EVALUATION OF AUTOMATIC CLASS III DESIGNATION FOR
KRONUS Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay
DECISION SUMMARY
A. DEN Number:
DEN150030
B. Purpose for Submission:
De Novo request for evaluation of automatic class III designation of the KRONUS
Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay
C. Measurand:
Aquaporin-4 Autoantibody (AQP4Ab)
D. Type of Test:
Manual enzyme-linked immunosorbent assay, semi-quantitative
E. Applicant:
KRONUS, Inc.
F. Proprietary and Established Names:
KRONUS Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay
G. Regulatory Information:
1. Regulation section:
21 CFR §866.5665, Aquaporin-4 autoantibody immunological test system
2. Classification:
Class II (special controls)
3. Product code:
PNI – Aquaporin-4 Autoantibody
4. Panel:
Immunology (82)
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H. Indications for use:
The KRONUS Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay is for the semiquantitative determination of autoantibodies to Aquaporin-4 in human serum. The KRONUS
Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay may be useful as an aid in the diagnosis
of Neuromyelitis Optica (NMO) and Neuromyelitis Optica Spectrum Disorders (NMOSD).
The KRONUS Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay is not to be used alone
and is to be used in conjunction with other clinical, laboratory, and radiological (e.g., MRI)
findings.
Special conditions for use statement(s):
For prescription use only
Special instrument requirements:
ELISA Plate Reader suitable for 96-well format and capable of measuring at 405 nm and
ELISA plate shaker capable of 500 shakes/minute.
I. Device Description:
The KRONUS Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay consists of ELISA strip
wells coated with human recombinant AQP4 protein (amino acid position: 23-323) (96 wells
in total) and supplied as 12 strips of 8 wells in a frame and sealed in a foil pouch with
desiccant; ready-to-use 5 levels of calibrators (1.5, 5, 20, 40, and 80 U/mL), 5 x 0.7 mL; a
ready-to-use positive (2 x .7 mL) and a negative control serum (1 x 0.7 mL); AQP4-Biotin
(lyophilized), 3 x 1.5 mL (reconstituted); ready-to-use reconstitution buffer for AQP4-Biotin,
1 x 10 mL; Streptavidin Peroxidase (SA-POD dilute before use) 1 x 0.8 mL; ready-to-use
diluent for SA-POD, 1 x 15 mL; ready-to-use peroxidase substrate (TMB), 1 x 15 mL;
concentrated wash solution (dilute 1:10 with deionized water before use), 1 x 120 mL and
ready-to-use stop solution, 1 x 14 mL.
J. Standard/Guidance Document Referenced (if applicable):
CLSI EP05-A2: Evaluation of Detection Capability for Clinical Laboratory Measurement
Procedures; Approved Guideline - Second Edition
CLSI EP6-A: Evaluation of Linearity of Quantitative Measurement Procedures; A Statistical
Approach; Approved Guideline
CSLI EP17-A2: Evaluation of Detection Capability for Clinical Laboratory Measurement
Procedures; Approved Guideline- Second Edition
CLSI C28-A3c: Defining, Establishing, and Verifying Reference Intervals in the Clinical
Laboratory; Approved Guideline- Third Edition
K. Test Principle:
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ii) Cross-reactivity:
Refer to test results for 483 serum samples from patients in the Non-Target
Disease Group in the table presented in the section on Clinical studies.
f. Assay cut-off:
The assay cut-off (greater than or equal to 3.0 U/mL is positive) for the KRONUS
Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay was determined by testing
specimens from 509 healthy blood donors in the U.S. Using the 97.5th percentile value
plus 2 SD (1.4) for samples > LoD, a cut-off value of 3.0 U/mL was deemed
appropriate. Utilizing the 3.0 U/mL cut-off value, 1.86% (9/483) of the samples from
patients in the Non-Target Disease Group were positive for AQP4Ab. Given these
results and taking into account the analytical sensitivity of the assay, values less than
3 U/mL are considered negative for AQP4Ab, and values greater than or equal to 3
U/mL are considered positive for AQP4Ab.
2. Comparison studies:
a. Method comparison with predicate device:
Not applicable
b. Matrix comparison:
Not applicable. Serum is the only recommended matrix. The Package Insert
‘Specimen Collection and Handling Section’ states “Do not use plasma in the assay”.
3. Clinical studies:
a. Clinical sensitivity and specificity:
A total of 620 serum samples were included in the clinical validation for the
KRONUS Aquaporin-4 Autoantibody (AQP4Ab) ELISA Assay. The validation set of
samples includes 85 patients diagnosed with NMO1, 52 patients diagnosed with
NMOSD1, and 483 samples from patients with multiple sclerosis2 and other nontarget diseases listed in the table below.

1

Wingerchuk DM, Lennon VA, Pittock SJ, Lucchinetti CF, Weinshenker BG. 2006. Revised diagnostic
criteriafor neuromyelitis optica. Neurology 66:1485-1489.

2

Polman CH, Reingold SC, Edan G, Filippi M, Hartung HP, Kappos L, Lublin FD, Metz LM, McFarland HF,
O'Connor PW, Sandberg-Wollheim M, Thompson AJ, Weinshenker BG, Wolinsky JS. 2005. Diagnostic criteria
for multiple sclerosis: 2005 revisions to the "McDonald Criteria". Ann Neurol. 58:840-846.
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(a) Identification. An Aquaporin-4 autoantibody immunological test system is a device that
consists of reagents used to measure by immunochemical techniques autoantibodies in
human serum samples that react with Aquaporin-4 (AQP4Ab). The measurements aid in
the diagnosis of Neuromyelitis Optica (NMO) and Neuromyelitis Optica Spectrum
Disorders (NMOSD) in conjunction with other clinical, laboratory, and radiological (e.g.,
MRI) findings.
(b) Classification. Class II (special controls). An Aquaporin-4 autoantibody immunological
test system must comply with the following special controls:
1)

Premarket notification submissions must include the following information:
i) A detailed device description including:
A) A detailed description of all components including all required ancillary
reagents in the test.
B) If applicable, a detailed description of instrumentation and equipment,
including illustrations or photographs of non-standard equipment or
manuals.
C) If applicable, detailed documentation of the device software,
including, but not limited to, standalone software applications and
hardware-based devices that incorporate software.
D) A detailed description of appropriate internal and external quality
controls that are recommended or provided. The description must
identify those control elements that are incorporated into the specified
testing procedures.
E) Detailed specifications for sample collection, processing, and storage.
F) A detailed description of methodology and assay procedure.
G) A description of how the assay cut-off (the medical decision point between
positive and negative) was established and validated as well as supporting
data.
H) Detailed specification of the criteria for test results interpretation and
reporting.
ii) Detailed information demonstrating the performance characteristics of
the device, including:
A) Device precision/reproducibility data generated from within-run,
between-run, between-day, between-lot, between-site, and total
precision for multiple nonconsecutive days, as applicable. A well
characterized panel of patient samples or pools from the indicated
population that covers the device measuring range must be used.
B) Device linearity data generated from samples covering the device
measuring range, if applicable.
C) Information on traceability to a reference material and description of
value assignment of calibrators and controls, if applicable.
D) Device analytical sensitivity data, including limit of blank, limit of
detection, and limit of quantitation, if applicable.
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E) Device analytical specificity data, including interference by endogenous
and exogenous substances, as well as cross-reactivity with samples
derived from patients with other autoimmune diseases or conditions.
F) Device instrument carryover data, when applicable.
G) Device stability data, including real-time stability under various storage
times and temperatures.
H) Specimen stability data, including stability under various storage times,
temperatures, freeze-thaw, and transport conditions, where appropriate.
I) Method comparison data generated by comparison of the results obtained
with the device to those obtained with a legally marketed predicate device
with similar indications of use. A well-characterized panel of patient
samples from the indicated population covering the device measuring
range must be used.
J) Specimen matrix comparison data, if more than one specimen type or
anticoagulant can be tested with the device. Samples used for comparison
must be from well-characterized patient samples covering the device
measuring range.
K) Clinical performance must be established by comparing data generated by
testing samples from the indicated population and the differential
diagnosis or non-target disease groups with the device to the clinical
diagnostic standard.
(1) The diagnosis of NMO and NMOSD must be based on clinical
findings, laboratory tests (e.g., serological tests), and radiological
tests (e.g., Magnetic Resonance Imaging).
(2) The differential diagnosis or non-target disease group must
include the applicable diseases or conditions, including but not
be limited to the following: multiple sclerosis, stroke, lyme
disease, shingles, syphilis, human immunodeficiency virus,
hepatitis B, tuberculosis, Sjӧrgen’s Syndrome, systemic lupus
erythematous, systemic vasculitis, sarcoidosis, Graves’ disease,
Hashimoto’s disease, Type I diabetes, rheumatoid arthritis,
Addison’s disease, and Myasthenia Gravis.
(3) Diagnosis of diseases or conditions for the differential or nontarget disease groups must be based on established diagnostic
criteria and clinical evaluation.
(4) For all samples, the diagnostic clinical criteria and the
demographic information must be collected and provided.
(5) The clinical validation results must demonstrate clinical
sensitivity and clinical specificity for the test values based on
the presence or absence of NMO and NMOSD.
(6) The data must be summarized in tabular format comparing the
interpretation of results to the disease status.
L) Expected/ reference values generated by testing an adequate number of
samples from apparently healthy normal individuals.
iii) Identification of risk mitigation elements used by the device, including
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description of all additional procedures, methods, and practices
incorporated into the directions for use that mitigate risks associated with
testing.
2)

The device’s 21 CFR 809.10(b) compliant labeling must include warnings
relevant to the device including:
i) A warning statement that reads “The device is for use by laboratory
professionals in a clinical laboratory setting.”
ii) A warning statement that reads “The device is not to be used as a standalone device but as an adjunct to other clinical information. A diagnosis of
Neuromyelitis Optica (NMO) and Neuromyelitis Optica Spectrum Disorders
(NMOSD) should not be made on a single test result. The clinical
symptoms, results from physical examination, laboratory tests (e.g.,
serological tests), and radiological tests (e.g. Magnetic Resonance Imaging),
when appropriate, should always be taken into account when considering the
diagnosis of NMO and NMOSD.”

3)

The device’s 21 CFR 809.10(b) compliant labeling must include a detailed
description of the protocol and performance studies performed in accordance
with special control (1)(ii) and a summary of the results.
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