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Overview
ENETS, National Registers and data flow

First steps. Quality of the data and data cleaning

Brief presentation of the first results

experiences, challenges, problems, expectations and proposals



ENETS Registry
ENETS Registry is a European multi-national registry for patients with neuroendocrine tumors 

The Registry is part of the European Neuroendocrine Tumor Society (ENETS) and was established 
in 2007 

Registry encompasses through a NET database an organized system that uses observational 
study methods to collect uniform data (clinical and other) to evaluate specified outcomes that 
serves one or more predetermined scientific, clinical, or policy purposes

In addition, the Registry documents and analyses the quality of care, the differences in care 
related to various European Health Care Systems, and the effect of different therapeutic 
strategies on the long term outcome of NET

The Registry aims at improving the documentation of the disease, developing a quality-
management system for the diagnosis and therapy of NET



ENETS Milestones
2007 Establisching the Registry

Nov 2013 Begin of specification

Oct 2014 Begin of software development

Mar 2015 Beta version

Jun 2015 Version 1.0

Jul 2015 First national registry starting with data entry

Aug 2015 Data transfer from first existing national database to ENETS being 
prepared

Oct 2015 User manual and website

Jan-Dec 2016 Adjustment of legal formalities, contracts

Mar 2016 Data transfer from second existing national database to ENETS 
being prepared

Jan-Dec 2017 Continuation in the adjustment of legal formalities, contracts

Mar 2017 New partner for direct data entry and new partner for data transfer

Jun-Nov 2017: Analysis of a first set of data (including data from seven national 
registries) for the first «ENETS registry article» (Target: ENETS 2018, 
ASCO 2018)
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Data transfer and cleaning
• Data-processing center

• Initial cleaning
Assembling the dataset

• 12327 entries

• 33 variables

Initial dataset transfer into
SPSS format

• Series of logical and feasibility checks

• Unification and restoration of the data
Data cleaning

• Survival data – last contact or date of death

• The major source of the data-loss. Final N=10.102

Removing entries with
no outcome value



Missing data
Significant amount of missing values:

◦ Outcome variable. Any entry with missing outcome is subject to removal

◦ Exposure variables: especially grading and staging
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Percent of entries with available data 
on both grading and staging

Country N original N clean

Removed 

because of no outcome
N removed % removed

Belgium 1022 773 249 24,36
Czech Republic 1721 1704 17 0,99
Germany 2431 2415 16 0,66
Greece 261 261 0 0,00
Poland 2039 443 1596 78,27
Spain 3464 3385 79 2,28
Switzerland 1330 1121 209 15,71
Total 12268 10102 2166 17,66



Bias analysis (1)
Variable Direction Explanation

Survival time Overestimate Patients with late stages/aggressive tumors are less likely to 
be asked for an informed consent

Underestimate Patients with stable disease are more prone to LTFU

Gender Minimal/unlikely Technical error

Age at diagnosis Minimal/unlikely Technical error

Staging Overestimate Depending on system of screening and diagnostics

Grading Overestimate,
unknown

Patients with higher grades are more likely to be in-patients, 
more likely to be included into the registry

Primary organ Overestimate Appendix – most likely to be an incidental finding

Underestimate E.g. esophagus – mostly the late stages will be clinically 
apparent



Basic characteristics of the sample
Variable

Age Mean (SD) 58,1 (14,2)

Median 60,0 

Gender Male (n; %) 5260 (52,1)

Female (n; %) 4842 (47,9)

Event Death (n; %) 2180 (21,6)

No event (n; %) 7922 (78,4)

Country Belgium (n; %) 773 (7,7)

Czech Republic (n; %) 1704 (16,9)

Germany (n; %) 2415 (23,9)

Greece (n; %) 261 (2,6)

Poland (n; %) 443 (4,4)

Spain (n; %) 3385 (33,5)

Switzerland (n; %) 1121 (11,1) N=10102



Age distribution (at diagnosis)

N=10102



Functional syndromes, %

No or not reported 
or “other”; 73,1Carcinoid; 21,5

Insulinoma; 2,8

Gastrinoma; 1,8

Gucagonoma; 0,5

VIPoma; 0,3

No or not reported or “other”

Carcinoid

Insulinoma

Gastrinoma

Gucagonoma

VIPoma

N=10102



Primary organ, %
Esophagus; 0,5 Stomach; 7,9

Pancreas; 26,9

Biliary tract; 0,7

Duodenum; 3,5

Small intestine; 
21,1

Appendix; 9

Colon; 4,2

Rectum; 5,3

Thoracic; 8,6

Unknown; 12,3

N=10102



Grading by primary organ (N=6382)
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Reported metastases1

Organ n %

Any 4738 46,9

Liver 3671 36,3

Lymph nodes 2165 21,4

Bones 771 7,6

Peritoneum 731 7,2

Other 630 6,2

Lungs 573 5,7

Both, liver and lymph nodes 1440 14,3

Both, lung and liver 428 4,2

Both, lymph nodes and lung 324 3,2

1 – not mutually exclusive and collectively exhaustive



Therapy1

Therapy mode n %

Any therapy 9251 91,6

Surgery 7196 71,2

Surgery only 4038 39,9

SSA 3274 32,4

Interferon 264 2,6

CTX 2066 20,5

Targeted therapy 812 8,0

Locoregionale therapie 401 4,0

Locale ablation 181 1,8

External beam radiotherapy 562 5,6

PRRT 920 9,1

Other 363 3,6

1 – not mutually exclusive and collectively exhaustive



Total
I

II
III

IV

0
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100

Surgery SSA CTX Targeted PRRT Surgery
only

Treatment by clinical stage
(percentage by the stage, CAVE: not MECE)

Total I II III IV

7196 3274 2066 812 920 4038

N = 9251



Treatment by country

More than on average:
◦ Surgery: Spain, Switzerland

◦ SSA: Belgium, Poland

◦ PRRT: Germany, Poland

CAVE: Comparison is very 
preliminary and prone to bias

Country flags from: http://flagpedia.net/



Overall survival 
• Median survival 189,6 months

• Survival proportion at:
• 60 Mo = 74,5%

• 120 Mo = 60,9%



Survival by clinical stage (N = 6297)

Comparison
Tarone-Ware 
Chi-Square

p-value

Stage 1 vs. 2 18,59 <0,001

Stage 1 vs. 3 118,25 <0,001

Stage 1 vs. 4 483,24 <0,001

Stage 2 vs. 3 20,84 <0,001

Stage 2 vs. 4 142,66 <0,001

Stage 3 vs. 4 96,23 <0,001

Overall 587,45 <0,001



Survival by histological grade (N = 7220)

Comparison
Log Rank 

(Mantel-Cox) 
Chi-Square

p-value

Grade 1 vs. 2 81,58 <0,001

Grade 1 vs. 3 1664,35 <0,001

Grade 2 vs. 3 950,09 <0,001

Overall 1999,78 <0,001



Survival by gender (N = 10102)

Log Rank (Mantel-Cox) 
Chi-Square

66,854 p<0,001



Test Statistic p-value
Log Rank (Mantel-Cox) 0,324 0,569
Breslow (Generalized Wilcoxon) 7,188 0,007
Tarone-Ware 3,178 0,075

(N=8858)







Multivariate 
analysis 

(N = 4197)

Covariate HR CI (95%) p
upper lower

Age at diagnosis 1,04 1,03 1,05 <0,001
Male gender 1,12 0,97 1,29 0,1
Histological grade

G1 1 (Reference)
G2 1,29 1,08 1,55 0,005
G3 5,42 4,41 6,66 <0,001

Clinical stage
I 1 (Reference)
II 1,51 1,03 2,22 0,031
III 1,87 1,35 2,58 <0,001
IV 5,52 4,18 7,28 <0,001

Primary organ
Small intestine 1 (Reference)
Esophagus 4,07 2,40 6,89 <0,001
Biliary tract 3,34 2,12 5,26 <0,001
Stomach 2,71 2,04 3,62 <0,001
Duodenum 2,32 1,54 3,51 <0,001
Rectum 2,19 1,61 2,96 <0,001
Colon 2,25 1,67 3,03 <0,001
Thoracic 2,02 1,19 3,41 <0,001
Pancreas 1,99 1,63 2,44 <0,001
Appendix 1,56 1,11 2,18 0,013



Next steps
Abstract won “Best clinical Abstract” Award at ENETS Congress in Barcelona 03/2018

ASCO Abstract publisched

The publication in a major journal pending

Improve the quality of the data
◦ Outcome data

◦ Completeness of the covariates (staging and grading)



Thank you!
Special thanks to:

Holger Franz

Ivan Borbath

Chris Verslype

Sebastian Maasberg

Ulrich-Frank Pape

And the contributing national registries


