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EVALUATION OF AUTOMATIC CLASS III DESIGNATION FOR
Philips IntelliSite Pathology Solution (PIPS)
DECISION SUMMARY
Correction Date: October 13, 2017
This Decision Summary contains corrections to the April 13, 2017 Decision Summary
A. DEN Number:
DEN160056
B. Purpose for Submission:
De Novo request for evaluation of automatic class III designation for the Philips IntelliSite
Pathology Solution (PIPS)
C. Measurand:
Not applicable.
D. Type of Test:
Digital pathology whole slide imaging system
E. Applicant:
Philips Medical Systems Nederland B.V.
F. Proprietary and Established Names:
Philips IntelliSite Pathology Solution (PIPS)
G. Regulatory Information:
1. Regulation section:
21 CFR 864.3700
2. Classification:
Class II (special controls)
3. Product code:
PSY
4. Panel:
88 - Pathology
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H. Indications for use:
1. Indications for use:
The Philips IntelliSite Pathology Solution (PIPS) is an automated digital slide creation,
viewing, and management system. The PIPS is intended for in vitro diagnostic use as an
aid to the pathologist to review and interpret digital images of surgical pathology slides
prepared from formalin-fixed paraffin embedded (FFPE) tissue. The PIPS is not intended
for use with frozen section, cytology, or non-FFPE hematopathology specimens.
The PIPS comprises the Image Management System (IMS), the Ultra Fast Scanner (UFS)
and Display. The PIPS is for creation and viewing of digital images of scanned glass
slides that would otherwise be appropriate for manual visualization by conventional light
microscopy. It is the responsibility of a qualified pathologist to employ appropriate
procedures and safeguards to assure the validity of the interpretation of images obtained
using PIPS.
2. Special conditions for use statement(s):
For in vitro diagnostic (IVD) use only
For prescription use only
3. Special instrument requirements:
Image Management System (IMS) (for software IMS2.5.1.1)
Ultra Fast Scanner (UFS) (for software UFS1.7.1.1)
Display (PS27QHDCR)
I. Device Description:
The Philips IntelliSite Pathology Solution (PIPS) is an automated digital slide creation,
management, viewing and analysis system.
The PIPS consists of two subsystems and a display:
• Ultra Fast Scanner (UFS) (for software UFS1.7.1.1);
• Image Management System (IMS) (for software IMS2.5.1.1);
• Display (PS27QHDCR).
The UFS consists of optical, mechanical, electronic and software elements to scan FFPE
tissue mounted on glass slides at a resolution of 0.25 µm per pixel, which is equivalent to a
40x objective, to create digital Whole Slide Images (WSI). The UFS has a capacity of 300
slides (15 glass slide racks with up to 20 slides per rack). After the slide racks are loaded into
the UFS, the UFS automatically detects and starts scanning the slides. CCD cameras are used
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to capture color images from the back-lit tissue specimen. An LED light source employs toplit illumination to capture the barcode and back-lit illumination for tissue scanning. The stage
(STG) and Image Capturing Unit (ICU) are fixed to each other and to the base frame to
ensure correct positioning of the slide and to suppress external disturbances. Proprietary
software is used for image processing during acquisition. Philips’ proprietary format,
iSyntax, is used to store and transmit the images between the UFS and the IMS.
The IMS is a software only subsystem to be used with the Display. Functionality of the IMS
includes the ability to view images, organize workload, and annotate and bookmark scanned
images. The user manual for PIPs specifies compatible computer environment hardware and
software that is not included as part of the system.
The different subsystems of the PIPS are connected over an IT network at the user site. The
IT hardware/software that supports the IMS Application Server & Storage software is not
provided as part of the PIPS, but may be located in a central server room separate from the
workstation with the IMS viewing software and Display. The communication of data
between UFS and IMS is via a customer provided wired network or a direct connected cable
between these subsystems. PIPS includes a display that has been validated as part of the
pivotal clinical study.
The PIPS allows pathologists to view and evaluate digital images of formalin-fixed, paraffinembedded (FFPE) tissue slides that would otherwise be appropriate for manual visualization
by conventional brightfield (light) microscopy. The PIPS does not include any automated
Image Analysis Applications that would constitute computer aided detection or diagnosis.
J. Standard/Guidance Document Referenced (if applicable):
Technical Performance Assessment Digital Pathology Whole Slide Imaging Devices;
Guidance for Industry and Food and Drug Administration Staff (April 20, 2016).
K. Test Principle:
The PIPS device is an automated system designed for scanning and digitizing surgical
pathology slides prepared from FFPE tissue. These digitized images can then be reviewed
and interpreted by pathologists for clinical (patient care) purposes.
Prior to scanning the slide on the UFS, the technician conducts quality control of the slides
per the laboratory’s standards. The technician then places the slides into racks, which are
loaded into the UFS. The handler in the UFS automatically moves a slide from the storage
area to the scanning area. A macro image is generated that includes the slide label and a low
power image of the entire slide. The system then determines regions of interest in the tissue
to scan, which are subsequently scanned at high resolution (0.25 µm per pixel). After the
slide is scanned, it is returned to the same slot of the same rack from which it was originally
obtained.
The images scanned in the UFS are compressed using Philips’ proprietary iSyntax format and
are transmitted to the IMS subsystem. The images can be reviewed through the IMS only.
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For each pre-specified feature, consecutive cases were selected from the pathology
laboratory using the laboratory information system (LIS) by the enrollment
pathologist (EP). The validating enrollment pathologist (VEP) confirmed whether the
feature was present on the glass slide. Once the slides were scanned, the EP reviewed
the WSI and defined an area (bookmark) containing the selected feature(s) at the
appropriate magnification. Then a static full resolution extraction image of the
bookmark was created and defined as the field of view (FOV). The VEP confirmed
whether the feature(s) was present on the FOV. After confirmation, the FOV was
considered enrolled.
For the intra-system and the inter-system studies, the same set of glass slides (n=399)
was used. From this slide set, 399 FOVs were extracted, which included 420 selected
features. In addition, 210 wild card FOVs were selected from other glass slides
following the same procedure. Wild card FOVS were used to minimize or avoid bias
by the reading pathologist, but were not analyzed or used for the primary analysis.
The total FOV set for the intra- and inter-system study was 609 FOVs. Each of the
three reading pathologists evaluated each enrolled FOV three times, once during each
of three reading sessions.
For the inter-site study, the 210 wild card FOVs from the intra- and inter-system
studies were enrolled as study FOVs. In addition, 189 slides were selected as
described above, resulting in a total FOV set of 399 FOVs with 420 selected features.
There were no wild card FOVs included in the inter-site study, as each reading
pathologist evaluated each FOV only once. The study included three different reading
pathologists located at different sites, each with its own PIPS system.
For each FOV, the reading pathologist recorded the presence of each observed feature
on a checklist. For each magnification, a separate checklist containing ten features
(seven study features and three non-study features) was developed. Only the selected
features were used for the primary analysis. For secondary analyses, all observed
features were analyzed. Each study was designed such that there were three readings
for each selected feature on an FOV:
•
•
•

For the intra-system study, the three readings by the same pathologist were from
three scans from the same system.
For the inter-system study, the three readings by the same pathologist were scans
from three different systems (at the same site).
For inter-site reproducibility, the three readings were by three different
pathologists and from three different systems, each at a different site.

Intra-system Precision Study:
The study slide set was divided equally (n=133 slides per system) and randomly over
three systems at one site. On each system the slides were scanned three times with at
least six hours downtime (ensuring full cool down) of the system between scanning
iterations. The 210 wild card slides were all scanned once on System 1.
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Not Applicable
g. Assay cut-off: (Interpretation of Results)
Not Applicable
2. Technical studies:
Multiple studies were conducted to evaluate the performance assessment data associated
with the technical evaluation of the PIPS.
a. Slide Feeder
Information was provided on the configuration of the slide feed mechanism, including
a physical description of the slide, the number of slides in queue (carrier), and the
class of automation. Information was provided on the user interaction with the slide
feeder, including hardware, software, feedback mechanisms, and Failure Mode and
Effects Analysis (FMEA).
b. Light Source
Descriptive information associated with the lamp and the condenser was provided.
Testing information was provided to verify the spectral distribution of the light source
as part of the color reproduction capability of the UFS subsystem.
c. Imaging Optics
An Optical schematic with all optical elements identified from slide (object plane) to
digital image sensor (image plane) was provided. Descriptive information regarding
the microscope objective, the auxiliary lenses, and the magnification of imaging
optics was provided. Testing information regarding the relative irradiance, optical
distortions, and lateral chromatics aberrations was provided.
d. Mechanical Scanner Movement
Information and specifications on the configuration of the stage, method of
movement, control of movement of the stage, and FMEA was provided. Test data to
verify the repeatability of the stage movement and to verify the mechanism that the
stage movement stays within limits during operations was provided.
e. Digital Imaging Sensor
Information and specifications on the sensor type, pixel information, responsivity
specifications, noise specifications, readout rate, and digital output format. Test data
to determine the correct functioning of the digital image sensor that converts optical
signals of the slide to digital signals which consist of a set of numerical values
corresponding to the brightness and color at each point in the optical image was
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provided.
f. Image Processing Software
Information and specifications on the exposure control, white balance, color
correction, sub-sampling, pixel-offset correction, pixel-gain or flat-field correction,
and pixel-defect correction was provided.
g. Image Composition
Information and specifications on the scanning method, the scanning speed, and the
number of planes at the Z-axis to be digitized was provided. Test data to analyze the
image composition performance was provided.
h. Image Files Format
Information and specifications on the compression method, compression ratio, file
format, and file organization was provided.
i. Image Review Manipulation Software
Information and specifications on continuous panning and pre-fetching, continuous
zooming, discrete Z-axis displacement, ability to compare multiple slide
simultaneously on multiple windows, image enhancement and sharpening functions,
color manipulation, annotation tools, digital bookmarks, and virtual multihead
microscope was provided.
j. Computer Environment
Information and specifications on the computer hardware, operating system, graphics
card, graphics card driver, color management settings, color profile, and display
interface was provided.
k. Display
Information and specifications on the technological characteristics of the display
device, physical size of the viewable area and aspect ratio, backlight type and
properties, frame rate and refresh rate, pixel array, pitch, pixel aperture ratio and
subpixel matrix scheme, subpixel driving to improve grayscale resolution, supported
color spaces, display interface, user controls of brightness, contrast, gamma, color
space, power-saving options, etc., via the on-screen display menu, ambient light
adaptation, touchscreen technology, color calibration tools, and frequency and nature
of quality-control tests was provided. Test data to verify the performance of the
display was provided.
l. Color Reproducibility
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Test data to evaluate the color reproducibility of the system was provided.
m. Spatial Resolution
Test data to evaluate the composite optical performance of all components in the
image acquisition phase was provided.
n. Focusing Test
Test data to evaluate the technical focus quality of the system was provided.
o. Whole Slide Tissue Coverage
Test data to demonstrate that the entire tissue specimen on the glass slide is detected
by the tissue detection algorithms, and that all of the tissue specimens are included in
the digital image file was provided.
p. Stitching Error
Test data to evaluate the stitching errors and artifacts in the reconstructed image was
provided.
q. Turnaround Time
Test data to evaluate the turnaround time of the system was provided.
3. Human factors studies:
Human factors studies designed around critical user tasks and use scenarios performed by
users were conducted. Information included a list of all critical user tasks and a
description of the process that was followed to identify them.
A systematic evaluation involving simulated use by representative users performing all
critical tasks required for operation of the device, and collected subjective assessment for
failure was provided. No critical task failures were observed. There were the occasional
difficulties that are to be expected with any piece of new software but learnability and
ease of use seemed very high. All difficulties observed were of little influence on the
perception of the usability, and no difficulties or failures were observed on tasks that
could lead to patient harm.
In all instances both pathologists and lab technicians were able to easily identify cases
and ensure that everything was complete.
4. Clinical studies:
A study was conducted to demonstrate that viewing, reviewing and diagnosing digital
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images of surgical pathology FFPE tissue slides using the PIPS is non-inferior to using
optical (light) microscopy. The primary endpoint was the difference in major discordance
rates between manual digital (MD) and manual optical (MO) modalities when compared
to the reference (main) diagnosis, which is based on the original sign-out diagnosis
rendered at the institution, using an optical (light) microscope. By the study protocol, a
total of 2000 cases consisting of multiple organ and tissue types were to be enrolled.
Cases were divided over four sites. At each site, four pathologists read all the cases
assigned to the site using both the MO and the MD modalities in an alternating fashion
and randomized order and with a washout period of four weeks in between, resulting in a
total of 8000 planned digital reads and 8000 planned optical reads. Three adjudicators
reviewed the reader diagnosis against the sign-out diagnosis and determined whether the
diagnosis was concordant, minor discordant or major discordant.
The study was based on the reading of slides obtained from consecutive cases at least one
year old and for which a sign-out diagnosis was available. Slides were selected by a study
EP from the original slides used for the sign-out diagnosis. The EP at each site reviewed
the pathology report for each case and determined the main diagnosis for the case. The
EP subsequently matched the case to the clinical study design list of types of cases to be
evaluated and selected the representative slide(s) that reflected the main diagnosis. The
selected slides could include H&E, IHC and special stains. In the case of IHCs and
special stains, the inclusion of control slides was required to fulfill the quality checks
according to general clinical practice. The VEP confirmed that the selected slide(s)
reflected the main diagnosis for the case, as well as required ancillary information for
cancer cases, and then the case was enrolled.
All 16 reading pathologists, four per site, read the slides for all cases at their site,
approximately 500 cases per site, using both the MO modality and the MD modality in an
alternating order. There was a washout of at least four weeks between the first and second
reading of the same case. The reading pathologists were provided with all representative
slide(s) of a case at once. An electronic case report form (eCRF) was completed to
document the reading pathologist’s diagnosis. Then two adjudication pathologists
independently reviewed the eCRFs to determine whether or not the diagnosis was
consistent with the main diagnosis. A major discordance was defined as a difference in
diagnosis that would be associated with a clinically important difference in patient
management. A minor discordance was defined as a difference in diagnosis that would
not be associated with a clinically important difference in patient management. In the
event that there was a disagreement between the two adjudicators, a third adjudication
pathologist reviewed the case to achieve majority vote. In cases where all three
adjudicators had a different opinion, consensus was arrived at in an adjudication panel
meeting consisting of the same three adjudication pathologists.
Inclusion criteria:
• All glass slides, with human tissue obtained via surgical pathology of original case,
were available.
• Original sign-out diagnosis was available.
• The selected slide or slides for the main diagnosis and the control slide(s) fulfilled the
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modalities. There were 7959 pairs of readings with both adjudication outcomes for MO
and MD. Results showed 96.5% of the paired readings resulted in no major discordance
for both modalities (93.5%) or major discordance for both modalities (3%).
The clinical study was not powered to analyze the results by organ site or diagnosis.
Nonetheless, the major types of discordances were reviewed with particular attention to
types of discordances where the other modality did show concordance. This is to isolate
the possible effect of either microscope or whole slide imaging device with respect to
such discordances. Cases for which the MO diagnosis was concordant with the reference
diagnosis and the MD diagnosis was a major discordance for the same observer were
analyzed, together with the converse, where MD was concordant and MO a major
discordance.
The most common types of such discordances in MD were missed thyroid carcinomas,
overcalled melanocytic lesions, missed bladder carcinoma in situ, ductal carcinoma in
situ of the breast overcalled as invasive, and overcalled endometrial carcinoma/atypical
hyperplasia. The most common types of such discordances in MO were undercalled
dysplasia in respiratory, misdiagnosed carcinoma in liver core biopsies, missed ductal
carcinoma in situ of the breast / lobular carcinoma in situ of breast, and overcalled
CIN/SIL in cervix. In every case the observed rates were within the known and
established rate of inter-pathologist variation in diagnosis as reported in literature.
5. Clinical cut-off:
Not applicable
6. Expected values/Reference range:
Not applicable
N. System Description:
1. Modes of Operation:
The Philips IntelliSite Pathology Solution (PIPS) is an automated digital slide creation,
management, viewing and analysis system. The PIPS consists of two subsystems and a
display:
• Ultra Fast Scanner (UFS) (for software UFS1.7.1.1)
• Image Management System (IMS) (for software IMS2.5.1.1)
• Display (PS27QHDCR)
2. Software:
FDA has reviewed the applicant’s Hazard Analysis and software development processes
for this line of product types:
Yes __X__ or No ________
3. Calibration and Quality Controls:
The UFS performs a series of automatic calibrations. Each whole slide image
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S. Conclusion:
The information provided in this de novo submission is sufficient to classify this device into
class II under regulation 21 CFR 864.3700.
FDA believes that the stated special controls and the applicable general controls, including
design controls, provide a reasonable assurance of the safety and effectiveness of the device
type. The device is classified under the following:
Product Code: PSY
Device type: Whole Slide Imaging System
Class: II (special controls)
Regulation: 21 CFR 864.3700
(a) Identification.
The whole slide imaging system is an automated digital slide creation, viewing, and
management system intended as an aid to the pathologist to review and interpret digital
images of surgical pathology slides. The system generates digital images that would
otherwise be appropriate for manual visualization by conventional light microscopy.
(b) Classification. Class II (special controls). A whole slide imaging system must comply
with the following special controls:
(1) Premarket notification submissions must include the following information:
(i) The indications for use must specify the tissue specimen that is intended to be
used with the whole slide imaging system and the components of the system.
(ii) A detailed description of the device and bench testing results at the component
level, including for the following, as appropriate:
(A) Slide feeder;
(B) Light source;
(C) Imaging optics;
(D) Mechanical scanner movement;
(E) Digital imaging sensor;
(F) Image processing software;
(G) Image composition techniques;
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(H) Image file formats;
(I) Image review manipulation software;
(J) Computer environment;
(K) Display system.
(iii)Detailed bench testing and results at the system level, including for the following,
as appropriate:
(A) Color reproducibility;
(B) Spatial resolution;
(C) Focusing test;
(D) Whole slide tissue coverage;
(E) Stitching error;
(F) Turnaround time.
(iv) Detailed information demonstrating the performance characteristics of the device,
including, as appropriate:
(A) Precision to evaluate intra-system and inter-system precision using a
comprehensive set of clinical specimens with defined, clinically relevant
histologic features from various organ systems and diseases. Multiple
whole slide imaging systems, multiple sites, and multiple readers must be
included.
(B) Reproducibility data to evaluate inter-site variability using a
comprehensive set of clinical specimens with defined, clinically relevant
histologic features from various organ systems and diseases. Multiple
whole slide imaging systems, multiple sites, and multiple readers must be
included.
(C) Data from a clinical study to demonstrate that viewing, reviewing, and
diagnosing digital images of surgical pathology slides prepared from
tissue slides using the whole slide imaging system is non-inferior to using
an optical microscope. The study should evaluate the difference in major
discordance rates between manual digital (MD) and manual optical (MO)
modalities when compared to the reference (e.g., main sign-out diagnosis).
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(D) A detailed human factors engineering process must be used to evaluate the
whole slide imaging system user interface(s).
(2) Labeling compliant with 21 CFR 809.10(b) must include the following:
(i)

The intended use statement must include the information described in paragraph
(1)(i) of this section, as applicable, and a statement that reads, “It is the
responsibility of a qualified pathologist to employ appropriate procedures and
safeguards to assure the validity of the interpretation of images obtained using
this device.”

(ii)

A description of the technical studies and the summary of results, including
those that relate to paragraph (1)(ii) and (1)(iii) of this section, as appropriate.

(iii) A description of the performance studies and the summary of results, including
those that relate to paragraph (1)(iv) of this section, as appropriate.
(iv) A limiting statement that specifies that pathologists should exercise professional
judgment in each clinical situation and examine the glass slides by conventional
microscopy if there is doubt about the ability to accurately render an
interpretation using this device alone.
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