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Lopes et al. [1] compared predictions made by the Core Obe-
sity Model (COM) with data used and not used to develop 
the COM. This was defined by the authors as dependent and 
independent external validation. The COM, a cohort state-
transition model, was developed to assess the cost-effective-
ness of weight management interventions. The validation 
with external data was performed to ensure that model pre-
dictions can be interpreted with confidence by clinicians, 
budget holders, and other stakeholders. The authors con-
cluded that the COM predictions showed good concordance 
in both dependent and independent validations, suggesting 
the model is suitable for decision-making. The predictions 
of cardiovascular events and mortality were mentioned as 
key areas for future refinement of the COM.

We would like to compliment Lopes et al. [1] for publish-
ing this relevant paper and believe the development of multi-
use disease (or reference/generic) models is an excellent ini-
tiative as it ensures consistency between decisions (e.g. for 
different weight management interventions) and potentially 
improves model validity and transparency [2]. Additionally, 

we agree that thorough validation of models should be car-
ried out to enhance confidence in their predictions. Despite 
validation against external data being an essential part of the 
validation process, publications of these validation exercises 
are often lacking, which makes it difficult to trust the model 
outcomes [3]. Recently, the COM was used in a single tech-
nology assessment (STA) by the National Institute for Health 
and Care Excellence (NICE) [4]. This STA considered the 
(cost-)effectiveness of liraglutide for managing being over-
weight or obese. As members of the evidence review group 
during this STA and/or experienced modellers in this disease 
area, we believe that commenting on this validation against 
external data is warranted, highlighting our main concerns 
and suggestions for improvement.

The publication considered the COM version 6.1, while 
version 7.0 was used in the liraglutide STA (submitted to 
NICE in June 2019), and results produced by version 10.0 
were recently presented during the second NICE commit-
tee meeting (September 2020). Notably, the various updates 
from version 7.0 to 10.0 included fixing errors related to 
the verification/internal validity of the computerised model, 
which were identified during this STA and are unlikely to 
be only applicable to the liraglutide case (see the evidence 
review group [ERG] report and technical engagement 
responses from Novo Nordisk Ltd., Appendix 1 [4]). This 

This comment refers to the article available online at https ://doi.
org/10.1007/s4027 3-020-00941 -3.

The reply to this comment is available online at https ://doi.
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included errors related to adjustments for the cycle length 
and the calculated risks for developing type 2 diabetes 
(T2DM) as well as cardiovascular events, potentially affect-
ing the degree of correspondence between model predictions 
and external data. Therefore, it is unclear to what extent 
the conclusions drawn from the published validation against 
external data (based on the COM version 6.1) are applica-
ble to the corrected COM version 10. To avoid ambiguity 
in the interpretation of the validation against external data, 
the assessment of face validity and verification of model 
code should preferably be reported in more detail and/or 
be performed more explicitly, especially since tools such as 
AdVishE [5] and TECH-VER [6] are available.

Although the validation seemed to be performed very 
carefully, the interpretation of the assessment might require 
additional discussion. In particular, what is a “slight” or 
“acceptable” over- or underestimation of the observed out-
comes? Figure 3, plotting the observed versus predicted 
results from the independent validations indicated that the 
COM underestimated events. More specifically, the esti-
mated slope coefficient (with a debatable assumption of no 
intercept) indicated risk reductions of 19% and 16% for car-
diovascular plus mortality outcomes and T2DM incidence, 
respectively. Although potential reasons for the underesti-
mations have been discussed by the authors, it is still con-
cluded that there is a good concordance between observed 
and predicted outcomes. While it would remain arbitrary to 
define cut-offs for “acceptable”, this uncertainty resulting 
from the validity assessment should ideally be reflected in 
the uncertainty analyses when using the COM for decision-
making, for instance by recommending scenario analyses 
with increased occurrence of events or by parameterising 
this uncertainty [7].

Various risk models were used to model long-term out-
comes such as cardiovascular disease, mortality, and T2DM 
based on surrogate outcomes such as body mass index, blood 
pressure, cholesterol, and glycated haemoglobin. Although 
extrapolating surrogate to long-term outcomes is a strength 
of decision-analytic models, the uncertainty associated 
with the extrapolation should ideally be explored (either 
in probabilistic sensitivity analyses by parameterising this 
structural uncertainty or in scenario analyses). Notably, the 
(uncertainty due to the) selection of the risk models could 
be debated, given that different risk models were used for 
estimating cardiovascular events in patients with and without 
T2DM. This could be considered suboptimal as using differ-
ent risk models dependent on T2DM status might “introduce 
bias in terms of rates of disease progression when these are 
dependent on the study and the population informing the 
model rather than on the stage of disease” as highlighted in 
a recent review of prediabetes decision models [8]. Alter-
natively, the  QRISK®3 risk model [9] could be used to esti-
mate primary cardiovascular events and the Framingham 

risk model [10] could be used for secondary cardiovascular 
events (independent of T2DM status). In addition to this, 
as highlighted during the first NICE committee meeting for 
liraglutide [11], it is unclear whether the risk models used 
to extrapolate surrogate to long-term outcomes are appropri-
ate for making predictions based on temporary changes in 
patient characteristics due to, for instance, weight manage-
ment interventions that the COM aims to assess, particu-
larly given that these risk models are developed to make 
predictions for patients in a relatively “steady state” (see also 
appraisal consultation document, Sect. 3.10 [11]). Although 
there is no clear alternative, this adds to the uncertainty, 
which should be acknowledged, explored, and preferably 
supported by additional evidence (potentially on a case-by-
case basis) showing that temporary changes in surrogate 
outcomes translate into long-term outcomes.

In conclusion, we hope that our suggestions will provide 
additional insights regarding the validation of the COM as 
described by Lopes et al. [1], which may help the adoption 
of an otherwise potentially useful tool in the field of obesity.
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