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I ntrod u Ctio n Table 1 Outcomes cCL14 SoC Incremental
$10,053.25 $10,052.75 $0.49

Acute kidney injury (AKI) is staged according to disease severity. Some patients with stage 2 or 3 Base case results ::322 :ﬁig:ﬁ‘;‘::ﬁ:ﬂg: E:?UI)CU) $21.15223| $21.574.75 22252
AKI recover their kidney function in 2 to 3 days of AKI onset. In others, kidney dysfunction persists Hospital readmission $2:884:90 52:331:15 $3:75
for up to 7 days and may progress to acute kidney disease (AKD, 7-90 days) or CKD (>90 days). ~§ Total Inpatient costs $34,090.37 | $34,508.65 -$418.27
Persistent severe AKI (PS-AKI), defined as either stage 3 AKI lasting 23 days or with death in <3 Acronyms: CCL14, C-C © g;tlp;gent visits nggiég Slsig?é: _sz;'gi
days, or stage 2 or 3 AKI with dialysis in €3 days, occurs in 25% of hospitalized patients with stage ng;?::?g:'?&lsand Tot; Lifetime Costs 51”452:92 51:520:37 .557:95
2 or 3 AKI1, PS-AKI leads to worse outcomes and higher costs 1 2. Identifying patients at risk for Incremental cost- Total costs $35,543.30 | $36,029.52 -$486.22
PS-AKI could provide clinicians with information to help guide evaluation and management f:{:i‘:\’/‘;”:;f;iﬁ Icu, 2 | Life-years on dialysis 0.026 0.027 -0.002
strategies to reduce the risk of further kidney damage and associated poor outcomes. QALY, quality-adjusted & gﬁ:{’:ars 1;';;2 1;'241‘2 8'822
The urinary C-C motif chemokine ligand 14 (CCL14) biomarker predicts PS-AKI in patients with !ﬁ;’fjr 206 standard ICER ($/QALY) CCL14 Dominates ‘ .$7,416,45

stage 2 or 3 AKI 3, allowing the implementation of interventions to prevent PS-AKI, which may

improve clinical and economic outcomes. When varying costs and efficacy of a hypothetical intervention and CCL14 cost in TWSA, the model

predicted that adding CCL14 to better inform clinical actions was associated with lower costs and

Objective more QALYs (dominating) or was cost-effective at a willingness to pay of $50,000 to
To explore the cost-effectiveness of in-hospital CCL14 testing in addition to standard serum $100,000/QALY (Figure 3).
creatinine and urinary output monitoring, compared to standard of care (SOC) alone, from a US PSA results were very similar to the base case (ICER -$7,446, 95% credible interval -$8,103 to
third-party payer perspective. -$6,944). Using CCL14 in addition to standard of care practices was associated with a 100%

probability of being cost-effective at any willingness to pay. The results were robust to substantial
variation of costs and efficacy of the intervention, and CCL14 costs.

Methods and Materials

The analysis combines a decision tree using CCL14 operating characteristics to identify patients
predicted to have PS-AKI and modeled 90-day clinical outcomes, with a Markov cohort estimating

Figure 2 One-way sensitivity analyses results

(n=126,528) of adult patients discharged between 01/01/2017 and 31/12/2019, covering one-fifth o
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lifetime costs and quality-adjusted life years (QALYs) (Figure 1). Utility alive with renal recovery (TTO) (0.770100.899) 9% 7%
h . - ialvsi foll | alvsi f OR in-hospital death PS-AKI (ICU) (4.230 to 4.620) 3% 3%
ch was assumgd that patle.njcs requllrlng dialysis at 30-day o. ow-up would be dialysis dependent for OR in-hospital death PS-AKI (No ICU) (4,540 to 5.250) 2% [ 2%
life (ESRD) with the remaining patients completely recovering from AKI (non-ESRD). The Markov 2023 ESRD PPS base rate for renal dialysis services (5 240 to § 292) 1o I 1%
model used 90-day cycles (decision tree duration) and half-cycle correction. Probability of in-hospital death NPS-AKI (ICU) (0.146 to 0.153) 1% [0l -1%
Figure 1 00 for PEAK] 4 Probability of in-hospital death NPS-AKI (No ICU) (0.038 to 0.041) 1% Ml -1%
Economic model soc Markor OR dialysis dependence PS-AKI (ICU) (14.220 to 21.060) 0% - 0%
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X ’ Figure 3 ICERs resulting from TWSA varying efficacy and cost of an early intervention, and CCL14 costs
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The modeled population consists of 66-year-old patients admitted to a US hospital, 50% females, b 5% .....==
and AKI by serum creatinine stage 2 (53%) or stage 3 (47%) 1. 2% 25%
30% 30%
The rate of true positives (TP) was informed by CCL14 sensitivity (0.91 [95% confidence interval 35% 35%
0.84 t0 0.96]), and true negatives (TN) by the test specificity (0.51 [0.44 to 0.57]) at the 1.3 ng/ml B B
CCL14 concentration cutoff 3. 5 s 5 o
& 5% & 5%
US lifetables* and USRDS data ® informed mortality in the absence or presence of ESRD, g o g o
. 65% 65%
respectively. £ m E o
. oy e . . . . N 75% 5%
The probability of critical care requirements, 30-day readmission, out-patient care requirements, a0 = oo
dialysis dependence, and death were informed by the analysis of a large retrospective cohort 35% = 85%
I
u

of all US hospital admissions 1.
| ominant [l 1cER> 00 s5.000/0ALY [ ICER > $5,000 to 520,000/0ALY [l ICER > $20,000 to 550,000/0aLY [l 1CER > $50,000 10 $100,00010ALY |

There is no consensus about the most efficacious intervention for preventing PS-AKI, therefore,
the base case assumed an early hypothetical intervention would be onIy 10% efficacious in Acronyms: C-C motif chemokine ligand 14; ICER, incremental cost-effectiveness ratio QALY, quality-adjusted life year.
reducing all clinical and cost consequences of PS-AKl in TP patients.

Length-of-stay and costs were sourced from a published analysis of PINC Al Healthcare data 2.
Costs of dialysis used the base rate for renal dialysis services ($266) assuming 3 weekly sessions
over 52 weeks . Costs were reported as 2023 US dollars.

Strengths: (1) Modelling is aligned with previous peer-reviewed publications; (2) model inputs
were informed by analysis of large US dataset capturing one-quarter of all hospitalized patients;
(3) thorough exploration of uncertainty in scenario and sensitivity analyses.

Limitations: (1) 30-day readmissions to hospitals outside the database network were not
captured; (2) lack of evidence for the assumption underlying the 10% efficacy of a hypothetical
intervention in preventing PS-AKI; (3) cost and adverse events of hypothetical intervention equal

The cost of CCL14 testing was assumed to be S0 as there is currently no market price for CCL14 in
the US. It was assumed that a hypothetical intervention would have the same cost in both
comparators but would be implemented earlier in people testing positive for PS-AKI.

Utilities were sourced from published UK and US economic evaluations of renal therapies. for CCL14 and SOC; (4) cost of testing was $0; (5) 30-day dialysis used as proxy for lifetime dialysis
Incremental cost and QALYs accrued over the index admission, 30-day readmission, critical care dependence. These limitations were extensively explored in sensitivity and scenario analyses.
use, dialysis dependence, and death in the CCL14 and SOC arms were calculated and synthesized Assuming that an early intervention can reduce progression to PS-AKI, the model is supportive of
as incremental cost-effectiveness ratios (ICER) (Equation 1). CCL14 cost-effectiveness in identifying patients at risk of PS-AKI to guide clinical practice.
Equation 1 ICER = (Costs_CCL14 — Costs_SOC)/(QALY_CCL14 — QALY_S0C) .
Conclusions

Uncertainty surrounding a hypothetical intervention’s efficacy and cost and CCL14 cost was
explored in two-way sensitivity analyses (TWSA). Input uncertainty was explored in deterministic
(figure 2) and probabilistic sensitivity analyses (PSA). Costs/effects were discounted at 3% annually.

These findings suggest CCL14 is likely to represent a cost-effective use of resources in the
presence of an efficacious intervention such as the consistent implementation of the Kidney
Disease Improving Global Outcomes (KDIGO) bundle 7.
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