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Introduction 
The global prevalence of chronic kidney disease (CKD) is approximately 

11%, and in 2017, CKD was one of the most common diseases 

worldwide.1-3 CKD is a progressive and irreversible disease, causing 

gradual loss of kidney function, thereby increasing the risk of kidney 

failure (end-stage kidney disease [ESKD]). CKD staging is based on 

clinical indicators, including estimated glomerular filtration rate 

(eGFR) stage (G1-G5), and albuminuria level (A1-A3).

In relation to the total population of patients with type 2 diabetes 

(T2D), patients with concomitant CKD represent approximately 

40%. However, the prevalence of CKD in patients with T2D is likely 

underestimated because many subjects have not received a diagnosis.4,5 

In addition to promoting ESKD risk, CKD increases the risk of cardio-

vascular (CV) events6 and mortality7,8 and reduces quality of life (QOL).9

The current standard of care (SOC) for patients with CKD and 

T2D includes lifestyle modifications and pharmacotherapy with 

glucose-lowering and antihypertensive agents, focusing on slowing 

progression of the disease, preventing ESKD, and reducing the risk 

of CV events and mortality.10,11 Unfortunately, current treatment 

modalities are inadequate in achieving these goals, and CKD in 

T2D remains a condition with high unmet needs.

CKD in patients with T2D is associated with substantial health 

care costs related to the complex management of the disease 

and its complications. Along with the deterioration of kidney 

function and progression to more advanced CKD stages, these 

patients also tend to experience longer hospital stays and increased  

medical costs.

Finerenone is a new, selective, nonsteroidal mineralocorticoid 

receptor (MR) antagonist with higher antagonistic potency for 

MR and lower relative affinity to other steroid hormone receptors 

when compared with other MR antagonists.12-14 The FIDELIO-DKD  

(NCT02540993) trial showed that use of finerenone on top of SOC, 

compared with SOC alone, provides a reduction in the risk of CKD 

progression of 18% and a reduction in the risk of CV complica-

tions of 14% within a median follow-up of 2.6 years. In addition, 

finerenone was shown to be well-tolerated with a modest increase 

in hyperkalemia leading to discontinuation.12-14

BACKGROUND: Chronic kidney disease (CKD) is a progressive and 
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CV complications.

OBJECTIVE: To describe the approach and structure of a cost-

effectiveness model for finerenone for patients with CKD and T2D and 

compare it with existing economic models in CKD.

METHODS: A de novo cost-effectiveness model (FINE-CKD model), 

reflective of FIDELIO-DKD results, was developed for finerenone. The 

FINE-CKD model was designed and implemented in accordance with 

published guidance on modeling and was developed with input from 

economic and clinical experts. The final model approach was evaluated 

against existing modeling structures in CKD identified through a 

systematic literature review.

RESULTS AND CONCLUSIONS: The FINE-CKD model structure follows 

recommended modeling guidelines and has been designed in accordance 

with the best practices of modeling in CKD, while also incorporating 

important features of the FIDELIO-DKD design and results. The approach 

is consistent with the published literature, ensuring transparency and 

minimizing uncertainty that can arise from unnecessary complexity. The 

FINE-CKD model allows for reliable assessment of benefits and costs 

related to the use of finerenone in patients with CKD and T2D, and it is a 

reliable assessment of cost-effectiveness.
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In many countries, public funding decisions for interven-

tions such as finerenone are based on health economic evidence, 

requiring cost-effectiveness models to estimate long-term costs 

and effects. Accordingly, our objective was to present the struc-

ture of the cost-effectiveness model for finerenone and compare it 

with other economic evaluations in CKD available in the literature. 

While development of a de novo model for finerenone was deemed 

necessary to reflect and incorporate the FIDELIO-DKD results fully, 

a new model should be consistent with best practices of economic 

modeling in CKD.

FINE-CKD Model
The FINE-CKD model was designed, programmed, and populated 

with data in accordance with National Institute for Health and 

Care Excellence recommendations and ISPOR-SMDM guidance on 

modeling for economic evaluation.15 The development of the model 

was supported by consultations with economic and clinical experts. 

The model was implemented in Microsoft Excel 2016, supported 

by Visual Basic for Applications (VBA).

The FINE-CKD model uses a Markov 

modeling approach with the structure presented 

in Figure 1. A Markovian approach was deemed 

an appropriate framework for modeling the 

relationship between CKD progression and the 

incidence of CV events because this approach 

allows for events to occur over time using 

regular cycles.

To assess cost-effectiveness of finerenone, 

the FINE-CKD model is based on FIDELIO-DKD, 

a randomized controlled trial (RCT) that showed 

that finerenone slows the progression of kidney 

disease in patients with a clinical diagnosis of 

CKD and T2D. The secondary outcome of interest 

in FIDELIO-DKD was the impact of finerenone 

on the reduction of CV events and death. The 

finerenone model, therefore, focused on these 

important dimensions of clinical value (CKD, 

CV events, and death).

The model health states must represent the 

main stages in the patients’ disease progression. 

Similarly, they should reflect the patient’s condi-

tion at any time point, as well as the impact of 

treatment. Therefore, the health states of the 

FINE-CKD model should represent the key 

outcomes of FIDELIO-DKD and should be in line 

with both the potentially important benefits 

and the safety concerns of finerenone. As such, 

the model health states were defined according 

to the stage of kidney disease and history of CV 

events. Four stages of CKD progression were considered: CKD 1/2, 

CKD 3, CKD 4, and CKD 5 without renal replacement therapy (RRT), 

in addition to 2 stages for patients with ESKD (dialysis and trans-

plant). Patients start the model in one of the CKD stages. Patients 

remain in the same CKD stage, or move to a more/less advanced 

CKD stage. In each CKD stage patients can experience a modeled CV 

event (nonfatal myocardial infarction [MI], nonfatal stroke, hospi-

talization for heart failure [HF]) or death. The model considers 6 

corresponding health states for patients after the first CV event 

observed within the model (ie, CKD 1/2 post CV event, CKD 3 post 

CV event, CKD 4 post CV event, CKD 5 without RRT post CV event, 

dialysis post CV event, transplant and CV event). Once patients 

experience a first CV event, they move to the post CV event health 

state and are not able to move back to the health state without a 

history of CV events. Patients can change CKD stage and experience 

a first CV event in the same 4-month model cycle (ie, a patient from 

CKD stage 3 can move to CKD stage 4 post CV event). Transitions 

between all CKD stages are allowed. The assessment of end points 

occurred every 4 months in the FIDELIO-DKD trial. To reflect the 

FIGURE 1. The FINE-CKD Model Structurea

CKD, chronic kidney disease; CV, cardiovascular; HF, heart failure; MI, myocardial infarction; RRT, renal 
replacement therapy. 
a The model structure reflects CKD progression. The model allows for transitions between any 2 CKD 
health states based on the FIDELIO-DKD data. 
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disease progression in alignment with the trial evidence, a 4-month 

cycle length was used.

In relation to CKD progression, the 2 main predictors for changes 

in CKD stages are the stage a patient is currently in and the duration 

they have been in that stage. Transition probabilities between CKD 

stages in the model, however, depend only on the current stage the 

patient is in (ie, these transition probabilities are constant over 

time). The CKD stage can be defined by eGFR and albuminuria 

level. FIDELIO-DKD included eGFR as a part of the primary outcome, 

thereby leading to an expectation of the model to estimate the 

impact of the treatment on changes in this parameter. FIDELIO-DKD 

provides granular eGFR data, whereas albuminuria was considered 

only as an explanatory end point. Therefore, the model health 

states were defined based on the eGFR. Observed changes in eGFR 

supplemented by subgroup analyses considering albuminuria 

were deemed sufficient.

In the case of CV events or death, many prognostic factors can 

be theoretically considered. Nonetheless, there is an established 

relationship between CKD stage and CV events (fatal or otherwise). 

As such, the FINE-CKD model focuses on the link between CKD stage 

and these events rather than extending this to explicit consider-

ation of other risk factors for which no impact of finerenone has 

been proven.

Generally, patients are permitted within the model to start 

dialysis after progression to CKD 5, at which point they are eligible 

for kidney transplant. In practice, because a proportion of patients 

undergo transplant before dialysis (eg, living donations), the model 

allows for transplants before dialysis in either CKD stage 4 or CKD 

stage 5. Additionally, a small percentage of patients undergo dial-

ysis before CKD 4. The model also allows patients to start dialysis 

again from a transplant state to reflect the risk of graft failure. At 

any point in the model, patients can die.

Transition probabilities between health states are primarily 

based on patient-level data from FIDELIO-DKD. Such an approach 

to modeling CKD progression allows the model to reflect the 

fluctuations in eGFR over the time. The model is not limited only 

to considering deterioration of the disease; rather, it reflects the 

actual trial data. Additionally, data from the literature were applied 

to estimate long-term outcomes, accounting for increased CV event 

and mortality risks due to age.

Subsequent CV events are considered in the model within the 

post-CV event health states. These events are modeled based on 

the incidence of components of the key secondary end point in 

FIDELIO-DKD, which did not capture whether CV events were index 

events or otherwise. The associated costs and disutilities of subse-

quent CV events were also captured by the model.

The model simulates patients’ trajectories over a lifetime 

horizon, which is reflective of the chronic nature of CKD in T2D. 

Patients may die in any health state in the model. In line with the 

FIDELIO-DKD protocol, different reasons for deaths are accounted 

for and implemented in the model. These comprise renal death and 

CV death as well as additional background mortality.

Existing Economic Models in CKD
To design and assess the approach of the FINE-CKD model struc-

ture against all relevant cost-effectiveness models available in the 

public domain, a systematic literature review was conducted. All 

economic models considering a population of patients with CKD 

were included, irrespective of the form of economic evaluation 

used. To consider as broad a population as possible, no restric-

tion on diabetes status was applied. In addition, no restriction was 

made on interventions, geographical scope, or time frame. The 

search strategy and PRISMA diagram are presented in eAppendix 

(eAppendices available at ajmc.com).

FIGURE 2. Main Characteristics of CKD and T2D Models

CKD, chronic kidney disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate; T2D, type 2 diabetes.

Model type Time horizon Cycle length Health states CV events

• Markov or semi- 
Markov alone (n = 39)

• Decision tree and 
Markov model (n = 7)

• Patient simulation 
model (n = 4)

• Discrete state 
simulation (n= 3)

• No information (n=6)

• Lifetime (n = 38)
• 10 or 7 years (n = 7)
• 5 years (n = 4)
• 1, 2, or 3 years (n = 6)
• No information (n = 7)

• 1 month (n = 11)
• 3 months (n = 4)
• 6 months (n = 1)
• 12 months (n = 25)
• No information (n=  20)

• Based on CKD stages 
in accordance with 
eGFR (n = 22)

• Based on albuminuria 
stages (n = 3)

• Based on CKD 
stages in accordance 
with eGFR and 
albuminuria (n = 11)

• Considered 
as a separate 
health state (n = 12)

• Considered as 
an event (n = 10)
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The review of literature in selected databases identified a total 

of 15,147 references after the deduplication process (eAppendix 

Figure 1, and eAppendix Tables 1 and 2). After screening for 

titles and abstracts, 14,422 records were excluded. Full texts were 

then assessed for eligibility, and an additional 670 articles were 

excluded. The final selection included 55 publications. Additionally, 

after searching the Health Technology Assessment databases, 

6 more reports were included. Finally, 61 studies were extracted. 

eAppendix Tables 3, 4, and 5 present the main characteristics, 

including 61 studies.

The majority of models applied a lifetime time horizon 

(n = 38). Generally, published models utilized frameworks based 

on eGFR and/or albuminuria, with 2 main core structures identified: 

patient-level models (ie, microsimulation models involving albu-

minuria and/or eGFR) and cohort-level Markov models, utilizing 

CKD stages to model CKD progression. 

Most models assumed that CKD was progressive and irrevers-

ible and included the possibility for patients to experience renal 

replacement therapy when they reach ESKD in the form of dialysis or 

transplant. CV complications of CKD were considered in 22 models, 

including 12 models in which CV events were represented by separate 

health states. In addition to eGFR, albuminuria was considered as a 

predictor of CKD progression in some models, explicitly impacting 

the risk of CV events.

Among the included cost utility analyses  

and cost-effectiveness analyses (CEAs), there 

were 39 cohort Markov or semi-Markov models, 

7 decision trees together with Markov models, 

4 patient-level simulation models, 3 discrete-

event simulation models, and 6 studies in which 

the model type was not provided. The remaining 

2 publications described cost-benefit analyses.

Based on the analysis of the models identi-

fied, the published literature appears to support 

the use of both a cohort Markov framework and 

a patient-level microsimulation model. These 

options are discussed in turn below.

Cohort Markov models
While variations in structure were evident in the 

Markov models identified, these models mainly 

considered the progressive nature of the disease 

with patients transitioning forward through 

CKD stages, with most studies not allowing 

for improvement over time. Health states were 

based on eGFR in line with KDIGO stratifications 

(from G1-G5), stage G1 and G2 being sometimes 

combined, and stage G3 sometimes, although 

rarely, disaggregated into stages G3a and G3b. 

These models predicted CKD outcomes using rates of sustained 

eGFR decline or transition probabilities.

The most common cycle length was 1 year (with the exception 

of 11 models with a cycle length of 1 month, 4 models with 3-month 

cycles, and 1 model with 6-month cycles). 

Of the models employing a Markov structure, one of the most 

relevant and recent was an analysis published in 2019 by Go et al 

to compare CKD screening strategies with no screening. The model 

was applied to the general Korean population with annual cycles 

over the lifetime of the cohort.16 The model included 8 CKD-related 

health states. These were defined in a similar way to FINE-CKD in 

terms of CKD stage (G1/G2, G3, G4, G5), and there were broad simi-

larities in the way the acute and postacute stages of transplant 

were distinguished, though Go et al applied a 1-year acute period 

rather than a 4-month period. Go et al applied more granularity 

than the FINE-CKD model in terms of both dialysis (distinguishing 

between hemodialysis and peritoneal dialysis) and CV complica-

tions (distinguishing not only between acute and postacute, as 

in FINE-CKD, but also between MI and stroke).  Dialysis and CV 

complications are aggregated in the FINE-CKD model by applying 

weighted averages of each component. The incidence of CKD G3 was 

estimated based on National Health Insurance Scheme claims data, 

whereas the progression of CKD was assigned based on the litera-

ture with the inclusion of relative risk for patients with diabetes. 

FIGURE 3. Most Commonly Used Model Structure for CKD Progression

CKD, chronic kidney disease; RRT, renal replacement therapy.

CKD 1 and CKD 2 are combined  
into a single health state  
(CKD 1/2) or 2 separate health states 
are considered.

CKD 3 was sometimes divided into 
CKD 3a and CKD 3b.

In general, transplant is allowed 
only for patients on dialysis; however, 
some patients can undergo transplant 
before dialysis (eg, living donations) 
based on expert clinical opinion.

The model structure reflects 
the progressive nature of CKD. 
Nevertheless, based on FIDELIO 
results, the transitions between 
any 2 CKD health states are observed.
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One simplification relative to FINE-CKD is that only the progressive 

character of CKD was reflected in the model (ie, no improvement 

was possible). In contrast with the approach taken in FINE-CKD, 

it was assumed that all CKD G5 patients began RRT in the next cycle. 

Treatment effects on CKD progression were included by applying 

a reduction to the rate of transition to more advanced CKD stages. 

This contrasts with the approach of FINE-CKD, which applies tran-

sition probabilities to each arm on the basis of patient-level data 

from FIDELIO-DKD. The Korean national population-based study 

was used for obtaining CV risks.

In a UK HTA Assessment Study from 2010, a Markov model 

was also used to evaluate the cost-effectiveness of early referral 

strategies in a cohort of patients with CKD who were not known to 

nephrology services.17 People with diabetes were excluded because 

these patients receive annual checks for kidney disease in the 

UK. A lifetime time horizon was applied using annual cycles. Six 

main health states were considered: G1/G2, G3a, G3b, G4, ESKD, 

and death. Though the health states are broadly similar to those 

used in FINE-CKD, CKD stage 3 was disaggregated, and there was 

less granularity in terms of ESKD and its associated treatment. 

In addition to transiting unidirectionally through the CKD stages, 

patients could transit across comorbidity states as they devel-

oped microalbuminuria, proteinuria, and CV disease. Although 

the latter is explicitly accounted for in the structure of FINE-CKD, 

the impact of albuminuria and proteinuria would be addressed 

through scenario analysis of subgroups rather than through the 

structure of the model. CKD progression was simulated using 

reported average annual rates of eGFR decline rather than patient-

level data observed through a randomized controlled trial, with 

the level of urine albumin/protein at baseline and calculation of 

the average proportion of individuals that would be expected to 

transit annually from each CKD state to the next state also being 

considered in the UK HTA Assessment Study. Again, trial data 

were not applied for CV risks as they were in the case of FINE-CKD. 

Instead, a risk algorithm was used, with adjustments made for sex 

and hypertension status.

In 2013, Erickson et al published results of a cost-effectiveness 

analysis of statins for primary prevention of MI and stroke in 

patients with CKD.18 This Markov model was developed from the 

US perspective with 3-month cycles over patients’ lifetimes, simu-

lating a population of 65-year-old patients with mild to moderate 

CKD and moderate hypertension. The model structure, unlike the 

FINE-CKD structure, did not include health states prior to G3a. CKD 

progression was based on rates derived from large observational 

cohorts of comparable patient populations via model calibrations. 

In contrast with FINE-CKD, only the progressive nature of CKD 

was included, with no backward transition between CKD stages 

possible. The modeling of progression in the Erickson et al model 

differs quite substantially from the FINE-CKD model, with the 

probability of progression from stages G3a to G3b, G3b to G4, and 

G4 to G5 being obtained from a separate microsimulation model 

implemented in SAS software rather than through a Markov model. 

Additionally, transitions based on a mean annual rate of eGFR decline 

were estimated from the published observations rather than via 

actual eGFR scores observed in a single RCT. Similar to FINE-CKD, 

patients could also experience CV events (limited to MI and stroke), 

though instead of basing risks on observed trial data, the baseline 

probabilities of CV events were derived from Framingham risk 

scores, which were multiplied by CKD stage-specific hazard ratios 

to reflect the increased risk in more severe CKD stages.

In 2017, Schlackow et al presented a long-term policy model 

of CV complications in moderate to advanced CKD.19 A Markovian 

structure was used over lifetime, with annual transitions between a 

limited range of CKD stages (G3b, G4, and G5) relative to FINE-CKD. 

This model applied interdependence between renal and CV compli-

cations (MI, nonhemorrhagic stroke, or arterial revascularization) 

using individualized risks estimated from 5 years of follow-up data 

among almost 10,000 patients with moderate to severe CKD. CKD 

progression was modeled with transition probabilities using a 

regression-based approach based on observed transitions between 

CKD stages during annual periods of follow-up in SHARP study.20 

Similar to FINE-CKD, transitions between all CKD stages were 

captured, including those corresponding to disease improvement. 

CV events were modeled via parametric proportional hazard 

multivariate survival models.

Patient-level microsimulation models
Some models adopted more complex methods, such as patient level 

(n = 4) or discrete event simulations (DES, n = 3). These models were 

mostly used when considering the treatment and consequences of 

diabetes, with CKD included as a submodel. CKD outcomes were 

often predicted from annual rates of eGFR decline, eGFR transition 

probabilities, and/or albuminuria transition probabilities.

A representative example of a microsimulation model is the 

ECHO-T2DM model.21 It is a stochastic, multiapplication patient-level 

model suitable for estimating long-term costs and effects of treatments 

for T2D. The cycle length was 1 year, and the time horizon was 

user definable. ECHO-T2DM incorporates key structural features 

from several well-known T2DM models: the NIH Model, the CORE 

Diabetes Model, and the Diabetes Decision Analysis and Cost of 

Type 2 Model, and includes development and progression of key 

micro- and macrovascular complications and mortality.

The CKD submodule of the ECHO-T2DM model includes both 

injury (defined by the presence of albuminuria, which is not 

explicitly considered in the structure of FINE-CKD) and function 

(described by eGFR, which is considered explicitly in the struc-

ture of FINE-CKD). Kidney status is based on KDIGO stages with or 

without moderately increased or severely increased albuminuria. 
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The functional dimension of CKD is modeled using default values 

for annual rate of change in eGFR, sourced from another model of 

CKD,22 which may be modified via user-defined eGFR parameters. 

As with several other studies described above, the application 

of annual rate of change differs from the transition probability 

approach applied to the FINE-CKD model. Macrovascular health 

states consist of ischemic heart disease, MI, stroke, congestive 

heart failure (CHF), and peripheral vascular disease. While the 

components of the composite health state differ, the approach 

is broadly consistent with the aggregation approach used in the 

FINE-CKD model. Consistent with FINE-CKD, MI and stroke can 

occur multiple times within the model (although only once each per 

cycle), and multiple types of macrovascular events can occur in the 

same cycle. ECHO-T2DM includes 4 different sets of macrovascular 

risk equations that can be used in the model, but only 1 set of risk 

equations can be used in a simulation. None of them, however, 

are specific for CKD.

Discussion
Several findings from the literature review presented here warrant 

discussion in the context of the cost-effectiveness model developed 

for finerenone in the treatment of patients with CKD and T2D (ie, 

FINE-CKD model).

The identified approaches to model CKD progression all follow 

the same general model structure whether the population is patients 

with CKD or patients with diabetes. CKD progression modeling is 

the most detailed in models focused on CKD patients. In diabetes 

models, which also include CKD submodels, the structure is 

similar, but include additional considerations related to diabetes 

(eg, glycemia) and its complications. As finerenone does not 

impact T2D progression or glycemia-related parameters, the use 

of a diabetes model would add unnecessary complexity, while also 

leading to an oversimplification of CKD progression. Indeed, these 

models overwhelmingly assume a constant decrease of eGFR, as 

in the ECHO-T2DM model, which does not reflect natural fluctua-

tions of eGFR over time, as observed in FIDELIO-DKD,13 and lacks 

granularity. Such an approach potentially results in an imprecise 

estimation of how eGFR changes through time, which could have 

important impacts on the accrual of costs and outcomes related 

to CKD progression.

Our systematic review confirms previous conclusions by Sugrue 

et al,23 who assert that published models typically utilize frameworks 

based on either eGFR and/or albuminuria, with 2 core structures 

identified (ie, microsimulation models and cohort-level Markov 

models using CKD stages to capture disease progression) and with 

patient trajectories represented as a series of transitions from one 

CKD stage to another. Sugrue et al advocate for prediction of indi-

vidual patients’ eGFR trajectories (ie, patient-level models used to 

capture the heterogeneity of CKD progression clinical course), which 

may vary substantially across patients and may be influenced by 

various risk factors, including CV disease and diabetes. Although 

such heterogeneity may pose challenges to model CKD progres-

sion accurately, a Markovian structure considering these factors 

has been proven to be sufficient in many of the existing models. 

Given that a Markov modeling approach at the cohort level is able 

to capture the key considerations, it is preferred to patient-level 

simulations, since the latter are more difficult to populate and 

review.15 Based on these factors, the use of a Markov framework in 

the FINE-CKD model is justified.

As demonstrated by FIDELIO-DKD,13 finerenone is expected to 

have a CV benefit, as evident in the observed reduction in the risk 

of a composite end point of time to first occurrence of CV death, 

nonfatal MI, nonfatal stroke, or hospitalization for HF by 14% over 

2.6 years. Moreover, it was shown in the trial that finerenone delays 

CKD progression and reduces the risk of renal events, including ESKD. 

The impact of finerenone on these outcomes can be captured in 

the FINE-CKD model in an appropriate way due to the inclusion of 

relevant model health states. These health states are implemented 

to reflect the main stages in the patients’ disease progression. As 

the cardiorenal protective properties of finerenone result in delayed 

progression of CKD and reduced occurrence of CV events, it is 

important that the FINE-CKD model considers both renal and CV 

outcomes in the list of health states. As in many identified models, 

and in line with KDIGO guidelines, the kidney health states were 

defined according to CKD stage and history of CV events. Indeed, 

12 of 22 models consider CV events and include them as separate 

health states. As in the existing models, different CKD stages from 

G1 to G5 are considered in the FINE-CKD model. Stage G3 could 

have been additionally divided into 2 categories; however, this 

was rarely done in the previous models, and in cases where it was, 

the disaggregation was most often accompanied by application 

of the same inputs regarding both resource use and QOL for CKD 

stages 3a and 3b.

Although adequate modeling of the impact of finerenone on 

CKD and associated risks is inherently complex, a range of simpli-

fications were applied relative to some of the existing CKD models. 

Among these, albuminuria is not included explicitly in the model 

as was the case, for example, in a UK HTA Assessment Study.17 No 

separate health states for different types of dialysis or CV events 

are considered in the FINE-CKD model, while both of these were 

included by Go et al.16 These simplifications have been undertaken 

in the FINE-CKD model for practical reasons, and their impact 

on model results can be assessed via sensitivity analysis. At the 

same time, a detailed application of the results of FIDELIO-DKD 

is considered in the FINE-CKD model by taking full advantage 

of their granularity in terms of eGFR changes over time. Indeed, 

the FINE-CKD model considers a relatively short model cycle and 

allows for all possible transitions between CKD stages, whereas the 
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focus was solely on the deterioration of the disease in the majority 

of the existing models.

In conclusion, the FINE-CKD model has been built in accordance 

with the general practice of modeling in CKD with appropriate focus 

on the incorporation of the FIDELIO-DKD trial results. Hence, the 

FINE-CKD model accurately reflects reality in terms of the natural 

history of CKD while also allowing for reliable assessment of 

benefits and costs related to the use of finerenone in patients with 

CKD and T2D. The structure of the FINE-CKD model is that which 

most adequately addresses the decision problem posed, making 

the model transparent and reducing uncertainty related to unnec-

essary complexity. This is, at the same time, the most used and 

well-validated model type and structure in the published literature, 

as evident from the systematic literature review described above. 

Together, these considerations lend substantial weight to the 

approach of the FINE-CKD model and support its use in assessing 

the cost-effectiveness of finerenone in patients with CKD and T2D. n
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