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Background

The National Institute for Health and Care Excellence (NICE) participates in international research projects, such as the European
Health Data and Evidence Network (EHDEN), to collaborate on developing innovative methods and new ways of working. This
supports our transformation plan to focus on what matters most, create advice that is useful and useable, and learn from data and
iImplementation. EHDEN is a federated network of real-world data partners from across Europe, standardised to the Observation
Medical Outcomes Partnership Common Data Model (OMOP CDM). Using data from EHDEN data partners, we aimed to determine
the suitability of parametric survival models for capturing observed long-term cancer survival estimates and, therefore,
appropriateness for use in Health Technology Assessments.

What we've done Outcomes Impact

Observational survival data for 7 Over 1.6 million cancer patients were This use case demonstrates a potential
common cancers (breast, colorectal, Included In the study. Baseline benefit of EHDEN and OHDSI tools to
lung, liver, pancreas, prostate, stomach) characteristics (age, sex, comorbidities, address priority areas of HTA agencies
and one rarer cancer (head and neck) medication usage) showed similar and industry.

for people diagnosed between 2000 patterns across databases and cancer To our knowledge this is the first study to
and 2019 were obtained from eleven types. examine which survival distributions are
databases across eight European As expected, flexible spline models most capable of capturing long-term real-
countries (UK, Norway, Switzerland, generally provided the best fit and world survival estimates across multiple
Spain, the Netherlands, Finland, predictive performance of long-term cancers, from multiple databases, across
Portugal, Estonia). survival. Among standard models, the multiple European countries.

Parametric curves (Gompertz, Weibull, log-normal, log-logistic, and This could have real benefits to HTA
exponential, log-logistic, log-normal, generalised gamma performed best, agencies as these results may be used to
generalised gamma, spline 1 knot, while exponential, Weibull, and rule out implausible distributions and
spline 3 knots) were fitted to each Gompertz models had poorer predictive ootentially address uncertainty in the
cancer and database with data. Model performance. decision-making process (although

fit was assessed using Akaike We also developed an EHDEN Cancer this should be done on a case-by-case
Information Criterion (AIC), and Survival Dashboard, allowing users to basis).

predictive performance evaluated by quickly examine the survival data and Further research investigating

comparing restricted mean survivaltime  explore long-term projections from the generalisability of results for use in HTA is

(RMST) between Kaplan-Meier and participating databases (see below).

narametric estimates at 10 years required, particularly regarding estimates

for cohorts stratified by cancer stage and
treatment.
@ EHDEN Cancer survival dashboard = At risk Goodness of fit
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Time No. at MNo. of Method logLik AlIC BIC
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Observed and fitted survival for breast cancer

Gompertz -/1739.308 143482.615 143501.129

1 o 77384 0
rvival: 14.186 years Weibull -/1770.481 143544.963 143563.476

0.2 720893 17323

Exponential -7/1932.631 143867267 143876.3518

1 67226 1492
Log-logistic =F1729.484 143462.968 143481.481
Log-normal =/1989.631 143983.262 144001.775

3 499617 2278

Generalised Gamma =F1729.407 143464.814 1434892.584

4 42753 1834
Stratification o Spline Hazard (1 knot) =/1731.801 143469.603 143497373
2 36459 1486

Spline Hazard (3 knots) -f1713.256 143436.312 143482.795

Time range

& 31047 103
4 & g 10 1 14 g g 0 2 & 8 3 Spline Odds (1 knot) -f1728.719 143463.437 143491.207
ime (years| 7 26083 916

® Run analysis Exponential o Generalised Gamma Gompertz oa-domistic oeror i ot Spline Odds (2 knots) =71719.964 143449.928 143496.211
-+ Spline (3 knots) -5 WeibullPH mi= Kaplan-Meier 4 8 218B&7 718
Spline Mormal (1 knot) -71730.142 143466.284 1434894.054

9 18100 574
Spline Normal (3 knots) =/1744.032 143498.063 143544.346

Hazard function over time for breast cancer 10 14625 51

0 N 1734 309 L.
Sample characteristics

12 B607 326

13 6431 17 Variable Level Format Value

4682 171 Age group 18 to 39 M (%) 2 871(3.71%)

29675 99 Agle group 40 to 49 N (%) 10,481 (13.5%)

1640 55 Age group 50 to 59 N (%) 19,783 (25.63%4)

856 a5 Age group 60 to 69 N (%) 20,31 (26.2%)

410 20 Age group 70 to 79 5% 13,349 (17.3%)

153 Age group B0 + % 10,589 (13.79%)

Exponential =+ Generalised Gamma Gompertz og-logistic OF-Nor i not ge . o a
—+ Spline (3 knots) = WeibullPH i Obs <10 < Conditions Anemia o 4633 (5.99%)

Conditions Anxiaty Y 11,663 (15.1%)
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