EVALUATION OF AUTOMATIC CLASS III DESIGNATION FOR
QUANTIDEX QPCR BCR-ABL IS KIT
DECISION SUMMARY
A. DEN Number:
DEN160003
B. Purpose for Submission:
De novo request for evaluation of automatic class III designation of the QuantideX qPCR BCRABL IS Kit
C. Measurand:
BCR-ABL1 and ABL1 transcripts
D. Type of Test:
Reverse transcription, quantitative, polymerase chain reaction (qPCR) based nucleic acid
amplification
E. Applicant:
Asuragen
F. Proprietary and Established Names:
Trade Name: QuantideX qPCR BCR-ABL IS Kit
Common Name: BCR-ABL1 RT-qPCR Test
G. Regulatory Information:
1. Regulation section:
21 CFR 866.6060
2. Classification:
Class II (Special Controls)
3. Product code:
OYX
4. Panel:
88 − Pathology
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b.Linearity/Reportable Range:
Linearity was estimated by testing 2 separate RNA specimens that were
positive for BCR-ABL (one e13a2 and one e14a2). Because an appropriate
reference method could not be identified, transcript quantity is relative to the
QuantideX assay. Each was diluted into RNAs from CML-negative whole
blood to a range of MR 0.1 to MR 4.8. Testing was conducted across 2 lots of
assay kits. The acceptance criteria for this testing were the same as those
described in Table 3 above.
The linear regression curves demonstrated slopes of 1.01 for both transcripts
and intercepts of -0.11 and -0.05 for e13a2 and e14a2, respectively. Transcript
e13a2 was linear from MR 0.12 to MR 4.84 with a maximum SD of 0.17 and
transcript e14a2 was linear from MR 0-.22 to MR 4.78 with a maximum SD
of 0.17.
Second and 3rd order polynomial regressions were also assessed and the
analysis supports linearity from at least MR 0.3 (50% IS) to MR 4.7 (0.002%
IS). These results support the conclusion that the assay is linear for both
transcripts from MR 0.3 (50%IS) to MR4.7 (0.002%IS).
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iii. Limit of Quantitation (LoQ):
The LoQ was determined by testing 6 specimens that were derived
from 6 human RNA that were positive for BCR-ABL (each diluted
into RNA from human CML-negative whole blood to the target of MR
4.7).The results were evaluated against the acceptance criteria of SD ≤
0.36 at MR 4.5 or greater. Testing generated 120 measurements across
2 lots of kit. MR values ranged from 4.6 to 4.87 with SD values
ranging from 0.23 to 0.34. The results indicate that the LoQ is
equivalent to the LoD (MR 4.7).
d.Analytical Specificity:
i. Interfering Substances:
Potential interfering substances from both blood sources and RNA
extraction sources were tested with specimens at the LoQ in the
following concentrations:
•
•
•
•
•
•
•
•
•
•

Hemoglobin 200 g/L
Lipid 5.6 mM
Albumin 50 g/L
Conjugated bilirubin 86 mM
Unconjugated bilirubin 257 µM
Guanidinium containing lysis buffer 1%
Ethanol 7%
Phenol 0.1%
Assay wash buffer 10%
Genomic DNA 50 ng/RT

The RNA specimens tested were residual CML-positive blood diluted
to approximately MR4.0 into RNA from CML-negative whole blood.
Testing was performed in 9 replicates and compared to control samples.
The acceptance criteria were that the mean of the test samples was ±
0.5 MR of the control. The acceptance criteria were met, supporting the
conclusion that none of the tested agents interfered with the assay at the
concentrations listed.
ii. Primer Specificity:
Analytical specificity (i.e., exclusivity) for the BCR-ABL breakpoints
e13a2 and e14a2 was tested using 11 leukemic specimens (CML,
Acute Myeloid Leukemia (AML), Acute Lymphoblastic Leukemia
(ALL)) and 2 non-leukemic RNA specimens. Testing generated 117
measurements across 3 lots of assay kit. The acceptance criteria were
met in that specimens without a major BCR-ABL1 break point were
reported as negative for BCR-ABL1 or below LoD in > 8/9 replicates.
The results across the various samples are shown in Table 8. The
results support supported the conclusion that the test detects the BCRABL1 e13a2 and e14a2 fusion transcripts exclusively.
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e. RNA Isolation and RNA Input:
i. RNA Isolation:
Three commonly used RNA extraction methods were tested using
CML-positive white blood cells serially diluted across 4 levels (MR 14) into CML-negative human anti-coagulated whole blood. Testing
incorporated both transcripts (e13a2 and e14a2). Two lots of assay kits
were used in this testing. The acceptance criteria were that each MR
value would conform to the SD criteria described in Table 3 above.
All 3 isolation methods gave equivalent results with the standard
deviation within each method being less than 0.1 for all levels and
lots. Therefore, it is concluded that the test is compatible with generic
methods of RNA isolation, and any validated method of RNA
extraction and isolation that yields unbiased isolation of total RNA in
sufficient quantity and quality may be used with the assay.
ii. RNA Input:
The assay uses an RNA input concentration of 1000 to 5000 ng. To
validate that the performance of the assay across the RNA
concentrations, an RNA input study was conducted. A total of 30
samples derived from 2 primary RNA samples diluted into nonleukemic human RNA were tested. Samples were set to target MR
values of 1, 3, or 4 with target RNA inputs ranging from 250 ng to
6000 ng, and were run in 9 replicates per sample giving a total of 216
evaluable observations. Acceptance criteria were the same as those
described in Table 3 above. The results are shown in Table 9 below.
The acceptance criteria were met for RNA inputs ranging from 750 to
6000 ng from MR 1 to MR 4.5, supporting the recommended RNA
input range of 1000-5000 ng.
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regression analysis to determine the slope and intercept. The
acceptance criteria for this testing were that the regression model have
a slope close to 1 (1.0 to 1.1.) and an intercept close to 0 (0.02-0.11).
The results are pictured below in Figure 4. The acceptance criteria
were met supporting the conclusion that traceability of the assay
calibrators to the WHO Reference Panel has been established.
Figure 3: Depiction of the Traceability of the QuantideX Calibrators to the WHO Reference
Standard Panel

Figure 4: Measured vs. Published Values for WHO Standards by Lot
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ii. Reagent Stability:
a. Real-time Stability:
Reagent shelf life stability studies were conducted using 3 lots
with testing ongoing at T0, T3, T6, T9, T12, and T13 months.
At each time point 15 replicates are tested (5 replicates/lot).
Samples are total RNA derived from residual CML positive
whole blood serially diluted into total RNA from human CML
negative whole blood. The 5 samples are diluted to
approximately MR 1, 2, 3, 4, and < LoD. Acceptance criteria
for each time point and each panel member are results within ±
0.5 MR of the mean MR value of the same panel member from
T0. Controls and calibrators must pass acceptance criteria at
each time point. Current stability is 6 months.
b. Freeze-thaw Stability:
Total RNA derived from residual BCR-ABL positive whole
blood serial diluted into RNA from BCR-ABL negative was
used to evaluate the impact of freeze-thaw on reagent
performance. Stability testing was performed on 3 assay kit
lots, 5 kits from each lot, 1 kit tested per cycle (per calendar
week). The acceptance criteria were results within ± 0.5 MR
value of time 0 (testing began from a frozen reagent) for up to
5 freeze-thaw cycles for all panel members (MR 1, 2, 3, 4, and
negative). The testing met the acceptance criteria and will be
labeled for stable up to 4 uses (including freeze-thaw between
uses).
c. Shipping Stability:
Three shipping conditions were examined, (1) stable shipping
at -15 to -30˚C (2) shipping stress with minimum load with
temperature recorders and (3) shipping stress with maximum
load with temperature recorders. Samples were the same panel
as described in the freeze-thaw study. Shipping stress
conditions were as follows:
• 22˚C± 3˚C, 4 hrs then
• 35˚C± 3˚C, 6 hrs then
• 30˚C± 3˚C, 56 hrs then
• 35˚C± 3˚C, 6 hrs then
• Returned to -15 to -30˚C until testing.
Acceptance criteria were the average MR value of each panel
member from the shipping stress conditions were within ± 0.5
MR of the same panel member from the stable storage
condition. All acceptance criteria were met. The assay is stable
following shipment of up to 72 hr on dry ice.
iii. Specimen Stability (Whole Blood Stability):
Testing was performed on human CML positive clinical whole blood
specimens. Time points were calculated from time of blood draw.
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•
•
•
•

Loss of complete hematologic response
Loss of complete cytogenetic response
Appearance of mutation
Change in TKI treatment not due to toxicity and not due to the results of
another BCR-ABL assay

Results are shown below. Figure 5 shows the event free survival (EFS) curves of
subjects by MR status based on clinical decision point: MR < 3 (top line) and MR ≥ 3
(bottom line). Figure 6 shows the EFS curves for all subjects < MR 3 (solid line) with
the 95% confidence intervals captured in dotted lines. Figure 7 shows the EFS curves
for all subjects ≥ 3 (solid line) with the 95% confidence intervals captured in dotted
lines.
Figure 5: EFS by MR Status – MR <3 (top) and MR ≥3 (bottom)

Figure 6: EFS for subjects with MR < 3 (solid line) and 95% CI (dotted lines)
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•

molecular response (MMR) after treatment with imatinib is associated with
durable long-term cytogenetic remission and a lower rate of disease
progression.
Page MS-26 Prognostic Significance of Molecular Response to Second-line
TKI Therapy - The 3-month molecular response after initiation of secondline TKI therapy has also been reported to be a predictor of OS and EFS in
patients who are still in chronic phase resistant to imatinib.

2. Verification of ABL1 as Endogenous Control:
Two human RNA specimens serially were diluted 2-fold into water to create a sample
set ranging from ~8-2,000 ng/RT. Two lots of assay were used in this testing. Data
showed that RNA at approximately 125 ng was the inflection point for assay reporting
“Negative (sufficient ABL)” and “Fail (low ABL1)”. The acceptance criteria were that
the results of testing would all fall into 1 of these 2 categories. The data support the
claim that samples with undetectable BCR-ABL1 but with acceptable ABL1 levels
may be reported as “Negative (sufficient ABL1)” and that ABL1 can serve as an
endogenous internal control.
Table 14: ABL Control Verification

R. Proposed Labeling:
The labeling is sufficient and it satisfies the requirements of 21 CFR Parts 801 and 809 and
the special controls for this device type.
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zero at the one-sided 2½ % level. Both requirements have been
met: the EFS difference was 22.2% (95% CI: 2.0%-42.4%) and the
p-value was 0.0279.
There is minimal potential risk associated with use of this device
given the combination of required general controls and special
controls. This device is not a qualitative device, but a quantitative
device for the levels of BCR-ABL1 and ABL1 transcripts.
There is a possibility that an individual with a low MR value (i.e.
MR 4.5) would be assigned a higher MR value (i.e. MR 1.0). False
results would lead to inappropriate conclusions about the patient
status; however, in this case, it is likely that the patient would get
repeat testing for BCR-ABL1, either immediately or during
longitudinal monitoring; in either case, this scenario would not
affect the patient receiving therapy. Additionally, the patient
would possibly get testing for mutations in BCR-ABL1 to
determine if increasing BCR-ABL transcripts is due the
development of resistance markers associated poor response to the
TKI therapy.
Summary of Risk(s)

Another possibility is that an individual with a high MR value
(MR 1.0) would be assigned a low MR value (i.e. MR 4.0). In this
case, false results may lead to conclusions that the patient is
responding to therapy. However, patients are retested at regular
intervals. Additionally, the patient may miss the opportunity to get
tested for mutations in BCR-ABL1. In addition, there are special
controls in place based on the analytical performance of the device
and traceability to international standards to mitigate these
possibilities.
Finally, the test may yield no result due to presence of the wrong
translocation for this assay. In this case, the clinician would order
a FISH assay and the translocation would be appropriately typed
and the disease would be followed by other assays. In addition,
special controls, in particular labeling requirements, mitigate these
possibilities.

Summary of Other Factors
Conclusions
Do the probable benefits
outweigh the risks?

The ordering physician should be certain that the patient has the
e13a2 or e14a2 fusion transcripts before ordering this test.
Yes, the probable benefits of this device, which allows for
quantitation of the BCR-ABL1 and ABL1 transcripts, outweigh
the potential risks, given that the combination of required general
controls and special controls established for this device.
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V. Conclusion:
The information provided in this de novo submission is sufficient to classify this device into
class II under regulation 21 CFR 866.6060. FDA believes that the stated special controls, and
applicable general controls, including design controls, provide reasonable assurance of the
safety and effectiveness of the device type. The device is classified under the following:
Product Code:
Device Type:
Class:
Regulation:

OYX
BCR-ABL Quantitation Test
II (special controls)
21 CFR 866.6060

a. Identification. A BCR-ABL Quantitation Test is an reverse transcription-quantitative polymerase
chain reaction (RT-qPCR) test for the quantitation of BCR-ABL1 expressed on the International
Scale and control transcripts in total RNA from whole blood of diagnosed t(9;22) positive
Chronic Myeloid Leukemia (CML) patients during monitoring of treatment with Tyrosine
Kinase Inhibitors (TKIs). This test is not intended for the diagnosis of CML.
b. Classification. Class II (special controls). A BCR-ABL Quantitation Test must comply with the
following special controls:
1. Premarket notification submissions must include the following information:
i. The indication for use must indicate the variant(s) for which the assay was
designed and validated, for example BCR-ABL e13a2 and/or e14a2.
ii. A detailed description of all components in the test, including the following:
(A) A detailed description of the test components, all required reagents,
instrumentation and equipment, including illustrations or photographs of
non-standard equipment or methods.
(B) Detailed documentation of the device software including, but not limited
to, standalone software applications and hardware-based devices that
incorporate software.
(C) Methodology and protocols for control procedures for the assay to allow
reporting on the International Scale.
(D) A description of the result outputs, analytical sensitivity of the assay, and
the range of values that will be reported.
(E) A description of appropriate internal and external controls that are
recommended or provided. The description must identify those control
elements that are incorporated into the testing procedure.
iii. Information that demonstrates the performance characteristics of the test,
including:
(A) For indications for use based on a threshold established in a predicate
device of this generic type, device performance data from either a method
comparison study to the predicate device or through a clinical study
demonstrating clinical validity using well-characterized prospectively or
retrospectively obtained clinical specimens, as appropriate, representative
of the intended use population.
(B) For indications for use based on a threshold not established in a predicate
device of this generic type, device performance data from a clinical study
demonstrating clinical validity using well characterized prospectively or
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retrospectively obtained clinical specimens, as appropriate, representative
of the intended use population.
(C) Device reproducibility data generated, using a minimum of three sites, of
which at least two sites must be external sites, with two operators at each
site. Each site must conduct a minimum of 3 runs per operator over nonconsecutive days evaluating a minimum of 5 different BCR-ABL
concentrations that span and are well distributed over the measuring range
and include MR3 (0.1% IS). Results shall be reported as the standard
deviation and percentage coefficient of variation for each level tested. Prespecified acceptance criteria must be provided and followed.
(D) Device precision data using clinical samples to evaluate the within-lot,
between-lot, within-run, between run, and total variation.
(E) Device linearity data using a dilution panel created from clinical samples.
(F) Device analytic sensitivity data, including limit of blank, limit of detection,
and limit of quantification.
(G) Device specificity data, including interference and cross-contamination.
(H) Device stability data, including real-time stability of samples under various
storage times, temperatures, and freeze-thaw conditions
iv. Identification of risk mitigation elements used by your device, including a detailed
description of all additional procedures, methods, and practices incorporated into
the instructions for use that mitigate risks associated with testing using your
device.
2. Your 21 CFR 809.10 compliant labeling must include the following:
i. The intended use in your 21 CFR 809.10(a)(2) and 21 CFR 809.10(b)(2)
complaint labeling must include an indication for use statement that reads “This
test is not intended for the diagnosis of CML.”
ii. A detailed description of the performance studies conducted to comply with
section b.1.iii. and a summary of the results.
3. Your device output must include results on the International Scale (%IS) and your assay
must include multi-point calibration controls traceable to a relevant international reference
panel (e.g., the World Health Organization (WHO) International Genetic Reference Panel
for quantitation of BCR-ABL mRNA).
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