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Introduction

It has been observed that kidneys and eyes are significantly interlinked, due to the substantial
overlaps in pathways of development, structural anatomy, physiological and pathological characteristics
(Wong et al., 2014, Elias et al., 2016). For instance, the glomerulus and choroid possess comparable
vascular circulation, and similar pathological mechanisms are involved in the development of CKD and
many ocular disorders, such as oxidative stress, inflammation, atherosclerosis, endothelial dysfunction
and vascular remodeling (Nusinovici et al., 2019). Additionally, both diabetic and non-diabetic kidney
disease patients have been characterized by lower thickness of peripapillary and parafoveal retinal nerve
fiber layer (RNFL), peripapillary choroidal, and central macular thickness (Balmforth et al., 2016, Basiony
etal., 2023, Zeng et al., 2021). The risk of retinal vascular disease (RVD), major eye diseases and impaired
vision has been shown to be significantly increased in patients with CKD (Grunwald et al., 2010, Jonas et
al., 2017, Lin et al., 2021).Vision impairment and visual loss can be caused by RNFL defects (RNFLDs)
,which can be non-invasively detected using fundus photography or optical coherence tomography (OCT),
and significantly associated with other systemic conditions including CKD (Wan et al., 2024).
Accordingly, it has been suggested that ocular manifestations have been shown to be the mirror of CKD
development (Benitez-Aguirre et al., 2012, Wong et al., 2004).

Finerenone, a novel orally administered selective non-steroidal MRA demonstrates stronger affinity to
the mineralocorticoid receptor (MR) in comparison with eplerenone and spironolactone resulting in better
efficacy in aldosterone's inhibition (Palanisamy et al., 2022). As demonstrated by FIDELIO-DKD
(NCT02540993; n = 5674) and FIGARO-DKD (NCT02545049; n = 7352) randomized phase 3 trials,
slower progression of CKD and reduced risk of cardiovascular outcomes were associated with
administration of finerenone versus placebo in patients with CKD and type 2 diabetes (T2D) (Bakris et al.,
2020, Pitt et al., 2021). Based on these trials, clinical practice guidelines recommended finerenone as part
of the pharmacological treatment to prevent kidney disease progression and cardiovascular events in CKD
patients with T2D (de Boer et al., 2022, Blonde et al., 2022). Regarding non-diabetic CKD patients, FIND-
CKD trial, a phase 3 randomized controlled trial of finerenone in patients with CKD of non-diabetic
etiology, verified the safety and efficacy of finerenone in this population (Heerspink et al., 2024). According
to a recent comprehensive review, finerenone possesses different or superior multiple mechanisms of action
to traditional MRAs as indicated by both animal and cell-based studies (Zhai et al., 2024).

Regarding vision-threatening complications, it was proven using a mouse model of oxygen-induced
retinopathy (OIR) that finerenone reduced the retinal levels of IL-1p, ICAM-1 and VEGF, vascular leakage,
retinal neovascularization as well as the density of retinal microglial cells, while increasing regulatory T
cells (Tregs) in the retina, spleen and blood (Jerome et al., 2023). Finerenone has demonstrated beneficial
effects in the retina of rodents with diabetes and ischemic retinopathy, reducing the hallmark features of
vision-threatening vascular injury including neovascularization, in addition to alleviating retinal
inflammation (Jerome et al., 2023). Moreover, positive effects were achieved in patients with non-
proliferative diabetic retinopathy according to pooled analysis of two studies from clinical trial participants
(ReFineDR/DeFineDR) (Rossing et al., 2023). However, definitive conclusions could not be drawn as the
study was exploratory in nature and based on routine ophthalmological examinations. Data reported so far
suggest that finerenone might be a potential novel oral treatment for patients suffering from retinal vascular
dysfunction. This can be further confirmed by more randomized clinical trials with adequate power based
on more comprehensive and accurate functional and structural assessments of retinopathy.
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AIM OF THE STUDY
To examine the potential protective effects of finerenone compared to standard treatment (based on patient’s
symptoms and condition) on retinal vascular dysfunction in CKD patients.

PLAN OF THE STUDY

Study setting: CKD Patients will be recruited from the outpatients’ clinics and/or inpatients wards in
Alexandria University hospitals and other private hospitals (if possible).
Study design: Open labelled, prospective, two-arm, parallel group, non-placebo controlled clinical trial.

Included patients will be divided into 2 parallel groups randomly.

Treatment arm: will receive oral finerenone in addition to standard treatment.

Initial dose of finerenone will be determined according to eGFR:

eGFR>= 60 mL/min: 20 mg once daily.

eGFR>25 mL/min, <60 mL/min: 10 mg once daily

eGFR<15 mL/min: use is contraindicated

Maintenance dose will be determined by the serum potassium level measured 4 weeks after initiation of therapy

or dose adjustment according to CKD progression.

Control arm: will receive standard treatment according to patient’s condition and symptoms.

Type of the trial: Open labelled randomized controlled clinical trial with parallel design.

Inclusion and exclusion criteria

Inclusion criteria
v Age: above 18 years
v' Diabetic and non-diabetic non-hemodialysis CKD patients (Stage 2 — Stage 4).
Exclusion criteria
v' Patients on hemodialysis (HD).
Serum potassium level > 5.5 mEq/L

v
v' Prior/planned ocular interventions (retinal laser treatment, intravitreal injection or vitrectomy).
v" Pregnant and lactating women

v

Malignancy

Target population: CKD patients.

Sample size: Will be calculated using suitable software to achieve the study objective
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Outcome assessment:

Primary outcomes

To elucidate the difference in field vision and optical coherence tomography (OCT) metrics 1 month, 3 months
and 6 months after treatment initiation compared to baseline findings; OCT metrics include macular thickness
and retinal nerve fiber layer (RNFL) thickness.

Secondary outcomes

e To examine the effect on eGFR slope, defined as the mean rate of change in eGFR from baseline to month 6
of treatment.

e Mean change from baseline scores of routine laboratory investigations of CKD patients including serum
creatinine, urea, uric acid, urinary albumin to creatinine ratio (ACR), complete blood count (CBC), and serum
albumin.

e Mean change from baseline values of metabolic parameters including random blood glucose (RBG), glycated
hemoglobin (HbA1C), lipid profile and liver enzymes (ALT and AST) in addition to mean change in body
weight.

e To examine the metabolic regulatory effects exhibited by finerenone by measuring the mean change from
baseline levels of adipokine leptin.

e Safety will be assessed at all scheduled visits and includes assessment of vital signs and adverse events.
Hyperkalemia is an adverse event of special interest in this study. Serum potassium and hyperkalemia will be
characterized through monitoring the change from baseline in serum potassium and identification of the number

of patients with serum potassium levels >5.5 mmol/L and >6.0 mmol/L.

Type of sample and method of selection:
Ocular examinations will be performed by expert ophthalmologists in addition to blood and urine samples that

will be collected at baseline and after the follow-up duration to conduct laboratory investigations.

Data collection methods and tools:
Screening of patients according to the inclusion and exclusion criteria. Included patients will be interviewed to
gather their demographic data, full patient history (medical and medication history) and assessment of their

baseline characteristics.



STENRIG

ALEXANDRIA (felileeii

UNIVERSITY

REFERENCES

BAKRIS, G. L., AGARWAL, R., ANKER, S. D., PITT, B., RUILOPE, L. M., ROSSING, P., KOLKHOF, P., NOWACK, C.,
SCHLOEMER, P. & JOSEPH, A. J. N. E. J. O. M. 2020. Effect of finerenone on chronic kidney disease outcomes in
type 2 diabetes. New England journal of medicine, 383, 2219-2229.

BALMFORTH, C., VAN BRAGT, J. J ,.RUlIS, T., CAMERON, J. R., KIMMITT, R., MOORHOUSE, R., CZOPEK, A., HU, M.
K., GALLACHER, P.J. & DEAR, J. W. J. J. I. 2016. Chorioretinal thinning in chronic kidney disease links to inflammation
and endothelial dysfunction. JC/ insight, 1.

BASIONY, A. |, ATTA, S. N., DEWIDAR, N. M. & ZAKY, A. G. J. B. 0. 2023. Association of chorioretinal thickness with
chronic kidney disease. BMC ophthalmology, 23, 55.

BENITEZ-AGUIRRE, P. Z., SASONGKO, M. B., CRAIG, M. E., JENKINS, A. J., CUSUMANO, J., CHEUNG, N., WONG, T. Y.
& DONAGHUE, K. C. J. D. C. 2012. Retinal vascular geometry predicts incident renal dysfunction in young people
with type 1 diabetes. Diabetes Care, 35, 599-604.

BLONDE, L., UMPIERREZ, G. E., REDDY, S. S., MCGILL, J. B., BERGA, S. L., BUSH, M., CHANDRASEKARAN, S.,
DEFRONZO, R. A., EINHORN, D. & GALINDO, R. J.J. E. P. 2022. American Association of Clinical Endocrinology clinical
practice guideline: developing a diabetes mellitus comprehensive care plan—2022 update. Endocrine Practice, 28,
923-1049.

DE BOER, I. H., KHUNTI, K., SADUSKY, T., TUTTLE, K. R., NEUMILLER, J. J., RHEE, C. M., ROSAS, S. E., ROSSING, P. &
BAKRIS, G. J. D. C. 2022. Diabetes management in chronic kidney disease: a consensus report by the American
Diabetes Association (ADA) and Kidney Disease: Improving Global Outcomes (KDIGO). Diabetes care, 45, 3075-
3090.

ELIAS, M. F., TORRES, R. V. & DAVEY, A. J. E. 2016. The eye is the window to the kidney and brain. EBioMedicine ,
.25-24 5

GRUNWALD, J. E., ALEXANDER, J., MAGUIRE, M., WHITTOCK, R., PARKER, C., MCWILLIAMS, K., LO, J. C,,
TOWNSEND, R., GADEGBEKU, C. A. & LASH, J. P.J. C.J. 0. T. A.S. 0. N. 2010. Prevalence of ocular fundus pathology
in patients with chronic kidney disease. Clinical Journal of the American Society of Nephrology, 5, 867-873.

HEERSPINK, H. J., AGARWAL, R., BAKRIS, G. L., CHERNEY, D. Z., LAM, C. S., NEUEN, B. L., SARAFIDIS, P. A., TUTTLE,
K. R., WANNER, C. & BRINKER, M. D. J. N. D .T. 2024. Design and baseline characteristics of the Finerenone, in
addition to standard of care, on the progression of kidney disease in patients with Non-Diabetic Chronic Kidney
Disease (FIND-CKD) randomized trial. Nephrology Dialysis Transplantation, gfae132.

JEROME, J. R., DELIYANTI, D., SUPHAPIMOL, V., KOLKHOF, P. & WILKINSON-BERKA, J. L. J. I. J. O. M. S. 2023.
Finerenone, a non-steroidal mineralocorticoid receptor antagonist, reduces vascular injury and increases
regulatory T-cells: Studies in rodents with diabetic and neovascular retinopathy. Journal of Molecular Sciences, 24,
2334.

JONAS, J. B.,, WANG, Y. X., WEI, W. B, XU, J.,, YOU, Q. S. & XU, L. J. 0. 2017. Chronic kidney disease and eye diseases:
The Beijing eye study. Ophthalmology, 124, 1566.1569-

LIN, C.-)., TIEN, P.-T., LAI, C.-T., HSIA, N.-Y., CHANG, C.-H., YANG, Y.-C., BAIR, H., CHEN, H.-S., WU, W.-C. & TSAI, Y.-
Y. J. M. 2021. Chronic kidney disease as a potential risk factor for retinal vascular disease: A 13-year nationwide
population-based cohort study in Taiwan. Medicine, 100, e25224.

NUSINOVICI, S., SABANAYAGAM, C., TEO, B. W., TAN, G.S. W. & WONG, T.Y.J. A.J. 0. K. D. 2019. Vision impairment
in CKD patients: epidemiology, mechanisms, differential diagnoses, and prevention. American journal of kidney
diseases, 73, 846-857.



SEONES

ALEXANDRIA |Gl

UNIVERSITY

PALANISAMY, S., FUNES HERNANDEZ, M., CHANG, T. |., MAHAFFEY, K. W. J. C. & THERAPY 2022. Cardiovascular
and renal outcomes with finerenone, a selective mineralocorticoid receptor antagonist. Cardiology and Therapy,
11, 337-354.

PITT, B., FILIPPATOS, G., AGARWAL, R., ANKER, S. D., BAKRIS, G. L., ROSSING, P., JOSEPH, A., KOLKHOF, P., NOWACK,
C. & SCHLOEMER, P. J. N. E. J. O. M. 2021. Cardiovascular events with finerenone in kidney disease and type 2
diabetes. New England Journal of Medicine, 385, 2252-2263.

ROSSING, P., GARWEG, J. G., ANKER, S. D., OSONOI ,T., PITT, B., ROSAS, S. E., RUILOPE, L. M., ZHU, D., BRINKER,
M., FINIS, D., LEAL, S., SCHMELTER, T. & BAKRIS, G. 2023. Effect of finerenone on the occurrence of vision-
threatening complications in patients with non-proliferative diabetic retinopathy: Pooled analysis of two studies
using routine ophthalmological examinations from clinical trial participants (ReFineDR/DeFineDR). Diabetes Obes
Metab, 25, 894-898.

WONG, T.Y., SHANKAR, A., KLEIN, R. & KLEIN, B. E. J. D. 2004. Retinal vessel diameters and the incidence of gross
proteinuria and renal insufficiency in people with type 1 diabetes. Diabetes 53, 179-184.

ZENG, X., HU, Y., CHEN, Y., LIN, Z., LIANG, Y ,.LIU, B., ZHONG, P., XIAQ, Y., LI, C. & WU, G. J. F. I. N. 2021. Retinal
neurovascular impairment in non-diabetic and non-dialytic chronic kidney disease patients. Frontiers in
Neuroscience, 15, 703898.



SES
@11 .4 gisa ALEXANDRIA |

RESEARCH TIME LINE
i i o sge Months
Objective Activities s o5 Teo S TEREST)
Ethical e The researcher will seek the approval of \/
considerations the FEthics Committee of Alexandria
University for conducting the research.
e The researcher will comply with the
International Guidelines for Research
Ethics and declaration of Helsinki.
e The researcher declares that there is no
conflict of interest.
Profiling of e Screening of patients and collection of \/ \/ \/

patients demographic data.

e Recruitment of patients based on
specific inclusion and exclusion criteria.

e Patients divided randomly into 2 parallel
groups (control versus intervention).

e Samples collection from patients to
determine baseline levels of selected
parameters.

e Follow-up of patients and re-
measurement of selected parameters
after completion of follow up duration

Results Statistical analysis will be conducted based on \/
the results of the follow-up

Documentation | Writing thesis v
and publication | Publishing paper in scientific journal
of results




