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Abstract

Background IgA nephropathy (IgAN) is a common cause of chronic kidney disease (CKD) and end-stage renal
disease (ESRD). Outcomes are highly variable and predicting risk of disease progression at an individual level is chal-
lenging. Accurate risk stratification is important to identify individuals most likely to benefit from treatment. The
Kidney Failure Risk Equation (KFRE) has been extensively validated in CKD populations and predicts the risk of ESRD
at 2 and 5 years using non-invasive tests; however, its predictive performance in IgAN is unknown. The Oxford clas-
sification (OC) describes pathological features demonstrated on renal biopsy that are associated with adverse clinical
outcomes that may also inform prognosis. The objective of this systematic review is to compare the KFRE with the OC
in determining prognosis in IgAN.

Methods A systematic review will be conducted and reported in line with PRISMA guidelines (PRISMA-P checklist
attached as Additional file 1). Inclusion criteria will be cohort studies that apply the KFRE or OC to determine the risk
of CKD progression or ESRD in individuals with IgAN. Multiple databases will be searched in duplicate to identify
relevant studies, which will be screened first by title, then by abstract and then by full-text analysis. Results will be
collated for comparison. Risk of bias and confidence assessments will be conducted independently by two reviewers,
with a third reviewer available if required.

Discussion Identifying individuals at the highest risk of progression to ESRD is challenging in IgAN, due to the heter-
ogeneity of clinical outcomes. Risk prediction tools have been developed to guide clinicians; however, it is imperative
that these aids are accurate and reproducible. The OC is based on observations made by specialist renal pathologists
and may be open to observer bias, therefore the utility of prediction models incorporating this classification may be
diminished, particularly as in the future novel biomarkers may be incorporated into clinical practice.

Systematic review registration PROSPERO CRD42022364569
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Background
IgA nephropathy (IgAN) was first described by Berger
and Hinglais in 1968 and is the most common form of
primary glomerulonephritis worldwide [1]. The disease
course of IgAN is heterogeneous with up to 30-50% of
affected individuals progressing to end-stage renal dis-
ease (ESRD) within 5 to 10 years, whilst others have sta-
ble disease without significant progression over decades
[2—4]. Identifying individuals at the highest risk for pro-
gression to ESRD is challenging and the 2021 Kidney
Disease Improving Global Outcomes (KDIGO) guide-
lines highlighted risk stratification as a high priority for
research in IgAN [5]. The understanding of the patho-
physiology of IgAN is constantly evolving and there are
multiple therapeutic trials ongoing to find novel agents
to stabilise patients at the highest risk of progression to
ESRD [6, 7]. Previous therapeutic trials in IgAN have
been limited by the recruitment of individuals at lower
risk of progression to ESRD. Timely risk stratification
to identify persons most likely to progress to ESRD will
allow for more targeted clinical trials in the future [8, 9].
A renal biopsy is a crucial investigation in nephrology
that facilitates the diagnosis of kidney diseases, estima-
tion of prognosis and guides treatment [10]. It is however
an invasive procedure, with a significant risk of bleeding,
requiring intervention in around 1 in 200 procedures in

Table 1 Parameters required for each prognostic algorithm
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some case series [11, 12]. The Oxford classification (OC)
is a histopathological scoring system developed to facili-
tate estimations of prognosis by classifying the degree of
pathological abnormalities demonstrated on renal biopsy
examination and is specific to IgAN [13]. The IgAN
Risk Prediction (IRP) tool was developed specifically for
IgAN and incorporates the OC into the risk evaluation
(Table 1) [14]. The Kidney Failure Risk Equation (KFRE)
(Table 1) was developed from a Canadian cohort and val-
idated in a multi-national cohort of over 700,000 patients
[15]. This equation, using either four or eight variables,
has demonstrated excellent discrimination and can accu-
rately predict the risk of kidney failure at a 2- or 5-year
horizon for all forms of chronic kidney disease (CKD).
Whilst the OC, IRP and KFRE have been externally
validated, there is limited evidence to determine which
method provides optimal prognostic assessment, there-
fore it is unknown if a renal biopsy improves the accuracy
of this estimation. Affected individuals will often have
multiple blood and urine tests over a follow-up period;
however, an invasive renal biopsy is seldom repeated. The
OC will therefore provide a snapshot of disease activity
but does not capture the nuances and dynamic changes
in disease trajectory, which can be routinely tracked with
blood and urine tests. If the OC did not provide superior
predictive accuracy compared to clinical features alone,
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the international community may reconsider the utility of
the OC in renal biopsy reports of IgAN.

Objectives

The research question for this review is do models incor-
porating the Oxford Classification (MEST-C score) pro-
vide a more accurate prediction of disease progression
and kidney failure than the Kidney Failure Risk Equation
in patients with I[gAN?

Methods

Review registration

This research was designed in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
ysis Protocols (PRISMA) and registered on the Interna-
tional Prospective Register of Systematic Reviews on 4th
October 2022 (PROSPERO no. CRD42022364569). This
protocol was started on 5th September 2022 and the
completed review was submitted for publication on 27th
October 2023 and is currently awaiting peer review.

Eligibility criteria

Studies that will be considered for inclusion in the review
will be those which investigate a population or sub-group
of patients diagnosed with IgAN on native renal biopsy
and compare the prognostic accuracy of the four- or
eight-variable Kidney Failure Risk Equation (KFRE) with
an alternative prediction tool which incorporates the OC
of histopathological assessment. The inclusion criteria
for study outcomes will include progression of disease as
defined by a reduction in estimated glomerular filtration
rate (eGFR), rise in serum creatinine or kidney failure
events as defined by an eGFR below 15 ml/min/1.73 m?
or use of renal replacement therapies (kidney transplan-
tation or dialysis). The KFRE was first published in 2011;
therefore, studies from 2011 onwards will be considered
for inclusion. Research subjects must be humans only.
Eligibility criteria will not be limited to the English lan-
guage and translation services will be used where appro-
priate. Publications will not be limited to journal articles
and appropriate grey literature will be considered eligible.

Information sources

The following databases will be searched: Medline,
EMBASE, Scopus, Web of Science and Google (including
Google Scholar).

Search strategy

The detailed search strategy for each database is reported
in Additional file 2: Appendix 1. The following keywords
will be used across all databases:
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1. “IgA  Nephropathy” OR “Immunoglobulin A
Nephropathy” OR “Glomerulonephritis, IGA” OR
“Berger’s disease”.

2. “Kidney Failure Risk Equation” OR “KFRE”.

3. “Oxford” OR “MEST” OR “MEST-C".

4. “Disease progression” OR “Prognostic Assessment”
OR “Risk Assessment”.

5. 1AND 2 AND 3 AND 4

Study records

Study records will be imported into reference manage-
ment software (Rayyan' ) which will remove duplicates
and maintain a library of eligible studies. Screening of
studies will be performed independently by the cor-
responding author (MT) and a second reviewer (RF).
Any disagreements regarding the suitability of studies
will be discussed amongst the two reviewers and a third
reviewer (APM), if necessary. Studies will initially be
screened by title, then by abstract and then by reviewing
the full-text article.

Data will be extracted using a standardised form for
collating study data. The study authors will be contacted
by MT if crucial data is missing in the eligible studies that
prohibit analysis.

Data items

The review will be limited to patients with a diagnosis
of IgAN, proven by a native renal biopsy. Patients with
all other diagnoses based on renal biopsy will not be
included, nor will patients with other forms of renal dis-
eases, not diagnosed by renal biopsy. Any international
cohort or sub-group will be considered eligible. Measure-
ments of proteinuria will be converted into standardised
units of albumin: creatinine ratio where required [16].

Outcomes and prioritisation

Studies that include measurements of discrimination and
calibration such as the area under the curve (AUC) of the
receiver-operating curve or Harrell's C-statistic will be
included. Studies that assess calibration using predicted
outcomes and observed outcomes will also be eligible
for inclusion. Excluded studies will be those which do
not report either of the aforementioned outcomes and
are limited to other parameters such as relative risk and
hazard ratios without a direct measure of classification.
Follow-up time of the cohort equal to or beyond 2 years
from the renal biopsy will be considered to be appropri-
ate for inclusion in the analysis.

Risk of bias in individual studies
The risk of bias will be assessed in any study meet-
ing the inclusion criteria using PROBAST (Prediction
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model Risk Of Bias ASsessment Tool) [17]. This tool was
designed specifically for studies of prognostic assessment,
as many different prediction methods can be available
for single disease entities. It comprises twenty signalling
questions across four domains: participants, predictors,
outcomes and analysis. For each domain, the reviewer is
required to determine a risk of bias and a level of concern
regarding the study’s applicability to the review ques-
tion. Two independent reviewers (MT and RF) will use
PROBAST to assess the risk of bias, with APM acting as a
third reviewer if required.

Data synthesis

Data from eligible studies will be collated for meta-analy-
sis if possible. The number of participants in each cohort
study will be described and their geographical location
will be included. The baseline characteristics of all par-
ticipants will be described in terms of age, gender and
measurements of kidney function such as eGFR, serum
creatinine and proteinuria. The long-term outcomes of
each cohort will also be described—specifically detail-
ing the incidence of ESRD. The prognostic accuracy of
tools under investigation will be described using Harrell’s
c-index, a derivation from the AUC. These results will be
collated into a graphical form for comparison. Heteroge-
neity in studies will be assessed using the I> method. A
subgroup analysis will investigate prognostic accuracy for
studies that included other outcome measures such as a
decline in eGFR over time of 30%, 40% or 50%.

Meta-bias

The risk of publication bias will be examined by evalua-
tion of individual patient data provided by studies. If this
is not adequately described in a paper, the authors will
be contacted in order to ensure there is transparency
of results without selective reporting. A funnel plot will
be employed to investigate the risk of publication bias
by demonstration of asymmetry, with a p<0.10 consid-
ered to be significant [18]. Reviewer selection bias will be
addressed by two independent reviewers performing an
identical search strategy, with a third reviewer available
to resolve any inconclusive results.

Confidence in cumulative evidence

The certainty in the evidence presented will be analysed
using the GRADE approach. This assessment analyses
the quality of five domains: risk of bias, inconsistency,
imprecision, indirectness and publication bias [19]. This
system will be applied to each described outcome, detail-
ing the authors’ confidence in each conclusion. Recom-
mendations will be given for future studies to address the
current gaps in the literature.
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Discussion

The burden of CKD is increasing globally and is projected
to become the 5th most common cause of years of life lost
by 2040 [20]. IgAN is a common cause of CKD which has
been observed to progress to ESRD in up to 50% of cases
within 5 years of follow-up in a UK cohort study [4]. The
increased risk of mortality has also been observed specif-
ically in an IgAN cohort study, with progression to ESRD
associated with a threefold increase in mortality within
the follow-up period (median 13.6 years) [21]. There are
numerous available risk prediction tools for kidney dis-
ease; however, the KFRE and OC were selected for this
review as they have been extensively validated and incor-
porated into UK and international guidelines [5, 22].

The OC has been adopted internationally since its
conception in 2009; however, the reported prognostic
value of each component of the MEST-C score varies in
the literature and poor reproducibility between report-
ing pathologists has been identified as a significant limi-
tation [23-25]. The KFRE is based on age, sex, location
and automated laboratory values, therefore it may have
increased reproducibility, but its application in IgAN has
not been investigated in detail.

As the understanding of the pathophysiology in IgAN
continues to improve, therapeutic targets are likely to
become more readily available to manage individuals at
higher risk of progression [26]. Several biomarkers have
been identified in IgAN for diagnosis and prognostic
assessment; however, these have not yet come into clini-
cal practice [27, 28]. In membranous nephropathy, the
highly specific anti-phospholipase A2 receptor antibody
test has the potential to mitigate the requirement for
renal biopsy and expose individuals to the hazards asso-
ciated [29]. If such a biomarker for IgAN becomes inte-
grated into clinical practice, diagnostic and prognostic
approaches may need to adapt towards more non-inva-
sive methods.

The outcomes associated with IgAN are heterogene-
ous, therefore identifying high-risk individuals who
require close monitoring and treatment is challenging.
This review is intended to assist clinicians in selecting the
most accurate tool to provide effective and tailored treat-
ment to individuals affected by IgAN.

Abbreviations

AUC Area under the curve
CKD Chronic kidney disease
eGFR Estimated glomerular filtration rate

ESRD End-stage renal disease

GRADE Grades of Recommendation, Assessment, Development and Eval-
uation Working Group

KDIGO Kidney Disease Improving Global Outcomes

KFRE Kidney failure risk equation

IgAN Immunoglobulin A nephropathy

IRP IgAN Risk Prediction tool

MEST-C Mesangial  hypercellularity, — Endocapillary  hypercellularity,
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OoC Oxford classification
RRT Renal replacement therapies

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513643-024-02543-y.

Additional file 1. PRISMA-P 2015 Checklist.
Additional file 2. Appendix 1. Search strategy.

Acknowledgements

The authors would like to thank university librarians Richard Fallis and Angela

Thompson for their assistance in devising the search strategy.

Authors’ contributions
Concept, first reviewer and original manuscript: MT. Second reviewer: RF.

Guarantor of review: APM. Supervision and corrections: MQ, CH, CON, APM. All

authors read and approved the final manuscript.

Funding

MT is supported by a clinical fellowship award from the Northern Ireland
Kidney Research Fund. This organisation did not have any involvement in
developing the research protocol.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
All authors have consented to this publication.

Competing interests
The authors declare that they have no competing interests.

Author details

!Centre for Public Health, Queen’s University of Belfast, Belfast BT12 6AB,
Northern Ireland. “Regional Nephrology Unit, Belfast City Hospital, Lisburn
Road, BT9 7BA Belfast, Northern Ireland.

Received: 10 August 2023 Accepted: 23 April 2024
Published online: 04 May 2024

References

1. Berger J, Hinglais N. Les depots intercapillaires d'lgA-IgG [Intercapillary
deposits of IgA-IgG]. J Urol Nephrol (Paris). 1968;74(9):694-5.

2. Coppo R, D'Arrigo G, Tripepi G, Russo ML, Roberts ISD, Bellur S, et al.

Is there long-term value of pathology scoring in immunoglobu-
lin a nephropathy? A validation study of the Oxford Classification
for IgA Nephropathy (VALIGA) update. Nephrol Dial Transplant.
2020;35(6):1002-9.

3. KnoopT, Vikse BE, Mwakimonga A, Leh S, Bjerneklett R. Long-term
outcome in 145 patients with assumed benign immunoglobulin a
nephropathy. Nephrol Dial Transplant. 2017;32(11):1841-50.

4. Pitcher D, Braddon F, Hendry B, Mercer A, Osmaston K, Saleem MA,
et al. Long-term outcomes in IgA nephropathy. Clin J Am Soc Nephrol.
2023;18(6):727-38.

5. Rovin BH, Adler SG, Barratt J, Bridoux F, Burdge KA, Chan TM, et al. KDIGO

2021 clinical practice guideline for the management of glomerular
diseases. Kidney Int. 2021;100(4):S1-276.

20.

22.

23.

24.

25.

26.

27.

Page 5 of 6

Cheung CK, Rajasekaran A, Barratt J, Rizk DV. An update on the current
state of management and clinical trials for IgA nephropathy. J Clin Med.
2021;10(11):2493.

Gentile M, Sanchez-Russo L, Riella LV, Verlato A, Manrique J, Granata

S, et al. Immune abnormalities in IgA nephropathy. Clin Kidney J.
2023;16(7):1059-79.

RauenT, Wied S, Fitzner C, Eitner F, Sommerer C, Zeier M, et al. After ten
years of follow-up, no difference between supportive care plus immuno-
suppression and supportive care alone in IgA nephropathy. Kidney Int.
2020,98(4):1044-52.

Lv J, Zhang H, Perkovic V. Effect of oral methylprednisolone on clinical
outcomes in patients with IgA nephropathy. JAMA. 2017;318(5):432-42.

. Rottenstreich A. Bleeding risk assessment and the role of primary hemo-

stasis screening in patients undergoing kidney biopsy. Isr Med Assoc J.
2018;20(August):499-503.

11. CharuV, O'Shaughnessy MM, Chertow GM, Kambham N. Percutaneous

kidney biopsy and the utilization of blood transfusion and renal angiog-
raphy among hospitalized adults. Kidney Int Rep. 2019;4(10):1435-45.

. Bandari J, Fuller TW, Turner RM I, D'Agostino LA. Renal biopsy for

medical renal disease: indications and contraindications. Can J Urol.
2016;23(1):8121-6.

. Roberts ISD, Cook HT, Troyanov S, Alpers CE, Amore A, Barratt J, et al. The

Oxford classification of IgA nephropathy: pathology definitions, correla-
tions, and reproducibility. Kidney Int. 2009;76(5):546-56.

. Barbour SJ, Coppo R, Zhang H, Liu ZH, Suzuki Y, Matsuzaki K, et al. Evaluat-

ing a new international risk-prediction tool in IgA nephropathy. JAMA
Intern Med. 2019;179(7):942.

. TangriN, Grams ME, Levey AS, Coresh J, Appel LJ, Astor BC, et al. Multina-

tional assessment of accuracy of equations for predicting risk of kidney
failure a meta-analysis. JAMA. 2016,315(2):164-74.

. Sumida K, Nadkarni GN, Grams ME, Sang Y, Ballew SH, Coresh J, et al. Con-

version of urine protein—creatinine ratio or urine dipstick protein to urine
albumin—creatinine ratio for use in chronic kidney disease screening and
prognosis: an individual participant-based meta-analysis. Ann Intern
Med. 2020;173(6):426-35.

Moons KGM, Wolff RF, Riley RD, Whiting PF, Westwood M, Collins GS,

et al. PROBAST: A tool to assess risk of bias and applicability of predic-
tion model studies: explanation and elaboration. Ann Intern Med.
2019;170(1):W1-33.

Ahmed |, Sutton AJ, Riley RD. Assessment of publication bias, selection
bias, and unavailable data in meta-analyses using individual participant
data: a database survey. BMJ. 2012;344:d7762.

lorio A, Spencer FA, Falavigna M, Alba C, Lang E, Burnand B, et al. Use

of GRADE for assessment of evidence about prognosis: rating confi-
dence in estimates of event rates in broad categories of patients. BMJ.
2015;350:h870.

Foreman KJ, Marquez N, Dolgert A, Fukutaki K, Fullman N, McGaughey
M, et al. Forecasting life expectancy, years of life lost, and all-cause and
cause-specific mortality for 250 causes of death: reference and alterna-
tive scenarios for 201640 for 195 countries and territories. Lancet.
2018;392(10159):2052-90.

. Jarrick S, Lundberg S, Welander A, Carrero JJ, Hoijer J, Bottai M, et al. Mor-

tality in IgA nephropathy: a nationwide population-based cohort study. J
Am Soc Nephrol. 2019;30(5):866-76.

Chronic kidney disease: assessment and management NICE guideline.
2021. Available from: www.nice.org.uk/guidance/ng203

Cattran DC, Coppo R, Cook HT, Feehally J, Roberts ISD, Troyanov S, et al.
The Oxford classification of IgA nephropathy: rationale, clinicopathologi-
cal correlations, and classification. Kidney Int. 2009;76(5):534-45.

Coppo R, Troyanov S, Bellur S, Cattran D, Cook HT, Feehally J, et al. Valida-
tion of the Oxford classification of IgA nephropathy in cohorts with
different presentations and treatments. Kidney Int. 2014;86(4):828-36.
Howie AJ, Lalayiannis A. Systematic review of the Oxford Classification

of IgA nephropathy: reproducibility and prognostic value. Kidney360.
2023;4(8):1103-11.

Boyd JK, Cheung CK, Molyneux K, Feehally J, Barratt J. An update on

the pathogenesis and treatment of IgA nephropathy. Kidney Int.
2012;81(9):833-43.

Coppo R. Biomarkers and targeted new therapies for IgA nephropathy.
Pediatr Nephrol. 2017,32(5):725-31.


https://doi.org/10.1186/s13643-024-02543-y
https://doi.org/10.1186/s13643-024-02543-y
http://www.nice.org.uk/guidance/ng203

Toal et al. Systematic Reviews (2024) 13:122

28. Chen P Yu G, Zhang X, Xie X, Wang J, Shi S, et al. Plasma galactose-defi-
cient IgAT and C3 and CKD progression in IgA nephropathy. Clin J Am
Soc Nephrol. 2019;14(10):1458-65.

29. Beck LH, Bonegio RG, Lambeau G, Beck DM, Powell DW, Cummins TD,
et al. M-type phospholipase a 2 receptor as target antigen in idiopathic
membranous nephropathy. N Engl J Med. 2009;1(2):11-21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6



	Protocol for a systematic review of the application of the kidney failure risk equation and Oxford classification in estimating prognosis in IgA nephropathy
	Abstract 
	Background 
	Methods 
	Discussion 
	Systematic review registration 

	Background
	Objectives
	Methods
	Review registration
	Eligibility criteria
	Information sources
	Search strategy
	Study records
	Data items
	Outcomes and prioritisation
	Risk of bias in individual studies
	Data synthesis
	Meta-bias
	Confidence in cumulative evidence

	Discussion
	Acknowledgements
	References


