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Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.
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For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Sex was determined by self reporting. Results apply to both sexes. Consent was not obtained for disaggregated analysis.

Ethnicity and race data were not collected.

Human adult (>18 years of age) participants who were either healthy or had a chronic kidney disease including a kidney
transplant.

Patients were recruited by established research team integrated within department of nephrology. Verbal and written
information about the study was provided and with consent obtained at a subsequent visit. This may have selected patients
who were engaged with nephrology services and healthcare in general. Observations may not therefore be fully
representative of all typical patients with chronic kidney disease. Healthy volunteers recruited through advertisement and
locally approved registers. Verbal and written information about the study was provided and with consent obtained at a
subsequent visitThis may have selected a particularly healthy control population given their engagement with health
research.

All studies were carried out at the University of Edinburgh according to the principles of the Declaration of Helsinki. They
were approved by the South East Scotland Research Ethics committee and ACCORD and were performed with written
informed consent from each subject.

Study 1

The primary endpoint of this study was difference in choroidal thickness between CKD patients and healthy controls. Secondary endpoints
included difference in retinal and RNFL thickness. This study was powered on the basis of a healthy subfoveal choroidal thickness of 289±52
!m and a healthy temporal RNFL thickness of 79±16 !m.27,28 To detect a difference of 10% in choroidal thickness between healthy controls
and patients with CKD, or in those with a functional kidney transplant, with 80% power and a two-sided significance of 5%, we calculated that
we would need to recruit 82 participants in each group. To detect a similar magnitude of change in RNFL thickness, we would require 63
subjects in each group.

Study 2: OCT metrics and histological kidney injury

The primary endpoint of this study was association between choroidal thickness and kidney scarring reflected by extent of glomerulosclerosis
and interstital fibrosis and tubular atrophy. This study was powered based on our previous work, with 40 patients providing 80 percent
probability to detect a relationship between kidney scarring and choroidal thickness at two-sided significance of 5%, assuming a standard
deviation of choroidal thickness of ±50um.

Study 3: OCT metrics and change in acute GFR change

The primary endpoint was a difference in OCT metrics 12 months after surgery compared to pre-surgery. The studies were designed to detect
differences in OCT metrics with 80% power and with a two-sided significance of 5%. Kidney transplant recipients: our previous work in
patients with kidney failure showed a choroidal thickness of 241±50 !m and an RNFL thickness of 48±11 !m.21 To detect a 15% change in
choroidal thickness in patients with kidney failure undergoing kidney transplantation, we would need 24 subjects. To detect the same change
in RNFL thickness, 19 subjects would be required. Kidney donors: to detect a 15% change in choroidal thickness in a healthy subject pre- and
post-kidney donation, we needed to recruit 21 subjects. To detect a similar magnitude of change in RNFL thickness, 20 subjects were needed.

Study 4: Association of OCT metrics with eGFR decline in patients with pre-dialysis CKD

For this study, our primary outcomes were a decline in eGFR of "10% at one year and "20% at two years. Linked, routinely collected,
individual-level biochemistry data were accessed from our regional registry of renal patients, VitalData. The ‘index’ or baseline eGFR was
defined as the first test result available within six months of the OCT scan. One-year outcomes were calculated based on the first available
measure of eGFR during a six-month window one year following the index eGFR. Two-year outcomes were calculated based on the first
available measure of eGFR during a six-month window one year following the result used to define the one-year outcome. The study
endpoints were selected based on the results of a meta-analysis of >1.7 million patients, which demonstrated that reductions in eGFR such as
these were frequently and robustly associated with subsequent risk of kidney failure in patients with and without renal impairment at
baseline.29 From our previous work,21,30 we estimated that the standard deviation of baseline eGFR in our population would be ~25 mL/
min/1.73m2 and that the difference in mean eGFR at one year would be ~5 mL/min/1.73m2. Therefore, with a sample size of ~220 and an
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Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems
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Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Clinical data
Policy information about clinical studies

All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Outcomes

alpha of 0.05, our study would have a power of at least 80% to detect our pre-specified endpoints at one and two years.

None

Not relevant in clincial study where individuals were studied in single point in time.

Not relevant, observation studies

Investigators performing and analysing OCT scans and assessing kidney biopsy specimens were blinded to clinical data.

The OCT And NEphropathy (OCTANE) study is registered at ClinicalTrials.gov: NCT02132741.

Available at ClinicalTrials.gov: NCT02132741 and from request from corresponding author

Collected at University of Edinburgh.Subjects were recruited during August 2016 and September 2020.

Study 1: OCT metrics in health, CKD and kidney transplantation

The primary endpoint of this study was difference in choroidal thickness between CKD patients and healthy controls. Secondary
endpoints included difference in retinal and RNFL thickness. This study was powered on the basis of a healthy subfoveal choroidal
thickness of 289±52 !m and a healthy temporal RNFL thickness of 79±16 !m.27,28 To detect a difference of 10% in choroidal
thickness between healthy controls and patients with CKD, or in those with a functional kidney transplant, with 80% power and a
two-sided significance of 5%, we calculated that we would need to recruit 82 participants in each group. To detect a similar
magnitude of change in RNFL thickness, we would require 63 subjects in each group. Primary and secondary outcomes were assessed
by comparing means of choroidal and retinal thicknesss between three groups.

Study 2: OCT metrics and histological kidney injEndpoints were assessed examining associations between choroidal thickness or
macular volume and the subsequent decline in kidney function using multiple logistic regression models adjusted for other factors
that could contribute to kidney function decline.ury

The primary endpoint of this study was association between choroidal thickness and kidney scarring reflected by extent of
glomerulosclerosis and interstital fibrosis and tubular atrophy. This study was powered based on our previous work, with 40 patients
providing 80 percent probability to detect a relationship between kidney scarring and choroidal thickness at two-sided significance of
5%, assuming a standard deviation of choroidal thickness of ±50um. There were no additional secondary outcomes. End points were
assessed by correlation coefficients between OCT and kidney histology metrics.

Study 3: OCT metrics and change in acute GFR change

The primary endpoint was a difference in OCT metrics 12 months after surgery compared to pre-surgery. The studies were designed
to detect differences in OCT metrics with 80% power and with a two-sided significance of 5%. Kidney transplant recipients: our
previous work in patients with kidney failure showed a choroidal thickness of 241±50 !m and an RNFL thickness of 48±11 !m.21 To
detect a 15% change in choroidal thickness in patients with kidney failure undergoing kidney transplantation, we would need 24
subjects. To detect the same change in RNFL thickness, 19 subjects would be required. Kidney donors: to detect a 15% change in
choroidal thickness in a healthy subject pre- and post-kidney donation, we needed to recruit 21 subjects. To detect a similar
magnitude of change in RNFL thickness, 20 subjects were needed. Primary and secondary endpoints were assessed by examining OCT
metrics at routine clinical time points following kidney transplantation and donation compared to values prior to surgery.

Study 4: Association of OCT metrics with eGFR decline in patients with pre-dialysis CKD




