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INTENDED USE 
CINtec® Histology is a qualitative 
immunohistochemistry (IHC) test using 
mouse monoclonal anti-p16 antibody 
clone E6H4, and is intended for use in 
the light microscopic assessment of the 
p16INK4a protein in formalin-fixed, 
paraffin-embedded (FFPE) cervical 
punch biopsy tissues using OptiView 
DAB IHC Detection Kit on BenchMark 
ULTRA and BenchMark ULTRA PLUS 
instruments. The test is indicated as an 
adjunct to examination of hematoxylin 
and eosin (H&E) stained slide(s), to 
improve consistency in the diagnosis of 
cervical intraepithelial neoplasia (CIN). 

Diagnosis of CIN presence or level should be based on H&E stained slide(s) and other 
clinical and laboratory test information. 
Intended for in vitro diagnostic (IVD) use. Prescription Use Only. 

PROFESSIONAL SOCIETY RECOMMENDATIONS 
The College of the American Pathologists (CAP) and the American Society for Colposcopy 
and Cervical Pathology (ASCCP) has recommended the use of adjunctive p16 
immunohistochemistry (IHC) for the interpretation of squamous cervical lesions according 
to the following criteria (Lower Anogenital Squamous Terminology (LAST) Standardization 
Project for HPV-Associated Lesions (more commonly known as LAST recommendations 
or guidelines)1): 
· When the H&E morphologic differential diagnosis is between pre-cancer (CIN2 or 

CIN3) and a mimic of pre-cancer (e.g., processes known to be not related to 
neoplastic risk such as immature squamous metaplasia, atrophy, reparative 
epithelial changes, tangential cutting); 

· If the pathologist is entertaining an H&E morphologic interpretation of CIN2 (under 
the old terminology, which is a biologically equivocal lesion falling between the 
morphologic changes of HPV infection (low-grade lesion) and pre-cancer);  

· As an adjudication tool for cases in which there is a professional disagreement in 
histologic specimen interpretation, with the caveat that the differential diagnosis 
includes a pre-cancerous lesion (CIN2 or CIN3); 

· As an adjunct to morphologic assessment for biopsy specimens interpreted as 
≤ CIN1 that are at high risk for missed high grade disease, which is defined as a 
prior cytologic interpretation of HSIL, ASC-H, ASC-US/HPV-16+, or AGC (NOS).  

SUMMARY AND EXPLANATION 

CINtec Histology consists of a single active component: anti-p16INK4a (E6H4), a mouse 
monoclonal primary antibody. 

As a cyclin-dependent kinase inhibitor, p16INK4a (p16) plays a key role in cell cycle 
regulation and cellular differentiation.2-5 The p16 protein controls the retinoblastoma 
protein (pRB)-mediated G1-S phase transition and triggers cell cycle arrest in the course 
of the cellular differentiation process.2,6 In normal, terminally differentiated cells, p16 is 

expressed at low levels typically not detectable by immunohistochemistry (IHC).2,6 
Research studies have identified strong overexpression of p16 in pre-cancerous and 
cancerous tissues to be closely linked to the expression of human papillomavirus (HPV) 
E7 oncoprotein.2,4,7,8  
IHC detection of p16 overexpression may aid in the interpretation of cervical histology 
specimens. The p16 protein has been reported to be over-expressed in squamous 
neoplastic epithelial cells of the cervix uteri, whereas it has been found to be mostly 
absent in normal epithelium and non-neoplastic lesions.2,3,6,8 Numerous studies have 
investigated the correlation between p16 overexpression and the presence of cervical 
intraepithelial neoplasia (CIN).9,10 Overexpression of p16 has been observed in virtually 
all CIN3 lesions, the vast majority of CIN2 lesions, and typically within 40% to 60% of 
squamous cervical lesions classified as CIN1 in hematoxylin and eosin (H&E) stained 
tissue sections.9-13 

CLINICAL SIGNIFICANCE 
Diagnostic interpretation of cervical biopsy specimens establishes the basis for patient 
treatment decisions. CIN1 is the histologic manifestation of an HPV infection. In general, it 
is recommended that patients diagnosed with CIN1 lesions return for follow-up evaluation 
in 1 year.14 For cervical disease, CIN2 is the most commonly used clinical threshold for 
treatment.15 Excisional or ablative therapy is recommended for patients diagnosed with 
CIN2 or CIN3. The risk of excisional treatment to the patient of child-bearing age includes 
adverse effects on future pregnancies.15,16,17 Therefore, accurate diagnosis of CIN and in 
particular CIN2 and CIN3 is important in patient management decisions.18  
Morphological interpretation of cervical biopsy specimens by H&E only is subject to 
interobserver variability.19-25 Several studies have evaluated the adjunctive use of p16 
stained-slides and the effect on interobserver reliability in diagnostic interpretation of 
cervical histology specimens by pathologists. In all of these studies, the diagnostic 
agreement between pathologists improved significantly when p16-stained slides were 
interpreted along with H&E-stained slides compared to interpretation of the H&E-stained 
slide alone.11,12,19,22,26,27,28  

Furthermore, several studies assessed the effect on diagnostic accuracy of cervical 
histology interpretation when p16-stained slides were used along with H&E-stained slides. 
Dijkstra and colleagues (2010) showed an almost perfect agreement between diagnoses 
established with support of p16-stained slides interpreted by a single pathologist 
compared to the adjudicated diagnoses made by an expert pathologist panel based on 
H&E staining only.12 Bergeron and colleagues (2010) reported a significant increase in 
diagnostic accuracy when interpretation included both p16-stained slides and H&E-stained 
slides compared with H&E-stained slide interpretation alone (p = 0.0004) with sensitivity 
for ≥ CIN2 increasing from 77% to 87%.13 In a recent prospective, population-based study 
in which an academic clinical center in the US analyzed more than 1450 consecutive 
cervical biopsy cases, staining for p16 was found “to be a useful and reliable diagnostic 
adjunct for distinguishing biopsies with and without CIN2+”.14 Therefore, the adjunctive 
interpretation of H&E-stained slides comprising cervical biopsy sections together with 
consecutive slides from the same tissue specimen immunostained for p16 has the 
potential to significantly improve diagnostic agreement in the interpretation of cervical 
biopsies. 
In 2012, the College of American Pathologists (CAP) and the American Society for 
Colposcopy and Cervical Pathology (ASCCP) issued the Lower Anogenital Squamous 
Terminology (LAST) consensus recommendations.1 The LAST consensus 
recommendations provide guidance for clinical use of p16 IHC along with H&E to improve 
the detection of HPV-associated pre-cancerous lesions within cervical (and other lower 
anogenital tract) squamous tissues in specific circumstances. The use of p16 IHC is 
recommended in specific circumstances as listed above under Professional Society 
Recommendations. In 2014, the World Health Organization (WHO) adopted the LAST 
consensus recommendations; the adjunctive use of p16 IHC in evaluation of cervical 
biopsies is now considered recommended standard of care.29 

Caution in the use of p16 IHC in the evaluation of cervical biopsies has been advocated in 
published literature as well. Clark, et.al., reported “cases were initially over diagnosed as 
HSIL because pathologists (1) overused p16 IHC on unequivocal LSIL, or (2) upgraded 
questionable lesions to HSIL based on non-block p16 staining patterns (patchy or focal).30 
The authors “advocate judicious use of p16 in the designated circumstances and careful 
interpretation of staining patterns in the context of morphology.” Mills, et al. concluded that 
the data from their study “reinforces the LAST recommendations that p16 should only be 

 
Figure 1. Diffuse CINtec Histology 
staining of cervical squamous 
epithelium.  
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used selectively for problematic scenarios, such as CIN2 because of its inherent lack of 
reproducibility, cases in which one is struggling between CIN1 and CIN2, and benign 
mimics of CIN3.31 

PRINCIPLE OF THE PROCEDURE 
CINtec Histology contains a mouse monoclonal primary antibody that binds to the p16 
protein in FFPE tissue sections. The specific antibody is localized using OptiView DAB 
IHC Detection Kit (250), Cat. No. 760-700 / Mat. No. 06396500001. Refer to the OptiView 
DAB IHC Detection Kit method sheet for further information. 

MATERIAL PROVIDED 
CINtec Histology (P/N 705-4793) contains sufficient reagent for 50 tests.  
One 5 mL dispenser contains approximately 5.0 μg of a mouse monoclonal antibody. 
CINtec Histology (P/N 725-4793) contains sufficient reagent for 250 tests.  
One 25 mL dispenser contains approximately 25.0 μg of a mouse monoclonal antibody. 
The CINtec Histology reagent is diluted in Tris-HCl containing carrier protein and 0.10% 
ProClin 300, a preservative.  
Specific antibody concentration is approximately 1 μg/mL. There is no known non-specific 
antibody reactivity observed in this product. 
CINtec Histology contains a recombinant mouse monoclonal antibody purified from cell 
culture supernatant.  
This antibody is optimized for use on BenchMark ULTRA and BenchMark ULTRA PLUS 
IHC/ISH instruments in combination with the OptiView DAB IHC Detection Kit. No 
reconstitution, mixing, dilution, or titration is required. 
Refer to the OptiView DAB IHC Detection Kit method sheet for detailed descriptions of:  
Principle of the Procedure, Material and Methods, Specimen Collection and Preparation 
for Analysis, Quality Control Procedures, Troubleshooting, Interpretation of Results, and 
Limitations. 

MATERIALS REQUIRED BUT NOT PROVIDED 
Staining reagents, such as the OptiView DAB IHC Detection Kit and ancillary components, 
including negative and positive tissue control slides, are not provided. 
The following reagents and materials may be required for staining but are not provided: 
1. Microscope slides, positively charged 
2. Negative Control (Monoclonal) (Cat. No. 760-2014 / Mat. No. 05266670001) 
3. OptiView DAB IHC Detection Kit (Cat. No. 760-700 / Mat. No. 06396500001) 
4. EZ Prep Concentrate (10X) (Cat. No. 950-102 / Mat. No. 05279771001) 
5. Reaction Buffer Concentrate (10X) (Cat. No. 950-300 / Mat. No. 05353955001)  
6. ULTRA LCS (Predilute) (Cat. No. 650-210 / Mat. No. 05424534001) 
7. ULTRA Cell Conditioning Solution (ULTRA CC1) (Cat. No. 950-224 / Mat. No. 

05424569001) 
8. Hematoxylin II (Cat. No. 790-2208 / Mat. No. 05277965001) 
9. Bluing Reagent (Cat. No. 760-2037 / Mat. No. 05266769001) 
10. Permanent mounting medium  
11. Cover glass  
12. Automated coverslipper  
13. Light microscope  
14. Absorbent wipes 
15. BenchMark ULTRA or BenchMark ULTRA PLUS instrument 

STORAGE AND STABILITY 
Upon receipt and when not in use, store at 2–8°C. Do not freeze. 
To ensure proper reagent delivery and the stability of the antibody, replace the dispenser 
cap after every use and immediately place the dispenser in the refrigerator in an upright 
position. 
Every antibody dispenser is expiration dated. When properly stored, the reagent is stable 
to the date indicated on the label. Do not use reagent beyond the expiration date. 

SPECIMEN PREPARATION 
Routinely processed, FFPE tissues are suitable for use with CINtec Histology when used 
with the OptiView DAB IHC Detection Kit and the BenchMark ULTRA or BenchMark 
ULTRA PLUS instrument. 
On the basis of xenograft models generated from the Calu-3 human cell-line, which is 
moderately positive for p16 expression, Ventana recommends tissue fixation in 
10% neutral buffered formalin (NBF) for at least 6 hours.32 However, fixation times of 1-72 
hours in 10% NBF gave equivalent CINtec Histology staining results. Acceptable CINtec 
Histology staining was also achieved with fixation in Zinc formalin fixative or Z-fix for at 
least 1 hour, while alcohol-formalin-acetic acid (AFA) was also acceptable with a fixation 
time of at least 3 hours. 
The amount of fixative used should be 15 to 20 times the volume of tissue. No fixative will 
penetrate more than 2 to 3 mm of solid tissue or 5 mm of porous tissue in a 24-hour 
period. Fixation can be performed at room temperature (15–25°C).33 
Alcohol formalin and PREFER fixatives are not recommended for use with CINtec 
Histology. Xenograft tissues fixed in alcohol formalin demonstrate weaker or variable 
staining, and those fixed in PREFER fixative demonstrate inappropriate staining. 
Delay-to-fixation studies using 10% NBF have revealed no loss in CINtec Histology 
staining intensity on xenograft specimens subjected to post-excision fixation delays of up 
to 5 hours. 
Paraffin-embedded sections should be cut approximately 4 μm thick and mounted on 
positively charged glass slides. Because antigenicity of cut tissue sections may diminish 
over time, slides should be stained promptly after cutting from the paraffin block. However, 
unstained cervical tissue slides stored at 2-8°C or 30°C for up to 24 weeks demonstrated 
similar CINtec Histology staining intensity compared to the tissue specimens prepared 
from the same block and stained with CINtec Histology on day 1. 

WARNINGS AND PRECAUTIONS 
1. For in vitro diagnostic (IVD) use. 
2. For professional use only. 
3. CAUTION: In the United States, Federal law restricts this device to sale by or on the 

order of a physician. (Rx Only) 
4. Do not use beyond the specified number of tests. 
5. ProClin 300 solution is used as a preservative in this reagent. It is classified as an 

irritant and may cause sensitization through skin contact. Take reasonable 
precautions when handling. Avoid contact of reagents with eyes, skin, and mucous 
membranes. Use protective clothing and gloves. 

6. Positively charged slides may be susceptible to environmental stresses resulting in 
inappropriate staining. Ask your Roche representative for more information on how 
to use these types of slides. 

7. Materials of human or animal origin should be handled as biohazardous materials 
and disposed of with proper precautions. In the event of exposure, the health 
directives of the responsible authorities should be followed.34,35 

8. Avoid contact of reagents with eyes and mucous membranes. If reagents come in 
contact with sensitive areas, wash with copious amounts of water. 

9. Avoid microbial contamination of reagents as it may cause incorrect results. 
10. For further information on the use of this device, refer to the BenchMark ULTRA or 

BenchMark ULTRA PLUS instrument User Guide, and instructions for use of all 
necessary components located at dialog.roche.com. 

11. Consult local and/or state authorities with regard to recommended method of 
disposal. 

12. Product safety labeling primarily follows EU GHS guidance. Safety data sheet 
available for professional user on request. 

13. To report suspected serious incidents related to this device, contact the local Roche 
representative and the competent authority of the Member State or Country in which 
the user is established. 

This product contains components classified as follows in accordance with the Regulation 
(EC) No. 1272/2008: 

https://dialog.roche.com/
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Table 1. Hazard information. 

Hazard Code Statement 

Warning 

 
 

H317 May cause an allergic skin reaction. 

H412 Harmful to aquatic life with long lasting effects. 

P261 Avoid breathing mist or vapours. 

P273 Avoid release into the environment. 

P280 Wear protective gloves. 

P333 + 
P313 

If skin irritation or rash occurs: Get medical advice/ 
attention. 

P362 + 
P364 

Take off contaminated clothing and wash it before 
reuse. 

P501 Dispose of contents/ container to an approved waste 
disposal plant. 

This product contains CAS # 55965-84-9, reaction mass of: 5-chloro-2-methyl-2H-
isothiazol-3-one and 2-methyl-2H-isothiazol-3-one (3:1). 

STAINING PROCEDURE 
CINtec Histology has been developed for use on the BenchMark ULTRA and BenchMark 
ULTRA PLUS instruments in combination with the OptiView DAB IHC Detection Kit, and 
ancillary reagents. An assay-specific staining procedure must be used with the CINtec 
Histology assay. Refer to Table 2 for the recommended staining protocol and required 
staining procedure. 
Any deviation from recommended test procedures may invalidate CINtec Histology 
staining results using the CINtec Histology product. 
Users who deviate from recommended test procedures must accept responsibility for 
interpretation of patient results. 
Use of appropriate controls is recommended. 
The parameters for the automated procedures can be displayed, printed and edited 
according to the procedure in the instrument User Guide. Refer to the OptiView DAB IHC 
Detection Kit method sheet for more details regarding immunohistochemistry staining 
procedures. 
For more details on the proper use of this device, refer to the inline dispenser method 
sheet associated with P/N 705-4793 or P/N 725-4793.  
Table 2. Recommended staining protocol for CINtec Histology and negative reagent 
control with the OptiView DAB IHC Detection Kit on the BenchMark ULTRA or BenchMark 
ULTRA PLUS instrument.  

Staining Procedure:  U CINtec Histology 

Procedure Type Parameter Input 

Cell Conditioning 
(Antigen Unmasking) 

ULTRA CC1, 
48 minutes 

Antibody (Primary) CINtec Histology 
OR 

negative reagent control 

Antibody (Primary) Incubation 12 minutes, 36°C 

 
Due to variation in tissue fixation and processing, as well as general lab instrument and 
environmental conditions, it may be necessary to increase or decrease the primary 
antibody incubation or cell conditioning pretreatment time based on individual specimens 
and reader preference. For further information on fixation variables, refer to 
“Immunohistochemistry Principles and Advances.”36 

QUALITY CONTROL PROCEDURES 

Negative Reagent Control 
Ventana strongly recommends a negative reagent control be used to stain an adjacent 
section of the patient specimen tissue on a separate slide from the CINtec Histology-
stained slide. Negative Control (Monoclonal), a negative reagent control mouse 
monoclonal antibody, is recommended for use in place of the primary antibody to evaluate 
nonspecific staining. The incubation period for the negative reagent control antibody 
should be the same as that for the primary antibody.  

Tissue Controls 
Ventana strongly recommends running tissue controls when staining patient specimens 
with CINtec Histology. p16-positive and p16-negative control tissues fixed and processed 
in the same manner as the patient specimen should be run on each patient specimen 
slide. Staining conditions for p16-positive and p16-negative control tissues should be 
evaluated for every set of test conditions used. Positive control tissue is used to confirm 
that the antibody was applied and the instrument functioned properly; while negative 
control tissue is used to detect minor levels of reagent degradation or instrument out-of-
specification issues. 
For optimal quality control, cervical carcinoma or CIN2/3 cervical tissue positive for p16 
staining is suitable for use as a positive tissue control, and normal cervical tissue negative 
for p16 staining is suitable for use as a negative tissue control. Criteria for evaluation are 
described in Table 3. 
Alternatively, normal human tonsil tissue is suitable for use as a tissue control. Tonsil 
contains both positive and negative staining elements for p16 staining with CINtec 
Histology. Within normal tonsil tissue, there is nuclear and/or cytoplasmic staining of 
scattered squamous epithelial cells primarily in crypt epithelium and scattered follicular 
dendritic cells in germinal centers and absence of staining in the majority of lymphocytes 
(staining of rare lymphocytes may be observed). 
Control tissue should be autopsy, biopsy, or surgical specimens prepared and fixed in a 
manner identical to the test specimen. Such tissue may be used to monitor all steps of the 
analysis, from tissue preparation through staining. A tissue section fixed or processed 
differently from the test specimen may provide a suitable control for all reagents and 
method steps except fixation and tissue preparation. 
Known positive and known negative tissue controls should be utilized only for monitoring 
the performance of processed tissues and test reagents. 

Assay Verification 
Prior to initial use of an antibody or staining system in a diagnostic procedure, the 
specificity of the antibody should be verified by testing on a series of tissues with known 
IHC performance characteristics representing p16-positive and -negative tissues. (Refer to 
the Quality Control Procedures previously outlined in this section of the product insert and 
to the Quality Control recommendations of the College of American Pathologists 
Laboratory Accreditation Program, Anatomic Pathology Checklist37 or the CLSI Approved 
Guideline.38). Cervical tissues with known CINtec Histology status are suitable for assay 
verification, as well as normal human tonsil. 

STAINING INTERPRETATION / EXPECTED RESULTS 
The VENTANA automated immunostaining procedure using the OptiView DAB IHC 
Detection Kit causes a brown colored DAB reaction product to precipitate at the antigen 
sites localized by the CINtec Histology antibody. A qualified pathologist experienced in 
IHC procedures must evaluate system-level controls and qualify the stained product 
before interpreting results. 

Positive/Negative System-Level Tissue Controls 
The CINtec Histology-stained positive and negative tissue controls should be examined to 
ascertain that all reagents are functioning properly. The presence of an appropriately 
colored reaction product on the positive control tissue within the nuclei and/or cytoplasm of 
the target cells is indicative of positive reactivity. 
If the positive or negative tissue controls fail to demonstrate appropriate staining or 
demonstrate a change in clinical diagnostic interpretation, any results with the test 
specimens should be considered invalid. 
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Table 3. Evaluation criteria for CINtec Histology-stained cervical control tissues. 

Control Tissue Acceptable Unacceptable 

CIN2, CIN3, or 
cervical 

carcinoma* 

Diffuse continuous staining of 
cells of the basal and 

parabasal cell layers of the 
cervical squamous epithelium, 
with or without staining of cells 

of intermediate, or 
intermediate and superficial 

cell layers; or diffuse 
continuous staining of invasive 

carcinoma 

No staining observed with 
CINtec Histology or staining of 

isolated cells or small cell 
clusters (i.e. non-continuous 

staining) 

Normal cervix 

Either a negative staining 
reaction or a staining of 

isolated cells or small cell 
clusters, (i.e. non-continuous 

staining)  

Diffuse continuous staining of 
cells of the basal and parabasal 

cell layers of the cervical 
squamous epithelium, with or 

without staining of cells of 
intermediate, or intermediate 
and superficial cell layers; or 
diffuse continuous staining of 

invasive carcinoma 

*Tissues should first be qualified as p16-positive (i.e., diffuse p16 staining) before being 
used as controls. 
 

Negative Reagent Control 
Nonspecific staining can be evaluated using the negative reagent control slide. Intact cells 
should be used for interpretation of staining results, as necrotic or degenerated cells often 
stain nonspecifically. If background staining is excessive, results from the test specimen 
should be considered invalid. 

Patient Tissue 
Patient tissue must be evaluated according to the CINtec Histology p16 staining pattern. 
The stained slide specimens are evaluated according to a binary rating system (“positive” 
or “negative”) for CINtec Histology according to the criteria outlined in Table 4. 
Interpretation of the results must take into consideration the fact that p16 is a cellular 
protein, with nuclear and/or cytoplasmic staining within cells, that is expressed at 
detectable levels in some low-grade cervical lesions, the majority of high-grade cervical 
lesions and most cervical cancers. In addition, p16 may be expressed at detectable levels 
in some conditions not associated with cervical dysplasia, albeit at differing levels and with 
different patterns of expression. 
The interpretation of slides stained using CINtec Histology should be performed in 
conjunction with H&E-stained slides prepared from the same cervical tissue specimen. 
The additional information provided by the CINtec Histology-stained slides should be 
combined with the preliminary morphology-based diagnosis established on the H&E-
stained slides in order to establish a final diagnosis. 
Non-specific background staining that does not interfere with clinical interpretation of the 
CINtec Histology stain should be ignored. 
Table 4. CINtec Histology status and p16 staining patterns. 

CINtec Histology 
Status 

p16 Staining 
Pattern Staining Description 

Positive Diffuse 

Continuous staining of cells of the 
basal and parabasal cell layers of the 
squamous cervical epithelium, with or 
without staining of the intermediate or 
intermediate to superficial cell layers 

CINtec Histology 
Status 

p16 Staining 
Pattern Staining Description 

Negative 

Focal 
A staining of isolated cells or small cell 
clusters; i.e., a non-continuous 
staining, particularly not of the basal 
and parabasal cells 

No p16 staining A negative staining reaction in the 
squamous epithelium 

 

GENERAL LIMITATIONS 
1. IHC is a multiple-step diagnostic process that requires specialized training in the 

selection of the appropriate reagents and tissues, in tissue fixation and processing, 
in IHC slide preparation, and in interpretation of the staining results. 

2. Tissue staining is dependent on the handling and processing of the tissue prior to 
staining. Improper fixation, freezing, thawing, washing, drying, heating, sectioning, 
or contamination with other tissues or fluids may produce artifacts, antibody 
trapping, or false negative results. Inconsistent results may result from variations in 
fixation and embedding methods or from inherent irregularities within the tissue. 

3. Excessive or incomplete counterstaining may compromise proper interpretation of 
results. 

4. The clinical interpretation of any positive staining, or its absence, must be evaluated 
within the context of clinical history, morphology, and other histopathological criteria. 
The clinical interpretation of any staining, or its absence, must be complemented by 
morphological studies and system-level controls as well as other diagnostic tests. It 
is the responsibility of a qualified pathologist to be familiar with the antibodies, 
reagents, and methods used to interpret the stained preparation. Staining must be 
performed in a certified licensed laboratory under the supervision of a pathologist 
who is responsible for reviewing the stained slides and assuring the adequacy of 
positive and negative controls. 

5. VENTANA antibodies and reagents are provided at optimal dilution for use when the 
provided instructions are followed. Any deviation from recommended test 
procedures may invalidate the staining results. Appropriate controls must be 
employed and documented. Users who deviate from recommended test procedures 
must accept responsibility for interpretation of patient results. 

6. This product is not intended for use in flow cytometry; flow cytometry performance 
characteristics for this product have not been determined. 

7. Reagents may demonstrate unexpected reactions in previously untested tissues. 
The possibility of unexpected reactions even in tested tissue groups cannot be 
completely eliminated because of biological variability of antigen expression in 
neoplasms and other pathological tissues.39 

8. Tissues from persons infected with hepatitis B virus and containing hepatitis B 
surface antigen (HBsAg) may exhibit nonspecific staining with horseradish 
peroxidase in the OptiView DAB IHC Detection Kit.40 

9. False positive results may be seen because of non-immunological binding of 
proteins or substrate reaction products. They may also be caused by 
pseudoperoxidase activity (erythrocytes), or endogenous peroxidase activity 
(example:  liver, brain, breast, kidney) depending on the type of immunostain 
used.41 

10. As with any IHC test, a negative result means that the antigen was not detected, not 
that the antigen was absent in the cells or tissue assayed. 



  
 
 

 
2023-02-28 5 / 16 1011625US Rev E 
FT0700-410t 

SPECIFIC LIMITATIONS 
1. CINtec Histology has been solely cleared for use on the BenchMark ULTRA and 

BenchMark ULTRA PLUS instruments with the OptiView DAB IHC Detection Kit and 
is not cleared with any other detection methods or automated staining instruments. 

2. This assay has not been validated for use with cytology smears or decalcified 
specimens. 

3. Patient tissue should be stained within 24 weeks of sectioning from the tissue block. 
Staining performance with CINtec Histology on sections that have been stored at 
room temperature for longer than 24 weeks has not been verified. 

4. Samples should be fixed at least 1 hour in 10% NBF, zinc formalin or Z-fix, or at 
least 3 hours in AFA. Use of fixation times or fixative types other than those 
recommended can lead to false negative results. Alcohol formalin and PREFER 
fixatives are not recommended for use with this assay. 

5. CINtec Histology may demonstrate fibroblast and endocervical cell staining in 
cervical tissues; this staining does not interfere with interpretation. 

PERFORMANCE CHARACTERISTICS 

ANALYTICAL PERFORMANCE 
Staining tests for sensitivity, specificity, precision and accuracy were conducted and the 
results are listed below. 

Analytical Sensitivity and Specificity 
Analytical specificity and sensitivity were determined by staining multiple cases of normal 
and neoplastic human tissues with CINtec Histology. The results are listed in Table 5 and 
Table 6. Many normal tissues demonstrated staining of a few cells or specific cell types as 
noted. This is expected due to the role of the p16INK4a protein in cell cycle regulation.  
 
Table 5. Sensitivity/Specificity of CINtec Histology was determined by testing FFPE 
normal tissues.  

Tissue 
# positive / 
total cases 

Positive cells in normal tissue 

Cerebrum 4/4 Glial cells 

Cerebellum 3/3 Purkinje cells 

Adrenal gland 3/3 Adrenocortical epithelial cells 

Ovary 3/3 Stromal cells  

Pancreas 3/3 Islets of Langerhans, acinar cells 

Lymph node 3/3 Lymphocytes, follicular dendritic cells 

Parathyroid gland 2/3 Chief cells 

Pituitary gland 3/3 Anterior pituitary epithelial cells 

Testis 3/3 Spermatogenic cells, Leydig cells 

Thyroid 3/3 Follicular cells 

Breast 3/3 Myoepithelial cells, luminal epithelial 
cells, stromal cells 

Spleen 3/3 Lymphocytes, follicular dendritic cells 

Tonsil 6/6 Squamous epithelial cells, 
lymphocytes, follicular dendritic cells 

Thymus 3/3 Epithelial reticular cells, lymphocytes, 
Hassall's corpuscles 

Bone marrow 2/3 Myeloid cells 

Lung 3/3 Pneumocytes, bronchial epithelial cells 

Tissue 
# positive / 
total cases 

Positive cells in normal tissue 

Heart 0/3 No positive cells 

Esophagus 3/3 Squamous epithelial cells 

Stomach 3/3 Epithelial cells, fundic glands 

Small intestine 3/3 Epithelial cells 

Colon 3/3 Epithelial cells 

Appendix 0/3 No positive cells 

Liver 0/3 No positive cells 

Salivary gland 3/3 Striated duct epithelial cells, serous 
acinar cells 

Pharynx/Oral cavity 2/3 
Respiratory epithelial cells, striated 
duct epithelial cells, mucous acinar 
cells, serous acinar cells 

Kidney 3/3 Tubular epithelial cells, glomeruli 
mesangial cells 

Prostate 3/3 Acinar cells, basal cells 

Bladder 3/3 Urothelial cells 

Endometrium 3/3 Endometrial glandular cells, stromal 
cells 

Cervix a 1/120 Squamous epithelial cells 

Skeletal muscle 0/3 No positive cells 

Skin 0/3 No positive cells 

Nerve 4/4 Schwann cells 

Mesothelium 0/3 No positive cells 

Soft tissue 3/3 Endothelial cells, fibroblasts, ductal 
cells 

a Tissues evaluated include normal cervix and chronic cervicitis. Cervix cases were 
interpreted based on the CINtec Histology scoring algorithm which counts normal 
squamous (focal staining), endocervical or stromal cell staining as negative. 

 
Table 6. Sensitivity/Specificity of CINtec Histology was determined by testing a variety of 
FFPE neoplastic tissues.  

Pathology 
# positive / total 

cases 

Glioblastoma (Cerebrum) 1/1 

Meningioma (Cerebrum) 1/1 

Ependymoma (Cerebellum) 1/1 

Oligodendroglioma (Cerebellum) 1/1 

Adenocarcinoma (Head and neck) 1/1 

Squamous cell carcinoma (Head and neck) 0/1 

Serous carcinoma (Ovary) 1/1 

Granulosa cell tumor (Ovary) 1/1 
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Pathology 
# positive / total 

cases 

Teratoma (Ovary) 1/1 

Pancreatic neuroendocrine neoplasm (Pancreas) 1/1 

Ductal adenocarcinoma (Pancreas) 1/1 

Seminoma (Testis) 1/1 

Embryonal carcinoma (Testis) 1/1 

Follicular carcinoma (Thyroid) 1/1 

Papillary carcinoma (Thyroid) 0/1 

Ductal carcinoma in situ (Breast) 1/1 

Invasive ductal carcinoma (Breast) 1/1 

Invasive lobular carcinoma (Breast) 1/1 

Adenoma (Adrenal gland) 1/1 

Pheochromocytoma (Adrenal gland) 1/1 

Diffuse large B-cell lymphoma (Spleen) 0/1 

Pleomorphic adenoma (Salivary gland) 1/1 

Warthin tumor (Salivary gland) 1/1 

Small cell carcinoma (Lung) 1/1 

Squamous cell carcinoma (Lung) 0/1 

Adenocarcinoma (Lung) 1/1 

Squamous cell carcinoma (Esophagus) 0/1 

Adenocarcinoma (Esophagus) 1/1 

Adenocarcinoma (Stomach) 1/1 

Gastrointestinal stromal tumor (Stomach) 1/1 

Adenocarcinoma (Small intestine) 0/1  

Gastrointestinal Stromal Tumor (Small intestine) 1/1 

Adenocarcinoma (Colon) 1/1 

Adenosquamous carcinoma (Colon) 1/1 

Carcinoid tumor  (Appendix) 1/1 

Hepatocellular carcinoma (Liver) 1/1 

Cholangiocarcinoma (Liver) 0/1 

Renal Cell Carcinoma (Kidney) 1/2 

Papillary renal adenoma (Kidney) 1/1 

Adenocarcinoma (Prostate) 2/2 

Clear cell carcinoma (Uterus) 1/1 

Endometrioid carcinoma (Uterus) 1/1 

Leiomyoma (Uterus) 0/1 

Leiomyosarcoma (Uterus) 1/1 

Pathology 
# positive / total 

cases 

Cervical intraepithelial neoplasia I (CIN I) (Cervix)  12/37 

Cervical intraepithelial neoplasia, borderline low vs. high grade 
(CIN I-II) (Cervix) 

2/8 

Cervical intraepithelial neoplasia II (CIN II) (Cervix) 52/60 

Cervical intraepithelial neoplasia, high grade (CIN II-III) (Cervix) 1/3 

Cervical intraepithelial neoplasia III (CIN III) (Cervix)  65/67 

Squamous cell carcinoma (Cervix) 73/76 

Adenosquamous carcinoma (Cervix) 2/2 

Adenocarcinoma (Cervix) 1/1 

Neuroendocrine carcinoma (Cervix) 1/1 

Alveolar rhabdomyosarcoma (Muscle) 0/1 

Myxoma (Muscle) 1/1 

Basal cell carcinoma (Skin) 1/1 

Invasive melanoma (Skin) 1/1 

Squamous cell carcinoma (Skin) 0/1 

Schwannoma (Peripheral nerve) 1/1 

Neurofibrosarcoma (Nerve) 1/1 

Anaplastic large cell lymphoma (Lymph node) 1/1 

Follicular lymphoma (Lymph node) 1/1 

Hodgkin lymphoma (Lymph node) 1/1 

Urothelial cell carcinoma (Bladder) 1/1 

Squamous cell carcinoma (Bladder) 0/1 

Plasmacytoma (Extramedullary) 1/1 

Mesothelioma (Mesothelium) 1/1 

Pleural solitary fibrous tumor (Mesothelium) 1/1 

Angiosarcoma (Soft tissue) 1/1 

Liposarcoma (Soft tissue) 1/1 

Tissue Thickness 
Tissue thickness was evaluated using 3 unique human cervical cases (cervical carcinoma, 
CIN1, and normal cervix). Tissues were sectioned and tested in duplicate at 3, 4, 5, 6, and 
7 microns. All tissue thicknesses demonstrated appropriate specific staining and 
background levels with CINtec Histology. 

Within-Day Repeatability and Day-to-Day Precision 
Within-day (repeatability) and day-to-day precision were evaluated in a study of 
24 cervical tissue specimens (3 cervical carcinoma, 6 CIN3, 6 CIN2, 6 CIN1, and 3 normal 
cervix cases). Two replicate slides from each of the cervical specimens were stained with 
CINtec Histology on a single BenchMark ULTRA instrument on each of 5 non-consecutive 
days. Appropriate control tissue slides were also stained in each run. Each CINtec 
Histology slide was paired with an H&E-stained slide from an adjacent section for 
evaluation. All paired slides were randomized, and then evaluated by a single pathologist 
blinded to the case diagnosis. CINtec Histology status (positive or negative) was 
determined based on the CINtec Histology-stained slide, and CIN categories (No CIN, 
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LSIL-histology, HSIL-histology, cancer) were determined based on adjunctive 
interpretation of the H&E-stained and CINtec Histology-stained slides. 
For within-day repeatability, slides for each specimen were compared between duplicates 
on a single run, with data pooled over the 5 days. For day-to-day precision, slides from 
each specimen were compared across all days, using pooled data of all possible pairings. 
The estimate of within-day and day-to-day precision was 100%. Results are shown in 
Table 7. 
Table 7. Within-day repeatability and day-to-day precision of the CINtec Histology Assay 
on cervical samples: number of slides agreeing with modal CINtec Histology status and 
modal CIN category. 

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

No CIN 

# of cases N = 0 N = 3 N = 3 

CINtec 
Histology 
Status 

 29/29 
(100.0%) 

29/29 
(100.0%) 

CIN  
Category 

 29/29 
(100.0%) 

29/29 
(100.0%) 

LSIL- 
Histology 

# of cases N = 2 N = 4 N = 6 

CINtec 
Histology 
Status 

20/20 
(100.0%) 

40/40 
(100.0%) 

60/60 
(100.0%) 

CIN  
Category 

20/20 
(100.0%) 

40/40 
(100.0%) 

60/60 
(100.0%) 

HSIL- 
Histology 

# of cases N = 12 N = 0 N = 12 

CINtec 
Histology 
Status 

120/120 
(100.0%) 

 120/120 
(100.0%) 

CIN  
Category 

120/120 
(100.0%) 

 120/120 
(100.0%) 

Cancer 

# of cases N = 3 N = 0 N = 3 

CINtec 
Histology 
Status 

30/30 
(100.0%) 

 30/30 
(100.0%) 

CIN 
Category 

30/30 
(100.0%) 

 30/30 
(100.0%) 

Total 

# of cases N = 17 N = 7 N = 24 

CINtec 
Histology 
Status 

170/170 
(100.0%) 

69/69 
(100.0%) 

239/239 
(100.0%) 

CIN  
Category 

170/170 
(100.0%) 

69/69 
(100.0%) 

239/239 
(100.0%) 

Note: A single observation with unevaluable CINtec Histology status due to a slide on Day 
1 with unacceptable background was excluded. 
Additionally, within-run repeatability was determined by staining 24 cervical tissue cases 
(eleven normal cervix, one CIN1, two CIN2, seven CIN3, and three squamous cell 
carcinoma) across five slides on a BenchMark ULTRA PLUS instrument. Test slides were 
randomized, and then then evaluated by a single pathologist blinded to the case diagnosis 
for positive or negative CINtec Histology status, morphology and non-specific staining 
(background).  The overall percent agreement was 97.5%.  All tissues stained with CINtec 
Histology had acceptable morphology and background staining. 

Additionally, between-day intermediate precision was determined by staining duplicate 
slides of 24 cervical tissue cases (eleven normal cervix, one CIN1, two CIN2, seven CIN3, 
and three squamous cell carcinoma) on a BenchMark ULTRA PLUS instrument on 5 non-
consecutive days over at least a 20 day period.  The overall percent agreement for 
between-day intermediate precision was 98.8%.  All tissues stained with CINtec Histology 
had acceptable morphology and background staining. 

Instrument to Instrument Precision 
Precision of the CINtec Histology test across three BenchMark ULTRA instruments was 
determined by staining replicate slides of 28 cervical cases (8 normal cervix, 6 CIN1, 6 
CIN2, 4 CIN3, and 4 cervical carcinoma cases). 
All slides were randomized, and then evaluated by a single pathologist blinded to the case 
diagnosis for positive or negative CINtec Histology status. Each CINtec Histology slide 
was then paired with an H&E-stained slide from the same case. After randomization of the 
paired slides, a single pathologist evaluated the CIN category (No CIN, LSIL-histology, 
HSIL-histology, cancer). 
For Instrument-to-Instrument precision, CINtec Histology status of slides for each 
specimen was compared between instruments by pairwise comparisons. The estimate of 
Instrument-to-Instrument precision was 100%, demonstrating that CINtec Histology 
staining is reproducible across BenchMark ULTRA instruments. 
A summary of the results for BenchMark ULTRA Instrument-to-Instrument precision of the 
CINtec Histology assay is shown in Table 8. 
Table 8.  BenchMark ULTRA instrument-to-instrument precision of the CINtec Histology 
Assay on cervical samples:  number of slides agreeing with modal CINtec Histology status 
and modal CIN category. 

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

No CIN 

# of cases N = 0 N = 8 N = 8 

CINtec  
Histology  
Status 

 72/72 
(100.0%) 

72/72 
(100.0%) 

CIN  
Category 

 72/72 
(100.0%) 

72/72 
(100.0%) 

LSIL- 
Histology 

# of cases N = 4 N = 3 N = 7 

CINtec  
Histology  
Status 

36/36 
(100.0%) 

27/27 
(100.0%) 

63/63 
(100.0%) 

CIN  
Category 

36/36 
(100.0%) 

27/27 
(100.0%) 

63/63 
(100.0%) 

HSIL- 
Histology 

# of cases N = 9 N = 0 N = 9 

CINtec  
Histology  
Status 

81/81 
(100.0%) 

 81/81 
(100.0%) 

CIN  
Category 

81/81 
(100.0%) 

 81/81 
(100.0%) 

Cancer 

# of cases N = 4 N = 0 N = 4 

CINtec  
Histology  
Status 

36/36 
(100.0%) 

 36/36 
(100.0%) 

CIN  
Category 

36/36 
(100.0%) 

 36/36 
(100.0%) 

Total # of cases N = 17 N = 11 N = 28 
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 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

CINtec  
Histology  
Status 

153/153 
(100.0%) 

99/99 
(100.0%) 

252/252 
(100.0%) 

CIN  
Category 

153/153 
(100.0%) 

99/99 
(100.0%) 

252/252 
(100.0%) 

Additionally, between-instrument intermediate precision was determined across three 
BenchMark ULTRA PLUS instruments by staining duplicate slides of 24 cervical tissue 
cases (eleven normal cervix, one CIN1, two CIN2, seven CIN3, and three squamous cell 
carcinoma).  Test slides were randomized, and then then evaluated by a single pathologist 
blinded to the case diagnosis for positive or negative CINtec Histology status, morphology 
and non-specific staining (background).  The overall percent agreement was 99.3%.  All 
tissues stained with CINtec Histology had acceptable morphology and non-specific 
staining. 

Lot-to-Lot Precision 
Lot-to-lot Precision of CINtec Histology was evaluated by testing three lots of the CINtec 
Histology primary antibody on duplicate slides of 26 cervical tissue specimens (six normal 
cervix, six CIN1, six CIN2, six CIN3, and two cervical carcinoma cases). The staining was 
performed on a BenchMark ULTRA instrument using the OptiView DAB IHC Detection Kit. 
Each tissue slide stained with CINtec Histology was paired with an adjacent H&E slide and 
a negative reagent control slide from the same case. Slide sets were randomized, and 
evaluated by a single pathologist blinded to the case diagnosis and lot number. CINtec 
Histology status (positive or negative) was determined based on the CINtec Histology 
slide, and CIN categories (No CIN, LSL-histology, HSIL-histology, Cancer) were 
determined based on adjunctive interpretation of the H&E and CINtec Histology slides.  
A summary of the results of the lot-to-lot precision study is shown in Table 9. 
Table 9. Lot-to-lot precision of the CINtec Histology Assay on cervical samples: number of 
slides agreeing with modal CINtec Histology status and modal CIN category. 

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

No CIN 

# of cases N = 0 N = 8 N = 8 

CINtec  
Histology 
Status 

 48/48 
(100.0%) 

48/48 
(100.0%) 

CIN  
Category 

 48/48 
(100.0%) 

48/48 
(100.0%) 

LSIL- 
Histology 

# of cases N = 1 N = 3 N = 4 

CINtec  
Histology  
Status 

6/6 
(100.0%) 

18/18 
(100.0%) 

24/24 
(100.0%) 

CIN  
Category 

6/6 
(100.0%) 

18/18 
(100.0%) 

24/24 
(100.0%) 

HSIL- 
Histology 

# of cases N = 12 N = 0 N = 12 

CINtec 
Histology  
Status 

71/71 
(100.0%) 

 71/71 
(100.0%) 

CIN  
Category 

69/71  
(97.2%) 

 69/71  
(97.2%) 

Cancer # of cases N = 2 N = 0 N = 2 

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

CINtec  
Histology  
Status 

12/12 
(100.0%) 

 12/12 
(100.0%) 

CIN  
Category 

12/12 
(100.0%) 

 12/12 
(100.0%) 

Total 

# of cases N = 15 N = 11 N = 26 

CINtec 
Histology  
Status 

89/89 
(100.0%) 

66/66 
(100.0%) 

155/155 
(100.0%) 

CIN  
Category 

87/89 
(97.8%) 

66/66 
(100.0%) 

153/155 
(98.7%) 

For Lot-to-lot precision, CINtec Histology status of slides for each specimen was 
compared between lots and slide replicates by pairwise comparisons. The estimate of Lot-
to-lot precision was 100%.  

Reader Precision 
Within-reader and reader-to-reader precision was evaluated on 50 cervical cases (16 
normal cervix, 12 CIN1, 12 CIN2, 6 CIN3, and 4 cervical carcinoma cases) stained with 
CINtec Histology. All slides were randomized, and subsequently evaluated by 3 
pathologists for positive/negative CINtec Histology status. Pathologists were blinded to the 
case diagnosis. The CINtec Histology-stained slides were re-randomized for a second 
evaluation of the CINtec Histology status by each of the 3 pathologists following a 4 week 
washout period. Additionally, each CINtec Histology slide was paired with an H&E slide 
from the same case and the paired slide sets were randomized. CIN category (No CIN, 
LSL-histology, HSIL-histology, Cancer) was evaluated by 3 pathologists based on 
adjunctive interpretation of the H&E + CINtec Histology slides. Following a washout period 
of at least 4 weeks, slide pairs were re-randomized, and a second evaluation of the CIN 
category by each of the 3 pathologists was performed. A summary of the results of the 
reader precision study is provided in Table 10.  
Table 10. Within-reader and reader-to-reader precision of the CINtec Histology Assay on 
cervical samples: number of observations agreeing with modal CINtec Histology status 
and modal CIN category. 

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

No CIN 

# of cases N = 0 N = 19 N = 19 

CINtec 
Histology  
Status 

 112/113 
(99.1%) 

112/113 
(99.1%) 

CIN  
Category 

 107/113 
(94.7%) 

107/113 
(94.7%) 

LSIL- 
Histology 

# of cases N = 5 N = 5 N = 10 

CINtec  
Histology  
Status 

29/30 
(96.7%) 

30/30 
(100.0%) 

59/60 
(98.3%) 

CIN  
Category 

27/30 
(90.0%) 

18/30 
(60.0%) 

45/60 
(75.0%) 

HSIL- # of cases N = 17 N = 0 N = 17 
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 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

Histology CINtec  
Histology  
Status 

102/102 
(100.0%) 

 102/102 
(100.0%) 

CIN  
Category 

88/102 
(86.3%) 

 88/102 
(86.3%) 

Cancer 

# of cases N = 4 N = 0 N = 4 

CINtec  
Histology  
Status 

24/24 
(100.0%) 

 24/24 
(100.0%) 

CIN  
Category 

23/24 
(95.8%) 

 23/24 
(95.8%) 

Total 

# of cases N = 26 N = 24 N = 50 

CINtec 
Histology  
Status 

155/156 
(99.4%) 

142/143 
(99.3%) 

297/299 
(99.3%) 

CIN  
Category 

138/156 
(88.5%) 

125/143 
(87.4%) 

263/299 
(88.0%) 

Note: A single observation with unevaluable CINtec Histology status by Reader 2 was 
excluded. 
 
For within-reader precision, CINtec Histology status of 2 slides for each specimen was 
compared between duplicates from the same reader. The estimate of within-reader 
agreement was 98.7%. For reader-to-reader precision, CINtec Histology status of slides 
from each specimen was compared across three pathologists, using pooled data of all 
possible pairings. The estimate of reader-to-reader agreement was 98.7%. 

Reproducibility 
A reproducibility study (laboratory-to-laboratory precision study) for CINtec Histology was 
conducted using 27 cervical cases (10 No CIN, 5 CIN1, 5 CIN2, 5 CIN3, and 2 cervical 
carcinoma cases) run across 3 BenchMark ULTRA instruments on each of 3 non-
consecutive days at 3 external laboratories. The specimens were randomized and 
evaluated by a total of 6 pathologists (2 pathologists per site) for both CINtec Histology 
status (positive/negative) and for CIN category (No CIN, LSIL-histology, HSIL-histology, 
Cancer) based on adjunctive interpretation of the H&E + CINtec Histology slides. 
Pathologists were blinded to the case diagnosis. A summary of the study results is 
provided in Table 11. 
Table 11. Reproducibility of the CINtec Histology Assay on cervical samples: number of 
observations agreeing with modal CINtec Histology status and modal CIN category.  

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

No CIN 

# of cases N = 0 N = 10 N = 10 

CINtec  
Histology  
Status 

 153/155 
(98.7%) 

153/155 
(98.7%) 

CIN  
Category 

 134/155 
(86.5%) 

134/155 
(86.5%) 

LSIL- # of cases N = 2 N = 2 N = 4 

 Modal CINtec Histology Status 

Modal CIN 
Category  Positive Negative Total 

Histology CINtec 
Histology  
Status 

34/34 
(100.0%) 

22/32 
(68.8%) 

56/66 
(84.8%) 

CIN  
Category 

28/34 
(82.4%) 

29/32 
(90.6%) 

57/66 
(86.4%) 

HSIL- 
Histology 

# of cases N = 11 N = 0 N = 11 

CINtec  
Histology  
Status 

184/186 
(98.9%) 

 184/186 
(98.9%) 

CIN  
Category 

176/186 
(94.6%) 

 176/186 
(94.6%) 

Cancer 

# of cases N = 2 N = 0 N = 2 

CINtec 
Histology  
Status 

36/36 
(100.0%) 

 36/36 
(100.0%) 

CIN  
Category 

31/36 
(86.1%) 

 31/36 
(86.1%) 

Total 

# of cases N = 15 N = 12 N = 27 

CINtec  
Histology  
Status 

254/256 
(99.2%) 

175/187 
(93.6%) 

429/443 
(96.8%) 

CIN  
Category 

235/256 
(91.8%) 

163/187 
(87.2%) 

398/443 
(89.8%) 

Note: 43 observations with unevaluable CINtec Histology status were excluded. Missing 
data were distributed across all sites and days: 16 from site A, including 2 on day 1, 4 on 
day 2 and 10 on day 3; 17 from site B, including 3 on day 1, 8 on day 2, and 6 on day 3; 
and 10 from site C, including 2 on day 1, 5 on day 2, and 3 on day 3.  
 
For reader-to-reader precision, CINtec Histology status of 2 slides corresponding to 2 
pathologists at each site from each specimen was compared across 3 days and 3 sites 
and combined for all specimens. The estimates of reader-to-reader agreement of CINtec 
Histology results were 95.5% for positive CINtec Histology results and 92.9% for negative 
CINtec Histology results. 
For day-to-day precision, CINtec Histology status of 2 slides corresponding to two different 
days from each specimen was compared across 3 days and 3 sites using pooled data of 
all possible pairings. The estimate of day-to-day agreement of CINtec Histology results 
were 98.2% for positive CINtec Histology results and 97.1% for negative CINtec Histology 
results.  
For site-to-site precision, CINtec Histology status of 2 slides corresponding to 2 different 
sites from each specimen was compared across 3 sites using pooled data of all possible 
pairings. The estimate of site-to-site agreement of CINtec Histology results were 96.2% for 
positive CINtec Histology results and 93.9% for negative CINtec Histology results. 

Between Platform Concordance 
A study was conducted to compare the staining performance of CINtec Histology, using 
the OptiView DAB IHC Detection Kit, on the BenchMark ULTRA PLUS instrument versus 
the BenchMark ULTRA instrument.  One hundred twenty (120) cervical tissue cases (60 
positive for CINtec Histology and 60 negative for CINtec Histology) were stained, and the 
stained slides were evaluated by a pathologist who determined the diagnostic status.  The 
overall percent agreement was 99.1%.  All tissues stained with CINtec Histology had 
acceptable morphology and background staining. 



  
 
 

 
2023-02-28 10 / 16 1011625US Rev E 
FT0700-410t 

CLINICAL PERFORMANCE 

Diagnostic Agreement 
To demonstrate that the adjunctive reading of CINtec Histology will result in an 
improvement in consistency of the diagnosis of cervical intraepithelial neoplasia (CIN), 
levels of agreement between Community Pathologists’ (CP) and Expert Pathologists’ (XP) 
readings of cervical punch biopsy tissue were evaluated in a clinical study. 
The clinical study was performed on 1100 retrospectively collected FFPE cervical punch 
biopsy specimens, which represent a colposcopy referral population. An XP derived 
reference diagnosis was established for each study case using the hematoxylin & eosin 
(H&E) stained slides only and using the H&E and CINtec Histology stained slides. Two 
XPs established their independent diagnoses (No CIN, CIN1, CIN2, CIN3, 
adenocarcinoma in situ (ACIS), or invasive carcinoma) based on the H&E-stained slides 
for each of the 1,100 cases. The pathologists were also provided with the following clinical 
information: patient age, Pap cytology result and HPV test result (if available). Discordant 
cases were evaluated by a third XP. Cases for which a 2 out of 3 majority diagnosis was 
not achieved were reviewed during an adjudication review meeting that included all three 
XPs. Majority (or consensus) results established the Expert-derived Reference Diagnosis 
for each case evaluated in the study (termed XP1, or H&E reference diagnosis). After a 
minimum of 4 week washout period, the same XPs evaluated both the H&E and CINtec 
Histology stained slides to establish their diagnosis (No CIN, LSIL-histology/CIN1, HSIL-
histology/CIN2, HSIL-histology/CIN3, ACIS, or invasive carcinoma) (termed XP2, or H&E 
+ CINtec Histology reference diagnosis). The process of establishing the majority 
diagnoses was the same as that used for establishing the reference diagnosis on H&E-
stained slides only. Seventy (70) Board Certified CPs, from across the United States, 
participated in the study. In the first round (Round 1, CP1), the 1100 H&E-stained cases 
were divided into 4 reading sets of 275 cases with comparable distributions of individual 
diagnostic categories per reference diagnosis. The 70 CPs were assigned to 4 groups 
consisting of either 17 or 18 pathologists per group. For each case within their assigned 
reading set, the pathologists were provided with the following clinical information: patient 
age, Pap cytology result and HPV test result (if available). The CPs independently 
rendered their diagnoses on the H&E-stained slide for each of their assigned cases (No 
CIN, CIN1, CIN2, CIN3, adenocarcinoma in situ (ACIS), or invasive carcinoma). Thus, 
each study case was individually read by either 17 or 18 community pathologists. In 
addition, CPs were asked during Round 1 reading whether they would request an 
adjunctive p16 IHC stain (CINtec Histology) in alignment with the following criteria from the 
LAST recommendations1:  
1. the H&E morphologic differential diagnosis is between pre-cancer (CIN2 or CIN3) 

and a mimic of pre-cancer;  
2. the H&E morphologic diagnosis is CIN2; or  
3. the H&E morphologic diagnosis is ≤ CIN1 and the biopsy specimen is at high risk 

for missed high-grade disease, which is defined as prior cytologic interpretation of 
HSIL, ASC-H (atypical squamous cells, cannot rule out high-grade squamous 
intraepithelial lesion), ASC-US/HPV16+ (atypical squamous cells of undetermined 
significance/HPV16+), or AGC-(NOS) (atypical glandular cells- not otherwise 
specified). 

In the second round (Round 2, CP2), the CPs read the H&E-stained slides along with the 
paired corresponding CINtec Histology-stained slides for the same set of cases within their 
assigned reading set. After at least a 4-week washout period between Rounds 1 and 2, 
each pathologist independently rendered their diagnoses (No CIN, LSIL-histology/CIN1, 
HSIL-histology/CIN2, HSIL-histology/CIN3, ACIS, or invasive carcinoma). The CPs noted 
the CINtec Histology status (CINtec Histology positive = diffuse p16 staining; CINtec 
Histology negative = focal or no p16 staining) along with their histological diagnosis using 
both the H&E-stained slide along with the CINtec Histology stained slide. The primary 
objective of this study was to demonstrate improvement of diagnostic agreement without 
compromising the positive percent agreement (PPA), i.e. the probability of a positive test 
result agreeing with a diagnosis of ≥ CIN2 (CIN2, CIN3, ACIS, or invasive carcinoma 
combined into a single category) versus ≤ CIN1 (No CIN or CIN1 combined into a single 
category) based on H&E-stained slides (Round 1) compared with interpretation of the 
H&E-stained slides along with CINtec Histology-stained slides (Round 2).  

Community Pathologists Reading Results using H&E versus H&E + 
CINtec Histology Compared with Expert-derived H&E Reference 
Diagnosis 
Percent of CINtec Histology positive results by CIN Diagnosis  
The association between majority/consensus CINtec Histology status (Positive or 
Negative) by expert panel and the majority/consensus diagnosis by expert panel using 
H&E only is illustrated in Table 12. The frequency and percent of CINtec Histology positive 
results were calculated for each CIN diagnosis category. CINtec Histology positive results 
showed an increasing trend with increasing severity of CIN diagnosis. 
Table 12. Frequency and percent of CINtec Histology positive results by CIN diagnosis.  

 

Reference Diagnosis = 
Majority/Consensus Diagnosis by Expert Panel with H&E 

(XP1) 

No CIN CIN1 CIN2 CIN3 Cancer 
Percent CINtec 
Histology 
positive results 

7.5% 
(57/755) 

58.3% 
(95/163) 

94.5% 
(86/91) 

98.6% 
(69/70) 

100% 
(1/1) 

Note: 15 Observations with unevaluable CINtec Histology status were excluded; 14 were 
No CIN and 1 was CIN1 by expert panel using H&E only. 
 
Improvement of Consistency among Challenging Cases 
The improvement in consistency between readers was determined by comparing 
agreement between community pathologists and the expert pathologists’ H&E reference 
diagnosis (i.e, CP1 vs XP1) versus the same comparison using H&E + CINtec Histology 
(i.e., CP2 vs XP2). Analyses were first conducted for particularly challenging cases, 
defined as those cases where a majority of community pathologists requested p16. There 
were 436 cases where a majority of CPs requested p16 per Round 1 questionnaire. For 
these cases, the agreement between the H&E reference diagnosis by expert pathologists 
vs H&E + CINtec Histology reference diagnosis is shown in Table 13. 
Table 13. Agreement between H&E reference diagnosis and H&E + CINtec Histology 
reference diagnosis for challenging cases (i.e., majority of community pathologists 
requested p16).  

H&E Reference Diagnosis 
Total No 

CIN CIN1 CIN2 CIN3 ACIS or 
Cancer 

H&E + 
CINtec 
Histology 
Reference 
Diagnosis 

No CIN 175 4 4 0 0 183 

LSIL-
histology 15 61 4 1 0 81 

HSIL-
histology 24 29 79 37 0 169 

ACIS or 
cancer 0 0 0 0 3 3 

Total 214 94 87 38 3 436 

 
Table 14 shows the percentage of cases where the CP majority diagnosis is the same as 
the H&E reference diagnosis or H&E + CINtec Histology reference diagnosis, as well as 
the average number of community pathologists whose diagnoses are the same as the 
majority CP diagnosis. The left side of the table compares CP1 to XP1, and the right side 
of the table compares CP2 to XP2. The bottom half of the table collapses the data into 
≤ CIN1 vs ≥ CIN2 (when H&E is used) or ≤ LSIL vs ≥ HSIL (when H&E + CINtec 
Histology is used). For all diagnoses, agreement increases from the use of H&E by 
community pathologists compared to the H&E reference diagnosis vs the use of H&E + 
CINtec Histology by community pathologists compared to the H&E + CINtec Histology 
reference diagnosis. 
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Table 14. Community Pathologist agreement using H&E with H&E reference diagnosis, and Community Pathologist agreement using H&E + CINtec Histology with H&E + CINtec 
Histology reference diagnosis for challenging cases. 

 

H&E Only  H&E + CINtec Histology 

Reference Diagnosis = Majority/Consensus Diagnosis 
by Expert Panel – XP1 

 Reference Diagnosis = Majority/Consensus Diagnosis by 
Expert Panel – XP2 

No CIN CIN1 CIN2 ≥CIN3  No CIN LSIL-
histology 

HSIL-
histology 

ACIS or 
Cancer 

Number of cases 214 94 87 41  183 81 169 3 

Percent of cases with CP majority 
diagnosis the same as Reference 
Diagnosis 

29.0% 
(62/214) 

73.4% 
(69/94) 

72.4% 
(63/87) 

53.7% 
(22/41) 

 39.3% 
(72/183) 

72.8% 
(59/81) 

96.4% 
(163/169) 

66.7% 
(2/3) 

Number of CP with diagnosis the 
same as CP majority averaged over 
all cases 

10.5 11.8 10.6 10.1  11.3 12.6 14.8 16.5 

 ≤ CIN1 ≥ CIN2  ≤ LSIL-histology ≥ HSIL-histology 
Number of cases 308 128  264 172 

Percent of cases with CP majority 
diagnosis the same as Reference 
Diagnosis 

42.5% 
(131/308) 

66.4% 
(85/128) 

 49.6% 
(131/264) 

95.9% 
(165/172) 

Number of CP with diagnosis the 
same as CP majority averaged over 
all cases 

11.2 10.5  11.9 14.8 

 
Estimates of PPA were constructed based on the comparison of the agreement between 
community pathologists using H&E (CP1) vs H&E Reference Diagnosis by expert 
pathologists (XP1) for cases with reference diagnoses of CIN2 or higher and community 
pathologists using H&E + CINtec Histology (CP2) vs H&E + CINtec Histology Reference 
Diagnosis by expert pathologists (XP2) for cases with reference diagnoses of HSIL-
histology or higher. Estimates of NPA were constructed based on the comparison of the 
agreement between community pathologists using H&E (CP1) vs H&E Reference 
Diagnosis by expert pathologists (XP1) for cases with reference diagnoses of CIN1 or No 
CIN and community pathologists using H&E + CINtec Histology (CP2) vs H&E + CINtec 
Histology reference diagnosis by expert pathologists (XP2) for cases with reference 
diagnoses of LSIL-histology or No CIN. The clinical study data demonstrated a statistically 
significant improvement in consistency of the diagnoses by CPs when using CINtec 
Histology staining. Improvement in PPA was 29.5% with 95% confidence interval (CI): 
21.2% to 37.7% and the improvement in NPA was 7.1% with 95% CI: 1.3% to 13.1%, as 
summarized in Table 15 below. 
Table 15. Positive and negative agreements for CP1-XP1 compared to CP2-XP2 for 
challenging cases. 

Agreement H&E + CINtec 
Histology 

H&E Only Difference 95% CI 

PPA 95.9% 
(165/172) 

66.4% 
(85/128) 

29.5% (21.2%, 37.7%) 

NPA 49.6% 
(131/264) 

42.5% 
(131/308) 

7.1% (1.3%, 13.1%) 

 
Improvement of Consistency among All Cases 
The analyses that generated the results seen in Tables 12-14 for the 436 challenging 
cases were repeated for all 1100 cases in the study, and the results are reported in Tables 
15-17. 

Table 16 shows the agreement between the H&E reference diagnosis by expert 
pathologists vs the H&E + CINtec Histology reference diagnosis by the same expert 
pathologists. 
Table 16. Agreement between H&E reference diagnosis and H&E + CINtec Histology 
reference diagnosis for all cases. 

 
H&E Reference Diagnosis 

Total No 
CIN CIN1 CIN2 CIN3 ACIS or 

Cancer 

H&E + 
CINtec 
Histology 
Reference 
Diagnosis 

No CIN 693 13 4 0 0 710 

LSIL-
histology 46 120 4 1 0 171 

HSIL-
histology 30 31 83 69 1 214 

ACIS or 
cancer 0 0 0 0 5 5 

Total 769 164 91 70 6 1100 

 
Table 17 shows the percentage of cases where the CP majority diagnosis is the same as 
the H&E reference diagnosis or H&E + CINtec Histology reference diagnosis, as well as 
the average number of community pathologists whose diagnoses are the same as the 
majority CP diagnosis. The left side of the table compares CP1 to XP1, and the right side 
of the table compares CP2 to XP2. The bottom half of the table collapses the data into 
≤ CIN1 vs ≥ CIN2 (when H&E is used) or ≤ LSIL vs ≥ HSIL (when H&E + CINtec 
Histology is used). For all diagnoses, agreement increases from the use of H&E by 
community pathologists compared to the H&E reference diagnosis vs the use of H&E + 
CINtec Histology by community pathologists compared to the H&E + CINtec Histology 
reference diagnosis. 
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Table 17. Community Pathologist agreement using H&E with H&E reference diagnosis and Community Pathologist agreement using H&E + CINtec Histology with H&E + CINtec 
Histology reference diagnosis for all cases. 

 

H&E Only  H&E + CINtec Histology 
Reference Diagnosis = Majority/Consensus Diagnosis by 

Expert Panel – XP1 
 Reference Diagnosis = Majority/Consensus Diagnosis by 

Expert Panel – XP2 

No CIN CIN1 CIN2 ≥CIN3  No CIN LSIL-
histology 

HSIL-
histology 

ACIS or 
Cancer 

Number of cases 769 164 91 76  710 171 214 5 

Percent of cases with CP majority 
diagnosis the same as Reference 
Diagnosis 

50.8% 
 (391/769) 

82.9%  
(136/164) 

69.2% 
 (63/91) 

73.7%  
(56/76) 

 60.1% 
(427/710) 

81.9% 
(140/171) 

94.4% 
(202/214) 

80.0% 
(4/5) 

Number of CP with diagnosis the 
same as CP majority averaged over 
all cases 

12.6 13.2 10.6 12.9  12.8 13.6 15.2 16.0 

 ≤ CIN1 ≥ CIN2  ≤ LSIL-histology ≥ HSIL-histology 

Number of cases 933 167  881 219 

Percent of cases with CP majority 
diagnosis the same as Reference 
Diagnosis 

56.5% 
(527/933) 

71.3% 
(119/167) 

 64.4% 
(567/881) 

94.1% 
(206/219) 

Number of CP with diagnosis the 
same as CP majority averaged over 
all cases 

12.7 11.7  13.0 15.2 

 
Table 18 shows PPA and NPA for CP1-XP1 vs CP2-XP2 for all 1100 cases. As with the 
challenging cases, statistically significant increases (22.8% for PPA and 7.9% for NPA) 
are seen. 
Table 18. Positive and negative agreements for CP1-XP1 compared to CP2-XP2 for all 
cases. 

Agreement H&E and CINtec 
Histology 

H&E Only Difference 95% CI 

PPA 94.1%  
(206/219) 

71.3%  
(119/167) 

22.8% (15.5%, 30.1%) 

NPA 64.4%  
(567/881) 

56.5%  
(527/933) 

7.9% (4.9%, 10.8%) 

 

Community Pathologists’ Interpretations using H&E versus H&E + 
CINtec Histology Compared with an Expert-derived H&E Reference 
Diagnosis 
The previous tables assessed increased consistency by comparing CP1-XP1 vs CP2-
XP2, Additionally, changes in agreement of community pathologists vs a fixed reference 
diagnosis were assessed. First, the change from CP1 to CP2 relative to XP1 was 
analyzed. 
Data (results shown in Table 19) were analyzed by determining agreement rates averaged 
across case and reader and calculating confidence intervals. A statistically significant 
increase in PPA, the measure for the detection of ≥ CIN2 lesions (+6.8% with 95% CI: 
4.7% to 9.0%), was observed. Additionally, NPA for the detection of ≤ CIN1 increased by 
1.3% with 95% CI: 0.5% to 2.3%. 

Table 19. Positive (PPA) and Negative (NPA) Agreement Rates of Community 
Pathologists reads on H&E-stained slides versus H&E-stained slides plus CINtec 
Histology-stained slides with expert-derived H&E reference diagnosis (XP1). 

Endpoint H&E H&E + CINtec 
Histology Difference p-value 

PPA 
% (95% CI) 

83.5%  
(79.9, 86.8) 

90.3% 
(87.5, 92.7) 

6.8% 
(4.7, 9.0) 

<.0001 

NPA 
% (95% CI) 

90.4%  
(89.4, 91.4) 

91.8% 
(90.6, 92.9) 

1.3% 
(0.5, 2.3) 

0.0032 

Note: Difference does not equal 1.4% due to rounding error:  H&E = 90.44%, H&E + 
CINtec Histology = 91.76%, Difference = 1.32%. 
 
Note that CP1 vs XP1 comparison in Table 19 differs from that is shown in Table 17 
because the underlying calculations differ. In Table 17, the analysis occurs at the level of 
the case, with the CP majority diagnosis being used for comparison to XP1. In Table 19, 
an observational level analysis is conducted, so that each observation is counted uniquely 
(N = approximately 19250 observations in Table 19, vs N = 1100 cases in Table 17). This 
approach focuses on the individual reader’s diagnosis rather than the consensus CP 
opinion of the case diagnosis. This observational level analysis is maintained in Table 20-
Table 24 as well. 
A summary diagram for the diagnostic agreement of the individual community pathologist 
readers for diagnosing ≥ CIN2 versus ≤ CIN1 using H&E-stained slides only versus using 
H&E-stained slides along with CINtec Histology-stained slides compared to the Expert-
derived H&E reference diagnosis is shown in Figure 2. The PPA and NPA (negative 
percent agreement, i.e. the agreement of a negative test result with ≤ CIN1 by XP1) of the 
interpretation by each pathologist for Round 1 (H&E-stained slides only – blue circles) 
versus Round 2 (H&E-stained slides along with CINtec Histology-stained slides – red 
triangles) is shown. The prediction ellipses indicate the range of PPA and NPA 
performance expected for most pathologists, in that 80% should fall within the ellipses, 
and 20% should fall outside. These data demonstrate that the interpretation of cervical 
biopsies using H&E along with CINtec Histology-stained slides improves the diagnostic 
agreement in the interpretation of cervical biopsies and it reduces the between reader 
variability. 
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Community Pathologists’ Interpretations using H&E versus H&E + 
CINtec Histology Compared with an H&E + CINtec Histology Expert-
derived Reference Diagnosis  
Next, the reading results of the community pathologists using both methods (i.e., H&E + 
CINtec Histology versus H&E only) were compared to an H&E + CINtec Histology 
Reference Diagnosis where also the expert gynecopathologists used H&E plus CINtec 
Histology-stained slides to establish the Reference Diagnosis (XP2). Expert pathologists 
were blinded to the results of their first individual reading round and the consensus H&E 
Reference Diagnosis. The process of establishing the consensus diagnoses was the same 
as used for establishing the H&E Reference Diagnosis described above. 
The community pathologists’ reading results using H&E-stained slides only versus H&E-
stained slides along with CINtec Histology-stained slides were analyzed and compared 
against the Expert-derived H&E + CINtec Histology Reference Diagnosis (Table 20). 
These data demonstrate a statistically significant increase in PPA (+11.5% with 95% 
CI:9.3% to 13.5%) and NPA (+3.0% with 95% CI:2.2% to 3.7%). 
Table 20. Positive (PPA) and Negative (NPA) Agreement Rates of Community 
Pathologists for Reads on H&E-Stained Slides versus H&E-Stained slides + CINtec 
Histology-Stained Slides with Expert-derived H&E + CINtec Histology Reference 
Diagnosis (XP2). 

Endpoint H&E H&E + CINtec 
Histology Difference p-value 

PPA 
% (95% CI) 

73.3% 
(69.6, 76.9) 

84.8% 
(82.1, 87.1) 

11.5% 
(9.3, 13.5) 

< .0001 

NPA 
% (95% CI) 

92.2% 
(91.3, 93.1) 

95.2% 
(94.4, 96.0) 

3.0% 
(2.2, 3.7) 

< .0001 

 
A summary diagram for the diagnostic accuracy of the individual community pathologist 
readers for diagnosing ≥ CIN2 versus ≤ CIN1 using H&E-stained slides only versus using 
H&E-stained slides together with CINtec Histology-stained slides compared to the Expert-

derived H&E + CINtec Histology Reference Diagnosis is shown in Figure 3. The PPA and 
NPA of the interpretation by each pathologist for Round 1 (H&E-only – blue circles) versus 
Round 2 (H&E + CINtec Histology – red triangles) is shown. The prediction ellipses 
indicate the range of PPA and NPA performance expected for most pathologists, in that 
80% should fall within the ellipses, and 20% should fall outside. These data demonstrate 
that the interpretation of cervical biopsies using H&E along with CINtec Histology-stained 
slides improves the diagnostic consistency in the interpretation of cervical biopsies and it 
reduces the between reader variability. 
 

 
 

CINtec Histology Performance When Used According to LAST 
Recommendations 
In 2012, the LAST recommendations resulting from a project co-sponsored by CAP and 
ASCCP were published in an attempt to standardize diagnostic terminology and to align it 
with cervical squamous lesion biology.1 As part of this approach, recommendations for the 
use of biomarkers were made. The p16 biomarker was the only biomarker recommended 
at this point in time, and specific criteria were defined indicating when p16 IHC stain 
staining should be used as an adjunctive aid to the interpretation of H&E-stained slides. 
The potential impact of the implementation of the LAST recommendations on community 
pathologists’ diagnostic results and their agreement with Expert-derived Reference 
Diagnoses was evaluated in this study. Pathologist readers were asked during Round 1 
reading on H&E-stained slides only whether they would request an adjunctive p16 IHC 
stain in alignment with the LAST criteria. The following LAST recommendation criteria 
were taken into account: 1) the H&E morphologic differential diagnosis is between pre-
cancer (CIN2 or CIN3) and a mimic of pre-cancer; 2) the H&E morphologic diagnosis is 
CIN2; 3) the H&E morphologic diagnosis is ≤CIN1 and the biopsy specimen is at high risk 
for missed high-grade disease, which is defined as prior cytologic interpretation of HSIL 
(high-grade squamous intraepithelial lesion), ASC-H (atypical squamous cells, cannot rule 
out high-grade squamous intraepithelial lesion), ASC-US/HPV16+ (atypical squamous 
cells of undetermined significance/HPV16+), or AGC-(NOS) (atypical glandular cells- not 
otherwise specified). Since each community pathologist participating in the study was 
interpreting slides independently, an additional criterion per LAST recommending the use 
of p16 IHC in cases of professional disagreement did not apply in the study setting. 

 
  Summary diagram for diagnostic agreement (PPA versus 1-NPA) 

of community pathologists for diagnosing ≥ CIN2 versus ≤ CIN1 using H&E 
only (Round 1) and H&E + CINtec Histology (Round 2) compared with the 
Expert-derived H&E Reference Diagnosis (XP1) (80% prediction ellipses 
generated under assumption of bivariate normality). 
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of community pathologists for diagnosing ≥ CIN2 versus ≤ CIN1 using H&E 
only (Round 1) and H&E + CINtec Histology (Round 2) compared with the 
Expert-derived H&E + CINtec Histology Reference Diagnosis (XP2) (80% 
prediction ellipses generated under assumption of bivariate normality) 
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The 70 community pathologists participating as readers in the study requested the p16 
stain based on the initial review of H&E stained slides in Round 1 in 42.3% of their 
readings. Data from the community pathologists’ diagnoses on the H&E-stained slide 
alone (Round 1) were compared to diagnoses established on the H&E-stained slides 
along with CINtec Histology-stained slides (Round 2) limited to the group of cases for 
which the respective pathologist requested an adjunctive p16 stain based on LAST 
recommendations (i.e., LAST cases). Results for the community pathologists’ readings of 
LAST cases without or with CINtec Histology compared to the Expert-derived H&E 
Reference Diagnosis are shown in Table 21, and those when compared to the H&E + 
CINtec Histology Expert-derived Reference Diagnosis are shown in Table 22. 
The data analysis for the LAST cases (i.e., cases for which the community pathologist 
readers requested adjunctive p16 staining) revealed that both PPA (+7.6% for H&E 
Reference Diagnosis; 11.8% for H&E + CINtec Histology Reference Diagnosis) and NPA 
(+6.0% for H&E Reference Diagnosis; 9.7% for H&E + CINtec Histology Reference 
Diagnosis) increased in similar and statistically significant ways with the adjunctive use of 
CINtec Histology (Table 21 and Table 22).  
Table 21. Positive (PPA) and Negative (NPA) Agreement Rates of Community 
Pathologists Reads for Interpretation of LAST cases on H&E versus H&E + CINtec 
Histology with Expert-derived H&E Reference Diagnosis (XP1).  

Endpoint H&E H&E + CINtec 
Histology Difference p-value 

PPA 
% (95% CI) 

81.4% 
(78.0, 84.7) 

89.0% 
(86.1, 91.5) 

7.6% 
(5.1, 10.1) 

<.0001 

NPA 
% (95% CI) 

76.4% 
(74.5, 78.1) 

82.4% 
(79.9, 84.7) 

6.0% 
(4.1, 8.0) 

<.0001 

 
Table 22. Positive (PPA) and Negative (NPA) Agreement Rates of Community 
Pathologists Reads for Interpretation of LAST cases on H&E versus H&E + CINtec 
Histology with Expert-derived H&E + CINtec Histology Reference Diagnosis (XP2). 

Endpoint H&E H&E + CINtec 
Histology Difference p-value 

PPA 
% (95% CI) 

73.4% 
(70.2, 76.6) 

85.2% 
(82.8, 87.3) 

11.8% 
(9.5, 14.0) 

<.0001 

NPA 
% (95% CI) 

79.6% 
(77.8, 81.3) 

89.3% 
(87.5, 91.0) 

9.7% 
(7.8, 11.5) 

<.0001 

 
A similar positive effect of the adjunctive use of CINtec Histology-stained slides on PPA 
(+5.2% for H&E Reference Diagnosis; +11.0% for H&E + CINtec Histology Reference 
Diagnosis) was observed for non-LAST cases, i.e., cases for which the respective 
community pathologist did not request an adjunctive p16 IHC stain at the cost of slightly 
lower NPA rates (NPA difference:  -1.5% for H&E Reference Diagnosis; -0.8% for H&E + 
CINtec Histology Reference Diagnosis) (Table 23 and Table 24). 
Table 23. Positive (PPA) and Negative (NPA) Agreement Rates of Community 
Pathologists Reads for Interpretation of non-LAST cases on H&E versus H&E + CINtec 
Histology with Expert-derived H&E Reference Diagnosis (XP1). 

Endpoint H&E H&E + CINtec 
Histology Difference p-value 

PPA 
% (95% CI) 

87.8% 
(82.9, 91.8) 

92.9% 
(89.7, 95.6) 

5.2% 
(2.8, 8.0) 

<.0001 

NPA 
% (95% CI) 

99.0% 
(98.7, 99.2) 

97.5% 
(97.0, 97.9) 

-1.5% 
(-2.0, -1.1) 

<.0001 

 
 

Table 24. Positive (PPA) and Negative (NPA) Agreement Rates of Community 
Pathologists Reads for Interpretation of non-LAST cases on H&E versus H&E + CINtec 
Histology with Expert-derived H&E + CINtec Histology Reference Diagnosis (XP2).  

Endpoint H&E H&E + CINtec 
Histology Difference p-value 

PPA 
% (95% CI) 

73.1% 
(66.8, 79.1) 

84.1% 
(79.3, 88.1) 

11.0% 
(7.8, 14.1) 

<.0001 

NPA 
% (95% CI) 

99.2% 
(99.0, 99.5) 

98.5% 
(98.1, 98.8) 

-0.8% 
(-1.1, -0.5) 

<.0001 

 
These findings show that the community pathologists achieved statistically and clinically 
significant gains in both PPA and NPA for the detection of ≥ CIN2 in cases for which they 
requested an adjunctive p16 stain based on the morphologic interpretation of the H&E-
stained tissue per LAST criteria (i.e., cases with a differential diagnosis between high-
grade CIN and a morphologic mimic, cases for which a CIN2 diagnosis is considered, and 
cases categorized as ≤ CIN1 with a higher risk of missed disease based on other risk 
factors, such as a preceding cytologic HSIL diagnosis). Statistically and clinically 
significant gains in PPA for the detection of ≥ CIN2 were also observed in cases that the 
community pathologists did not identify as cases requiring adjunctive p16 staining. This 
substantially higher PPA provided by the adjunctive use of CINtec Histology also in non-
LAST cases was associated with a small, but statistically significant decrease in NPA in 
these non-LAST cases (-1.5% for H&E Reference Diagnosis; -0.8% for H&E + CINtec 
Histology Reference Diagnosis). 

CINtec Histology Staining Performance 
The secondary objective of this study was to assess the staining performance of the 
CINtec Histology assay as determined by the community pathologists during review of the 
study slides. A total of 19250 CINtec Histology status interpretations were rendered during 
the study by the 70 community pathologists. The staining performance criteria assessed 
included overall staining acceptability, background staining acceptability, and morphology 
acceptability. The study data demonstrated >99% acceptability rates for all three staining 
criteria (Table 25). 
Table 25. CINtec Histology staining performance.  

Endpoint Number of 
Interpretations n/N Rate 

Staining Acceptability 19074 / 19250 99.09% 

Morphology Acceptability 19249 / 19250 99.99% 

Background Acceptability 19249 / 19250 99.99% 

 

Conclusions 
The use of CINtec Histology stained slides as an adjunct to the interpretation of H&E-
stained slides increases the diagnostic agreement in the detection of high-grade CIN 
(≥ CIN2) lesions on cervical punch biopsies. This improved agreement is driven both by 
increases in PPA (the agreement of a positive test result with ≥ CIN2 diagnosis) and NPA 
(the agreement of a negative test results with CIN1 or No CIN diagnosis). Furthermore, a 
clinically and statistically significant increase in PPA for the detection of ≥ CIN2 is 
observed in both LAST cases (i.e., cases for which the pathologists requested adjunctive 
p16 staining per LAST recommendations) and non-LAST cases. There is also a significant 
increase of NPA in LAST cases, and a small, but statistically significant decrease of NPA 
in non-LAST cases. Furthermore, the consistency of diagnoses between community 
pathologists with each other and with an expert panel improves. 
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