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Histopathological whole slide 
image dataset for classification  
of treatment effectiveness to 
ovarian cancer
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Ovarian cancer is the leading cause of gynecologic cancer death among women. Regardless of the 
development made in the past two decades in the surgery and chemotherapy of ovarian cancer, most of 
the advanced-stage patients are with recurrent cancer and die. The conventional treatment for ovarian 
cancer is to remove cancerous tissues using surgery followed by chemotherapy, however, patients with 
such treatment remain at great risk for tumor recurrence and progressive resistance. Nowadays, new 
treatment with molecular-targeted agents have become accessible. Bevacizumab as a monotherapy 
in combination with chemotherapy has been recently approved by FDA for the treatment of epithelial 
ovarian cancer (EOC). Prediction of therapeutic effects and individualization of therapeutic strategies 
are critical, but to the authors’ best knowledge, there are no effective biomarkers that can be used to 
predict patient response to bevacizumab treatment for EOC and peritoneal serous papillary carcinoma 
(PSPC). This dataset helps researchers to explore and develop methods to predict the therapeutic effect 
of patients with EOC and PSPC to bevacizumab.

Background & Summary
Ovarian cancer is the fifth most common cause of cancer death worldwide among women, accounting for 
more deaths than any other gynecologic cancer. According to the report by American cancer society, approxi­
mately 21,410 women will be diagnosed and about 13,770 women will die from ovarian cancer in the United 
State of America in the year 20211. At the time of diagnosis, most of the women have advanced stage disease2. 
Despite the surgery and chemotherapy of ovarian cancer, more than 70% of the patients suffer from progres­
sive resistance and tumor recurrence to treatment. Epithelial ovarian cancer (EOC) respresents more than 95% 
of ovarian cancer3,4. EOC is further divided into five distinct histopathological subtypes, including low-grade 
serous, high-grade serous, mucinos, clear cell, and endometrioid ovarian cancer. High-grade serous ovarian 
cancer (HGSOC) is the most common subtype of EOC, representing for over 70% of the EOCs4,5. Peritoneal 
serous papillary carcinoma (PSPC), though managed according to EOC therapeutic principles, has been vari­
ably considered as EOC counterpart6. Different histological types of EOC have distinct cellular origin, diverse 
mutational spectrum, and thus, different prognosis7. Even within one histological type, distinct molecular sub­
types with different prognoses can be found8. To address these issues there is a need to better characterize these 
differences and find reliable biomarkers to predict therapeutic effect.

Despite many years of research, there is still lack of reliable diagnostic methods that can be detected early and 
suitable for screening9. Therefore, most women are still diagnosed in advanced stage, challenging the efficacy 
of therapeutic effect10. Nowadays, the only chance to cure the ovarian cancer is at primary treatment, and its 
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effectiveness relies upon the disease stage and histology. 90% of the women are curable if the disease is detected 
and treated at an early stage, even in those with more aggressive histologic subtypes. But at the time of diagnosis, 
most of the women have advanced stage disease, challenging the effectiveness of debulking surgery, chemo­
therapy, and biologic therapy10. Over the last two decades, the conventional treatment for the EOC is optimal 
cytoreductive surgery and platnium based chemotherapy. Although approximately 80% of patients respond 
to first-line chemotherapy, the recurrence rate and chemo-resistance is still high11,12. Thus, current studies are 
aimed on finding new therapeutic targets. Different targeted therapy and biological drugs have been gradually 
introduced into clinical trials for the treatment of recurrent disease as single agents, followed by combination 
treatments, bring the promise of turning ovarian cancer into a controllable chronic disease5,12.

For the treatment of recurrent disease, targeted agents have been introduced in the clinical trials to evaluate 
the activity as single agents, followed by the combination treatment. Over the past few years, from the introduc­
tion of concurrent bevacizumab, there has been a huge advancement in non-overlapping toxicity and improving 
activity5. Bevacizumab has been recently approved by FDA as a monotherapy for advanced EOC in combination 
with chemotherapy. Bevacizumab is a recombinant humanized monoclonal antibody that binds with vascular 
endothelial growth factor (VEGF) and neutralizes the biological activity of VEGF, and inhibits tumor angi­
ogenesis. In 2011, according to the GOG0218 and ICON7 trial data, bevacizumab has been approved by the 
European Commission for first-line treatment together with standard chemotherapy in women with advanced 
EOC12. Bevacizumab has been shown to improve progression free survival for 2–4 months and in some set­
tings also overall survival12. Although it is important to optimize the anti-angiogenic therapeutic effect, but 
anti-angiogenic agents can be very expensive and can cause serious side effects, such as delayed wound healing, 
hypertension, and intestinal perforation or fistula formation5. Therefore, considering the cost, potential toxicity, 
and finding that only a portion of patients will benefit from these drugs, the identification of new predictive 
method for the treatment of EOC remains an urgent unmet medical need. Currently, the standard diagnosis 
of EOC is done from the microscopic analysis of tissues section from debulking surgery, that are mounted on 
hematoxylin and eosin (H&E) stained glass slides13. Digital whole slide images (WSIs) are used to study an entire 
histology slide. Further, WSIs helps the pathologists to refine their decisions by performing computer-aided 
diagnostic (CAD) analysis. CAD analysis can automatically produce diagnostic cues that can increase the diag­
nostic accuracy14–16, while also saving time. To the authors’ best knowledge, there is no effective biomarkers that 
can be used to predict the therapeutic effect of EOC and PSPC to bevacizumab treatment. Here we present a 
dataset of H&E WSIs with clinical information of EOC and PSPC patients, which will help researchers to explore 
and develop methods to predict the therapeutic effect of patients with EOC and PSPC to bevacizumab. This 
dataset is composed of de-identified 288 H&E stained WSIs (including 162 effective and 126 invalid WSIs) with 
clinical information of EOC and PSPC patients collected from 78 patients at the Tri-Service General Hospital 
and the National Defense Medical Center, Taipei, Taiwan. Examples of both effective and invalid treatment are 
shown in Fig. 1.

Fig. 1  Samples of our data. (a) Effective bevacizumab treatment. (b) Invalid bevacizumab treatment.
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Methods
Study approval.  The research ethics committee of the Tri-Service General Hospital approved the study 
(TSGHIRB No.1-107-05-171 and No.B202005070). All specimens were taken retrospectively from the histopa­
thology archive of an author (TK, Chao) with approval by the Tri-Service General Hospital, National Defense 
Medical Center in Taipei, Taiwan (IRB approval ID No.1-107-05-171 and No.B202005070), and informed consent 
is formally waived by the approving committee.

Instrumentation.  The ovarian cancer WSIs were acquired with a digital scanner (Leica AT Turbo, Leica, 
Germany) with a 20× objective lens. The dimensions of WSIs collected in this work is 54342 × 41048 in pixels on 
average with the physical size 27.43 × 20.66 mm.

Selection and preparation of specimen.  Specimens of EOC and PSPC had been surgically removed 
by the treating gynecologist for clinical suspicious of primary ovarian tumor. The tissue had been routinely 
fixed in formalin and embedded in paraffin. For this study tissue sections of treated effective and invalid groups 
were produced from the tissue blocks and staining with hematoxylin and eosin (Fig. 1) using an automated 
slide stainer (ST5010 Autostainer XL, Leica, Germany). Case selection was random and specimens with accept­
able tissue quality were included. All images were digitized using a linear whole slide scanner (Leica AT Turbo, 
Leica, Germany) at a resolution of 0.5 microns per pixel (20X). Furthermore, all the images were examined by a 
pathologist who found them consistent and displaying no evidence of significant variations in intensity and color. 
Figure 2 shows the procedure followed for the generation of H&E stained WSIs.

Data Records
Data information.  Data has been accepted for publication on The Cancer Imaging Archive (TCIA). The 
dataset presented here is publicly available free-of-charge from the TCIA17. The dataset consists of 288 H&E 
stained WSIs, including 162 effective and 126 invalid WSIs were obtained from different tissue blocks of 
post-treatment specimens. Figure 3(a) shows the distribution of slide width and height in pixels.

Patient list.  The 288 slides are collected from 78 patients, and the list of patients along with the associated 
clinical information is provided in TCIA archive.

Fig. 2  Generation of H&E stained WSIs. (a) EOC and PSPC samples from debulking surgery are collected.  
(b) H&E stained slides are prepared. (c) Stain slides are digitalized at the miscroscopic resolution. (d) Digitized 
WSIs are generated.

Fig. 3  The dataset information. (a) Size distribution of slides heights(blue) and widths(orange). Distribution of 
effective and invalid WSIs.
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•	 Patient ID The unique patient ID of each patient.
•	 Age The age of each patient.
•	 Diagnosis The diagnostic result for each patient.
•	 FIGO stage The FIGO stage of each patient.
•	 Operation The process used to obtain specimen from each patient.
•	 Method for avastin use The method used for the administration of avastin.
•	 Number of avastin administration The number of avastin doses administered to each patient.
•	 Operation date The date on which specimen is collected from each patient.
•	 Starting date for use of avastin The date on which the first dose of avastin is administered to each patient.
•	 End date for use of avastin The date on which the last dose of avastin is administered to each patient.
•	 Recurrent date The recurrent date of each patient after bevacizumab therapy. If no recurrence of patient’s 

tumor, it is marked as “no recurrence”.
•	 Date of death The date of death of each patient. If patient survived the procedure, then survival is mentioned 

for that specific patient in the date of death column otherwise the date of death is mentioned in the column.
•	 BMI The body mass index of each patient.

List of histopathological slides with CA-125 testing results.  A list of 288 WSIs with associated 
patient ID, treatment effectiveness of bevacizumab therapy, and pre and post therapy CA-125 level is provided.

•	 Patient ID The unique patient ID of each patient.
•	 Treatment effect The effect of bevacizumab therapy to each patient.
•	 Image No. The number of each slide.
•	 CA-125 before The concentration of CA-125 U/ml (normal range from 0 to 35 U/ml) before clinical therapy.
•	 CA-125 after The concentration of CA-125 after clinical therapy.

Technical Validation
To validate the proposed dataset, de-identified, digitized WSIs of 70 EOC and 8 PSPC patients (n = 78) including 
HGSOC (n = 58), endometrioid carcinoma (n = 4), clear cell carcinoma (n = 7), mucinous carcinoma (n = 2) and 
unclassied adenocarcinoma (n = 7) were obtained from the tissue bank of the Department of Pathology, Tri-Service 
General Hospital, National Defense Medical Center, Taipei, Taiwan. The clinicopathologic characteristics of patients 
were recorded by the data managers of the Gynecologic Oncology Center. Age, pre- and post-treatment serum 
CA-125 concentrations, histologic subtype, and recurrence status were recorded. These patients had received debulk­
ing surgery and chemotherapy with bevacizumab treatment. The regimen of chemotherapy with bevacizumab 
was based on the GOG-218, ICON-7, and GOG-213 trials. Patients with persistently high levels of CA-125 during 
bevacizumab therapy or who experienced tumor progression or recurrence (assessed by CT/PET imaging) within six 
months posttreatment were classified as the bevacizumab-resistant group. Patients with normal levels of CA-125 and 
no tumor progression or recurrence (based on imaging) during or within six months of bevacizumab treatment were 
classified as the bevacizumab sensitive group. Out of 288 patients slides, the bevacizumab treatment is effective for  
162 slides (56.3%) and invalid for 126 slides (43.7%), as shown in Fig. 3(b).

Code availability
No code was used in the generation of this data. No code is required to access or analyze this dataset.
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