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Abstract
Objectives  This study evaluated the clinical and economic impact of integrating Promarker®D, a validated biomarker-based 
blood test that predicts kidney function decline up to 4 years before clinical evidence of chronic kidney disease (CKD), into 
routine management of patients with type 2 diabetes (T2D) from a US healthcare payer perspective.
Methods  A 10-year budget impact model simulated outcomes and costs of one million adults with T2D receiving standard 
of care (SoC) alone or SoC plus PromarkerD testing providing risk-stratified management. Model inputs were derived from 
published literature and included disease progression probabilities and healthcare costs associated with CKD, end-stage renal 
disease (ESRD), PromarkerD testing, and sodium-glucose cotransporter 2 inhibitor (SGLT2i) therapy. Costs were discounted 
at 3% annually. Scenario and one-way sensitivity analyses assessed parameter uncertainty. Results were translated to covered 
lives and national diagnosed T2D populations using epidemiologic prevalence estimates.
Results  The model predicted that PromarkerD-guided early intervention delayed CKD progression, as reflected by reduced 
transition to advanced CKD stages over time, reduced ESRD incidence by ~6.4%, and reduced mortality by ~5.1% within 
10 years. The PromarkerD-guided intervention generated net savings of US $1.2 billion (net present value) per million 
individuals over the study period. Annual savings began in year 4 (US $116 million), and cumulative savings became posi-
tive by year 6 (US $288 million). Results were most sensitive to assumptions regarding treatment benefit in moderate-risk 
individuals and baseline SGLT2i use but remained cost-offsetting across most scenarios.
Conclusions  In this model-based analysis, PromarkerD-guided risk stratification enabled earlier intervention, was associated 
with delayed CKD progression, reduced ESRD incidence and mortality, and demonstrated long-term cost offsets from a US 
payer perspective. The magnitude of economic impact depends on the timely implementation of treatment in response to 
early risk identification in real-world practice.

1  Introduction

Chronic kidney disease (CKD) is the leading cause of end-
stage renal disease (ESRD) and poses a substantial health-
care burden globally [1–3]. In the USA, approximately 40% 

of adults with type 2 diabetes (T2D) have CKD, with an 
overall population prevalence of 14% [3]. CKD progression 
is often asymptomatic until advanced stages [4], when irre-
versible kidney damage may necessitate renal replacement 
therapy (RRT), such as dialysis or transplantation [5]. The 
2024 United States Renal Data System (USRDS) report 
shows that Medicare spent approximately US $30.8 billion 
in 2022 on end-stage renal disease (ESRD) alone, around 
6% of the total Medicare fee-for-service expenditures [3].

The economic burden in the USA of CKD overall in T2D 
is substantial and escalates dramatically with disease pro-
gression. Recent data from commercially insured US adults 
aged 45–64 years demonstrate that individuals with both 
T2D and CKD incur annual healthcare costs exceeding US 
$35,000, of which nearly $16,000 are directly attributable to 
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Key Points for Decision Makers 

This study addresses the evidence gap in economic eval-
uation of biomarker-guided risk stratification for chronic 
kidney disease in type 2 diabetes, using a 10-year budget 
impact model aligned with ISPOR guidelines.

PromarkerD-guided management was associated with 
reduced progression to advanced CKD, lower end-stage 
renal disease incidence (~6.4%), and reduced mortality 
(~5.1%), while generating approximately US $1.2 billion 
in net savings over 10 years per one million US adults 
with type 2 diabetes.

Findings support the value of integrating biomarker-
based diagnostics into diabetes care, providing evidence 
to inform payer coverage decisions, optimize allocation 
of renoprotective therapies, and advance precision medi-
cine in health economics and outcomes research.

CKD, with costs increasing sharply as disease progresses to 
more advanced CKD stages [6]. Early risk identification and 
associated intervention are essential to delay CKD progres-
sion and reduce long-term expenditure [7].

Current CKD standard of care (SoC) monitoring, as 
defined by the National Kidney Foundation Kidney Disease 
Outcomes Quality Initiative (KDOQI) and Kidney Dis-
ease Improving Global Outcomes (KDIGO) guidelines [8, 
9], relies on serial measurements of estimated glomerular 
filtration rate (eGFR) and urinary albumin:creatinine ratio 
(uACR), but these markers have limitations in detecting 
early disease and predicting progression [10, 11]. This cur-
rent CKD SoC diagnostic shortcoming creates a clinical 
gap where patients may progress significantly before CKD 
diagnosis is identified and intervention is deemed necessary.

Promarker®D is a biomarker-based blood test that pre-
dicts kidney function decline in people with T2D up to 4 
years before clinical evidence of CKD. PromarkerD also 
identifies risk of progression in individuals with established 
CKD [12]. Using two plasma protein biomarkers (apolipo-
protein A4 (ApoA4) and CD5-antigen like (CD5L)) and two 
clinical parameters (age and eGFR), PromarkerD generates 
a risk score categorizing patients into low-, moderate-, and 
high-risk groups, supporting timely targeted intervention 
to reduce the risk of progression to CKD before symptoms 
appear or worsen.

Sodium-glucose cotransporter 2 inhibitors (SGLT2i), 
including empagliflozin, canagliflozin, dapagliflozin, and 
ertugliflozin, were initially developed for glycemic control 
but are now recognized for their cardio-renal benefits in T2D 
[13–17]. The American Diabetes Association (ADA) recom-
mends SGLT2i use in patients with T2D and CKD with an 

eGFR ≥ 20 mL/min/1.73 m2 and albuminuria [18]. Despite 
robust evidence and guideline recommendations, real-world 
uptake of SGLT2i remains suboptimal, with use reported 
in less than 20% of eligible US adults [19–21]. Low uptake 
is attributed to a combination of factors, including limited 
physician prescribing, therapeutic inertia, concerns about 
side effects, variable patient adherence, and cost. Earlier 
identification of patients at elevated risk, such as through 
PromarkerD-guided testing, could enable timelier initiation 
of these renoprotective therapies, potentially improving out-
comes and reducing the high costs associated with dialysis 
and transplantation.

This study aims to quantify the potential clinical and 
economic value of incorporating PromarkerD testing into 
clinical practice through a comprehensive budget impact 
analysis. Healthcare costs and outcomes from the US payer 
perspective were modelled over a 10-year horizon for a 
cohort of one million US adults with T2D, comparing SoC 
alone versus SoC enhanced with early (pre-CKD) Promark-
erD-guided risk stratification and targeted intervention.

2 � Methods

2.1 � Model Framework

A budget impact model was developed in Microsoft Excel 
following International Society for Pharmacoeconomics and 
Outcomes Research (ISPOR) guidelines [22]. The model 
employed a 10-year time horizon and simulated two parallel 
cohorts of one million US adults with T2D: one receiving 
standard of care (SoC) monitoring alone, and one receiving 
SoC plus PromarkerD testing with risk-stratified manage-
ment. The model simulated a base-case cohort of 1 mil-
lion US adults with T2D to enable transparent estimation of 
clinical and economic outcomes and facilitate proportional 
scaling to alternative populations. Results are presented 
both for this one-million-person T2D cohort and translated 
to a hypothetical health plan population with the estimated 
impact on national estimates also presented.

For contextualization within a health plan setting, national 
epidemiologic data from 2023 indicate that approximately 
28.8 million US adults (10.8%) have diagnosed diabetes, of 
whom 90–95% are estimated to have T2D, corresponding 
to ~9.7–10.2% of the adult population [23]. A T2D preva-
lence of 10% was applied for translation purposes. Accord-
ingly, in a hypothetical one-million-member health plan, 
~100,000 individuals would be expected to have diagnosed 
T2D. Model outputs were proportionally scaled to this popu-
lation. At the national level, approximately 26–28 million 
US adults are estimated to have diagnosed T2D [23]. Model 
results were similarly extrapolated to this population to pro-
vide contextual estimates of potential aggregate economic 
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impact. These extrapolations assume proportional scalability 
of costs and outcomes and are intended to illustrate magni-
tude rather than provide precise national forecasts.

The analysis adopted a US healthcare payer perspective, 
incorporating direct medical costs associated with CKD 
and ESRD management, PromarkerD testing, and SGLT2i 
treatment. All model inputs were derived from published 
literature and are summarized in Table 1 and the Electronic 
Supplementary Material (ESM) Fig. 1 and Tables 1, 2, 3. 
Model inputs were identified through targeted literature 
review of PubMed and guideline documents focusing on US 
CKD epidemiology, renal outcome trials, and healthcare cost 
studies relevant to T2D populations. Preference was given 
to large observational cohorts and RCTs reporting KDIGO 
stage-specific outcomes. Where multiple sources existed, 
the most recent US-representative dataset was selected with 
confidence intervals or alternative data sources explored in 
sensitivity analyses.

2.2 � Study Population

The initial study population was stratified according to 
KDIGO-based CKD staging [8] using US national popula-
tion estimates [24] (Supplementary Table 1A). The simu-
lated cohort characteristics reflected real-world demograph-
ics: mean age 63.9 years, 52% male, with an average diabetes 
duration of 10.7 years. Prevalent comorbidities included 
hypertension (74%), retinopathy (22%), and coronary heart 
disease (12%). Ethnic distribution comprised 22% Mexican 
Americans, 38% non-Hispanic white Americans, and 27% 
non-Hispanic Black Americans [24]. CKD severity was cat-
egorized by eGFR (stages G1–G5) and albuminuria (catego-
ries A1–A3) according to KDIGO classification [8]. Owing 
to small numbers in advanced stages, G3b, G4, and G5 were 
not further stratified by albuminuria. To distinguish between 
patients with advanced kidney dysfunction (eGFR < 15 mL/
min/1.73 m2) and those receiving RRT, stage G5 (no RRT) 
and ESRD (with RRT) were modeled separately. The model 
assumed a closed cohort with no new patient entry and death 
as the only absorbing end-state.

2.3 � Standard of Care Model

2.3.1 � Annual CKD Progression Probabilities and SGLT2i Use

Annual CKD progression probabilities were derived from 
Nichols et al. [25] and represent the total 1-year probability 
of transitioning out of a given KDIGO category, including 
progression to more advanced CKD stages and all-cause 
mortality (Supplementary Table 1B; Supplementary Fig. 1). 
For example, the 7.5% annual progression probability for 
G1A1 reflects the sum of transitions from no CKD to moder-
ate CKD (5.7%), advanced CKD (0.3%), ESRD (0.1%), and 

death (1.4%). Updated 1-year probabilities were obtained 
directly from the authors of Nichols et al. [25] owing to 
errors identified in the originally published supplemen-
tary figure and are presented in Supplementary Fig. 1. For 
advanced CKD stages (G3b–G5), transition probabilities 
were derived by aggregating published estimates across 
albuminuria strata, as the source data report outcomes 
separately by eGFR and albuminuria categories. Where 
direct transitions to ESRD were not available, ESRD risk 
was estimated using an incidence-based approach combined 
with hazard ratios from the CKD Prognosis Consortium 
[26]. Mortality was incorporated across all CKD stages. To 
account for competing risks, transitions to ESRD and death 
were modeled as mutually exclusive within each cycle.

A Markov process simulated annual transitions between 
KDIGO stages, with patient distributions updated annu-
ally on the basis of net transitions between categories. 
Transitions were modeled on the basis of eGFR decline; 
movement between albuminuria categories was not mod-
eled owing to data limitations and the non-independence of 
eGFR and albuminuria changes. Death was modeled from 
all KDIGO stages. ESRD with initiation of RRT included 
12% peritoneal dialysis, 85% hemodialysis, and 3% kidney 
transplantation [3]. The 5-year survival rate for ESRD was 
25% [1]. Assuming exponential survival, this corresponds 
to an annual mortality rate of 1 − (0.25)1/5, or 24.2%, which 
was applied in the model.

Background SGLT2i use was based on 2020 US Centers 
for Disease Control and Prevention (CDC) prescription data: 
18% for G1–G2 stages and 16% for stages G3a–G3b [27]. 
No additional pharmacologic or lifestyle interventions were 
assumed in the SoC model. The effectiveness of SGLT2i 
therapy was informed by hazard ratios from the EMPA-REG 
OUTCOME trial for the renal outcome of doubling of serum 
creatinine, initiation of RRT, or renal death, as this endpoint 
closely reflects clinically meaningful CKD progression [28]. 
For each KDIGO risk category, hazard ratios were applied 
to baseline progression probabilities (i.e., 1 – (1 – base-
line probability)hazard ratio) (Supplementary Table 1C). This 
transformation assumes proportional hazards and converts 
relative risk reductions into absolute transition probabilities 
under a constant hazard assumption.

2.3.2 � Annual Care Costs

Annual all-cause healthcare costs by KDIGO stage ranged 
from $29,993 (G1) to $119,944 (G5), covering inpatient, 
outpatient, emergency department, pharmacy, and skilled 
nursing services (Supplementary Table  4) [6]. ESRD-
related costs included $172,788 annually for dialysis [29] 
and $9179 annually for transplant care [30], with an ini-
tial transplant procedure cost of $442,500 [31]. Death was 
assigned a one-time cost of $12,605 [5]. Monthly SGLT2i 
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costs ranged from $450 to $800 [32], with a baseline mod-
eled average of $600 per month ($7300 annually) (Table 1). 
The cost for generic SGLT2i was assumed from the start of 
the model given the recent FDA approval [33]. Following 
patent expiry, prices were reduced according to published 

post-patent erosion trends, with progressive annual reduc-
tions thereafter, reaching approximately $1314 annually by 
year 10 [34, 35] (Table 1).

Table 1   Key model inputs

KDIGO, Kidney Disease Improving Global Outcomes; CKD, chronic kidney disease; SGLT2i, sodium-glucose cotransporter 2 inhibitor; CPI, 
consumer price index; ESM, electronic supplementary material; CAB, clinician expert opinion from Proteomics International’s PromarkerD 
Clinical Advisory Board.
* Calculation as per Methods Sect. 2.3.

Input Base-case value Source

Total test population 1,000,000 N/A
Distribution of target (initial) population by KDIGO stage Supplementary Table 1A [3, 24]
Annual probability of transitioning to another KDIGO stage* Supplementary Table 1B [1, 25]
CKD costs by KDIGO stage per year: Supplementary Table 3 [5, 6, 29–31]
PromarkerD cost per test $390 [42]
PromarkerD retesting rate for low/moderate/high-risk (months) 48/24/0 [43] & CAB
PromarkerD test sensitivity at moderate/high-risk cut-offs (%) 85.1/50.5 [12]
PromarkerD test specificity at moderate/high-risk cut-offs (%) 71.7/94.5 [12]
Adherence to PromarkerD results 80% N/A
Distribution of PromarkerD results by KDIGO stage Supplementary Table 2 [12]
SGLT2i treatment effect on CKD progression in PromarkerD high-risk Supplementary Table 1C [28]
Reduction in progression probabilities for PromarkerD moderate-risk 20% [41]
SGLT2i treatment costs (monthly/yearly) $600, $7300 [32]
Year SGLT2i treatment becomes generically available 2026 [33, 35]
SGLT2i treatment price discount post year of generic availability:
 1 year 28% [34]
 2 years 38%
 3 years 53%
 4 years 60%
 5 years 67%
 6 years 72%
 7 years 77%
 8 years 82%

SGLT2i usage in standard of care:
 G1 18.2% [27]
 G2 18.4%
 G3 15.5%

CPI (base-case value, % increase):
 2015 (Year 0) 441.351 [45]
 Year 1 454.194, 2.91%
 Year 2 471.484, 6.83%
 Year 3 480.797, 8.94%
 Year 4 489.968, 11.02%
 Year 5 511.854, 15.97%
 Year 6 521.774, 18.22%
 Year 7 534.649, 21.14%
 Year 8 550.887, 24.82%
 Year 9 556.567, 26.11%
 Year 10 571.234, 29.43%
 Discount rate 3% [44]
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2.4 � PromarkerD Model

2.4.1 � CKD Progression and SGLT2i Use

Individuals with eGFR ≥ 30 mL/min/1.73 m2 (KDIGO 
G1-G3b) were eligible for PromarkerD testing. On the basis 
of data from the Fremantle Diabetes Study [12], patients 
were stratified as low-, moderate-, or high-risk for kidney 
function decline. Multiple randomized, placebo-controlled 
trials and prespecified or post hoc renal analyses demonstrate 
that SGLT2i therapy could slow CKD progression even in 
individuals with preserved renal function (eGFR ≥ 60 mL/
min/1.73 m2), including those classified as KDIGO low risk 
[17, 28, 36–40]. On the basis of the effectiveness of SGLT2i, 
the model assumed that PromarkerD implementation would 
reduce CKD progression through targeted interventions 
based on patient risk. Low-risk PromarkerD patients pro-
gressed as per the SoC model. High-risk patients initiated 

SGLT2i therapy, resulting in reductions in CKD progres-
sion probabilities, with greater absolute effects observed in 
higher-risk KDIGO categories (Supplementary Table 1C) 
[28]. The number of individuals receiving additional ben-
efits from SGLT2i treatment was determined by the sensi-
tivity of PromarkerD at the high-risk cutoff (50.5%), while 
unnecessary treatment costs were determined by the false 
positive rate (1 − specificity; specificity 94.5%) [12]. At the 
moderate-risk threshold, sensitivity (85.1%) determined the 
proportion of true moderate-risk individuals receiving the 
health management benefit, whereas the false positive rate 
(1 − specificity; specificity 71.7%) represented individuals 
incorrectly classified as moderate risk and therefore receiv-
ing management without corresponding risk reduction. Indi-
viduals incorrectly classified as low risk (false negatives) 
were assumed to follow SoC progression without additional 
intervention, while incurring testing costs. Treatment with 
SGLT2i was the only therapy considered in the present 

Fig. 1   Annual intervention costs 
with PromarkerD (red line) ver-
sus annual savings from delayed 
CKD progression (blue line). 
US$M, million USD; CKD, 
chronic kidney disease

Table 2   Economic impact summary (10-year NPV, million USD per million population)

NPV, net present value; USD, United States dollars; CKD, chronic kidney disease; SGLT2i, sodium-glucose cotransporter 2 inhibitor; CPI, con-
sumer price index; SoC, standard of care.

Component Standard of care PromarkerD Difference Description

Cost of treatment of CKD $438,329 $435,605 $2724 Stage-specific CKD treatment costs
Cost of SGLT2i treatment $3541 $4186 ($645) SGLT2i treatment cost of $600 per month with progressive 

price reductions over time
Cost of PromarkerD tests – $858 ($858) Test cost of $390 per test
Net savings (NPV) $1221 3% discount rate, CPI based on trends from the previous 10 

years
Equilibrium point Year 3 to 4 Annual PromarkerD costs lower than SoC
Breakeven point Year 5 to 6 Cumulative savings become positive
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budget impact model, as robust stage-specific renal outcome 
data was not available for other renoprotective therapies 
(glucagon-like peptide-1 receptor agonists and nonsteroidal 
mineralocorticoid receptor antagonists) during model devel-
opment. For moderate-risk patients, the model assumed a 
20% reduction in CKD progression from enhanced clinical 
management. This estimate was informed by Lewis et al. 
[41], which demonstrated a similar risk reduction with irbe-
sartan among patients with emerging nephropathy receiv-
ing targeted intervention. In the present model, the 20% 
reduction represents a management effect triggered by risk 
stratification rather than the effect of a specific pharmaco-
logic effect. Because this parameter is uncertain, sensitivity 
analyses were performed across the reported 95% confidence 
interval (3–34%) to assess its influence on results. Adher-
ence to treatment was assumed to be 80%, with sensitivity 
tested at 60% and 100%.

2.4.2 � PromarkerD Test and Treatment Costs

PromarkerD testing cost was set at US $390 per test, 
reflecting the 2026 US CMS Clinical Lab Fee Schedule 

published rate [42]. Retesting frequencies were every 48 
months for low-risk, 24 months for moderate-risk, and no 
retesting for high-risk individuals (remained on continu-
ous SGLT2i therapy), on the basis of recommendations 
from the ADA diabetes-related CKD Consensus report 
[43] and the PromarkerD Clinical Advisory Board, being 
intended for guidance only. CKD stage-specific healthcare 
costs and SGLT2i treatment expenses were as per the SoC 
model.

2.5 � Economic Analysis

Annual costs and savings were calculated over 10 years in 
USD. All costs are reported in 2026 USD. A 3% annual dis-
count rate was applied to future costs and savings to reflect 
their present value [44]. The consumer price index (CPI) 
inflation adjustment was based on US inflation rate trends 
from the last 10 years and extrapolated out to the next 10 
years [45]. Net savings were defined as:

Net savings = (CKD_Cost_SoC − CKD_Cost_PromarkerD) − (Test_Cost_PromarkerD + Retesting)

−(SGLT2i_Cost_PromarkerD − SGLT2i_Cost_SoC)

Table 3.   Sensitivity analysis results

CKD, chronic kidney disease; CI, confidence interval; SGLT2i, sodium-glucose cotransporter 2 inhibitor; CANVAS, Canagliflozin Cardiovascu-
lar Assessment Study

Scenario Net savings ($ 
billions)

Equilibrium point Breakeven point

Base model $1.221 Year 3 to 4 Year 5 to 6
CKD progression probability using the lower CI limit $0.915 Year 3 to 4 Year 6 to 7
CKD progression probability using the upper CI limit $1.291 Year 3 to 4 Year 3 to 4
No PromarkerD retesting $2.079 Year 2 to 3 Year 3 to 4
Double PromarkerD testing frequency $0.363 Year 3 to 4 Year 7 to 8
No SGLT2i use in the standard of care $1.709 Year 2 to 3 Year 4 to 5
40% SGLT2i use in the standard of care $0.529 Year 3 to 4 Year 6 to 7
Health management benefits using the lower CI limit at 3% −$0.859 Year 10+ Year 10+
Health management benefits using the upper CI limit at 34% $3.057 Year 2 to 3 Year 3 to 4
PromarkerD Treatment adherence reduced to 60% $0.693 Year 3 to 4 Year 5 to 6
PromarkerD Treatment adherence increased to 100% $1.758 Year 2 to 3 Year 4 to 5
Decreased SGLT2i effectiveness to lower CI limit $0.988 Year 3 to 4 Year 5 to 6
Increased SGLT2i effectiveness to upper CI limit $1.347 Year 3 to 4 Year 5 to 6
SGLT2i drug cost lower limit ($450) $1.382 Year 2 to 3 Year 4 to 5
SGLT2i drug cost upper limit ($800) $1.006 Year 3 to 4 Year 5 to 6
SGLT2i used on moderate and high risk $0.112 Year 4 to 5 Year 8 to 9
Health management applying to moderate and high risk without SGLT2i $1.697 Year 2 to 3 Year 2 to 3
PromarkerD target only being high risk results $1.256 Year 2 to 3 Year 5 to 6
PromarkerD sensitivity/specificity from CANVAS $0.234 Year 3 to 4 Year 7 to 8
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Net present value (NPV) represents the sum of discounted 
annual net savings over the 10-year period, providing a time-
adjusted measure of the total economic benefit. Since pro-
gression of chronic kidney disease to ESRD is very slow, a 
time horizon of 10 years was considered appropriate to cap-
ture the potential benefits of early detection of the disease.

2.6 � Sensitivity Analysis

One-way sensitivity analyses tested model robustness by 
varying key assumptions. CKD progression probabilities, 
the assumed benefit of enhanced health management in mod-
erate-risk individuals, SGLT2i costs, and the effectiveness 
of SGLT2i therapy were each varied across the extremes 
of their reported 95% confidence intervals [25, 28, 32, 41]. 
Scenario analyses also examined the impact of doubling 
the frequency of PromarkerD retesting or removing retest-
ing entirely, as well as applying treatment effects to both 
moderate- and high-risk, or only high-risk, individuals. 
Additional scenarios explored alternative levels of SGLT2i 
use under SoC, including no background use and increased 
background use to 40% [27]. Finally, treatment adherence 
varied by assuming either 60% adherence or perfect adher-
ence to SGLT2i therapy.

3 � Results

3.1 � Clinical Outcomes

The PromarkerD cohort demonstrated improved clinical out-
comes compared with SoC with a corresponding shift in the 
distribution of patients toward earlier CKD stages over time 
(Supplementary Table 4). By year 10, ESRD incidence was 
reduced by approximately 6.4%, while mortality decreased 
by 5.1% (Supplementary Table 4). These clinical benefits 
reflect earlier identification of at-risk individuals and timely 
initiation of renoprotective therapy.

3.2 � Economic Impact

Table 2 summarizes the total economic impact after 10 
years, with detailed annual breakdown provided in Supple-
mentary Table 5. In the SoC cohort, total CKD treatment 
costs increased from $37.5 billion at baseline to $55.9 billion 
by year 10, with a total NPV of $438 billion. The Promark-
erD cohort achieved CKD treatment costs of $55.5 billion by 
year 10 (total NPV: $436 billion), generating $2.7 billion in 
savings from delayed CKD progression. This equates with 
a 0.6% reduction in CKD treatment costs over 10 years with 
PromarkerD. Although initial costs were higher owing to 
PromarkerD testing and earlier, additional SGLT2i therapy, 
net annual savings began in year 4 ($116 million), marking 

the equilibrium point (Supplementary Table 5; Fig. 1). The 
breakeven point, when cumulative net savings became posi-
tive, was reached in year 6 ($288 million) (Supplementary 
Table 5; Fig. 2). By year 10, cumulative net savings totaled 
over $1.6 billion (Supplementary Table 5; Fig. 2). Thus, 
the overall net savings (all costs included) had an NPV of 
approximately $1.2 billion by year 10 (Table 2), correspond-
ing to a 0.3% reduction in overall costs.

The model projected savings with an NPV of ~$1200 
per person with T2D over 10 years. Applying a 10% diag-
nosed T2D prevalence to a hypothetical one-million-member 
health plan corresponds to ~100,000 members with diag-
nosed T2D. Under this scenario, projected total savings 
through the incorporation of PromarkerD testing for CKD 
risk stratification have an NPV of ~$120 million over 10 
years, corresponding to ~$12 per covered member per year. 
When proportionally scaled to the estimated 26–28 million 
US adults with diagnosed T2D, the model corresponds to an 
NPV of ~$31–33 billion in savings over 10 years.

3.3 � Sensitivity Analysis

Table 3 presents the one-way sensitivity analyses and dem-
onstrates that the model was generally robust across a range 
of assumptions. Increasing baseline SGLT2i use in SoC to 
40% reduced savings to $0.53 billion and delayed breakeven 
timing by 1 year. Changes in PromarkerD testing frequency 
had a smaller effect; doubling testing reduced savings to 
$0.36 billion owing to higher testing costs, whereas elimi-
nating retesting increased savings to $2.08 billion. The most 
significant impact came from the assumed health manage-
ment benefit in moderate-risk patients. Reducing this benefit 
to 3% resulted in a net cost of $859 million and no breakeven 
within the 10-year model time horizon, while increasing it 
to 34% produced $3.06 billion in savings and accelerated 
breakeven to years 3–4. Variations in CKD progression 
probabilities, SGLT2i effectiveness, adherence, and SGLT2i 
costs affected the magnitude and timing of savings but did 
not alter the overall direction of results. Collectively, the 
analyses indicate that economic outcomes are primarily 
driven by assumptions regarding moderate-risk management 
benefit and baseline SGLT2i uptake, with testing frequency 
and SGLT2i pricing exerting secondary effects.

4 � Discussion

This budget impact analysis evaluated the clinical and eco-
nomic impact of incorporating PromarkerD-guided CKD 
risk identification into routine T2D care. Earlier identi-
fication of individuals at elevated risk of CKD may shift 
treatment toward earlier intervention, increasing short-term 
costs while reducing downstream expenditure associated 
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with advanced CKD. This effect is mediated through earlier 
initiation of renoprotective therapy in high-risk individuals 
and enhanced management in moderate-risk individuals. As 
expected for prevention-focused strategies, economic ben-
efits emerged gradually over time.

The projected savings primarily reflect the cost differen-
tial between advanced CKD/ESRD management and earlier 
pharmacologic intervention. The Inflation Reduction Act 
of 2022 caps out-of-pocket costs for Medicare beneficiar-
ies at $2100 per year, which may shift a greater propor-
tion of costs to CMS. In this context, optimizing treatment 
allocation through identification of individuals at highest 
risk who are most likely to benefit from renoprotective 
therapy becomes increasingly important. Despite initial 
investment in PromarkerD testing and increased SGLT2i 
utilization, the model achieved positive net returns by year 
6, with approximately $1.2 billion in discounted savings 
per one million individuals over 10 years. These findings 
are consistent with prior economic evaluations supporting 
early CKD intervention [46, 47]. The modeled 6.4% reduc-
tion in ESRD incidence indicates delayed progression to 
kidney failure within the simulated population. However, 
real-world impact will depend on treatment uptake. SGLT2i 
use remains suboptimal despite guideline recommendations 
[19–21], but risk-stratified information may facilitate earlier 
initiation of renoprotective therapies, consistent with evi-
dence that SGLT2i slow CKD progression [17, 28, 36–40], 
and may also improve prescribing behavior [48] and patient 
adherence. Whether this translates into sustained changes in 
clinical practice warrants further evaluation.

The strengths of this study include adherence to estab-
lished health economic guidelines, use of robust clinical data 

sources, comprehensive sensitivity analysis, and a realistic 
10-year time horizon. The model incorporates real-world 
treatment patterns and cost structures, enhancing external 
validity. However, several limitations should be acknowl-
edged. The closed cohort design excludes incident cases and 
may underestimate long-term benefits as diabetes and CKD 
prevalence continues to rise. The Markov model applies 
annual progression probabilities at the start of each cycle 
rather than continuously throughout the year. In practice, 
CKD progression is time-varying and occurs continuously. 
Patients do not transition across ACR categories (in addition 
to eGFR categories) as there were limited longitudinal data 
to support the progression assumptions. This may underes-
timate progression in patients whose albuminuria worsens 
prior to eGFR decline. The model assumes 80% treatment 
adherence, which may not reflect real-world effectiveness. 
The assumed 20% reduction in progression among mod-
erate-risk individuals significantly influenced model out-
comes and represents a key driver of model uncertainty. This 
parameter reflects extrapolated management effects rather 
than direct evidence specific to PromarkerD-guided care. 
Future research should better characterize the real-world 
benefits achievable in moderate-risk populations. Addition-
ally, the model does not incorporate cardiovascular com-
plications associated with CKD, which may underestimate 
the full economic burden and potential benefits of earlier 
intervention.

When scaled to the estimated 26–28 million US adults 
with diagnosed T2D, the model suggests a potentially sub-
stantial aggregate economic impact. However, this extrapo-
lation assumes similar risk distribution, treatment uptake, 
and payer cost structures across settings and should be 

Fig. 2   Cumulative net savings 
with PromarkerD implementa-
tion. US$B, billion USD
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interpreted with caution. Further research should evaluate 
real-world test utilization, treatment uptake, and outcomes, 
as well as assess budget impact across different payer types 
and dynamic populations.

5 � Conclusions

In this model-based budget impact analysis, PromarkerD-
guided risk stratification was associated with delayed CKD 
progression, lower mortality, and modest cost offsets from 
a payer perspective. Economic outcomes were sensitive to 
assumptions regarding moderate-risk management benefit 
and baseline SGLT2i use. Prospective real-world evaluation 
is warranted to confirm both clinical and economic effects. 
As the cost of SGLT2i declines over time, the economic 
value of targeted treatment strategies such as PromarkerD-
guided risk stratification may increase, as therapy can be 
more efficiently directed toward individuals at highest risk 
who derive the greatest clinical benefit.
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