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BACKGROUND

Chronic kidney disease (CKD) affects approximately 14% of the adult population.’ The condition is
often underdiagnosed, with up to 9 of 10 affected individuals unaware they have CKD.? Type 2
diabetes mellitus (T2DM) is a leading cause of CKD.? The coexistence of T2DM and CKD presents
a significant clinical challenge, as individuals with both conditions often experience accelerated
disease progression and greater healthcare burdens.*

Despite advances in treatment choices, many patients continue to experience kidney function
decline, often culminating in kidney failure or death, predominantly due to cardiovascular
complications.® Recently, the FLOW trial, a landmark study using 3,533 participants
(ClinicalTrials.gov No. 03819153), evaluated the efficacy and safety of semaglutide, a GLP-1
receptor agonist, and found it protective in preventing kidney failure, substantial kidney function loss,
and death from kidney-related or cardiovascular causes in patients with T2DM and CKD.°

OBJECTIVES

Since the real-world effectiveness and long-term outcomes associated with semaglutide treatment
remain insufficiently characterized, particularly outside the controlled environment of RCTs, this
study leveraged data from Kythera Labs to construct an external control arm (ECA) based on the
FLOW trial's inclusion and exclusion criteria, providing a comprehensive evaluation of semaglutide’s
renoprotective effects in a real-world setting.

METHODS

Figure 1. Steps in Designing the External Control Arm Study
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Figure 2. Study Design
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Inclusion Criteria Inclusion Criteria
# 1 claim with a diagnosis of type 2 diabetes # 21 pharmacy claim for Ozempic

Exclusion criteria #  Stage 2 to stage 4 CKD diagnosis (20% randomized Stage 2 patients

#  Age <18 years

# 21 claim for any GLP-1 receptor against within 30 days prior to screening: Trulicity, Byetta, #  Coronary, carotid or peripheral artery revascularization during follow up L
Victoza, Saxenda, Rybelsus, Wegovy, Adlyxon, Tanzeum - -

Exclusion Criteria

#  Congenital or hereditary kidney diseases including polycystic kidney disease, autoimmune
kidney diseases including glomerulonephritis or congenital urinary tract malformations

#  Myocardial infarction, stroke, hospitalization for unstable angina pectoris or transient
ischemic attack within 60 days prior to screening

Exclusion Criteria

»>  Cor , carotid or peripheral a

#  Presently classified as being in New York Heart Association (NYHA) Class IV heart failure
fundus examination performed within the past 90 days prior to screening

# A prior solid organ transplant or awaiting solid organ transplant within 1 year prior to
screening

Inclusion Criteria

» Combination use of an angiotensin converting enzyme (ACE) inhibitor and an angiotensin II #  Continuous commercial health plan enrollment during the study period

receptor blocker {(ARB) prior to screening

Exclusion Criteria

# Female, pregnant, breast-feeding, or intends to become pregnant or of
child-earing potential and not using a highly effective contraceptive
method during the study period

Primary outcomes were major kidney disease events—a composite of kidney failure onset (dialysis,
transplantation, or estimated glomerular filtration rate [eGFR] <15ml/min per 1.73m2), and 250%
reduction in eGFR from the baseline). Propensity score matching and Cox regression were used to
determine risk-adjusted outcomes.
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RESULTS

The ECA cohort included 896,257 patients; the clinical trial cohort included 1,766 patients.

Table 1. Study Attrition

. . With . . Without
Inclusion Criteria L. Inclusion Criteria L.
Medication Medication
1 >1 pharmacy claim for Ozempic during the identification period (01JAN2020 - 996.671 1 No Ozempic usage during the study period; a random drug date was assigned during the -6.147.839
) 01JUN2022); first usage of Ozempic date was assigned as the index date ’ ) identification period (01JAN2021 - 01JUL2022) T
2) 21 claim with a diagnosis of type 2 diabetes pre index date 431,637 2) 21 claim with a diagnosis of type 2 diabetes pre index date 17,469,058
3) Stage 2 to Stage 4 CKD diagnosis (20% randomized Stage 2 patients) 37,303 3) Stage 2 to Stage 4 CKD diagnosis (20% randomized Stage 2 patients) 1,858,969
4) Continuous health plan enrollment during the study period 33,976 4) Continuous health plan enrollment during the study period 1,305,213
Exclusion Criteria Exclusion Criteria
1) Age <18 years prior to screening 33,975 1) Age <18 years prior to screening 1,305,081
5 21 claim with any GLP-1 receptor against within 30 days prior to screening: Trulicity, 32 279 5 >1 claim with any GLP-1 receptor against within 30 days prior to screening: Trulicity, Byetta, 1297 778
) Byetta, Victoza, Saxenda, Rybelsus, Wegovy, Adlyxon, Tanzeum ’ ) Victoza, Saxenda, Rybelsus, Wegovy, Adlyxon, Tanzeum T
C.ongenit.al or he.redita.ry kidney diseases ir.1c'luding pOIVC,VSﬁC Ifidney disease, autoimmune Congenital or hereditary kidney diseases including polycystic kidney disease, autoimmune
3) kidney diseases including glomerulonephritis or congenital urinary tract malformations at 32,209 3) ) . i ) . . . ) 1,294,642
baseline kidney diseases including glomerulonephritis or congenital urinary tract malformations
Myocardial infarction, stroke, hospitalisation for unstable angina pectoris or transient Myocardial infarction, stroke, hospitalisation for unstable angina pectoris or transient
4) . e . . 30,358 4) . . L . . 1,213,570
ischemic attack within 60 days prior to screening ischemic attack within 60 days prior to screening
Presently classified as being in New York Heart Association (NYHA) Class IV heart failure at . o o .
5) baseline 26,089 5) Presently classified as being in New York Heart Association (NYHA) Class IV heart failure 1,040,853
Uncontrolled and potentially unstable diabetic retinopathy or maculopathy. Verified by a Uncontrolled and potentially unstable diabetic retinopathy or maculopathy. Verified by a
6) - i : . 25,683 6) - L . . 1,029,915
fundus examination performed within the past 90 days prior to screening fundus examination performed within the past 90 days prior to screening
7) Presence or history of malignant neoplasm within 1 year prior to screening 23,650 7) Presence or history of malignant neoplasm within one year prior to screening 923,417
8) A prior. solid organ transplant or awaiting solid organ transplant within 1 year prior to 23,182 8) A prior. solid organ transplant or awaiting solid organ transplant within one year prior to 906,795
screening screening
Combination use of an angiotensin converting enzyme (ACE) inhibitor and an angiotensin Il Combination use of an angiotensin converting enzyme (ACE) inhibitor and an angiotensin Il
9) . . 23,182 9) ) . 906,795
receptor blocker (ARB) prior to screening receptor blocker (ARB) prior to screening
10) Chronic or intermittent haemodialysis or peritoneal dialysis within 90 days after screening 23,169 10) Chronic or intermittent haemodialysis or peritoneal dialysis within 90 days after screening 906,155
11) Coronary, carotid or peripheral artery revascularization during follow-up period 22,908 11) Coronary, carotid or peripheral artery revascularization during follow-up period 896,497
Female, pregnant, breast-feeding or intends to become pregnant or of child-bearing Female, pregnant, breast-feeding or intends to become pregnant or is of child-bearing
. . . . . . . 22,900 . . . . . . . 896,257
potential and not using a highly effective contraceptive method during the study period potential and not using a highly effective contraceptive method during the study period
CKD: chronic kidney disease; GLP-1: glucagon-like peptide 1
Table 2. Matched Baseline Characteristics of the Study Cohorts
With Medication
) Without Medication
(0zempic) (N = 17,058)
(N = 17,058) S
Characteristics N/Mean %/SD N/Mean %/SD p-value
Age 67.59 9.54 68.94 9.93 0.0000
Age Group: 18-39 120 0.70% 120 0.70% 1.0000
Age Group: 40-59 3032 17.77% 3032 17.77% 1.0000
Age Group: 60-79 12,367 72.50% 12,367 72.50% 1.0000
Age Group: >79 1539 9.02% 1539 9.02% 1.0000
Gender
Male (%) 7,982 46.79% 7,984 46.81% 0.9878
Female (%) 9,075 53.20% 9,074 53.19% 0.9939
Comorbidity Scores
Charlson Comorbidity Score (> 2) 17,057 100% 17,058 100% 0.4795 Age, seXx, Ssocioeconomic status,
Chronic Disease Score (> 2) 14,902 87% 7,062 41% 0.0000 and Comorb|d |t|es (Card|ovascu|ar
Elixhauser Score (= 2) 17,058 100% 17,058 100% 0.0000 . . .
disease, anemia, depression, and
> ineral d b disord
Low 6,064 35.55% 5,957 34.92% 0.3912 minera an one ISOr er)
Medium 5,620 32.95% 5,620 32.95% 1.0000 Slgnlflcantly affected the likelihood
High 5,148 30.18% 5,148 30.18% 1.0000 of a pri mary event.
Baseline CKD related Comorbidities
Hypertension 15,935 93.42% 15,801 92.63% 0.0440 Aft r ntr ” N f r th f t r
I
Diabetes Mellitus 17,058 100.00% 17,058 100.00% 0.0000 € Co O g O ese acto S’
| ] | ] 0 | |
Anemia 1,742 10.21% 1,999 11.72% 0.0016 primary event risk was 26% lower in
Mineral and Bone Disorders 1,226 7.19% 1,392 8.16% 0.0170 the ECA semaglutlde group than in
Depression 3,012 17.66% 2,839 16.64% 0.0789 the Control g rou p (702 VS 1 068
’
Sexual Dysfunction 619 3.63% 569 3.34% 0.2964 . . . i 0
patients; hazard ratio: 0.74; 95%
Calciphylaxis 33 0.19% 34 0.20% 0.9311 fd . t I O 67 O 8 1
Malnutrition 37 0.22% 76 0.45% 0.0094 configaence Interval. " ) . ) VS
0 ] | ] ] | ]
Rheumatological Diseases 405 2.37% 461 2.70% 0.1729 24 A) N the C|InIC8| tnal SemaQIUt|de
Inflammatory Bowel Disease 116 0.68% 138 0.81% 0.3272 group (F i gure 3)_
Chronic Pain 1,781 10.44% 1,584 9.29% 0.0114
Cardiovascular Disease
Heart Failure 1,389 8.14% 1,444 8.47% 0.4454
Ischemic Heart Disease 4,126 24.19% 3,811 22.34% 0.0043
Peripheral Vascular Disease 1,351 7.92% 1,427 8.37% 0.2874
Any Types of Cardiovascular Disease 5,539 32.47% 5,375 31.51% 0.1783
Mental Health Conditions
Schizophrenia 83 0.49% 121 0.71% 0.0592
Bipolar Disorder 445 2.61% 380 2.23% 0.1053
Learning Disabilities 29 0.17% 48 0.28% 0.1253
Any Type of Mental Health Condition 517 3.03% 496 2.91% 0.6358

CKD: chronic kidney disease; SD: standard deviation, SES: socioeconomic status
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RESULTS (cont’d)

Figure 3. Subgroup Analysis of the Primary Outcomes

Subgroup

Semaglutide
no. of participants with event/no. of participants in analysis

Placebo

Hazard Ratio (95% Cl1)

Primary analysis, all patients 702/17058 1068/17058 —— 0.74 (0.67, 0.81)
Sex

Female 323/9075 503/9074 —.— 0.66 (0.57, 0.76)

Male 379/7983 565,/7984 —— 0.70 (0.61, 0.80)
Age

< 65 yr 300/11297 516/12301 —. 0.72 (0.62, 0.83)

=G5yrto<75yr 487/9796 727/10156 —— ! 0.76 (0.68, 0.86)

<75yr 617/13023 B93/11659 —a— i 0.69 (0.63, 0.77)
SES i

Low 416/10994 655/11101 —— 0.67 (0.60, 0.76)

Middle 486/11438 727/11438 —— I 0.68 (0.61, 0.76)

High 515/11910 787/11910 —— 0.68 (0.60, 0.76)
CCl

=2 139/3774 243/3773 . 0.60 (0.48, 0.74)

>»2to<4 443/10694 666/10695 —— 0.68 (0.60, 0.76)

>4 120/2590 159/2590 —— 0.80 (0.63, 1.02)
Cardiovascular Disease

Yes 252/5539 366,/5375 —— 0.67 (0.57, 0.79)

MNo 450/11519 702/11683 —— , 0.68 (0.61, 0.77)
Any Types of Mental Health Conditions |

Yes 22/517 29/496 = 0.60 (0.34, 1.06)

Mo 680/16541 1039/16562 —— | 0.68 (0.62, 0.75)
Hypertension i

Yes 654,/15935 1010/15801 —— ! 0.66 (0.60, 0.73)

Mo 48/1123 58/1257 * 1.00 (0.67, 1.48)
Anemia i

Yes 172/1742 307/1999 —— 0.67 (0.56, 0.81)

Mo 530/15316 76115059 —— 0.68 (0.61, 0.76)
Mineral and Bone Disorders

Yes 94/1226 172/1392 —_— 0.77 (0.60, 1.00)

MNo 608/15832 BO6/15666 —r— 0.67 (0.60, 0.74)
Depression

Yes 96/3012 156/2839 — i 0.64 (0.50, 0.83)

MNo 606/14046 0912/14219 —— I 0.68 (0.62, 0.76)
Sexual Dysfunction |

Yes 23/619 28/569 - 0.71(0.39, 1.29)

Mo 679/16469 1040/16489 —— | 0.68 (0.62, 0.75)
Calciphylaxis |

Yes 2/33 3/34 ' 0.84 {0.00, Inf)

Mo 700/1702% 1065/17024 —— 0.68 (0.62, 0.75)
Malnutrition

Yes 2/37 7/76 0.20(0.01, 3.46)

MNo 700/17021 1061/16982 —— 0.68 (0.62, 0.75)
Rheumatological Diseases :

Yes 12/405 19/461 - : 0.79 (0.36, 1.76)

Mo 690/16653 1049/16597 —— | 0.68 (0.62, 0.75)
Inflammatory Bowel Disease !

Yes 7/116 5/138 h 1.02 (0.15, 6.66)

Mo 695/16042 1063/16820 —— ' 0.68 (0.61, 0.75)
Chronic Pain |

Yes 71/1781 78/1584 —-—;—- 0.84 (061, 1.17)

Mo 631/15277 990,/15474 —— ! 0.67 (0.60, 0.74)
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CCI: Charlson comorbidity index; Cl: confidence interval; SES: socioeconomic status

CONCLUSION

Semaglutide treatment demonstrated a significant reduction in the risk of clinically relevant
renal outcomes in this real-world ECA study.

Characterized by its expansive sample size, this analysis encompassed a cohort over 500
times larger than that of the corresponding clinical trial. The substantial scale of this
real-world evidence provides robust support for the renoprotective effects of semaglutide,
reinforcing its potential as a valuable therapeutic option in managing kidney-related
complications.

Clinicians can be reassured that the efficacy observed in RCTs is preserved, if not enhanced,
in everyday clinical practice; payers and policy makers may consider these data as
justification for expanded access and reimbursement. The methodological rigor
demonstrated in the construction and analysis of the ECA encompasses data quality
assurance, protocol transparency, and robust statistical adjustment, and serves as a model
for future studies seeking to leverage real-world data to complement or extend RCT findings.

REFERENCES

Coresh J, et al. Prevalence of chronic kidney disease in the United States. JAMA. 2007;298(17):2038-2047.

Chu CD, McCulloch CE, Banerjee T, et al. CKD awareness among US adults by future risk of kidney failure. Am J Kidney Dis.
2020;76(2):174-183.

Tomas MC, et al. Changing epidemiology of type 2 diabetes mellitus and associated chronic kidney disease. Nature Rev
Nephrol. 2016;12(2):73-81.

Kumar M, et al. The bidirectional link between diabetes and kidney disease: mechanisms and management. Cureus. 2023;15(9)

Schefold JC, et al. Heart failure and kidney dysfunction: epidemiology, mechanisms and management. Nature Rev Nephrol.
2016;12(10):610-623.

Perkovic V, et al. Effects of semaglutide on chronic kidney disease in patients with type 2 diabetes. N Engl J Med.
2024;391(2):109-121.

Presented at ISPOR 2025
May 12-16, 2025, Montreal, Quebec, Canada



