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Purpose: CellDetect� is a unique platform technology comprising a proprietary
plant extract and 3 dyes that enables color discrimination between malignant
(red) and benign (green) cells based on specific metabolic alterations exclusive to
the former. Preclinical studies and clinical trials demonstrated the applicability
of the new technology in many cell culture lines and various cancers. We
explored its performance characteristics in bladder cancer.

Materials and Methods: We performed an open label, 2-step study at tertiary
medical centers. The study enrolled patients with newly diagnosed or a history of
urothelial carcinoma. Step 1 involved staining archived biopsies. Slides were
evaluated by 2 independent pathologists, who determined the concordance of the
new staining technology with the hematoxylin and eosin based diagnosis. Step 2
included staining urine specimens with the new method and comparing findings
to the patient final diagnosis and the results of standard urine cytology.

Results: A total of 58 archived biopsies were collected. The concordance of
staining using the new platform technology with the hematoxylin and eosin
based diagnosis was 100%. The new method applied to 44 urine smears showed
94% sensitivity and 89% specificity to detect urothelial carcinoma. Compared to
standard urine cytology the new technology had overall superior sensitivity (94%
vs 46%), particularly for low grade tumors (88% vs 17%, each p <0.005). There
was no significant difference in specificity between the 2 staining techniques.

Conclusions: Findings show the capability of CellDetect to accurately identify
urothelial carcinoma. This indicates that the technology can be further developed
to provide an alternative urine cytology test with diagnostic value that may have
significant clinical benefits.

Key Words: urinary bladder, urothelium, carcinoma,

diagnostic tests and procedures, staining and labeling

BLADDER cancer is the fourth most
common cancer in males and the
eighth most common cause of cancer
death with an estimated incidence of
more than 74,690 new cases expected
to have been diagnosed in 2014 in the
United States and more than 15,000

deaths.1 In patients diagnosed with
nonmuscle invasive tumors there is
up to an 80% chance of tumor recur-
rence,2 rendering bladder cancer one
of the most prevalent malignancies.
Clinical guidelines recommend that
patients with stage Ta, Tis or T1
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bladder cancer should be followed with cystoscopy
every 3 months for the first 2 years after tumor
resection, semiannually during the subsequent 2
years and annually thereafter.3 However, actual
surveillance of these patients often deviates from
standard protocols,4 mostly due to the heavy work
burden imposed on physicians, and the associated
pain and discomfort that discourage patients.

In the search for alternative noninvasive diag-
nostic tools numerous urinary biomarkers to detect
bladder cancer were developed and commercialized
in the last 2 decades.5,6 To date none of these tools
has been implemented in routine clinical practice to
supplant cystoscopy as the standard of care.

CellDetect technology is a novel cell staining
method based on a proprietary plant extract that
enables color discrimination between benign and
malignant cells while preserving critical features of
cell morphology.7e10 The discriminative capacity of
the stain is related to specific metabolic alterations
and increased metabolic activity observed in
neoplastic cells. Preclinical studies and clinical tri-
als demonstrated the applicability of this technology
in many cell culture lines and various cancers.8,10

We explored the performance characteristics of
CellDetect technology in bladder cancer.

METHODS
We performed an open label 2-step study in accordance
with the Good Clinical Practice, Declaration of Helsinki
2008, and the Ministry of Health requirements and reg-
ulations in Israel. Step 1 involved staining archived
bladder tumor specimens using the new CellDetect tech-
nology. Step 2 included staining voided urine specimens
with the new technology. Specimens were obtained from
patients with an intact bladder undergoing routine
cystoscopic followup after resection of nonmuscle invasive
bladder cancer who were deemed free of disease 12
months or longer before study participation. These pa-
tients served as controls. Specimens were also obtained
from patients diagnosed with bladder cancer by cystos-
copy who were scheduled for transurethral resection of
bladder tumor.

Urine samples were obtained before cystoscopy or
tumor/bladder removal. The minimal volume of urine
required for analysis was 50 ml. All samples were
analyzed by microscopy using a Neubauer hemocytome-
ter. Samples that contained high levels of obscuring ele-
ments, eg erythrocytes or leukocytes, and those that were
oligocellular were considered technically inadequate and
excluded from analysis.

Serial sections from archived biopsies were deparaffi-
nized and rehydrated. One section per biopsy was stained
with hematoxylin and eosin according to standard proto-
col. Adjacent tumor sections were stained by CellDetect
according to manufacturer instructions. Briefly, the
CellDetect kit contains 4 principal components, including
a proprietary plant extract and 3 dyes. The staining

protocol involves fixation with 10% trichloroacetic acid
followed by nuclear staining with hematoxylin and serial
incubations in kit proprietary components with intermit-
tent washes. All sections stained by this new method were
analyzed by 2 independent pathologists using white light
microscopy. The diagnosis was based on cell color and
morphology. These readings were compared to the diag-
nosis based on hematoxylin and eosin staining, and the
concordance between the 2 methods was assessed.

Urine samples were collected in clinic during the
morning hours but not as first morning urine. They were
processed to cytospin smears and fixed with 96% ethanol.
Smears (1 slide per patient) were stained by the new
method and analyzed by an expert cytopathologist under
20� magnification. Cell morphology was determined
according to standard cytological criteria, namely an
increased nucleus-to-cytoplasm ratio, nuclear irregular-
ity, nuclear polymorphism and nucleoli. Cytoplasm and
nucleus color was also documented. Cytology readings
using the new method were compared to the patient final
diagnosis and standard urine cytology readings based on
hospital records when available.

RESULTS
A total of 58 eligible archived biopsy specimens were
retrieved, including 22 (38%) with normal mucosa,
17 (29%) with stages Ta, T1 and Tis bladder cancer,
and 19 (33%) with muscle invasive tumor (stage T2
or greater). Figure 1 shows representative images of
CellDetect staining technology applied to tissue
specimens. Cells comprising normal transitional

Figure 1. Photomicrographs show bladder transitional

epithelium biopsy histological sections of normal epithelium

(A and C ) and UC (B and D). Cytoplasmic green/blue staining

is characteristic of nonneoplastic states while neoplasm

consists of cells with pink-magenta stained cytoplasm.

CellDetect staining (A and B) and H&E (C and D), reduced

from �40.
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