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Abstract
Background  Immunoglobulin A nephropathy (IgAN) is a progressive inflammatory kidney disease requiring long-term 
treatment to reduce the risk of progression to kidney failure. Here, we present two systematic literature reviews (SLRs) to 
identify and summarize literature reporting the humanistic and economic burden of IgAN.
Methods  Electronic literature databases (Ovid Embase, PubMed, and Cochrane) were searched for relevant literature on 29 
November 2021, supplemented with gray literature searches. Studies reporting any health-related quality of life (HRQoL) or 
health state utility outcomes in IgAN patients were included in the humanistic impact SLR, and studies reporting the costs 
and healthcare resource utilization associated with or economic models of IgAN disease management were included in the 
economic burden SLR. Narrative synthesis was used to discuss the heterogeneous studies included in the SLRs. Preferred 
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) and Cochrane guidelines were followed, and all 
included studies were assessed for risk of bias using the Center for Evidence-Based Management tool for Critical Appraisal 
of a Survey or the Drummond Checklist.
Results  A total of 876 and 1122 references were identified from electronic and gray literature searches for humanistic and 
economic burden, respectively. Three studies reporting humanistic impact and five studies reporting economic burden met 
criteria for inclusion in these SLRs. The included humanistic studies reported patient preferences in the USA and China, 
HRQoL for patients with IgAN in Poland, and impact of exercise on HRQoL for patients with IgAN in China. The five eco-
nomic studies reported costs of IgAN treatment in Canada, Italy, and China, along with two economic models from Japan.
Discussion  Current literature suggests IgAN is associated with substantial humanistic and economic burdens. However, 
these SLRs demonstrate the paucity of research conducted to specifically describe the humanistic or economic burden of 
IgAN and highlight the need for further research.
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Key Points for Decision Makers 

Our systematic literature reviews highlight the paucity 
of peer-reviewed literature describing the impact of 
IgA nephropathy on health-related quality of life or the 
economic burden

From the literature that is available, IgA nephropathy 
is associated with substantial humanistic and economic 
burdens

There is a clear unmet need for further research into the 
humanistic and economic burdens associated with IgA 
nephropathy and for novel treatments that mitigate these 
burdens

1  Introduction

Immunoglobulin A nephropathy (IgAN) is an immune 
complex-mediated inflammatory disease characterized by 
the mesangial deposition of galactose-deficient IgA, often 
with IgG [1, 2]. Structural damage resulting from immune 
complex deposition compromises the glomerular filtration 
barrier and leads to proteinuria, tubular atrophy and intersti-
tial fibrosis, hematuria, progressive loss of glomerular filtra-
tion rate (GFR), and ultimately, kidney failure (KF) [2, 3]. 
Physical limitations and fatigue associated with KF have a 
profound impact on patients [4, 5].

The goal of the current therapy in IgAN, in accordance 
with the Kidney Disease Improving Global Outcomes 
(KDIGO) guidelines, is to preserve kidney function through 
management of blood pressure and proteinuria, which is 
pivotal in slowing progression to KF [6]. Current guide-
lines for IgAN recommend initial therapy with either an 
angiotensin-converting enzyme inhibitor (ACEi) or angio-
tensin receptor blocker (ARB) and corticosteroid therapy for 
some patients who remain at high risk of progressive kidney 
disease despite maximal supportive care [6]. The currently 
recommended treatments are nontargeted, off-label treat-
ments aimed at controlling symptoms and slowing progres-
sion to KF [7]. Following progression to KF, chronic kidney 
replacement therapy (KRT; dialysis or kidney transplant) are 
the remaining treatment options, both of which have sub-
stantial costs [8] and impacts on quality of life (QoL) [9, 
10]. In the USA, diagnosis of IgAN typically occurs in the 
mid-thirties [11], meaning that patients may require KRT 
at a relatively young age if disease progression cannot be 
slowed or prevented with current treatments.

There is a need for development of IgAN-specific treat-
ments that can effectively control proteinuria and slow, or 
prevent, progression to KF. While burden of illness of IgAN 
was discussed recently in an SLR [12],the authors included 
studies with mixed glomerular disease population, which 
does not give a specific understanding of the burden of 
IgAN. Here, we conducted two systematic literature reviews 
(SLRs) to identify and summarize current literature that spe-
cifically describes IgAN-associated (1) health-related quality 
of life (HRQoL) or (2) costs/healthcare resource use (HRU). 
Through these reviews we sought to provide greater under-
standing of the IgAN disease burden, and to highlight areas 
where further research may be required during the develop-
ment of novel therapies.

2 � Materials and Methods

2.1 � Data Review Methods and Data Sources

Two SLRs were conducted to identify literature reporting (1) 
the humanistic impact and (2) the economic burden associ-
ated with IgAN. SLR protocols were developed and SLRs 
were performed in accordance with the PRISMA guidelines 
[13] and followed guidance from the Cochrane Handbook 
for Systematic Review of Interventions and Centre for 
Reviews and Dissemination’s Guidance for Undertaking 
Reviews in Health Care [14, 15]. The protocol for this SLR 
was not registered.

Key literature databases [Ovid Embase, PubMed, 
Cochrane Central register of controlled trials (CENTRAL), 
and the Cochrane database of systematic reviews] were 
searched on 29 November 2021. Bibliographies of relevant 
SLRs, meta-analyses and included studies were screened. 
Supplementary searches of the National Health Service 
Economic Evaluation Database (NHS EED), Cost-Effec-
tiveness Analysis (CEA) register, School of Health and 
Related Research (ScHARR) Health Utilities Database, and 
Database of Abstracts of Reviews of Effects (DARE) and 
conferences [International Society for Pharmacoeconom-
ics and Outcomes Research (ISPOR), American Society of 
Nephrology (ASN), European Renal Association–European 
Dialysis and Transplant Association (ERA–EDTA), Inter-
national Society of Nephrology (ISN), UK Kidney Week, 
and National Kidney Foundation meetings 2019–2021] were 
used to supplement the electronic database searches. All 
screening and data extraction was undertaken by two inde-
pendent reviewers, with final decisions on study inclusion 
being confirmed by a third reviewer if required.
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2.2 � Search Strategy, Study Selection, and Data 
Extraction

Full electronic search strings for Ovid Embase, PubMed, and 
Cochrane (CENTRAL and Database of Systematic Reviews) 
are presented in Supplementary Tables 1–3. Briefly, elec-
tronic searches used search strings combining disease 
specific terms (“Immunoglobulin A Nephropathy,” “IgA 
Nephropathy,” “IgAN,”, etc.) with key outcome descriptions 
of humanistic (“Quality of life,” “HRQoL,” “short form 36,” 
“QALY,” etc.) or economic (“HRU,” “Costs,” “economic 
burden,” etc.) studies.

The scope of the reviews was defined using the patient, 
intervention, comparator, outcome, and study design 
(PICOS) framework (Table 1). Briefly, the populations 
of interest for both the humanistic and economic SLRs 
included patients of any age with IgAN. Studies with mixed 
populations were included only if relevant outcomes were 
reported specifically for patients with IgAN. Outcomes 
included HRQoL or health state utility measures (humanistic 
outcomes) or direct/indirect costs, cost–utility, cost–benefit, 
cost effectiveness, cost minimalization, budget impact anal-
yses, or healthcare resource utilization (HRU) (economic 
outcomes). Studies published from 1980 onward were con-
sidered for inclusion in the humanistic SLR, while the eco-
nomic SLR considered studies published from 2011 onward 
to focus on only more recent costs.

2.3 � Assessment of Quality and Risk of Bias

Risk of bias was assessed at the study level. Quality assess-
ment of studies assessing the humanistic impact of IgAN 
were conducted using relevant questions from the Center 
for Evidence-Based Management tool for Critical Appraisal 
for a Survey (https://​www.​cebma.​org/​wp-​conte​nt/​uploa​ds/​
Criti​cal-​Appra​isal-​Quest​ions-​for-a-​Survey.​pdf). The Drum-
mond checklist was used for the quality assessments of eco-
nomic evaluations [16]. Cost and HRU studies were quality 
assessed using the elements of the Drummond checklist that 
relate to the collection of those data.

2.4 � Analysis

As the study designs and outcomes reported in the included 
studies were anticipated to be heterogeneous, a narra-
tive synthesis was conducted to explore the findings. This 
approach has been recommended for the synthesis of find-
ings from multiple, heterogeneous studies, when statistical 
meta-analysis or other forms of synthesis are not feasible. 
Narrative synthesis uses a textual approach, i.e., relies 
primarily on the use of words and text to summarize and 
explain the findings from different studies [17].

3 � Results

3.1 � Humanistic Impact of IgAN

3.1.1 � Search Results

Electronic searches for studies reporting humanistic out-
comes returned 876 references, three of which [18–20] met 
the PICOS criteria for inclusion into this systematic litera-
ture review. No additional references meeting the PICOS 
criteria were identified through hand searching (Fig 1). Stud-
ies excluded at full text review are listed in Supplementary 
Table 4.

3.1.2 � Summary of Included Studies

Each of the three studies included in this SLR focused on 
different populations, used different study designs, and 
assessed different aspects of the humanistic impact of IgAN 
(Table 2). Marsh et al. [18] reported patient preference based 
on an interview swing weighting approach. The population 
included adults (aged ≥ 18 years) from the USA or China 
who self-reported as having biopsy-verified primary IgAN. 
Participants had been receiving ACEi/ARB treatment for 
at least 6 months (Table 2). Mizerska-Wasiak et al. [19] 
assessed patients aged ≥ 8 years old from the Polish IgAN 
Registry (2000–2015) whose disease developed during 
childhood. HRQoL was assessed using the Kidscreen-52 
questionnaire, anger expression scale and personal compe-
tence (KompOs) scale (Table 2). Zhao et al. [20] assessed 
adult patients (≥ 18 years) diagnosed with primary IgAN on 
renal biopsy using the Beck Depression Inventory-II (BDI-
II), Eysneck Personality Questionnaire (EPQ), Quality of 
Life Index (QLI), Life Science Index (LSI), and Short Form-
36 (SF-36) (Table 2).

3.1.3 � Patient Preference Elicitation, the Ability to Perform 
Usual Activities and the Level of Emotional Impact

An interview-based swing weighting approach was used to 
elicit preferences from 40 adult patients in the USA (N = 25) 
and China (N = 15) [18]. Patient preference described in 
Marsh et al. [18] was determined to be relevant to humanis-
tic impact of IgAN as treatment decision-making was found 
to impact quality of life or perception of quality of life result-
ing from treatment decisions. Participants placed the greatest 
value on avoiding dialysis and assigned greater preference 
weight to reducing the likelihood of dialysis than improve-
ments in all other attributes (p < 0.05). Similar weight was 
given to short-term quality-of-life improvements and avoid-
ing infections. Treatment burden, defined as the number of 
vaccinations required before commencing treatment and at 

https://www.cebma.org/wp-content/uploads/Critical-Appraisal-Questions-for-a-Survey.pdf
https://www.cebma.org/wp-content/uploads/Critical-Appraisal-Questions-for-a-Survey.pdf
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5 year intervals after treatment, received the least weight 
[18]. Participants from China placed more importance on the 
risk of other adverse effects than participants from the USA 

(p < 0.05), and while the study did not describe a reason 
for this difference, the authors described the result as being 
consistent with previous studies in kidney diseases [18].

Table 1   PICOS elements and databases used for reference searches

CEA cost-effectiveness analysis, eGFR estimated glomerular filtration rate, HRQoL health-related quality of life, IgAN Immunoglobulin A 
nephropathy

Element Humanistic studies Economic studies

Patients Individuals of any age with immunoglobulin A nephropa-
thy (IgAN)

Studies reporting a mixed population were excluded 
unless data were reported separately for patients with 
IgAN

Interventions Any or no intervention 
Comparison Any or no comparators
Outcomes Any HRQoL measure

Any health state utility
Any utility mapping algorithms

Direct costs
Indirect costs
Cost–benefit outcomes
Cost–utility outcomes
Cost-effectiveness outcomes
Cost-minimization outcomes
Budget impact analyses
Healthcare resource use

Study designs Systematic reviews conducted in the most recent 5 years 
(for record checking only)

Prospective clinical trials (phases I–IV)
Observational studies
Cost–utility analyses
Utility elicitation studies
Utility mapping studies
Exclude:
Case reports
Nonsystematic reviews

Systematic reviews conducted in the most recent 5 years 
(for record checking only)

Economic evaluations (cost–benefit analyses, cost-
effectiveness analyses, cost–utility analyses, cost-
minimization analyses)

Prospective clinical trials (Phases I to IV)
Observational studies
Budget impact analyses
Costing and resource use studies

Publication timeframe Studies published from 1980 onward Studies published from 2011 onward
Geographic limitations None
Language English language abstract and full text.
Databases to search PubMed

Ovid Embase
Cochrane Database of Systematic Reviews (Cochrane 

Library)
Cochrane CENTRAL database (Cochrane Library)
ClinicalTrials.gov
International Clinical Trials Registry Platform (ICTRP)
NHS Economic Evaluations Database (NHS EED)
CEA register 
ScHARR Health Utilities Database
Database of Abstracts of Reviews of Effects (DARE)

Other search approaches Searches of the following conferences for the period 
2019–2021:

American Society of Nephrology (ASN)
The European Renal Association–European Dialysis and 

Transplant Association (ERA–EDTA)
International Society of Nephrology (ISN)
The Professional Society of Health Economics and Out-

comes Research (ISPOR)
UK Kidney Week
National Kidney Foundation meetings
Checking the reference lists of relevant systematic reviews 

published in the last 5 years
Checking the reference lists of included studies
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3.1.4 � Physical and Psychological Well‑Being in Children 
and Adolescents

Mizersak-Wasiak et al. ([19] discussed HRQoL of children 
and adolescents with IgAN (N = 51) in relation to the dis-
ease course, social status, and psychological factors. This 
included expressing anger and perceived personal compe-
tence, assessed using Kidscreen-52, KompOs, and the Skala 
Ekspresji Gniewu (SEG) anger expression scale [19].

The Kidscreen-52 questionnaire is validated for use 
in chronic illness [21] and is designed to be answered by 
children and adolescents aged 8–18 years. It measures ten 
dimensions of HRQoL (including physical well-being, 
mental health as evaluated in three dimensions, and social 

functioning as evaluated in five dimensions). Outcomes 
from the study population were compared with Polish 
population reference values [21]. Participants with IgAN 
(N = 51) rated their psychological well-being as significantly 
worse than external reference values (62.8 ± 20.2 versus 
72.2 ± 17.3; p < 0.05). Physical well-being, self-perception, 
and social support and peers were rated significantly worse 
by boys in the study group compared with reference values 
(65.78 ± 21.44 versus 72.71 ± 18.50, 71.09 ± 20.90 versus 
78.85 ± 17.78, 63.54 ± 21.56 versus 73.03 ± 19.37, respec-
tively; p < 0.05). Social acceptance was rated higher in 
children with IgAN than in healthy peers, where the differ-
ence was statistically significant among girls (91.67 ± 16.67 
versus 86.34 ± 18.83; p < 0.05). No significant differences 

Fig. 1   PRISMA diagram 
summarizing screening of 
references reporting humanistic 
impact of immunoglobulin A 
nephropathy
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were found when the results of the Kidscreen-52 question-
naire were compared between residents of urban and rural 
areas [19].

KompOs was used to measure general perception of per-
sonal competence [19]. KompOs consists of two subscales, 
subscale A measures the perceived emotional strength 
needed to initiate actions whilst subscale B measures the 
persistence in continuing actions. The study population was 
compared with a reference population of healthy Polish chil-
dren (11–17 years old) [19]. Children with IgAN included 
in the study (N = 46) were characterized by significantly 
higher perceived strength than the reference population 
(18.98 ± 4.04 versus 17.09; p < 0.05) [19].

Using the SEG scale to evaluate the severity of anger and 
expression, children with IgAN (N = 46) were character-
ized by a significantly lower intensity of expressed anger 
(24.11 ± 7.49 versus 27.65 ± 6.81; p < 0.001) and a signifi-
cantly higher intensity of suppressed anger (32.19 ± 6.64 
versus 28.06 ± 7.07 p < 0.001) compared with a healthy 
reference population [19].

3.1.5 � Effect of Physical Activity on Depression Symptoms

A prospective, observational study performed in China 
aimed to assess the improvement in levels of depression 
among patients with IgAN who engaged in regular physical 
activity and to examine the relationship between physical 
activity, depression, and quality of life [20]. BDI-II, EPQ, 
QLI, LSI, and SF-36 were administered to all participants 
prior to and after completing a physical exercise program 
for 6 months [20].

At enrollment, scores across all measures were similar 
between the two groups (p > 0.15 in all measures). Patients 
in the physical activity (PA; N = 108) group had signifi-
cantly lower levels of severe depression compared with 
the no intervention (NI; N = 108) group after following 
the physical activity program (PA: 33.4 versus NI: 46.1; 
p < 0.001) measured by BDI-II scores [20]. Additionally, 
there was a significant difference in median LSI score (PA: 
56.1 versus NI: 41.1; p = 0.001), median SF-36 PCS (PA: 
47.5 versus NI: 44.6; p = 0.007) and median QLI (PA: 9.6 
vs. NI: 8.9; p = 0.002) between the groups [20]. Multiple 
logistic regression analysis showed that regular physical 
activity, extended hemodialysis intervals, and increased 
SF-36 scores (Physical Component, Mental Component, 
and Life Satisfaction Index), were independently associated 
with improved QLI [20].

3.1.6 � Quality Assessment and Risk of Bias

Quality assessments were carried out on all publications 
using relevant questions from the Center for Evidence-
Based Management (CEBM) tool for studies reporting 

humanistic outcomes. All three studies addressed a clearly 
focused research question, used an appropriate method for 
answering the research question, and clearly described 
the method of selection of the subjects [18–20]. Validated 
tools were used, and statistical significance was assessed 
in all the studies. All three studies had small study pop-
ulations, this is likely due to difficulties involved with 
studying a rare disease. Overall, the studies reporting the 
humanistic impact of IgAN are of high quality with low 
risk of bias, despite low population size.

3.2 � Economic Burden of IgAN

3.2.1 � Search Results

Electronic searches for studies reporting economic out-
comes returned 1121 references, four of which met the 
PICOS criteria for inclusion in this SLR [22–25]. One 
additional reference meeting the PICOS criteria was found 
during hand searches [26] (Fig 2). Four of the five identi-
fied references assessing the economic burden were peer-
reviewed journal articles [22, 24–26] and one was confer-
ence abstract [23]. Studies excluded at full text review are 
listed in Supplementary Table 5.

3.2.2 � Summary of Included Studies

Barbour et  al. [22] reported population-level costs in 
Canadian dollars (CAD) for adult patients (≥ 18 years) 
with IgAN treated with immunosuppressive medications 
in British Columbia, Canada, between 2000 and 2012 
(Table 3). Carlassara et al. [23] reported the total costs in 
Euros for hemodialysis (including equipment, transpor-
tation, and healthcare workers) for a single patient with 
IgAN in Italy in 2013 (Table 3). As this study included a 
single patient, it has not been included in further narra-
tive synthesis. Hiragi et al. [24] compared two approaches 
modeling the cost effectiveness of immunosuppressive 
therapy for IgAN. The cost effectiveness models included 
inputs from Japan, Europe, and Canada [24] (Table 3). 
Cost analysis of biomarker screening for IgAN in Japa-
nese Yen was reported by Ishida et al. [25] and used Japa-
nese 40-year-old patients with first-time hematuria and 
suspected IgAN to analyze renal disease-related expenses 
(Table  3). Li et  al. [26] reported healthcare resource 
utilization (HRU) for hospitalized patients with IgAN 
(n = 11,569) in China. The retrospective cohort study 
assessed costs in Chinese Yuan and HRU using the Chi-
nese national inpatient database between 2010 and 2015 
(Table 3).
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3.2.3 � Population‑Level Costs of Immunosuppressive 
Medications

Barbour et al. [22] reported population-level costs in CAD 
for treatment of patients with IgAN using immunosuppres-
sive medications. The primary outcome was mean immu-
nosuppressive medication cost per treated patient each 
year, which increased from CA$158 in 2000 to CA$221 in 
2013, although the change was not statistically significant 
(p = 0.08). Only direct costs associated with immunosup-
pressive therapy for IgAN and other glomerular nephropa-
thies were reported. Prednisone was the most common 
immunosuppressive treatment for patients with IgAN 
(between 89.3% and 100% over study years), and the yearly 

per-patient medication costs for prednisone did not change 
significantly (p = 0.06) [22].

3.2.4 � Cost‑Effectiveness Model Selection for CKD Using 
an IgAN Patient Cohort

Hiragi et al. [24] compared two approaches modeling the 
cost effectiveness of immunosuppressive therapy. Both 
models used clinical inputs from an IgAN patient cohort. 
The first model used disease grade-based microsimula-
tion (MSM-dg) with health states based on CKD stage, 
requirement for dialysis, or death. The second model used 
kidney function-based microsimulation (MSM-kf) where 
patients could be alive or dead and kidney function in the 

Fig. 2   PRISMA diagram 
summarizing screening of 
references reporting economic 
burden of immunoglobulin A 
nephropathy



717IgAN Humanistic and Economic Burden Systematic Reviews

Ta
bl

e 
3  

S
tu

dy
 d

es
ig

n 
an

d 
ba

se
lin

e 
ch

ar
ac

te
ris

tic
s o

f s
tu

di
es

 re
po

rti
ng

 e
co

no
m

ic
 b

ur
de

n 
of

 im
m

un
og

lo
bu

lin
 A

 n
ep

hr
op

at
hy

A
ut

ho
r (

ye
ar

)
St

ud
y 

de
si

gn
C

ou
nt

ry
Ye

ar
 ra

ng
e 

fo
r d

at
a 

co
l-

le
ct

io
n

M
ea

su
re

s r
ep

or
te

d
In

cl
us

io
n 

cr
ite

ria
St

ud
y 

po
pu

la
tio

n 
an

d 
pa

tie
nt

 
ch

ar
ac

te
ris

tic
s

B
ar

bo
ur

 e
t a

l. 
(2

01
8)

 [2
2]

Po
pu

la
tio

n-
le

ve
l, 

ob
se

r-
va

tio
na

l, 
re

tro
sp

ec
tiv

e,
 

co
ho

rt 
stu

dy
 u

si
ng

 
ad

m
in

ist
ra

tiv
e 

he
al

th
 

da
ta

B
C

, C
an

ad
a

20
00

–2
01

3
Po

pu
la

tio
n-

le
ve

l c
os

ts
 in

 
20

16
 C

an
ad

ia
n 

do
lla

rs
, 

of
 im

m
un

os
up

pr
es

si
ve

 
m

ed
ic

at
io

ns
 u

se
d 

to
 tr

ea
t 

Ig
A

N
 

Th
e 

pr
im

ar
y 

ou
tc

om
e 

w
as

 
th

e 
m

ea
n 

co
st 

of
 im

m
u-

no
su

pp
re

ss
iv

e 
m

ed
ic

a-
tio

ns
 p

er
 tr

ea
te

d 
pa

tie
nt

 
ea

ch
 y

ea
r a

fte
r k

id
ne

y 
bi

op
sy

A
ll 

ad
ul

t p
at

ie
nt

s i
n 

B
C

 
(1

8 
ye

ar
s o

f a
ge

 o
r 

ol
de

r)
 w

ith
 a

 d
ia

gn
o-

si
s o

f G
N

 o
n 

a 
na

tiv
e 

ki
dn

ey
 b

io
ps

y 
be

tw
ee

n 
1 

Ja
nu

ar
y 

20
00

 a
nd

 3
1 

D
ec

em
be

r 2
01

2.

Po
pu

la
tio

n:
n 

=
 7

56
M

ea
n 

ag
e:

44
.6

 y
ea

rs
Se

x:
61

.6
%

 m
al

e
M

ea
n 

tim
e 

fro
m

 d
ia

gn
os

is
:

3.
7 

ye
ar

s
St

ag
e 

of
 d

is
ea

se
:

23
.7

%
 p

ro
gr

es
se

d 
to

 E
SK

D

C
ar

la
ss

ar
a 

et
 a

l.,
 (2

02
1)

 
[2

3]
A

ss
es

sm
en

t o
f t

he
 

ec
on

om
ic

 c
os

ts
 o

f n
on

-
as

si
ste

d 
ho

m
e 

he
m

od
i-

al
ys

is
 u

si
ng

 th
e 

ca
se

 o
f 

a 
si

ng
le

 Ig
A

N
 p

at
ie

nt
 in

 
ru

ra
l I

ta
ly

Ita
ly

20
13

–N
R

Th
e 

to
ta

l a
m

ou
nt

 o
f t

he
 

ec
on

om
ic

 re
so

ur
ce

s 
re

po
rte

d 
in

 e
ur

os
 fo

r 
he

m
od

ia
ly

si
s (

H
D

) c
om

-
pr

is
in

g:
 H

D
 e

qu
ip

m
en

t, 
he

al
th

ca
re

 w
or

ke
rs

, a
nd

 
am

bu
la

nc
e 

tra
ns

po
rta

-
tio

n.
Re

po
rte

d 
in

 E
ur

os
 (c

os
t 

ye
ar

 n
ot

 re
po

rte
d)

N
R

Po
pu

la
tio

n:
n 

=
 1

A
ge

:
50

 y
ea

rs
Se

x:
10

0%
 m

al
e

H
ira

gi
 e

t a
l. 

(2
01

8)
 [2

4]
C

os
t-e

ffe
ct

iv
en

es
s m

od
el

s
B

as
e-

ca
se

 a
na

ly
si

s u
se

d 
pr

ev
io

us
ly

 re
po

rte
d 

Ig
A

N
 e

pi
de

m
io

lo
gy

 d
at

a;
 

su
rv

iv
al

 a
na

ly
si

s u
se

d 
th

e 
Eu

ro
pe

an
 V

A
LI

G
A

 st
ud

y 
Ig

A
N

 c
oh

or
t 

M
or

ta
lit

y 
da

ta
 o

bt
ai

ne
d 

co
m

pl
et

e 
lif

e 
ta

bl
es

 
fro

m
 O

nt
ar

io
, C

an
ad

a 
(2

00
9–

20
11

).
M

or
ta

lit
y 

da
ta

 fo
r d

ia
ly

si
s 

pa
tie

nt
s o

bt
ai

ne
d 

fro
m

 
Ja

pa
ne

se
 S

oc
ie

ty
 o

f 
D

ia
ly

si
s T

he
ra

py
 (2

01
3)

M
od

el
s h

ad
 Ja

pa
-

ne
se

 p
er

sp
ec

-
tiv

e
Ig

A
N

 in
pu

ts
 

fro
m

 E
ur

op
ea

n 
stu

di
es

N
R

C
os

t-e
ffe

ct
iv

en
es

s m
od

el
 

se
le

ct
io

n 
fo

r C
K

D
Pr

im
ar

y 
ou

tc
om

es
: 

Q
A

LY
s, 

co
sts

, a
nd

 IC
ER

 
of

 n
o 

in
te

rv
en

tio
n 

ve
rs

us
 

in
te

rv
en

tio
n 

in
 C

K
D

 
pa

tie
nt

s i
n 

U
SD

Se
co

nd
ar

y 
ou

tc
om

es
: r

en
al

 
su

rv
iv

al
 ra

te
 o

f v
irt

ua
l 

CK
D

 c
oh

or
t u

si
ng

 
VA

LI
G

A
-d

er
iv

ed
 p

ar
am

-
et

er
s a

s w
el

l a
s b

as
e-

ca
se

 
[3

1]
 p

ar
am

et
er

s f
or

 b
ot

h 
m

od
el

s f
ol

lo
w

in
g 

im
m

u-
no

su
pp

re
ss

an
t t

he
ra

py
C

os
t y

ea
r, 

so
ur

ce
 o

f c
os

ts
, 

an
d 

m
od

el
 p

er
sp

ec
tiv

e 
no

t r
ep

or
te

d

M
od

el
 re

pr
es

en
te

d 
CK

D
 

pr
og

re
ss

io
n 

us
in

g 
Ig

A
N

 
in

pu
ts

Po
pu

la
tio

n:
n 

=
 3

0,
00

0
In

iti
al

 a
ge

:
37

 y
ea

rs



718	 K. D. Jhaveri et al.

Ta
bl

e 
3  

(c
on

tin
ue

d)

A
ut

ho
r (

ye
ar

)
St

ud
y 

de
si

gn
C

ou
nt

ry
Ye

ar
 ra

ng
e 

fo
r d

at
a 

co
l-

le
ct

io
n

M
ea

su
re

s r
ep

or
te

d
In

cl
us

io
n 

cr
ite

ria
St

ud
y 

po
pu

la
tio

n 
an

d 
pa

tie
nt

 
ch

ar
ac

te
ris

tic
s

Is
hi

da
 e

t a
l. 

(2
02

2)
 [2

5]
C

os
t a

na
ly

si
s u

si
ng

 a
n 

an
a-

ly
tic

al
 d

ec
is

io
n 

m
od

el
.

D
ec

is
io

n 
tre

e 
co

m
pa

re
d 

tw
o 

cl
in

ic
al

 sc
en

ar
io

s:
 

th
e 

in
te

rv
en

tio
n 

str
at

eg
y 

as
 sc

re
en

in
g 

w
ith

 n
ov

el
 

bi
om

ar
ke

rs
 (g

ro
up

 N
) 

an
d 

th
e 

co
nt

ro
l s

tra
te

gy
 

as
 c

on
ve

nt
io

na
l s

cr
ee

n-
in

g 
(g

ro
up

 C
).

Ja
pa

n
N

R
C

os
t a

na
ly

si
s o

f b
io

m
ar

ke
r 

sc
re

en
in

g 
fo

r I
gA

 
ne

ph
ro

pa
th

y 
in

 Ja
pa

ne
se

 
Ye

n.
 C

os
t y

ea
r n

ot
 

re
po

rte
d.

B
as

e-
ca

se
 a

nd
 se

ns
iti

vi
ty

 
an

al
ys

is

N
A

N
A

Li
 e

t a
l. 

(2
01

8)
 [2

6]
Re

tro
sp

ec
tiv

e 
co

ho
rt 

stu
dy

 
us

in
g 

th
e 

na
tio

na
l i

np
a-

tie
nt

 d
at

ab
as

e

C
hi

na
Ja

nu
ar

y 
20

10
–D

ec
em

be
r 

20
15

C
os

ts
 a

nd
 H

RU
 in

 2
01

5 
C

hi
ne

se
 Y

ua
n

Pa
tie

nt
s w

ith
 th

e 
pr

es
en

ce
 

of
 n

ep
hr

ot
ic

 sy
nd

ro
m

e 
or

 
gl

om
er

ul
on

ep
hr

iti
s w

er
e 

de
fin

ed
 a

s h
av

in
g 

G
N

.

Po
pu

la
tio

n:
n 

=
 1

1,
56

9
M

ea
n 

ag
e:

37
.7

 y
ea

rs
Se

x:
51

.1
%

 m
al

e
D

is
ea

se
 se

ve
rit

y:
2%

 a
cu

te
 k

id
ne

y 
in

ju
ry

; 
6.

4%
 n

ep
hr

ot
ic

 sy
nd

ro
m

e

N
R 

no
t r

ep
or

te
d,

 A
C

Ei
/A

RB
s 

an
gi

ot
en

si
n-

co
nv

er
tin

g 
en

zy
m

e 
in

hi
bi

to
rs

/a
ng

io
te

ns
in

 re
ce

pt
or

 b
lo

ck
er

s, 
G

N
 g

lo
m

er
ul

on
ep

hr
iti

s, 
BC

 B
rit

is
h 

C
ol

um
bi

a,
 H

RU
 h

ea
lth

ca
re

 re
so

ur
ce

 u
se

, E
SK

D
 e

nd
-

st
ag

e 
ki

dn
ey

 d
is

ea
se



719IgAN Humanistic and Economic Burden Systematic Reviews

“alive” state was based on estimated glomerular filtration 
rate (eGFR) [24]. The MSM-kf model resulted in a greater 
number of life years (MSM-kf: 78.8 years versus MSM-
dg: 76.35  years), more utilities (MSM-kf: 21.12  years 
versus MSM-dg: 20.34 years), and lower costs (MSM-kf: 
US$122,990 versus MSM-dg: US$199,980) than MDM-
dg. This resulted in higher threshold prices to achieve cost 
effectiveness at a US$50,000 per QALY threshold using 
MDM-kf [24].

3.2.5 � Cost Analysis of Biomarker Screening for IgAN

Ishida et al. [25] reported a simulated cost analysis of two 
clinical strategies for diagnosis of IgAN over a 40 year 
period: novel biomarkers (galactose-deficient IgA1, IgA1 
antibodies, and immune complexes) and conventional 
screening based on results of a renal biopsy alone. Medical 
expenses were estimated using an analytical decision model 
that started with patients at 40 years old with first-time hema-
turia and suspected IgAN. The cost year was not reported; 
however, base-case expected medical expenses over the 
40-year time horizon were lower with novel biomarker 
screening than conventional [¥31.2 million (US$291,000 
per patient) versus ¥33.4 million (US$312,000) per patient] 
[25]. Additional scenarios were assessed: (1) where the rate 
of tonsillectomy and steroid pulse (TSP) therapy was 80% 
and participants were in CKD stage 1 or 2, (2) where the 
proportion of good prognosis was 99% when participants 
with CKD stage 1 or received TSP therapy, or (3) combines 
scenarios 1 and 2. In all three scenarios, the expected medi-
cal expenses were lower when screening with biomarkers 
than conventional screening (scenario 1: ¥29.5 million ver-
sus ¥32.0 million; scenario 2: ¥26.4 million versus ¥29.2 
million; scenario 3: ¥22.6 million versus ¥25.9 million per 
patient) [25]. The number of patients expected to be diag-
nosed with IgAN was greater with novel than conventional 
screening (48.44% versus 42.77%), while the proportion 
of patients requiring dialysis was described as being lower 
(novel: 19.06% versus conventional: 19.91%) and expected 
duration of dialysis was shorter (novel: 4.86 years versus 
conventional: 5.07 years) with novel biomarker screening 
[25].

3.2.6 � Costs and HRU among Hospitalized Patients in China

Li et al. [26] reported costs (2015, Chinese yuan) and HRU 
outcomes in a large cohort (n = 11,569) of hospitalized 
patients with IgAN, using the Chinese national database—
Hospital Quality Monitoring System (HQMS). Patients with 
IgAN were identified by ICD-10 codes [N02.801; N00.801, 
N02.002, N02.101, N02.201, N02.501, N02.701 (Beijing 
Version 4.0 only); N02.802, N04.303 (National Standard 
Version 1.0 only)]. Patients with IgAN secondary to a known 

systemic disease were excluded [26]. The median costs of 
hospitalized patients with IgAN were 8,000 (6000–12,000) 
yuan and median length of stay was 10 days [26]. The 
majority of admissions were routine (86.5%), with some 
admissions from emergency (8%) and other (5.5%) routes. 
A minority were admitted to the intensive care unit (ICU) 
(0.4%) [26].

3.2.7 � Quality Assessment and Risk of Bias

Of the five studies included in the SLR, four were available 
as peer-reviewed manuscripts for full quality assessment [22, 
24–26]. The quality of the four peer-reviewed studies was 
generally high, with sources of costs and/or resource data 
clearly stated, clearly focused research questions addressed, 
and appropriate methods used to answer the research ques-
tions. Year and currency for costs were reported in Barbour 
et al. [22] and Li et al. [26]. Details of statistical tests and 
confidence intervals for stochastic data were provided for 
two studies [22, 26] and two studies reported sensitivity 
analysis methods [24, 25]. Lastly, the conference abstract, 
Carlassara et al. [23], reported limited detail of study meth-
odology and included only a single patient with IgAN, hence 
the risk of bias is high.

4 � Discussion

All three studies included in the humanistic impact SLR 
highlight the considerable humanistic impact of IgAN. The 
studies used a range of methods across different popula-
tions and different locations. In the patient preference elici-
tation study performed in the USA and China, participants 
placed the greatest value on avoiding dialysis, with similar 
weight given to short-term quality-of-life improvements 
and avoiding infections [18]. The Polish study of adoles-
cents and children reported that psychological well-being 
in all children with IgAN was rated worse in comparison 
to healthy peers [19]. The prospective observational study 
performed in China demonstrated improvement in depres-
sion symptoms and other HRQoL indicators among adult 
patients with IgAN who engage in regular physical activity 
[20]. The three studies included describing the humanistic 
impact of IgAN described a small sample of patients reflect-
ing the unique challenges in patient accrual of studying rare 
diseases. Additionally, each of the three studies included 
here reported different measures of the humanistic impact 
of IgAN, making comparisons between studies impossible, 
and highlighting the need for further study.

Our findings are consistent with those reported in a recent 
SLR that included searches conducted in 2021 [12], and 
we further highlight a lack of HRQoL data specifically for 
IgAN. Kwon et al. included studies with mixed populations 
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of patients, including those with IgAN, whereas our SLR 
was designed to identify IgAN-specific studies. Inclusion of 
mixed population studies may disguise specific humanistic 
and economic burdens of IgAN. Our searches identified one 
IgAN-specific paper [20], which was also included by Kwon 
and two more recent studies [18, 19] published since the 
search date of Kwon et al. [12]. While very few studies have 
been identified that report the specific humanistic impact of 
IgAN, Cannetta et al. [27] assessed the relationship between 
HRQoL and demographic and clinical characteristics in a 
mixed cohort from the CureGN study. As Cannetta et al. 
[27] included a mixed population of glomerular disease, it 
was excluded from this SLR; however, it provides a valuable 
analysis of quality-of-life impact of glomerular diseases, 
including IgAN. The population included 478 children and 
1115 adults with primary glomerular diseases [minimal 
change disease (MCD), focal segmental glomerulosclero-
sis (FSGS), membranous nephropathy (MN), IgA vasculi-
tis, and IgAN]. Patients with IgAN constituted 30% of the 
cohort assessed by Cannetta et al. [27]. Primary diagnosis 
in the CureGN cohort was not associated with differences 
in HRQoL, assessed using PROMIS, while factors such as 
edema, eGFR, weight, and sex were associated with some 
HRQoL domains. Assessment of longitudinal HRQoL data 
in the CureGN cohort (469 children and 1146 adults; 26% 
with an IgAN diagnosis) further demonstrated the limited 
association between diagnosis and HRQoL [28]. Diagnosis 
was independently associated with sleep impairment and 
mental health, but not overall HRQoL in adults and there 
was no association between diagnosis and any HRQoL 
domain in children. Sleep and mental health scores were 
best in adult patients diagnosed with IgA vasculitis, followed 
by MN, IgAN, FSGS, and MCD. The lack of association 
between diagnosis and HRQoL suggests that individual clin-
ical and patient characteristics are more important determi-
nants of HRQoL than the underlying disease. Cannetta et al. 
[27] and Kwon et al. [12] illustrate a key issue in studying 
rare diseases and provide a potential solution by including 
a mixed population of patients with glomerular diseases to 
increase the study population size. However, this may result 
in reduced specificity in the study results.

Five references were identified that report economic bur-
den of IgAN, reporting different aspects of the costs and 
HRU associated with IgAN in different populations and 
locations. Barbour et al. [22] reported the first population-
level estimates of the immunosuppressive treatment costs 
for patients with IgAN, demonstrating costs per patient asso-
ciated with treatment of IgAN from 2000 to 2013 in BC, 
Canada (p = 0.08). The wider generalizability of the findings 
is limited because of different drug costs and funding mod-
els implemented in other countries and regions. Carlassara 
et al. [23] demonstrated cost savings associated with home-
based hemodialysis, driven by reduced transportation costs. 

However, a very specific case is presented in the study based 
on a single patient living in a rural mountainous region of 
Italy, which may not be applicable to wider populations, in 
a conference abstract that lacks methodological detail [23]. 
Hiragi et al. [24] compared two model structures for CKD 
using an IgAN cohort for clinical inputs. Cost inputs were 
not IgAN specific; however, the authors reported modeling 
based on kidney function resulted in longer life years and 
more QALYs, and with lower costs, providing a more real-
istic representation of CKD [24]. However, the authors noted 
the simplification of their model by ignoring major param-
eters that affect CKD progression, such as race, ethnicity, 
and major cardiovascular risk factors, in addition to assum-
ing a linear decline in eGFR, as limitations to their method 
[24]. Ishida et al. [25] demonstrated that biomarker screen-
ing for IgAN leads to a reduction in renal disease-related 
expenses compared with conventional screening. The results 
of this study may have limited applicability outside of Japan 
because of differences in screening practices. Both Hiragi 
et al. [24] and Ishida et al. [25] used models requiring certain 
assumptions to be made regarding factors affecting disease 
progression in the former and the potential for over simpli-
fication of complex medical problems in the decision tree 
analysis of the latter. Finally, Li et al. [26] reported median 
costs for hospitalized patients with IgAN in China in 2015, 
which were lower than costs associated with other forms 
of primary glomerular disease. The findings are specific to 
the Chinese healthcare system and may not be applicable to 
other healthcare systems.

Since this SLR was completed, two additional confer-
ence abstracts presenting economic burden of IgAN were 
presented [29, 30]. Hwang et al. [29] and Ramjee et al. [30] 
provide economic analyses of Nefecon to treat IgAN in the 
USA.

4.1 � Limitations

The literature searches used here were designed to iden-
tify studies that reported humanistic and economic out-
comes, using a combination of index terms and free-text 
(title/abstract/keyword) terms. Studies identified by this 
search would therefore be expected to have a major focus 
on humanistic and economic outcomes, but the inclusion 
of free-text terms adds to the sensitivity of the search 
strategy. It was possible this approach could omit studies 
that primarily focus on other outcomes but report some 
aspect of relevant data within the manuscript. However, 
this is mitigated with supplementary hand searching, such 
as checking the reference lists of included studies and 
relevant systematic reviews, meaning that this review is 
unlikely to have missed important studies. Additionally, 
searches were limited to studies published in the English 
language, which excludes studies published in any other 
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language, thus biasing the search results in favor of studies 
focused on English-speaking countries.

Our SLRs identified very few studies for inclusion, 
which is reflective of the key finding that there is very little 
published data on the humanistic and economic burden or 
evaluations of interventions for IgAN, and the studies that 
were identified had small study populations. This limits 
the ability to draw broad conclusions from the available 
studies as each study reported different outcomes and were 
conducted in different countries, with limited applicability 
outside of the individual setting of each study.

5 � Conclusions

These SLRs identified three references reporting the 
humanistic impact and five references reporting the eco-
nomic burden of IgAN, highlighting the extreme paucity 
of available information regarding the burden of IgAN. 
This SLR did not identify any utilities for patients with 
IgAN nor any algorithms designed to map utility values 
from HRQoL data. Despite this, the available research sug-
gests IgAN poses a significant humanistic and economic 
burden. These SLRs highlight the need for further research 
to fully characterize the humanistic and economic burden 
of IgAN and the potential benefits that could be provided 
by novel therapeutic approaches.
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