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Abstract The incidence and mortality of renal cell carci-

noma (RCC) in the Czech Republic are among the highest in

the world. Several targeted agents have been recently

approved for the treatment of advanced/metastatic RCC.

Objective: Presentation of a national clinical database for

monitoring and assessment of patients with advanced/meta-

static RCC treated with targeted therapy. The RenIS (RENal

Information System, http://renis.registry.cz) registry is a non-

interventional post-registration database of epidemiological

and clinical data of patients with RCC treated with targeted

therapies in the Czech Republic. Twenty cancer centres eli-

gible for targeted therapy administration participate in the

project. As of November 2011, six agents were approved and

reimbursed from public health insurance, including bev-

acizumab, everolimus, pazopanib, sorafenib, sunitinib, and

temsirolimus. As of 10 October 2011, 1,541 patients with

valid records were entered into the database. Comparison with

population-based data from the Czech National Cancer

Registry revealed that RCC patients treated with targeted

therapy are significantly younger (median age at diagnosis

59 vs. 66 years). Most RenIS registry patients were treated

with sorafenib and sunitinib, many patients sequentially with

both agents. Over 10 % of patients were also treated with

everolimus in the second or third line. Progression-free sur-

vival times achieved were comparable to phase III clinical

trials. The RenIS registry has become an important tool and

source of information for the management of cancer care and

clinical practice, providing comprehensive data on monitoring

and assessment of RCC targeted therapy on a national level.

Keywords Renal cell carcinoma � Targeted therapy �
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Introduction

The incidence and mortality of renal cell carcinoma (RCC)

in the Czech Republic are among the highest in the world

[1], with 27.14 new cases and 11.13 deaths per 100,000

persons per year [2, 3]. The disease is more frequent in

men, who contribute 63 % to the total incidence. Almost

40 % of RCCs are diagnosed at advanced or metastatic

stage.

Systemic treatment of advanced and metastatic RCC

using immunotherapy (interleukin-2 and/or interferon

alpha) was effective only in a minority of patients and was

accompanied by substantial toxicity. Development and

introduction into the clinical practice of targeted therapies,

that is new agents with significantly higher specificity for

particular cancer-related pathways, have improved survival

of patients with advanced RCC, generally with a lower rate

of adverse effects. Several targeted agents have been
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recently approved for treatment by US and European

authorities, including drugs targeting vascular endothelial

growth factor (VEGF) and mammalian target of rapamycin

(mTOR) pathways; clinical trials with these agents have

been recently reviewed elsewhere [4].

Targeted therapy has been available for Czech patients

with advanced RCC since 2006 when sunitinib and so-

rafenib were approved. As of November 2011, six agents

were approved and reimbursed from public health insur-

ance, including bevacizumab, everolimus, pazopanib, so-

rafenib, sunitinib, and temsirolimus. Treatment with these

drugs is restricted to twenty specialised cancer centres that

agreed to enter all patients into the RenIS registry. Patient

characteristics and treatment course and outcomes are

monitored by means of an observational clinical database

established by the national expert panel of the Czech

Oncological Society (COS).

Since treatment with most of the targeted agents was

introduced only recently, currently there are only limited

published data on the use of these drugs in the routine

clinical practice, particularly in sequence. The PREDICT

study was a non-interventional study monitoring safety and

outcomes of sorafenib [5]. Other authors have reported

results of various therapy sequences after failure of the

first-line setting of a particular targeted therapy [6–11],

including data from the Czech database described here

[12].

In the present paper, we aim to describe the Czech

patient cohort from the epidemiological perspective based

on the data from the clinical registry that allows the

monitoring and assessment of the advanced RCC treatment

by different targeted agents in clinical practice.

Patients and methods

The clinical registry RenIS (RENal Information System,

http://renis.registry.cz) is a non-interventional post-regis-

tration database of epidemiological and clinical data of

patients with renal cell carcinoma treated with targeted

therapies in the Czech Republic. All six targeted anticancer

agents currently registered for the treatment of metastatic

RCC have been included (bevacizumab, everolimus, paz-

opanib, sorafenib, sunitinib, and temsirolimus). The project

was initiated in June 2007. Collected data allow for mon-

itoring of patients’ epidemiological characteristics, treat-

ment regimens, therapeutic responses, modelling of risk

factors for survival, and detailed analysis of adverse

effects. Data collection system is primarily oriented on the

treatment of advanced/metastatic disease, but it also con-

tains the necessary information related to the primary

tumour.

Data on individual patients and their treatment are

entered into the database by the twenty cancer centres

providing specialised cancer care including targeted ther-

apy. This means that, with the exception of few patients

enrolled into the clinical trials, all RCC patients receiving

targeted therapy in the Czech Republic are registered in the

database. The limited number of involved healthcare

facilities allows for accurate and reliable data collection

and assessment of treatment results and safety. All patient

data are fully anonymised and remain an intellectual

property of the appropriate centre. Publication of data must

be approved by the project board.

The technological base of the project is provided by the

Institute for Biostatistics and Analyses, Masaryk Univer-

sity, Brno. The database system was originally based on a

modified version of TrialDB system [13], which has been

subsequently customised for the collection of specific

clinical data of the RenIS project. The database is imple-

mented online and uses internet and database technologies

featuring multilevel architecture (client–web server–data-

base server). All submitted data are collected in a central

server, where they are safely stored in a database admin-

istered in the ORACLE 11g system. The registry is

accessible via internet from any PC equipped with one of

the recent versions of MS Internet Explorer or Mozilla

Firefox, which support encrypted communication with a

128-bit SSL protocol. Access to the database is protected

by a hierarchical system of access rights.

The Kaplan–Meier method was used for survival anal-

ysis. Overall survival was calculated as the time from the

first targeted therapy initiation until death from any cause.

Progression-free survival was calculated as the time from

the particular targeted therapy initiation until progression

or death from any cause. Statistical differences in age

distribution were assessed using the two-sample t test.

Results

Data export for this study was carried out on 10 October

2011. As of this date, the registry contained records on 1,567

patients with advanced or metastatic RCC treated with tar-

geted therapy. Information on the date of diagnosis or the

start of targeted therapy was not available in 26 patients;

these were excluded from subsequent analysis. Therefore,

the analysis was performed on data of 1,541 patients.

The largest proportion of patients was diagnosed with

RCC between 55 and 59 years of age (21.2 %) and started

targeted therapy at the age between 60 and 64 years

(21.8 %). Mean age of patients at time of diagnosis and

targeted therapy initiation was 59 and 62 years, respec-

tively. There were significantly more men than women

(70 % and 30 %, respectively), corresponding to overall
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distribution of RCC in Czech population. Clear-cell RCC

was the most frequent morphological type (94.7 %), fol-

lowed by papillary carcinoma (4.1 %). Other types occur-

red rarely. A detailed description of the patient cohort is

shown in Table 1.

Whole population-based data on cancer epidemiology

were obtained from the Czech National Cancer Registry

(CNCR) accessible online via the web portal SVOD [2]. To

compare the population-based data with those from the

RenIS registry, a cohort of patients, who were diagnosed in

clinical stage IV or experienced disease recurrence in the

period of 2006–2008, was analysed. This group is clinically

similar to the group of RCC patients who are indicated for

targeted therapy and thus recorded in the registry. The

analysis revealed that the most frequent age category at

diagnosis was 60–64 years (17.6 %), but in contrast to the

RenIS cohort, there was a much higher proportion of

patients diagnosed in age over 65 years (p \ 0.05) (Fig. 1).

This difference documents that the targeted therapy tends

to be administered to younger RCC patients. Most patients

in the RenIS registry have received prior cytokine therapy.

The registry design allows for comprehensive monitoring

of various types of targeted therapy and their sequences in

individual patients, including dose modifications, adherence

to guidelines, and assessment of therapy results. Therapy

sequences recorded in the registry are shown in Fig. 2.

Because sunitinib and sorafenib were the first two targeted

therapies for RCC in the Czech Republic, it is not surprising

that most of the RenIS registry patients were treated by these

two drugs, either alone or in sequence. Over 10 % of patients

were also treated by everolimus in the second or third line.

Bevacizumab and temsirolimus were administered rarely.

Pazopanib was approved for reimbursement under the Czech

healthcare system in 2011, not allowing sufficient follow-up

at the time in the present registry analysis.

The median overall survival of all patients in the registry

from the first targeted therapy initiation was 26.9 months

(Fig. 3). Progression-free survival measured from the par-

ticular targeted therapy initiation is shown in Table 2.

Toxicity and safety were also recorded during the treat-

ment. Most of the adverse effects recorded were skin,

gastrointestinal, haematological, and cardiovascular toxic-

ities (Table 3). Overall toxicity profiles corresponded to

those in registration studies and the respective summary of

product characteristics of the targeted agents.

Discussion

The RenIS registry is providing a large amount of data that

may be used in the management of cancer care and clinical

practice. It has become an important tool for physicians,

researchers, managers, and healthcare payers. Information

on patient characteristics and treatment can be obtained,

including ECOG performance status, weight loss, labora-

tory tests, histology, staging, sequence of treatments,

treatment outcomes, and disease course. Each recurrence or

progression is linked with relevant clinical data. This

allows a number of analyses, for example assessment of

therapy sequences [12], comparison of accepted MSKCC

prognostic criteria with new prognostic and predictive

factors (thrombocytosis, neutrophilia, and others), impact

of any treatments given before targeted therapy such as

nephrectomy or immunotherapy, and many more.

Since the RenIS cohort includes patients with different

characteristics, baseline status, and therapy sequences and

Table 1 Basic characteristics of the patient cohort

Number of records (patients) 1,567

Number of valid records

(patients)

1,541

Age of patients RenIS Overall

population*

Age at diagnosis

(mean/median)

59/59 years 67/67 years

Age at targeted therapy initiation

(mean/median)

62/62 years –

Proportion of patients diagnosed

in age over 65 years (%)

26.7 58.3

Gender (number, %)

Males 1,087 (70.5)

Females 454 (29.5)

Disease status at diagnosis (number, %)

Localised/locally advanced 678 (44.0)

Metastatic 685 (44.4)

Unknown/not stated 178 (11.6)

Morphology (number, %)

Clear cell 1,460 (94.7)

Papillary 63 (4.1)

Chromophobe 9 (0.6)

Collecting duct 3 (0.2)

Unknown/not stated 6 (0.4)

Preceding surgery** (number, %)

Nephrectomy 1,279 (83.0)

Partial nephrectomy 38 (2.5)

Other type of surgery 359 (23.3)

No surgery 144 (9.3)

Preceding palliative radiotherapy (number, %)

Yes 323 (21.0)

No 1,218 (79.0)

Preceding immunotherapy

Yes 947 (61.5)

No 594 (38.5)

* Stage IV and recurrences in the period of 2006–2008

** One patient may undergo more surgical procedures
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the drugs are administered in different treatment lines, it

may be difficult to compare the results with published

clinical trials, which are usually focused on one medication

and are based on strict inclusion/exclusion criteria. It

should also be noted that the number of patients treated

with bevacizumab and temsirolimus included in the present

analysis is relatively low. However, it is evident that the

progression-free survival reached in the RenIS registry

patients was comparable with that in phase III clinical trials

[14–18].

Clear-cell RCC comprises approximately 70–75 % of

all renal cell carcinomas, followed by papillary (10 %),

chromophobe (5 %), and further histological subtypes [19].

Proportion of the histological subtypes was different in the

RenIS registry, as almost 95 % of tumours fall into the

clear-cell subtype. This difference again illustrates the fact

that the registry is treatment-oriented and includes infor-

mation only on patients receiving targeted agents. On the

other hand, it reflects the real-life clinical practice and

allows for detailed monitoring and assessment of the tar-

geted therapy administration and results.

Data are entered into the registry on a continuous basis,

and detailed analyses are performed twice per year. Recent

information on therapy and response, best achieved

response and its duration are therefore available and up to
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patients in the RenIS registry
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2006–2008; data source: Czech
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Fig. 2 Sequences of targeted

therapies recorded in the RenIS

registry
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date. The median overall survival from the first targeted

therapy initiation was 26.9 months. This value reflects

treatment with various targeted agents and their sequences

and is not informative about survival of all patients with

stage IV or inoperable recurrence in the Czech Republic,

because many of these patients did not receive any targeted

therapy due to different reasons.

When comparing epidemiological data from the RenIS

registry with other studies or databases, some differences

were found. In contrast to the population-based data from

the Czech National Cancer Registry, age distribution of

patients with advanced RCC was shifted to lower age

groups (median age at diagnosis 59 vs. 66 years, most

frequent age category 55–59 vs. 75–79 years). This dem-

onstrates that the targeted therapy is more commonly

administered to younger patients. Several factors may be

suggested to explain the difference in age structure

between the overall population of RCC patients and those

treated with targeted therapy. While the age itself is not a

contraindication for targeted therapies, elderly patients are

more likely present with significant comorbidities and/or

poor performance status that makes them ineligible for

targeted agents. Additional socio-economic factors cannot

be excluded, but currently available data are not sufficient

to draw any definite conclusions on their impact.

Introduction of a number of targeted agents and their use

in different sequences have led to more frequent use of

progression-free survival instead of overall survival when

evaluating the benefits of a particular therapy. Moreover,

patients in clinical trials often cross over from one treat-

ment group to another. Progression-free survival observed

in patients included in the RenIS database is comparable

not only to the results of large phase III clinical trials [14–

18], but also to retrospective studies on patients pretreated

with different targeted therapies [6, 8, 9, 20–22].

The patients included in the RenIS database have been

treated with targeted agents outside of clinical trials.

Therefore, the physicians are not limited by additional

requirements given by clinical trial criteria, and the overall

treatment schedule corresponds to common clinical prac-

tice better than clinical trials. This results in a significantly

higher heterogeneity of collected clinical data. Neverthe-

less, the RenIS registry design enables retrospective mon-

itoring and assessment of all sequentially administered

therapies. Continuous data collection from a network of

twenty cancer centres requires careful project management

to ensure comparability and completeness of patient

records. Therefore, the data undergo thorough validation

prior to processing and analysis. When these necessary

procedures are in place, clinical registries represent an

indispensable source of information extending those

obtained in clinical trials and are a valuable tool for epi-

demiologists, clinicians, managers, and healthcare payers

involved not only in cancer care, but in the whole health-

care system. Due to standardised parametric data collection

system, they may also provide easily accessible informa-

tion for international comparisons or serve as integral part

of international clinical studies and research.

Table 2 Progression-free survival of patients since initiation of the

particular targeted therapy and its comparison with clinical trials

Therapy PFS—RenIS

Median

(95 % CI)

Number of

patients

PFS—clinical

trials

(months)

Reference

Bevacizumab

(combined with

interferon alpha)

15.2 months*

(7.6; 22.9)

N = 37

patients

10.2 Escudier

et al.

2007

[14]

Everolimus 4.8 months

(3.6; 6.1)

N = 175

patients

4.9 Motzer

et al.

2010

[15]

Sorafenib 6.9 months

(6.1; 7.7)

N = 698

patients

5.5 Escudier

et al.

2007

[16]

Sunitinib 10.0 months

(9.0; 11.1)

N = 1,162

patients

11.0 Motzer

et al.

2007

[17]

Temsirolimus 4.1 months

(3.2; 5.1)

N = 46

patients

5.5 Hudes

et al.

2007

[18]

* A pilot analysis performed with a low number of patients with short

follow-up. Please note a broad 95 % confidence interval

Table 3 Overview of adverse events (AE) recorded in the registry

Therapy Most frequent AE

(% of patients)

% of patients

without AE

Bevacizumab

(N = 38 patients)

Cardiovascular (7.9 %)

Skin (5.3 %)

76.3

Everolimus

(N = 179 patients)

Skin (5.6 %)

Haematological (4.5 %)

Metabolic 5 (2.8 %)

77.7

Sorafenib

(N = 704 patients)

Skin (30.0 %)

Gastrointestinal (14.8 %)

Cardiovascular (5.5 %)

51.1

Sunitinib

(N = 1,174 patients)

Haematological (12.1 %)

Gastrointestinal (11.6 %)

Skin (11.2 %)

61.3

Temsirolimus

(N = 46 patients)

Skin (10.9 %)

Gastrointestinal (6.5 %)

69.6
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In conclusion, the RenIS registry provides an important

tool for monitoring the administration of targeted therapy

on a national level. The comparable outcomes of patients in

the RenIS registry and prospective clinical trials indicate

that in the Czech Republic, a careful patient selection is

taking place for targeted therapy of metastatic RCC.
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University Hospital Motol, Prague—Jana Prausová, MD, PhD, Sta-
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MD, David Šulc, MD; T. Baťa Regional Hospital, Zlı́n—Milan Ko-
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