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ABSTRACT

Introduction: This systematic literature review analyzed published evidence on IgA nephropathy 
(IgAN), focusing on US epidemiology, health-related quality of life (HRQoL), and economic burden 
of illness.

Methods: Using Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines, 
Embase®, MEDLINE®, Cochrane, and Econlit (January 2010 to June 2020) were searched, along with 
relevant congresses (2017-2020). 

Results: Of 123 epidemiologic studies selected for data extraction, 24 reported IgAN diagnosis rates 
ranging from 6.3% to 29.7% among adult and pediatric patients undergoing renal biopsy, with all 
reported US rates <15%. No US studies reported IgAN prevalence. A meta-analysis of US studies 
calculated an annual incidence of 1.29/100 000 people, translating to an annual US incidence of 4236 
adults and children. Relative to Europe, the United States had more patients diagnosed with IgAN in 
later chronic kidney disease stages. US rates of transition to end-stage renal disease (ESRD) ranged 
from 12.5% to 23% during 3-3.9 years of observation, rising to 53% during 19 years of observation. 
Across 8 studies reporting HRQoL, pain and fatigue were the most reported symptoms, and patients 
consistently ranked kidney function and mortality as the most important treatment outcomes. Patients 
with glomerulopathy reported worse mental health than healthy controls or hemodialysis patients; 
proteinuria was significantly associated with poorer HRQoL and depression. 

Conclusion: While economic evidence in IgAN remains sparse, management of ESRD is a major cost 
driver. IgAN is a rare disease where disease progression causes increasing patient burden, underscoring 
the need for therapies that prevent kidney function decline and HRQoL deterioration while reducing 
mortality.

INTRODUCTION

Immunoglobulin A nephropathy (IgAN) is a rare, progressive 
autoimmune kidney disease that leads to chronic inflammation in the 
kidney.1–3 IgAN, a subtype of glomerulonephritis (GN), is induced by 
the accumulation of IgA-containing immune complexes in the kidney 
glomeruli that initiate a cascade of inflammatory events, eventually 
causing irreversible glomerulosclerosis that leads, in many patients, 
to end stage renal disease (ESRD), reduced quality of life (QoL), a 
need for dialysis or transplantation, and risk of premature death.2,4 The 

global incidence of IgAN among adults was estimated in one previous 
systematic literature review (SLR) to be ≥2.5/100 000/year.5 

IgAN epidemiology, clinical presentation, and long-term 
outcomes vary across populations.6,7 IgAN is the most prevalent 
primary glomerular disease in East Asian and European populations, 
accounting for 30% to 45% of cases across Asia and Europe.6,8 Due 
to the lack of immediate signs and symptoms, many patients are not 
diagnosed until they present with evidence of chronic kidney disease 
(CKD), including hematuria, proteinuria, and severe hypertension.2,3,9 

Kidney biopsy is required for definitive diagnosis of IgAN, leading to 
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the potential for underdiagnosis or diagnostic delay in regions with 
limited screening, particularly for patients without severe symptoms.2,3

It has been reported that up to 50% of patients with IgAN progress 
to ESRD within 20 years of clinical presentation.4,10–12 Risk factors for 
progression to ESRD include persistent proteinuria, hypertension, 
and reduced glomerular filtration rate.6,9 Consequences of advanced 
CKD and kidney failure in IgAN include requirement for dialysis 
or transplantation, poor health-related quality of life (HRQoL), and 
increased mortality.3,4,13–15 Symptoms of CKD and adverse events due 
to dialysis have a substantial impact on HRQoL, daily living, and ability 
to work.13,14 Moreover, patients who undergo transplantation remain 
at risk of IgAN recurrence due to the underlying pathophysiology.16 
All GN subtypes have the potential to recur post-transplantation, with 
the prevalence of GN recurrence between 3% and 15%.17 In addition, 
kidney transplant patients must deal with the associated life-long 
regimen of medications to reduce the risk of graft rejection, lifestyle 
changes, self-care, and medical appointments required to maintain the 
transplant.18

Current therapeutics, including supportive care and lifestyle 
modifications, address IgAN signs and symptoms without targeting 
underlying immune-mediated pathogenesis.6,19 Pharmacologic 
management of IgAN includes renin-angiotensin-aldosterone 
system (RAS) blockade with angiotensin-converting enzyme 
inhibitors (ACEi) and angiotensin receptor blockers (ARBs), with 
some use of aldosterone antagonists also reported.19–21 Late-stage 
clinical development is underway for a novel, targeted-release, orally 
administered glucocorticosteroid—budesonide—as the first IgAN-
specific treatment targeting biochemical pathways implicated in IgAN 
pathophysiology.22,23

While the pathophysiology and clinical consequences of IgAN 
are well understood, the epidemiology, HRQoL, and economic 
burden of illness (BOI), as well as treatment patterns in the United 
States are less clearly described. Two previous SLRs focused on the 
global epidemiology of IgAN, covering published evidence from 1968 
through 2017.5,24 However, there are no published SLRs examining the 
BOI or current treatment patterns in IgAN, nor are there published 
SLRs with a focus on the United States. 

The objective of the current SLR was to gather and analyze 
published evidence on the epidemiology, burden, and current treatment 
patterns of IgAN. A secondary objective was to review published 
epidemiology evidence to estimate current US IgAN incidence. 

METHODS

Data Review and Extraction
A two-part SLR (epidemiology and BOI) was conducted in accordance 
with the Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) guidelines.25,26 The methods followed the 
principles outlined in the Cochrane Handbook for Systematic Review 
of Interventions, the Centre for Reviews and Dissemination’s Guidance 
for Undertaking Reviews in Health Care, and the Methods for the 
Development of the National Institute for Health and Care Excellence’s 
Public Health Guidance.26–28 CSK was in charge of the final decision 
on study selection and quality control on data extraction. PD managed 
the meta-analysis. AF and CN managed the project.

Data Sources
Key biomedical literature databases (Medical Literature Analysis and 
Retrieval System Online [MEDLINE®] and Excerpta Medica Database 
[Embase®]) and Cochrane were searched via the Ovid platform (January 
2010 to June 2020). QoL and economic data are considered time 
sensitive. In addition, epidemiologic data are susceptible to change as 

diagnostic methods improve.2 Therefore, this time frame was used to 
avoid including outdated information.

MEDLINE® Epub Ahead of Print, In-Process & Other Non-
Indexed Citations were searched to ensure that non-indexed citations 
were retrieved. The Econlit database was searched for economic studies. 
Bibliographies of relevant meta-analyses and SLRs were searched 
to retrieve any additional literature that may have been missed from 
the Ovid search. Conference abstracts from the European Renal 
Association – European Dialysis and Transplant Association, American 
Society of Nephrology, National Kidney Foundation, and International 
Symposium on IgA Nephropathy were searched from 2017 to July 
2020 to identify abstracts not yet indexed in Ovid or published as full 
text articles at the time of search.

Search Strategy and Inclusion/Exclusion Criteria
The detailed search strategy and results are presented in the 
Supplemental Material. The scope of the SLRs was defined by 
Population, Intervention, Comparators, Outcomes, and Study Design 
(PICOS) criteria (Table 1). The population in the epidemiology 
SLR included patients aged ≥18 years with IgAN, while the BOI 
SLR included patients of any age. Studies with mixed populations 
of adults and children were included in the epidemiology SLR if 
the majority of patients were adults. The main search terms for the 
population included “glomerulonephritis”, “immunoglobulin A 
nephropathy”, and “IGA”. Interventions included any treatment or 
no treatment; studies describing non-IgAN interventions and those 
with a population <20 patients were excluded. The epidemiology SLR 
included any publications that reported on incidence and prevalence, 
patient distribution across CKD stages, disease progression rate, 
treatment rate, and mortality in IgAN. Outcome measures in the BOI 
SLR included HRQoL, patient-reported outcomes (PROs), utilities, 
symptom burden, direct and indirect costs, and health-care resource 
utilization (HCRU). Various real-world evidence (RWE) study designs 
were included. Only English language studies were included. In the 
epidemiology SLR, only studies conducted in the United States, 
Canada, Western Europe, and Australia were selected for extraction. 
This decision was taken to limit heterogeneity in studies for 2 reasons: 
rates of screening for IgAN, epidemiology, and treatment patterns vary 
widely across regions, and a goal of the SLR was to identify evidence 
most relevant to the United States. In the BOI SLR, studies from all 
regions were selected for extraction to capture all available evidence in 
IgAN.

Meta-Analysis
A meta-analysis was performed on selected studies reporting IgAN 
among patients undergoing renal biopsy for any reason, to calculate 
US IgAN incidence. The meta-analysis followed methods published 
by the Cochrane Collaboration guidelines, the Agency for Healthcare 
Research and Quality, and the UK National Institute for Health 
and Care Excellence.26–28 Additional exclusion criteria applied to the 
selection of studies and data for meta-analysis were:

1.	 If more than one study used the same database, the study 
with the most recent data was selected.

2.	 If a study reported IgAN incidence rates during several time 
periods, data for the most recent time period were selected.

3.	 If a study reported IgAN incidence rates among multiple 
study populations (eg, adult-only or adult and pediatric), the 
rate among the largest study population was used.

Pooled proportions were estimated using a generalized linear 
mixed model meta-analysis framework with a logit transformation. 
Confidence intervals were estimated using the Clopper-Pearson or 
exact binomial method. Due to significant heterogeneity, the final 
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Table 1. PICOS Citeria for the (a) Epidemiology SLR and (b) BOI SLR

a. Epidemiology SLR

Category Inclusion Criteria Exclusion Criteria

Patient Population 	 Adult patients (age ≥18) with IgAN regardless of 
comorbidities*

	 Non-human
	 Pediatric patients (age <18) only
	 Patients with other diseases

Intervention 	 Any treatment or management
	 No treatment or management

	 Any non-IgAN treatment or management 

Outcomes Measures 	 Incidence, prevalence, rate of IgAN
	 Progression rate of IgAN through CKD stage and 

to ESRD
	 Patient distribution across CKD stage
	 Treatment rate
	 Mortality

	 Studies that did not have ≥1 outcome in the inclusion 
criteria

Study Design 	 RWE studies including:
-	 Prospective observational studies
-	 Retrospective studies
-	 Registry analyses
-	 Database analyses
-	 Natural history studies and non-interventional 

studies
	 SLRs and meta-analyses (for cross-checking only)

	 Reviews
	 Editorials
	 Notes/comments/letters
	 Interventional studies
	 Studies with <20 patients in the whole population
	 Case reports/case series

Restrictions 	 English language
	 Studies in the United States, Western Europe, or 

Australia
	 Year limitation: 2010 to June 2020

	 Non-English language studies
	 Studies outside of United States, Western Europe, or 

Australia

* Studies with mixed populations of adults and children were included

Abbreviations: BOI, burden of illness; CKD, chronic kidney disease; ESRD, end-stage renal disease; IgAN, immunoglobulin A nephropathy; PICOS, Population, 
Intervention, Comparators, Outcomes, and Study Design; RWE, real-world evidence; SLR, systematic literature review.

 
b. BOI SLR

Category Inclusion Criteria Exclusion Criteria

Patient Population 	 Patients with IgAN regardless of comorbidities 	 Non-human
	 Patients with other diseases

Intervention 	 Any treatment or management
	 No treatment or management

	 Any non-IgAN treatment or management 

Outcomes Measures 	 HRQoL outcomes
	 PROs
	 Utilities
	 Symptom burden
	 Costs (direct and indirect)/HCRU
	 BOI
	 Other QoL or economic burden

	 Studies that did not have ≥1 outcome in the inclusion 
criteria

Study Design 	 RWE studies including:
-	 Prospective observational studies
-	 Retrospective studies
-	 Registry analyses
-	 Database analyses
-	 Natural history studies and non-interventional 

studies
	 SLRs and meta-analyses (for cross-checking only)

	 Reviews
	 Editorials
	 Notes/comments/letters
	 Interventional studies
	 Case reports/case series

Restrictions 	 English language
	 Year limitation: 2010 to June 2020

	 Non-English language studies

Abbreviations: BOI, burden of illness; HCRU, health-care resource utilization; HRQoL, health-related quality of life; IgAN, immunoglobulin A nephropathy; 
PRO, patient-reported outcome; QoL, quality of life; RWE, real-world evidence; SLR, systematic literature review.
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estimate is based on random effects models. Analyses were conducted 
in R statistical software using the “meta” package with the “metaprop” 
function.

RESULTS

Epidemiology of IgAN
Overall, 5466 publications were identified using the Ovid platform. 
Of these, 664 records were selected for full-text review, after screening 
by title and abstract. Following full-text review and the addition of 
studies from congress review and bibliographic search, a total of 123 
records in the United States, Canada, Western Europe, and Australia 
were finally selected for data extraction (Figure 1). Seventy-four 
publications reported on diagnosis rates, incidence, or prevalence of 
IgAN (Figure 2). Most epidemiologic studies were conducted in the 
United States (n=16), followed by the United Kingdom (n=9) and 
Spain (n=8). Across 24 studies with a study population ranging from 
83 to 33 391, the rate of IgAN diagnosis following renal biopsy was 
6.3% to 29.7% among adults and children.29,30 Sixteen studies (n=200 
to 21 374) reported an IgAN diagnosis rate of 9.2% to 34.6% among 
adults and children with GN or glomerular disease. 

Eight studies reported incidence rates of IgAN per 100 000 
persons/year, ranging from 0.7 (2000 to 2011) to 2.3 (2018) in the 
United States; rates in Italy, Canada, Germany, the Czech Republic, 
and Norway fell within this spectrum.29,31–37 

United States: Of 16 total studies on IgAN rates in the United 
States, 6 reported IgAN rates among adults and children who underwent 
renal biopsy, ranging from 6.3% to 14.3% in study populations from 
83 to 33 391 patients.31,33,38–40 Moreover, three US studies (n=710 to 
21 374) reported IgAN rates of 9.4% to 19.7% among adults and 
children with GN or glomerular disease.30,38,41

One US study found an increasing trend in IgAN incidence, 
from 0.1/100 000 person-years in 2000 to 1.6/100 000 person-years 
in 2011.31 Three US-based studies reported IgAN rates among adult 
and pediatric patients with GN by race, finding higher rates in Asian 

Americans (2.75/100 000 person-years) than any other race (ranging 
from 0.1 in African Americans to 0.96 in Hispanic individuals).31 There 
were no US publications that reported on the prevalence of IgAN. 

Meta-analysis: Five US studies reporting IgAN rates in patients 
with renal biopsy were selected for meta-analysis (as 2 of the 6 
identified used the same database, the one with the longer study 
period was used) (Table 2). Based on an assumed US population 
of 328 200 000 according to US Census Bureau 2019 population 
estimates and a reported US renal biopsy rate of 15.8/100 000/year,33,42 
US IgAN annual incidence was calculated as 1.29/100 000 persons, 
with an incident population of 4236 adults and children, in line with 
previously published rates (1.6 to 2.3/100 000/year).31,33

Disease progression and mortality: 16 publications from the 
United States, Spain, France, Poland, Norway, Italy, and Sweden 
reported on CKD stage at the time of diagnosis or renal biopsy. Across 
studies, most patients were in CKD stage 1 (21.8% to 57.0%) or CKD 
stage 2 (20.0% to 44.4%) (Table 3). The United States had the highest 
proportion of patients in later CKD stages (29.1% in stages 4 and 5), 
suggesting delayed IgAN diagnosis.44 Spain had late-stage diagnosis 
rates of 16.6% to 23.3%, while other European rates were <9%. 

Thirty studies, including 6 from the United States, reported 
the rate of transition to ESRD in IgAN, which varied by endpoint 
definition, follow-up time, and patient characteristics. Reported US 
rates were 12.5% to 23% during 3 to 3.9 years of observation, rising 
to 53% over 19 years.44–46 Four studies discussed renal survival rates, 
including a US study reporting renal survival of 60% at 10 years and 
50% at 18 years.44

Sixteen studies, including 5 from the United States, reported 
mortality rates in patients with IgAN. A 2018 study found a 10.1-year 
reduction in life expectancy relative to predicted age of death at time 
of kidney biopsy. Eighty-three percent of deaths in the study occurred 
after progression to ESRD.44 

Treatment patterns: Twenty-four studies reported IgAN 
treatment patterns, which varied by country and patient characteristics. 
The most frequently used therapies were immunosuppressives, 

Figure 1. Study Selection for the Epidemiology SLR

Abbreviations: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.
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corticosteroids, and RAS blockers, including ACEi and ARBs. Six 
US-based studies found that 49.1% to 80% of IgAN patients were 
treated with immunosuppressive therapies, 47.2% to 61.5% with 
corticosteroids, and 80% to 90.5% with RAS blockers, including 
67.7% with ACEi, and 37.9% with ARB.30,44–49

Burden of Illness
Overall, 1593 publications were identified in the BOI SLR, of which 
19 were selected for full text review and 11 for data extraction (8 QoL, 
3 economic) (Figure 3).

Health-related quality of life: Two of the extracted QoL 
studies were retrospective,13,50 1 was a single-center prospective and 
observational study,51 4 were patient surveys,52–55 and 1 was a validity 

study of a PRO assessment.56 These studies demonstrated that, 
even prior to progression to ESRD, patients with IgAN experience 
considerable symptom burden. The Short Form 36 Health Survey 
Questionnaire (SF-36) was used in two studies51,54 and other HRQoL 
instruments such as the Patient-Reported Outcomes Measurement 
Informative System (PROMIS),13 Pediatric Quality of Life Inventory 
(PedsQL),55 Hamilton Depression Rating Scale (HAMD),54 Beck 
Depression Inventory-II (BDI-II), Eysenck Personality Questionnaire 
(EPQ), Quality of Life Index (QLI), and Life Satisfaction Index 
(LSI),51 were used in one study each.

A retrospective analysis of 1336 social media postings of patients 
or caregivers from the United States and the United Kingdom (2017 
to 2018) reported on the symptomatic burden of IgAN.50 Pain and 

Figure 3. Study Selection for the BOI SLR

Abbreviations: BOI, burden of illness; SLR, systematic literature review.

Figure 2. Study Design Distribution Among Included Epidemiologic Studies

*11 studies reported both IgAN rates and other outcomes (including treatment patterns, hospitalization, and rates of recurrence, ESRD transition, and mortality).
Abbreviations: ESRD, end stage renal disease; IgAN, immunoglobulin A nephropathy.
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fatigue were the most common symptoms associated with an impact 
on physical activity. Patients and caregivers reported emotional distress 
from lack of counseling or detailed information on IgAN. Patients 
were impacted by anxiety, depression, fear of progression to ESRD, 
the requirement for dialysis or transplantation, and the risk of IgAN 
recurrence post-transplant.50

Three non-interventional studies examined HRQoL and 
depression in glomerular diseases, including IgAN. An international 
longitudinal cohort study of children and adults with primary 
glomerular disease (126/478 children and 344/1115 adults had IgAN) 
found that edema was associated with poorer HRQoL as measured 
by PROMIS.13A Brazilian study found that glomerulopathy patients 
(9/99 had IgAN) had lower mean SF-36 mental health scores than 
both healthy controls and matched hemodialysis patients (P<0.01).54 
Patients with glomerulopathy were more depressed than healthy 
controls (P=0.002) as assessed by the Hamilton Depression Rating 
Scale, and proteinuria was significantly associated with poorer HRQoL 
and depression.54 A South African study of patients aged ≤18 years 
(mean age 14.4 years) with ESRD receiving dialysis (1/27 patients 
had IgAN) reported HRQoL scores measured by PedsQL that were 
significantly lower (P<0.05) than those of healthy children.55 

Two studies examined the impact of lifestyle modification 
on HRQoL. A Japanese patient survey (n=81) identified no direct 
relationship between exercise intensity and decreasing levels of 
proteinuria, estimated glomerular filtration rate, or stress among 
outpatients with IgAN, while dietary improvements were associated 
with increased HRQoL (using an unspecified questionnaire).53 A 
prospective observational study from China demonstrated significantly 
improved depression levels and HRQoL among depressed adults 
with IgAN (n=108) who completed a personalized 6-month physical 
training program versus those receiving standard of care, using BDI-II 
and EPQ to measure depression levels and QLI, LSI, and SF-36.51

An interview-based study examined treatment outcomes in adults 
with glomerular disease and caregivers from Australia, Hong Kong, the 
United Kingdom, and the United States (18/134 had IgAN).52 Among 
patients, the highest-ranked outcomes (relative importance score from 
0 to 1) were kidney function (0.40), mortality (0.29), need for dialysis 

or transplant (0.24), and life participation (0.18). Threats to future 
self and family, constraining day-to-day existence, and impaired agency 
and control over health were common concerns shared in patient and 
caregiver interviews.52 

Economic burden: Two retrospective database studies reported 
HCRU and costs in IgAN. One study examined immunosuppressive 
medication costs in British Columbia, Canada, (756/2983 had 
IgAN) among adults with a diagnosis of GN on a native-kidney 
biopsy between January 2000 and December 2012.57 Among patients 
with IgAN, mean medication cost/patient/year did not significantly 
change from 2000 to 2013 (CAD$158 versus CAD$221 in 2016 
dollars; P=0.08). Prednisone was the most used immunosuppressive 
medication for IgAN, at 100% in 2000 and 89.3% in 2013.57 During 
this time, azathioprine usage decreased from 50.0% to 11.9%, while 
cyclophosphamide usage decreased from 25.0% to 4.8%.57 The 
approval of newer immunosuppressive medications with improved 
efficacy and less toxicity, such as mycophenolate mofetil, calcineurin 
inhibitors, and rituximab during this same timeframe may have 
contributed to reduced rates of utilization.57 Until recently, the benefits 
of immunosuppressive therapies for patients with IgAN were a source 
of debate.58 

A database study from China discussed HCRU and costs among 
11 569 hospitalized adults with IgAN between January 2010 and 
December 2015.59 Median inpatient costs were 8000 RMB (interquartile 
range [IQR]: 6000 to 12 000). Among all hospitalized patients with 
primary glomerular nephropathy, the proportion with IgAN decreased 
from 19.0% in 2010 to 10.6% in 2015. Routine admission was the 
most common type of hospital admission (86.5%; 95% CI 85.9, 87.2). 
Emergency and intensive care unit stays accounted for 8.0% (95% CI 
7.5, 8.5) and 0.4% (95% CI 0.2, 0.5) of hospitalizations, respectively. 
Median length of stay was 10.0 days (IQR: 7.0 to 14.0). 

The third study was a Japanese cost-effectiveness analysis that 
compared disease grade- and kidney function-based microsimulation 
methods to estimate cost-effectiveness in CKD, including IgAN.60 The 
study utilized previously reported health utility values and costs per 
year across CKD stages. Progression was associated with a decrease 
in health utility from 1.0 in stage 1 to 0.85 in stage 5.60,61 Dialysis 

Table 2. US Studies Reporting IgAN Rates in Renal Biopsy

Study Design and Reference Study period N Diagnosis Rate of IgAN

Retrospective database (Kaiser Permanente, Northern California)33 2018 673 14.3%

Retrospective single-center (University of North Carolina Chapel Hill Division of 
Nephropathology)43

1986 to 2015 33 391 6.6%

Retrospective database (Kaiser Permanente Southern California Health System)31 2000 to 2011 4071 6.3%

Retrospective, single-center (Saint Louis University Hospital)39 1999 to 2006 634 7.7%

Retrospective, single-center (Rural center, Missouri)40 2013 to May 2019 118 8.4%

Meta-analysis of IgAN rates among patients with biopsy 38 887 8.17%

Abbreviations: IgAN, immunoglobulin A nephropathy; US, United States.

Table 3. Distribution of IgAN Patients Across CKD Stages at Diagnosis/biopsy

CKD Stage Overall US

1 21.8%-57.0% 22.7%, 23.5%

2 20.0%-44.4% 20.0%, 23.9%

3 6.3%-40.0% 24.3%, 40.0%

4 1.3%-17.9% 17.9%

5 0.9%-11.2% 11.2%
Abbreviations: CKD, chronic kidney disease; IgAN, immunoglobulin A nephropathy; US, United States
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was associated with a health utility of 0.72. Annual costs (2013 US 
dollars) increased from US$1600 in stage 1 to US$12 700 in stage 5.62 
Dialysis incurred 50 times higher yearly costs relative to CKD stage 1 
(US$1600 versus US$84 600).

DISCUSSION

This SLR in IgAN examined epidemiology, treatment patterns, and 
HRQoL and economic burden across stages of disease progression, 
focusing on US evidence. A key challenge in establishing the 
incidence and prevalence of IgAN is the lack of a specific International 
Classification for Diseases 10th revision (ICD-10) or 9th revision (ICD-
9-CM) diagnostic code, meaning that large-scale database studies 
cannot directly identify IgAN cases. Moreover, IgAN is diagnosed via 
renal biopsy in some patients, but others do not have biopsy-confirmed 
diagnoses. Indeed, many patients with CKD and even ESRD have not 
undergone biopsy to establish a histopathologic diagnosis.63

The SLR found heterogeneous diagnosis rates across studies, from 
just over 6% of renal biopsies diagnosing IgAN to almost 30%. There 
are several factors known to impact IgAN diagnosis rates, including 
geography.2 Different countries provide varied access to primary care 
or guidelines on criteria for receiving renal biopsy.2,64 Many European 
and Asian countries have national health programs, which can increase 
referral rates to biopsy, in contrast to the cost and access barriers many 
patients must contend with in the United States. Besides geography, 
socioeconomic status, genetics, and race or ethnicity of patients could 
influence the diagnosis rates in the same country.2 For example, in the 
United Kingdom, where patients have access to the National Health 
Service,  socioeconomic deprivation was associated with higher referral 
rate to renal biopsy and higher diagnosis rate of IgAN.65 Without free 
access to renal biopsies, detecting IgAN is more challenging.2,65 In the 
United States, IgAN rates among people who underwent renal biopsy 
were lower, with rates up to 15%, while the rate of IgAN diagnosis in 
Asian American patients was more than double that of any other race. 
A meta-analysis of US data confirmed the rarity of IgAN in the general 
population, calculating an IgAN annual incidence of 1.29/100 000 
people and an incident population of 4236 adults and children. This 
finding is consistent with a previous SLR that covered published 
evidence from 1968 through 2017; the annual incidence rate of IgAN 
ranged from 0.54 to 2.1/100 000 people in three US regional studies 
(based on data from 1974 through 2003).24 

The SLR did not identify any publications reporting on IgAN 
prevalence such that it was not feasible to calculate prevalence based on 
data available. One approach considered would have been to combine 
a publication of GN prevalence in the United States66 with IgAN 
estimates among the GN population from additional publications 
to estimate the proportion of GN cases that are specifically IgAN. 
However, there is considerable variability in the use of renal biopsy in 
diagnosing GN,63 so there would be substantial uncertainty associated 
with using a single published estimate of GN prevalence as the basis 
for an estimate. 

Across studies, over half of IgAN patients progressed to ESRD, 
and in the United States, most deaths occurred after this progression. 
Of the countries studied, the United States had the highest proportion 
of IgAN detected in later CKD stages, indicating later diagnosis. 
Delayed diagnosis can lead to faster progression to ESRD, higher 
mortality rates, and higher economic burden.2,64 The proportion of 
patients diagnosed or biopsied at specific stages of CKD varied by 
country. This variation may be explained, at least in part, by differences 
in time to renal biopsy based on regional eligibility criteria for renal 
biopsy and/or access to primary care.2 Japan has broad screening 
programs during childhood, and IgAN is generally diagnosed at an 

early stage during routine checkups.3,67 A US retrospective study 
of the Nationwide Inpatient Sample from 2008 to 2012 found that 
more than half of the hospital admissions for percutaneous renal 
biopsy were covered by Medicare or Medicaid.68 In the United States, 
publicly insured patients face numerous barriers to health-care access 
that may substantially delay care, including diagnostic procedures.69 
Since there is no consensus on renal biopsy indications or policies, 
renal biopsies are usually decided based on personal opinion and/or 
single-center policies.70 Therefore, higher incidence may be associated 
with heightened physician awareness in countries where IgAN is more 
common, and lead to earlier diagnoses. In addition, our analysis is 
also influenced by the inherent limitations of the evidence collected in 
terms of population size and characteristics as well as study design (ie, 
single center vs large registries or national databases). 

RAS blockers were used by up to 90.5% of patients in US-based 
studies, consistent with Kidney Disease: Improving Global Outcomes 
(KDIGO) guideline recommendations.6,19,71 However, more than half 
of patients in US-based studies received immunosuppressive agents 
and systemic corticosteroids despite weak evidence supporting their 
use; often, these options are used in patients who, despite use of 
recommended therapies, show persistently high proteinuria levels.6,19,72 
These findings reflect the lack of effective treatment options for IgAN.  
We found heterogeneity in treatment patterns by country despite 
similarities in clinical recommendations for various geographies.3,67,73 
Though there is a paucity of evidence regarding specific factors 
impacting treatment selection and utilization, we suggest such 
variability may be due to the following factors: differences in treatment 
reimbursement or insurance across regions; variability in proportion 
of patients with high risk of progression due to timing of diagnosis, 
genetics, etc; mixed results of clinical trials by region or country; and 
the heterogeneity inherent to RWE, such as differences in included 
patients or study time period. Additional research investigating the 
influence of various factors on treatment patterns across geographies 
is warranted.

Limited evidence has been published on the HRQoL and 
economic burden of IgAN, underscoring the need for additional 
research in this rare disease. The considerable physical and mental 
health burden of IgAN increases with disease progression, particularly 
when dialysis becomes necessary. Nonetheless, patients experience 
symptoms and declines in HRQoL at all stages; HRQoL is impacted 
by pain, fatigue, anxiety, depression, and fear of disease progression. 
Moreover, proteinuria is significantly associated with depression 
and HRQoL declines. There is evidence that exercise may improve 
depression and HRQoL, and dietary changes have been associated with 
HRQoL benefits. There is a lack of data focusing on the economic 
consequences of IgAN, both globally and in the United States. Costs 
increase substantially as patients progress through CKD stages, with 
dialysis being a major driver of costs.62

Limitations
This study has several limitations. As a rare disease, there is limited 
literature on IgAN epidemiology and BOI, with variations in the real-
world study populations, methods, and patient characteristics. Variable 
rates of renal biopsy likely contribute to differences in diagnostic 
pathways, complicating the interpretation of literature from different 
countries. The meta-analysis conducted in this study relied on single-
center studies and state registries, which may be less directly comparable 
than larger nationwide studies. In addition, prevalence of IgAN within 
the United States could not be reliably estimated.

In the BOI SLR, HRQoL data were often not presented for IgAN 
alone, but across glomerular disease populations and across all regions. 
The scant published HRQoL and economic evidence on IgAN in the 
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United States and worldwide highlights the need for more research 
in this area. Nonetheless, the evidence compiled in this study shows 
that as IgAN progresses, burden increases substantially. The tendency 
of IgAN to be diagnosed at later CKD stages in the United States 
suggests that kidney damage may be significant before treatment can 
begin, implying the need for increased awareness and urine screening 
for proteinuria. Current therapies do not address the underlying 
pathophysiology of IgAN, and progressive disease requires extremely 
costly and burdensome treatments such as dialysis or transplantation. 
Agents that target the underlying disease have the potential to reduce 
the rate of progression to ESRD and could potentially decrease the 
burden of IgAN. 

CONCLUSION

This SLR found that IgAN, while rare, is associated with poor QoL 
and high economic burden. While the evidence base, particularly 
relating to US epidemiology and burden, is limited, the published 
literature demonstrates that, as patients progress through CKD stages, 
costs increase and HRQoL declines. Over half of patients with IgAN 
eventually progress to ESRD, negatively impacting QoL and increasing 
mortality. 

The results of this analysis demonstrated an annual IgAN 
incidence in the US of 1.29/100 000 people. With no approved 
treatments targeting the underlying mechanisms of disease, patients face 
compounding symptoms, poor mental health, and a 10-year reduction 
in life expectancy, with death typically occurring after progression to 
ESRD. Patients consistently rank kidney function and life expectancy 
as the most important treatment outcomes, highlighting the need for a 
therapy to slow kidney function decline, preserve QoL, and reduce the 
risk of IgAN-related mortality. There are opportunities for additional 
research to expand the body of literature on IgAN, particularly in 
epidemiology, HRQoL and economic burden, and US-specific data.

REFERENCES

1.	 Fabiano RCG, Pinheiro SVB, Simões e Silva AC. Immunoglobulin 
A nephropathy: a pathophysiology view. Inflamm Res. 
2016;65(10):757-770. doi:10.1007/s00011-016-0962-x

2.	 Lai KN, Tang SCW, Schena FP, et al. IgA nephropathy. Nat Rev 
Dis Primer. 2016;2(1):16001. doi:10.1038/nrdp.2016.1

3.	 Rodrigues JC, Haas M, Reich HN. IgA nephropathy. Clin J Am 
Soc Nephrol. 2017;12(4):677-686. doi:10.2215/CJN.07420716

4.	 Berthoux FC, Mohey H, Afiani A. Natural history of primary IgA 
nephropathy. Semin Nephrol. 2008;28(1):4-9. 
doi:10.1016/j.semnephrol.2007.10.001

5.	 McGrogan A, Franssen CFM, de Vries CS. The incidence of 
primary glomerulonephritis worldwide: a systematic review of 
the literature. Nephrol Dial Transplant. 2011;26(2):414-430. 
doi:10.1093/ndt/gfq665

6.	 Kidney Disease: Improving Global Outcomes (KDIGO) 
Glomerulonephritis Work Group. KDIGO Clinical Practice 
Guideline for Glomerulonephritis. Kidney Int Suppl. 
2012;2(2):139. doi:10.1038/kisup.2012.9

7.	 Yeo SC, Goh SM, Barratt J. Is Immunoglobulin A nephropathy 
different in different ethnic populations? Nephrology (Carlton). 
2019;24(9):885-895. doi:10.1111/nep.13592

8.	 Kiryluk K, Novak J. The genetics and immunobiology of IgA 
nephropathy. J Clin Invest. 2014;124(6):2325-2332. 
doi:10.1172/JCI74475

9.	 Thompson A, Carroll K, A. Inker L, et al. Proteinuria reduction 
as a surrogate end point in trials of IgA nephropathy. Clin J Am 
Soc Nephrol. 2019;14(3):469-481. doi:10.2215/CJN.08600718

10.	 Knoop T, Vikse BE, Mwakimonga A, Leh S, Bjørneklett R. 
Long-term outcome in 145 patients with assumed benign 
Immunoglobulin A nephropathy. Nephrol Dial Transplant. 
2017;32(11):1841-1850. doi:10.1093/ndt/gfx242

11.	 Manno C, Strippoli GFM, D’Altri C, Torres D, Rossini M, 
Schena FP. A novel simpler histological classification for renal 
survival in IgA nephropathy: a retrospective study. Am J Kidney 
Dis. 2007;49(6):763-775. doi:10.1053/j.ajkd.2007.03.013

12.	 Moriyama T, Tanaka K, Iwasaki C, et al. Prognosis in IgA 
nephropathy: 30-Year Analysis of 1,012 patients at a single center 
in Japan. PLoS ONE. 2014;9(3):e91756. 
doi:10.1371/journal.pone.0091756

13.	 Canetta PA, Troost JP, Mahoney S, et al. Health-related quality 
of life in glomerular disease. Kidney Int. 2019;95(5):1209-1224. 
doi:10.1016/j.kint.2018.12.018

14.	 Dąbrowska-Bender M, Dykowska G, Żuk W, Milewska M, 
Staniszewska A. The impact on quality of life of dialysis patients 
with renal insufficiency. Patient Prefer Adherence. 2018;12:577-
583. doi:10.2147/PPA.S156356

15.	 Knoop T, Vikse BE, Svarstad E, Leh S, Reisæter AV, Bjørneklett 
R. Mortality in patients with IgA nephropathy. Am J Kidney Dis. 
2013;62(5):883-890. doi:10.1053/j.ajkd.2013.04.019

16.	 Ponticelli C, Moroni G, Glassock RJ. Recurrence of secondary 
glomerular disease after renal transplantation. Clin J Am Soc 
Nephrol. 2011;6(5):1214-1221. doi:10.2215/CJN.09381010

17.	 Lim WH, Shingde M, Wong G. Recurrent and de novo 
Glomerulonephritis after kidney transplantation. Front Immunol. 
2019;10:1944. doi:10.3389/fimmu.2019.01944

18.	 Lorenz EC, Egginton JS, Stegall MD, et al. Patient experience 
after kidney transplant: a conceptual framework of treatment 
burden. J Patient Rep Outcomes. 2019;3(1):8. 
doi:10.1186/s41687-019-0095-4

19.	 Lafayette RA, Kelepouris E. Immunoglobulin A nephropathy: 
advances in understanding of pathogenesis and treatment. Am J 
Nephrol. 2018;47(Suppl. 1):43-52. doi:10.1159/000481636

20.	 Salvadori M, Rosso G. Update on Immunoglobulin A 
nephropathy. Part II: clinical, diagnostic and therapeutical aspects. 
World J Nephrol. 2016;5(1):6-19. doi:10.5527/wjn.v5.i1.6

21.	 Yeo SC, Liew A, Barratt J. Emerging therapies in Immunoglobulin 
A nephropathy: Emerging therapies in IgA nephropathy. 
Nephrology. 2015;20(11):788-800. doi:10.1111/nep.12527

22.	 Calliditas Therapeutics AB. Efficacy and Safety of Nefecon in 
Patients With Primary IgA (Immunoglobulin A) nephropathy 
(Nefigard). Published October 20, 2020. https://clinicaltrials.
gov/ct2/show/NCT03643965. Accessed January 25, 2021.

23.	 Fellström BC, Barratt J, Cook H, et al. Targeted-release budesonide 
versus placebo in patients with IgA nephropathy (NEFIGAN): a 
double-blind, randomised, placebo-controlled phase 2b trial. The 
Lancet. 2017;389(10084):2117-2127. 
doi:10.1016/S0140-6736(17)30550-0

24.	 Schena FP, Nistor I. Epidemiology of IgA nephropathy: a global 
perspective. Semin Nephrol. 2018;38(5):435-442. 
doi:10.1016/j.semnephrol.2018.05.013

25.	 Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. 
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. BMJ. 2009;339:b2535. 
doi:10.1136/bmj.b2535

https://doi.org/10.1007/s00011-016-0962-x
https://doi.org/10.1038/nrdp.2016.1
https://doi.org/10.2215/CJN.07420716
https://doi.org/10.1016/j.semnephrol.2007.10.001
https://doi.org/10.1093/ndt/gfq665
https://doi.org/10.1038/kisup.2012.9
https://doi.org/10.1111/nep.13592
https://doi.org/10.1172/JCI74475
https://doi.org/10.2215/CJN.08600718
https://doi.org/10.1093/ndt/gfx242
https://doi.org/10.1053/j.ajkd.2007.03.013
https://doi.org/10.1371/journal.pone.0091756
https://doi.org/10.1016/j.kint.2018.12.018
https://doi.org/10.2147/PPA.S156356
https://doi.org/10.1053/j.ajkd.2013.04.019
https://doi.org/10.2215/CJN.09381010
https://doi.org/10.3389/fimmu.2019.01944
https://doi.org/10.1186/s41687-019-0095-4
https://doi.org/10.1159/000481636
https://doi.org/10.5527/wjn.v5.i1.6
https://doi.org/10.1111/nep.12527
https://clinicaltrials.gov/ct2/show/NCT03643965
https://clinicaltrials.gov/ct2/show/NCT03643965
https://doi.org/10.1016/S0140-6736(17)30550-0
https://doi.org/10.1016/j.semnephrol.2018.05.013 
https://doi.org/10.1136/bmj.b2535


44 Kwon CS, et al.

JOURNAL OF HEALTH ECONOMICS AND OUTCOMES RESEARCH

26.	 National Intitute for Health and Care Excellence. Methods 
for the Development of NICE Public Health Guidance (Third 
Edition).  https://www.ncbi.nlm.nih.gov/books/NBK395862/
pdf/Bookshelf_NBK395862.pdf. Published September 26, 2012. 
Accessed December 23, 2019.

27.	 Centre for Reviews and Dissemination. Systematic Reviews: 
CRD’s Guidance for Undertaking Reviews in Health Care. https://
www.york.ac.uk/media/crd/Systematic_Reviews.pdf. Published 
January 2009. Accessed December 23, 2019.

28.	 Higgins JPT, Thomas J, Chandler J, et al. Cochrane Handbook 
for Systematic Reviews of Interventions | Cochrane Training. https://
training.cochrane.org/handbook/current. Published 2021. 
Accessed December 23, 2019.

29.	 Braun N, Schweisfurth A, Lohöfener C, et al. Epidemiology 
of glomerulonephritis in Northern Germany. Int Urol Nephrol. 
2011;43(4):1117-1126. doi:10.1007/s11255-011-9955-4

30.	 Sim JJ, Bhandari SK, Batech M, et al. End-stage renal disease and 
mortality outcomes across different Glomerulonephropathies in 
a large diverse US population. Mayo Clin Proc. 2018;93(2):167-
178. doi:10.1016/j.mayocp.2017.10.021

31.	 Sim JJ, Batech M, Hever A, et al. Distribution of biopsy-proven 
presumed primary Glomerulonephropathies in 2000-2011 among 
a racially and rthnically diverse US population. Am J Kidney Dis. 
2016;68(4):533-544. doi:10.1053/j.ajkd.2016.03.416

32.	 Canney M, Induruwage D, McCandless LC, Reich HN, 
Barbour SJ. Disease-specific incident glomerulonephritis 
displays geographic clustering in under-serviced rural areas of 
British Columbia, Canada. Kidney Int. 2019;96(2):421-428. 
doi:10.1016/j.kint.2019.02.032

33.	 Charu V, Aghighi M, Lapasia JB, et al. Incidence of Biopsy-Proven 
Kidney Disease Among Kaiser Permanente Northern California 
Patients in 2018. In: American Society for Nephrology.  Published 
November 7, 2019. https://www.asn-online.org/education/
kidneyweek/2019/program-abstract.aspx?controlId=3233986. 
Accessed July 2020.

34.	 Müller-Deile J, Dannenberg J, Schroder P, et al. Podocytes regulate 
the glomerular basement membrane protein nephronectin 
by means of  miR-378a-3p in glomerular diseases. Kidney Int. 
2017;92(4):836-849. doi:10.1016/j.kint.2017.03.005

35.	 Zaza G, Bernich P, Lupo A. Renal biopsy in chronic kidney 
disease: lessons from a large Italian registry. Am J Nephrol. 
2013;37(3):255-263. doi:10.1159/000348566

36.	 Zink CM, Ernst S, Riehl J, et al. Trends of renal diseases in 
Germany: review of a regional renal biopsy database from 1990 to 
2013. Clin Kidney J. 2019;12(6):795-800. 
doi:10.1093/ckj/sfz023

37.	 Maixnerova D, Jancova E, Skibova J, et al. Nationwide biopsy 
survey of renal diseases in the Czech Republic during the years 
1994–2011. J Nephrol. 2015;28(1):39-49. 
doi:10.1007/s40620-014-0090-z

38.	 O’Shaughnessy MM, Hogan SL, Poulton CJ, et al. Temporal and 
demographic trends in glomerular disease epidemiology in the 
Southeastern United States, 1986–2015. Clin J Am Soc Nephrol. 
2017;12(4):614-623. doi:10.2215/CJN.10871016

39.	 Qazi RA, Bastani B. Co-existence of thin basement membrane 
nephropathy with other glomerular pathologies; a single center 
experience. J Nephropathol. 2015;4(2):43-47. 
doi:10.12860/jnp.2015.09

40.	 Thimmisetty RK, Chintam K, Braxton FW. Cohort Study 
of Percutaneous Native Kidney Biopsies from Rural Center 
Predominantly Caucasian Groups. In: American Society for 
Nephrology. Published: November 2019. https://www.asn-

online.org/education/kidneyweek/2019/program-abstract.
aspx?controlId=3237013. Accessed July 2020.

41.	 Murugapandian S, Mansour I, Hudeeb M, et al. Epidemiology 
of glomerular disease in Southern Arizona: review of 10-Year 
renal biopsy data. Medicine (Baltimore). 2016;95(18):e3633. 
doi:10.1097/MD.0000000000003633

42.	 United States Census Bureau. U.S. Census Bureau QuickFacts: 
United States. Published July 1, 2019. https://www.census.gov/
quickfacts/fact/table/US/PST045219. Accessed July 13, 2021.

43.	 O’Shaughnessy MM, Hogan SL, Poulton CJ, et al. Temporal and 
demographic trends in glomerular disease epidemiology in the 
southeastern United States, 1986-2015. Clin J Am Soc Nephrol. 
2017;12(4):614-623. doi:10.2215/CJN.10871016

44.	 Hastings MC, Bursac Z, Julian BA, et al. Life expectancy 
for patients from the Southeastern United States with IgA 
nephropathy. Kidney Int Rep. 2017;3(1):99-104. 
doi:10.1016/j.ekir.2017.08.008

45.	 Saha MK, Poulton CJ, Hu Y, Falk RJ, Hogan SL, Mottl AK. 
Diagnosis, Treatment, and Outcome of IgA nephropathy with 
vs. Without Comorbid Diabetes Mellitus. In: American Society 
for Nephrology. Published November 7, 2019. https://www.
asn-online.org/education/kidneyweek/2019/program-abstract.
aspx?controlId=3237346. Accessed July 2020.

46.	 Bobart SA, Alexander MP, Shawwa K, et al. The association of 
microhematuria with mesangial hypercellularity, endocapillary 
hypercellularity, crescent score and renal outcomes in 
Immunoglobulin A nephropathy. Nephrol Dial Transplant. 
2021;36(5):840-847. doi:10.1093/ndt/gfz267

47.	 Arroyo AH, Bomback AS, Butler B, et al. Predictors of outcome 
for severe IgA nephropathy in a multi-ethnic US cohort. Clin 
Nephrol. 2015;84(3):145-155. doi:10.5414/CN108556

48.	 Huerta A, Bomback AS, Canetta PA, Radhakrishnan J. FP361: 
IgA nephropathy-clinical and histological prognostic factors. 
Nephrol Dial Transplant. 2012;27(suppl_2):ii182-ii196. https://
academic.oup.com/ndt/article/27/suppl_2/ii182/1934971. 
doi:10.1093/ndt/gfs223

49.	 Selewski DT, Ambruzs JM, Appel GB, et al. Clinical 
characteristics and treatment patterns of children and adults with 
IgA nephropathy or IgA Vasculitis: findings from the CureGN 
Study. Kidney Int Rep. 2018;3(6):1373-1384. 
doi:10.1016/j.ekir.2018.07.021

50.	 Tyagi N, Aasaithambi S, Chauhan J, George A, Zaour N. Patient 
Insights for Immunoglobulin A nephropathy (IgAN) Using Social 
Media Listening. Poster presented at: ISPOR-EU, Copenhagen, 
Denmark, November 2019.

51.	 Zhao Y, Chen Y, Wu Y, Bao B, Fan H. Effect of physical 
activity on depression symptoms in patients with IgA 
nephropathy. J Int Med Res. 2020;48(1): 300060519898008. 
doi:10.1177/0300060519898008

52.	 Carter SA, Gutman T, Logeman C, et al. Identifying outcomes 
important to patients with glomerular disease and their caregivers. 
Clin J Am Soc Nephrol. 2020;15(5):673-684. 
doi:10.2215/CJN.13101019

53.	 Inoue T, Sugiyama H, Yizhen S, Kitagawa M, Wada J. MP407 
High-intensity exercise did not adversely affect stable patients 
with IgA nephropathy after the initial treatment. Nephrol Dial 
Transplant. 2016;31(suppl_1):i475. doi:10.1093/ndt/gfw191.11

54.	 Libório AB, Santos JPL, Minete NFA, et al. Proteinuria is 
associated with quality of life and depression in adults with 
primary glomerulopathy and preserved renal function. PLoS One. 
2012;7(5):e37763. doi:10.1371/journal.pone.0037763

https://www.ncbi.nlm.nih.gov/books/NBK395862/pdf/Bookshelf_NBK395862.pdf
https://www.ncbi.nlm.nih.gov/books/NBK395862/pdf/Bookshelf_NBK395862.pdf
https://www.york.ac.uk/media/crd/Systematic_Reviews.pdf
https://www.york.ac.uk/media/crd/Systematic_Reviews.pdf
https://training.cochrane.org/handbook/current
https://training.cochrane.org/handbook/current
https://doi.org/10.1007/s11255-011-9955-4
https://www.mayoclinicproceedings.org/article/S0025-6196(17)30837-6/ppt
https://doi.org/10.1053/j.ajkd.2016.03.416
https://doi.org/10.1016/j.kint.2019.02.032
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3233986
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3233986
https://doi.org/10.1016/j.kint.2017.03.005
https://doi.org/10.1159/000348566
https://doi.org/10.1093/ckj/sfz023
https://doi.org/10.1007/s40620-014-0090-z 
https://doi.org/10.2215/CJN.10871016 
https://doi.org/10.12860/jnp.2015.09
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3237013
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3237013
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3237013
https://doi.org/10.1097/MD.0000000000003633
https://www.census.gov/quickfacts/fact/table/US/PST045219
https://www.census.gov/quickfacts/fact/table/US/PST045219
https://doi.org/10.2215/CJN.10871016
https://doi.org/10.1016/j.ekir.2017.08.008
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3237346
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3237346
https://www.asn-online.org/education/kidneyweek/2019/program-abstract.aspx?controlId=3237346
https://doi.org/10.1093/ndt/gfz267
https://doi.org/10.5414/CN108556
https://academic.oup.com/ndt/article/27/suppl_2/ii182/1934971
https://academic.oup.com/ndt/article/27/suppl_2/ii182/1934971
https://doi.org/10.1093/ndt/gfs223
https://doi.org/10.1016/j.ekir.2018.07.021
https://doi.org/10.1177/0300060519898008
https://doi.org/10.2215/CJN.13101019
https://doi.org/10.1093/ndt/gfw191.11
https://doi.org/10.1371/journal.pone.0037763


45Kwon CS, et al.

JOURNAL OF HEALTH ECONOMICS AND OUTCOMES RESEARCH

55.	 Obiagwu PN, Sangweni B, Moonsamy G, Khumalo T, Levy C. 
Health-related quality of life in children and adolescents with end 
stage renal disease receiving dialysis in Johannesburg. South Afr J 
Child Health. 2018;12(2):58-62. 
doi:10.7196/SAJCH.2018.v12i2.1457

56.	 Tsutsui H, Ojima T, Tsuruta Y, Kato S, Yasuda Y, Oshida Y. Validity 
of a checklist for hemodialysis patients based on the International 
Classification of Functioning, Disability and Health. Ther Apher 
Dial. 2014;18(5):473-480. doi:10.1111/1744-9987.12163

57.	 Barbour S, Lo C, Espino-Hernandez G, et al. The population-
level costs of immunosuppression medications for the treatment 
of glomerulonephritis are increasing over time due to changing 
patterns of practice. Nephrol Dial Transplant. 2018;33(4):626-
634. doi:10.1093/ndt/gfx185

58.	 Hassler JR. IgA nephropathy: a brief review. Semin Diagn Pathol. 
2020;37(3):143-147. doi:10.1053/j.semdp.2020.03.001

59.	 Li J, Cui Z, Long J, et al. Primary glomerular nephropathy among 
hospitalized patients in a national database in China. Nephrol Dial 
Transplant. 2018;33(12):2173-2181. doi:10.1093/ndt/gfy022

60.	 Hiragi S, Tamura H, Goto R, Kuroda T. The effect of model 
selection on cost-effectiveness research: a comparison of kidney 
function-based microsimulation and disease grade-based 
microsimulation in chronic kidney disease modeling. BMC Med 
Inform Decis Mak. 2018;18(1):94. 
doi:10.1186/s12911-018-0678-7

61.	 Gorodetskaya I, Zenios S, Mcculloch CE, et al. Health-related 
quality of life and estimates of utility in chronic kidney disease. 
Kidney Int. 2005;68(6):2801-2808. 
doi:10.1111/j.1523-1755.2005.00752.x

62.	 Honeycutt AA, Segel JE, Zhuo X, Hoerger TJ, Imai K, Williams 
D. Medical costs of CKD in the Medicare population. J Am Soc 
Nephrol. 2013;24(9):1478-1483. doi:10.1681/ASN.2012040392

63.	 Dhaun N, Bellamy CO, Cattran DC, Kluth DC. Utility of renal 
biopsy in the clinical management of renal disease. Kidney Int. 
2014;85(5):1039-1048. doi:10.1038/ki.2013.512

64.	 Penfold RS, Prendecki M, McAdoo S, Tam FW. Primary IgA 
nephropathy: current challenges and future prospects. Int J 
Nephrol Renov Dis. 2018;11:137-148. 

doi:10.2147/IJNRD.S129227
65.	 McQuarrie EP, Mackinnon B, McNeice V, Fox JG, Geddes CC. 

The incidence of biopsy-proven IgA nephropathy is associated with 
multiple socioeconomic deprivation. Kidney Int. 2014;85(1):198-
203. doi:10.1038/ki.2013.329

66.	 Wetmore JB, Guo H, Liu J, Collins AJ, Gilbertson DT. The 
incidence, prevalence, and outcomes of glomerulonephritis derived 
from a large retrospective analysis. Kidney Int. 2016;90(4):853-
860. doi:10.1016/j.kint.2016.04.026

67.	 Yuzawa Y, Yamamoto R, Takahashi K, et al. Evidence-based 
clinical practice guidelines for IgA nephropathy 2014. Clin Exp 
Nephrol. 2016;20(4):511-535. doi:10.1007/s10157-015-1223-y

68.	 Al Turk AA, Estiverne C, Agrawal PR, Michaud JM. Trends and 
outcomes of the use of percutaneous native kidney biopsy in the 
United States: 5-year data analysis of the Nationwide Inpatient 
Sample. Clin Kidney J. 2018;11(3):330-336. 
doi:10.1093/ckj/sfx102

69.	 Allen EM, Call KT, Beebe TJ, McAlpine DD, Johnson PJ. 
Barriers to care and healthcare utilization among the publicly 
insured. Med Care. 2017;55(3):207-214. 
doi:10.1097/MLR.0000000000000644

70.	 Fiorentino M, Bolignano D, Tesar V, et al. Renal biopsy in 2015 
- from epidemiology to evidence-based indications. Am J Nephrol. 
2016;43(1):1-19. doi:10.1159/000444026

71.	 Ji Y, Yang K, Xiao B, et al. Efficacy and safety of angiotensin‐
converting enzyme inhibitors/angiotensin receptor blocker 
therapy for IgA nephropathy: a meta‐analysis of randomized 
controlled trials. J Cell Biochem. 2019;120(3):3689-3695. 
doi:10.1002/jcb.27648

72.	 Rauen T, Eitner F, Fitzner C, et al. Intensive supportive care 
plus immunosuppression in IgA nephropathy. N Engl J Med. 
2015;373(23):2225-2236. doi:10.1056/NEJMoa1415463

73.	 Glassock RJ. Moderator’s view: treatment of IgA nephropathy—
getting comfortable with uncertainty. Nephrol Dial Transplant. 
2016;31(11):1776-1780. doi:10.1093/ndt/gfw284

https://doi.org/10.7196/SAJCH.2018.v12i2.1457
https://doi.org/10.1111/1744-9987.12163
https://doi.org/10.1093/ndt/gfx185
https://doi.org/10.1053/j.semdp.2020.03.001
https://doi.org/10.1093/ndt/gfy022
https://doi.org/10.1186/s12911-018-0678-7
https://doi.org/10.1111/j.1523-1755.2005.00752.x
https://doi.org/10.1681/ASN.2012040392
https://doi.org/10.1038/ki.2013.512
https://doi.org/10.2147/IJNRD.S129227
https://doi.org/10.1038/ki.2013.329
https://doi.org/10.1016/j.kint.2016.04.026
https://doi.org/10.1007/s10157-015-1223-y
https://doi.org/10.1093/ckj/sfx102 
https://doi.org/10.1097/MLR.0000000000000644
https://doi.org/10.1159/000444026
https://doi.org/10.1002/jcb.27648
https://doi.org/10.1056/NEJMoa1415463
https://doi.org/10.1093/ndt/gfw284

