
Quantitative Standards.

Improper data analysis practices, such as improper fixing of the threshold value

during Ct value determination or analysis despite lack of linearity of quantitative
standards.

Improper reagent handling such as repeat-freeze thaw of the reagents may give rise to
non-specific amplification.
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Warranty

Eradicus products are warranted to meet the stated specifications. Eradicus’s sole
obligation and the customer's sole remedy is limited to the replacement of products
free of charge in the event products fail to perform as warranted. In no event shall
Eradicus be liable for claims for any other damages whether direct, incidental,
foreseeable, consequential, or special (including but not limited to loss of revenue,
or profit) whether based upon warranty, contract, tort (including negligence) or strict
liability arising in connection with the sale or the failure of Eradicus products to
perform in accordance with the stated specifications. All specifications are subject to
change without prior notice. Product claims are subject to change. Please refer to the
www.eradicus.health/civdmd1 for references to the latest version of this IFU.
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Notice To Users

Any serious incident related to the device should be reported to ERADICUS
by email to ra.in@eradicus.health or our website www.eradicus.health.

Please provide a complete description of the incident along with particulars of
the lot ID within the email.

Technical Support and Complaints

Submit your queries on our website: www.eradicus.health/support-partnership
or Email us at cs.in@eradicus.health or Call us on +91 9354011939 (Mon to Fri;
0900 to 1600, India Standard Time).

ERADICUS

www.eradicus.health

Eradicatus Infectus Private Limited
836 Udyog Vihar Phase V, Gurugram, Haryana, India, 122016
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