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Abstract: Atypical hemolytic uremic syndrome (aHUS) is a rare but severe disorder that
frequently has a genetic component and results from the overactivation of the alternative
complement pathway. As research moves toward improved diagnosis and therapy of aHUS,
it will be important to better understand its epidemiology. Our objective was to conduct
a systematic literature review to assess the incidence and prevalence estimates of aHUS
globally. A comprehensive literature search was conducted in Embase and MEDLINE.
Additionally, practice guidelines, databases of national/international organizations, and regulatory agencies were searched. From 2960 publications identiﬁed via MEDLINE and
Embase, 105 publications were eligible for full-text screening, and a total of eight full-text
articles met eligibility criteria for inclusion. Regional epidemiologic estimates were obtained
for Europe and Oceania. Country-speciﬁc data were available for France, Norway, Australia,
and Italy. Four of the identiﬁed studies reported on the prevalence of aHUS, prevalence in the
age group of 20 years or younger was ranging from 2.2 to 9.4 per million population, while
the only study that reported prevalence in all ages showed a prevalence of 4.9 per million
population. Six studies reported on the incidence of aHUS, annual incidence in the age group
of 20 years or younger was ranging from 0.26 to 0.75 per million population, and for all
ages, annual incidence was ranging from 0.23 to 1.9 per million population. To our knowledge, this is the ﬁrst systematic review conducted to provide a comprehensive overview of
global incidence and prevalence estimates of aHUS. In general, incidence estimates were
similar across all the studies; however, prevalence data were found to be more variable.
Study limitations were related to inconsistencies in the deﬁnitions of aHUS between studies
and also a dearth of epidemiological studies assessing incidence and prevalence of aHUS
outside of Europe.
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Atypical hemolytic uremic syndrome (aHUS) is a severe disorder that frequently has
a genetic component and results from the overactivation of the alternative complement
pathway.1,2 The disease primarily affects kidney function and is characterized by
hemolytic anemia, thrombocytopenia, and renal impairment.3 Extrarenal complications
involving the central nervous (drowsiness, seizures, encephalopathy, cortical blindness), cardiovascular (cardiomyopathy, myocardial infarction, heart failure), pulmonary (pulmonary hemorrhage), gastrointestinal (pancreatitis, intestinal bleeding), and
skeletal system (rhabdomyolysis) are common and can occur in up to 20% of cases.4,5
An atypical classiﬁcation of hemolytic uremic syndrome is usually deﬁned with origins
unrelated to cobalamin deﬁciency, streptococci, shiga toxin-producing bacteria, or

Dovepress

Clinical Epidemiology downloaded from https://www.dovepress.com/ by 3.238.190.82 on 02-Dec-2020
For personal use only.

Yan et al

other infections (inﬂuenza A, H1N1, HIV).6–9 Moreover,
HUS (hemolytic uremic syndrome) with comorbidities (eg.
autoimmune diseases, haemopoietic stem cell transplantation, malignancy, pre-existing nephropathy) can exclude an
aHUS diagnosis.8 Most cases of aHUS are associated with
mutated complement factor genes which occur particularly in
children.6,9-13 In children, aHUS affects females and males
equally; while in adults, it occurs more frequently in females
than males.4 Subjects with complement factor H mutations
have less favourable prognosis and outcomes compared to
individuals with no genetic mutations.14,15
Due to the rarity of the disease, global aHUS disease
epidemiology is not well known.16 When reported, incidence
and prevalence estimates are often combined with similar
disorders such as shiga toxin-producing e.coli associated
hemolytic uremic syndrome (STEC-HUS) or thrombotic
thrombocytopenic purpura (TTP), leading to inaccurate estimates of the true number of individuals diagnosed with
aHUS.17–19 Although population-based estimates exist for
some countries, there are gaps in global aHUS incidence and
prevalence. A detailed overview of aHUS epidemiology is
needed to help facilitate further understanding of its disease
burden. Moreover, as improved diagnosis and therapies of
aHUS are developed, agencies that review new technologies
and health systems that deliver them will require better estimates of aHUS incidence and prevalence.
To our knowledge, no systematic reviews or meta-analysis
have been performed to determine the global epidemiology of
aHUS. To address this gap in the literature, we conducted
a review of international aHUS incidence and prevalence to
provide a comprehensive overview of the current epidemiological landscape.

Materials and Methods
A comprehensive literature search was conducted in Embase
and MEDLINE without date limitations on October 20, 2019
(detailed search strategies in Supplementary Materials S1
and S2). Additionally, we reviewed practice guidelines,
national/international organizations (eg World Health
Organization, National Organization for Rare Disorders,
European Network for Health Technology Assessment,
aHUS Foundation, National Institute of Diabetes and
Digestive and Kidney, U.S. National Library of Medicine),
and regulatory agencies (eg, The National Institute for Health
and Care Excellence, Canadian Agency for Drugs and
Technologies in Health, U.S. Food & Drugs Administration,
European Medicines Agency, Institute for Quality and
Efﬁciency in Health Care, Pharmaceutical Beneﬁts Advisory
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Committee, Haute Autorité de Santé, Pharmaceutical
Management Agency). We also searched the following conferences from the past two years: International Society for
Pharmacoepidemiology (ISPE 2018 and 2019), International
Society for Pharmacoeconomics and Outcomes Research
(ISPOR 2018 and 2019), European Conference on Rare
Diseases & Orphan Products (ECRD 2018). The PRISMA
checklist was used to ensure completeness of all reported
items (Supplementary Materials S6). A protocol adhering to
Cochrane guidelines for conducting systematic literature
reviews was developed and peer-reviewed internally.
Eligibility criteria were based on population deﬁnition
and study type. The population of interest were individuals
diagnosed with atypical hemolytic uremic syndrome.
Studies focusing exclusively on pregnancy-associated
aHUS (p-aHUS) were excluded. Eligible studies included
population-based observational studies assessing the incidence and/or prevalence of aHUS. Studies not published in
English were excluded (Supplementary Materials S3).
Diagnosis of aHUS is most commonly deﬁned as the
absence of shiga toxin-producing e.coli (STEC) or other
infection-related HUS, absence of cobalamin-associatedHUS, and ADAMTS13 activity >5–10%.8,9,20 Due to the
potential of including other HUS disorders in epidemiologic estimates, aHUS incidence and prevalence must have
been strictly deﬁned separately from all other HUS’.
Moreover, studies were excluded if they did not report
incidence or prevalence numbers explicitly for aHUS.

Data Screening and Extraction
All abstracts identiﬁed in the literature searches were screened
for study eligibility. Abstracts deemed eligible were screened
again by viewing the complete study publication to make
a ﬁnal determination as to whether or not they met the inclusion
criteria. Data were then extracted from these studies, including
study design characteristics (design, geographic location, database source, study duration, aHUS deﬁnition) population attributes (age, gender, medical history, laboratory values),
outcomes (prevalence and incidence estimates), and study
quality assessment (National Institutes of Health Quality
Assessment Tool for observational cohort and cross-sectional
studies; Supplementary Materials S4).21 Study screening and
data extraction were performed by two individuals working
independently (KYand LG). These individuals compared their
completed work to identify any discrepancies and resolve these
through consensus, including a third individual if needed.
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Evidence Synthesis
We initially planned to conduct a meta-analysis of prevalence
and incidence. However, given the lack of uncertainty estimates (standard deviation, standard error, conﬁdence intervals)
and the heterogeneity in the identiﬁed studies, we assessed
studies qualitatively.

Identification

The selection process to identify studies that report aHUS
incidence and prevalence is summarized in the PRISMA
ﬂow diagram (Figure 1).22 A total of 2960 publications were
identiﬁed via MEDLINE and Embase. No further studies were
identiﬁed from searching practice guidelines, national/international organizations, and regulatory agencies. After abstract
screening, 105 publications were eligible for full-text screening. A total of eight full-text articles met all inclusion criteria
and were retained for data extraction. Using the National
Institutes of Health Quality Assessment Tool, seven studies
were identiﬁed to be of good quality and one study was

Records identified through
database searching
(n = 2960)

Additional records identified
through other sources
(n = 0)

Screening

Records after duplicates removed
(n = 2801)

Eligibility
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Results

assessed to be fair quality. Zimmerhackl 2006 was considered
fair quality due to the nature of its case detection: prior to 2001
cases of aHUS were collected voluntarily, thereby potential
cases may have been missed (Supplementary Materials S5).23
All studies were conducted in Europe, Australia, or New
Zealand. Prevalence and incidence estimates were drawn from
a combination of population-based registry, hospital, and
national surveillance data. Of the eight studies, ﬁve studies
were retrospective,13,24-27 one study was prospective,28 one
study was cross-sectional,29 and one study was initially crosssectional then data were collected prospectively after 2001.23
Three studies were conducted in individuals of all ages,13,24,27
four studies were conducted in pediatrics (<18 years
old),23,25,26,28 and one was conducted in adults (>18 years
old).29 Fremeaux-Bacchi et al (2013) included individuals of
all ages; however, they reported baseline characteristics by age
group (<16 years old, ≥16 years old). Two of the eight studies
used diagnostic codes from registries to identify aHUS
cases.27,29 There was heterogeneity surrounding aHUS

Records screened
(n = 2801)

Records excluded
(n = 2696)

Full-text articles
assessed for eligibility
(n = 105)

Full-text articles
excluded, with reasons

Included

Studies included
(n = 8)

Population: n = 7
Study Design: n= 9
Outcomes: n= 58
Other: n= 23

Studies included for
data extraction
(n = 8)

Figure 1 PRISMA study ﬂow diagram. Adapted from Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009) Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. Creative Commons license and disclaimer available from: http://creativecommons.org/
licenses/by/4.0/legalcode.22
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deﬁnitions across the included studies. All non-registry studies
unanimously deﬁned aHUS cases to be tested STEC negative.
Three studies further required cases to have an absence of
diarrhea.23,25,26 Bayer et al (2019) and Fremeaux-Bacchi et al
(2013) were more stringent in their case deﬁnitions whereby
cases were excluded if they also had particular comorbidities
such as an autoimmune disease or organ transplantation
(Table 1).13,24 Baseline characteristics are summarized in
Table 2. Studies reporting pediatric baseline characteristics
showed the mean age of diagnosis was under 2 years old and
were approximately evenly split in gender.13,23,26,28 The mean
age of diagnosis in adults was between 31 and 37 years old and
unlike the pediatric population, the majority of individuals
affected were females.13,24,29 The majority of patients required
dialysis at the acute phase of aHUS and almost all were
anemic. Five studies reported some form of baseline characteristics. However, overall reporting was sparse with only three
studies extensively providing detailed baseline characteristics.
Prevalence and incidence estimates were reported in
four23,25,27,29 and six13,24-28 studies, respectively (Figures
2 and 3). Incidence was measured per million annually in
all except one study, Jenssen 2014 measured incidence per
100,000.26 Prevalence was measured per million individuals
across all included studies. The reported observation period
for studies ranged between 4 and 29 years, with six studies
reporting periods of 7 years or longer. Three studies reported
prevalence at a continental or regional level, one of which
also reported incidence.23,27,29 Each of the ﬁve remaining
studies reported country-speciﬁc incidence, including two
for France, one for Norway, one for Australia, and one for
Italy, which also reported prevalence.13,24-26,28

Incidence
In Europe reported incidence ranged between 0.23 and
1.9 per million annually in the population (Table 3).13,24
In Australia the only identiﬁed study was conducted in
pediatrics, 14 cases were reported with a calculated incidence of 0.44 per million annually.28 Studies reporting
incidence for individuals under 20 years of age ranged
between 0.26 and 0.75 per million annually.25,27
Meanwhile, in adult studies, incidence ranged between
0.42 and 1.9 per million annually.24,27 Two studies were
conducted in France and showed an increase in incidence
between 2000 and 2016.13,24 The largest reference population was in Europe, with more than 745 million people
(745 243 760) and incidence of aHUS was 0.39 per million
total population annually.27
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Prevalence
In individuals under 20 years of age, prevalence ranged
between 2.21 and 9.4 per million people (Table 3).25,27
Jenssen 2014 further reported prevalence by age group and
found the highest prevalence to be in children between
0 and 4 years of age (3 per million children population).
Between ages 5–9 and 10–15, prevalence declined to 0.3
to 0 per million children population.26 Prevalence in adults
was higher in Europe compared to Australia/New Zealand
(5.75 to 2.4 per million people, respectively).27,29 The
largest reference population was in Europe, with more
than 16 million people (16,427 365) and prevalence of
aHUS was 4.96 per million total population.27

Discussion
This systematic review provided a comprehensive overview of currently available incidence and prevalence estimates globally of aHUS. Incidence was found to range
between 0.23 and 1.9 per million population annually,
depending on region and age group. Prevalence ﬁgures
ranged from around two to ten per million population,
also depending on region and age. Studies assessing incidence of aHUS in the pediatric age group were conducted
predominantly in Europe and Australia; results were comparable between studies for this age group. Prevalence
data for pediatrics were primarily from Europe, with the
highest estimate observed in one Italian study. Studies
reporting incidence in adults were also mainly conducted
in Europe, with one study in France having a noticeably
higher number of observed new aHUS diagnoses per year.
Prevalence data for adults were available from studies
predominantly conducted across Europe and Australia,
with similar estimates found between studies.
To our knowledge, no systematic reviews have been
conducted to survey the global epidemiologic landscape of
aHUS. Although a protocol was previously published to
determine incidence and prevalence of aHUS in Iran, no
data appears to have been reported yet from this study.30
We found that the majority of studies in the literature examined broadly deﬁned conditions such as HUS, TTP, or
STEC-HUS.31–33 One study of note that we did not include
investigated non-enteropathic hemolytic uremic syndrome,
a condition closely related to aHUS, in the United States.
Although results from this study have been used to inform
aHUS incidence in the United States, we did not include this
study in our systematic literature review because we focused
exclusively on studies assessing aHUS only.4,34
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Table 1 Design Characteristics of Studies Examining Incidence and Prevalence of Atypical Hemolytic Uremic Syndrome
Study

Study

Name

Type

Country

Source of

Study

Study

Study-Reported

Data

Design

Period

aHUS Case

Case Selection

Age

Deﬁnition
Bayer 201924

Full-

France
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text
article

TMA/kidney failure

Patients hospitalized

All

hospital
institution in

with no evidence of
drug use known to

in our four-hospital
institution (Centre

ages

France

be associated with

Hospitalier

TMAs,
transplantations, no

Universitaire [CHU]
Tours, France) who

STEC infection,

were suspected of

cancers,
autoimmune disease,

having a ﬁrst
episode of TMA

and severe/malignant

were included. CHU

hypertension
(hypertensive

Tours includes four
hospitals of the

retinopathy and

Centre area of

diastolic arterial
pressure over 120

France.

Four-

Retrospective

2009–2016

mmHg).
Ardissino

Full-

201625

text
article

Italy

HUS

Retrospective

2003–2012

network
containing

HUS with no

The study includes

≤18

evidence of diarrhea
or STEC infection

all of the incident
cases occurring in

years
old

56 pediatric

patient’s resident

units in
Lombardy

within the
administrative
boundaries of the
Lombardy Region of
Italy who
experienced
a documented ﬁrst
episode of HUS
before the age of 18
years

Durkan

Full-

201628

text
article

Jenssen
201426

Fulltext

Australia

Norway

article

HUS with no

Active surveillance

≤15

Pediatric
Surveillance

evidence of STEC
infection or

programme of all
cases of HUS in

years
old

Unit

Streptococcus

children aged less

(National
Surveillance)

pneumoniae infection

than 15 years

HUS with no
evidence of diarrhea

Patients <16 years
and all hospitals with

<16
years

or STEC infection

capacity,

old

Australian

24 pediatric
hospitals

Prospective

Retrospective

1994–2001

1999–2008

competence, or
supportive care of
HUS and/or AKI
patients were
included.

(Continued)
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Table 1 (Continued).
Study

Study

Name

Type

Mallett
201429

Fulltext

Country

Australia/NZ

Source of

Study

Study

Study-Reported

Data

Design

Period

aHUS Case
Deﬁnition

CKD.QLD
Registry

Crosssectional

2013

aHUS deﬁned in the
registry
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article

Case Selection

Age

All patients with
clinically diagnosed

>18
years

CKD, were 18 years

old

or older and had
attended public
nephrology
practices in
Queensland
Wuhl 201427

ERA–EDTA
Registry

Retrospective

2007–2011

aHUS PRD
diagnostic code

Patients of all ages
with aHUS were

Fulltext

Austria,
Denmark,

article

Spain, Finland,

extracted from the

France,
Greece,

ERA–EDTA Registry

All
ages

Netherlands,
Norway,
Romania,
Sweden,
Scotland
Fremeaux-

Full-

Bacchi 201313

text
article

France

French

Retrospective

2000–2008

National
Study

No HUS secondary

Included patients

All

to drugs,
autoimmune

with atypical HUS
excluding all cases of

ages

diseases, due to the

secondary aHUS

number of infections
(STEC, Streptococcus

except pregnancy.
Excluded patients

pneumoniae, or HIV),

with HUS secondary

bone marrow or
solid organ

to drugs,
autoimmune

transplantation, and

diseases, infections

cobalamin deﬁciency

(caused by STEC,
Strep. pneumoniae,
or HIV), bone
marrow/organ
transplant, and
cobalamin deﬁciency

Zimmerhackl

Full-

Austria,

European

Cross-

HUS with no

Patients <18 years

<18

200623

text

Germany,

registry

sectional

evidence of diarrhea

old with aHUS were

years

article

Czechia,
Hungary,

(Prospective
after 2001)

or STEC infection

extracted from the
European Registry

old

1974–2005

Switzerland,
UK, Italy,
Turkey,
Netherlands,
Israel,
Sweden,
France
Abbreviations: UK, United Kingdom; NZ, New Zealand; STEC, Shiga toxin-producing E. coli; HUS, hemolytic uremic syndrome; aHUS, atypical hemolytic uremic
syndrome; TMA, thrombotic microangiopathy.
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2009–2016

2003–2012

Bayer 201924

Ardissino

1974–2005

<18 years

167

125

89

288

3

9

–

31 (15–85)

1.5 (0–15)

–

36.66

(56.2)

94

(25.6)

32

(52.8)

47

–

–

–

93 (81)

48 (59)

–

–

–

10 (8)

14 (16)

–

–

–

–

(111–2408)

640

257 (28–990)

–

–

–

7.2 (5.0–11.8)

6.8 (3.0–12.0)

–

–

–

3.8* (7.1–14.0)

–

7.6* (6.2–9.9)#

10^9/L

g/dL (Range)

–

–

83 (89)

79 (94)

–

–

–

–

–

14 (100)

–

14 (95)

n (%)

Anemia,

–

–

–

(9–147)

54*

–

(40–80)#

71*

(%)

Platelets

Hemoglobin,

Notes: All values displayed as mean (range) or otherwise speciﬁed; *Median, #IQR, Ωconverted from months, √reported as acute kidney injury, Ψmg/dL.

200623

Zimmerhackl

≥16 years

<16 years

2000–2008

Fremeaux-

Bacchi 201313

All ages

>18 years

2007–2011

2013

<16 years

Wuhl 201427

201429

Mallett

1999–2008

–

219*

–

201426

–

4 (29)

–

(1.7–7.9)#Ψ

4.6*

(Range)

umol/L

Creatinine

Serum

–

10 (71)

–

5 (33)

13 (86)√

4 (33.3)

n (%)

Involvement

Neurological

n (%)

Dialysis

Acute

Jenssen

5 (36)

–

4 (27)

n (%)

Male,

(99–1253)

1.1*

–

(23–46)#

35*

(Range)

Onset

Age at

(0.28–14.7)Ω

14

12

≤18 years

≤15 years

15

Cases

Incident

All ages

Population

Study

201628

Durkan

1994–2001

Period

Name

201625

Study

Study

Table 2 Baseline Population Characteristics of Studies Examining Incidence and Prevalence of Atypical Hemolytic Uremic Syndrome
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0

19 (15)

35 (39)

0

0

0

9 (64.3)

0

3 (19)

n (%)

Diarrhea

–

1 (1)

7 (8)

–

–

–

–

–

–

n (%)

Infection

Respiratory
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All ages

France (Fremeaux-Bacchi 2013)
Europe (Wuhl 2014)

>20 years old
<20 years old

Europe (Wuhl 2014)

Children

Europe (Wuhl 2014)

Australia (Durkan 2016)
Italy (Ardissino 2016)
Norway (Jenssen 2014)*
0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

INCIDENCE (CASES PER MILLION ANNUALLY)

Europe (Wuhl 2014)

Adult

All
ages

Figure 2 Studies reporting countries with reported incidence estimates by age group.
Note: *Jenssen 2014 reported incidence <1 per million annually (Range: 0–3).

<20 years old

>20 years old

Australia (Mallet 2014)

Children
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France (Bayer 2019)

Europe (Wuhl 2014)

Europe (Wuhl 2014)

Europe (Zimmerhackl 2006)

Italy (Ardissino 2016)
0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

PREVALENCE (CASES PER MILLION INDIVIDUALS )
Figure 3 Studies reporting countries with reported prevalence estimates by age group.

We found the case deﬁnitions for aHUS to be heterogenous across the included studies. This could be due to
the heterogeneity of patients with aHUS and ambiguity
surrounding clinical presentation and difﬁculties with
diagnosis of the condition.10 A small proportion of cases
included in the study conducted by Fremeaux-Bacchi et al
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(2013) were pregnancy-induced aHUS; consequently, the
true incidence of non-pregnancy associated aHUS may be
moderately lower in this study.13 The two studies
(Fremeaux-Bacchi et al, 2013 and Bayer, 2019) conducted
in France showed an increasing incidence of aHUS in
more recent years.13,24 This could possibly be due to an
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Table 3 Incidence and Prevalence of Atypical Hemolytic Uremic Syndrome
Study

Country

Study

Age

Period

Total

Incidence per

Prevalence

aHUS

Million

per Million

Cases

Annually
(Range)

Bayer 2019*24

France

2009–2016

All ages

15

1.9

–

Ardissino

Italy

2003–2012

≤18 years old

12

0.75

9.4

Durkan 201628

Australia

1994–2001

≤15 years old

14

0.44

–

Jenssen 201426

Norway

1999–2008

<16 years old

9

<1 (0–3)

–

Mallett 201429

Australia/New Zealand

2013

>18 years old

3

–

2.4

Wuhl 201427

Austria, Denmark, Spain, Finland, France,
Greece, Netherlands, Norway, Romania,

2007–2011

All ages

815

0.39

4.96

2007-2011

<20 years old

81

0.26

2.21

2007–2011

>20 years old

734

0.42

5.75
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201625

Sweden, Scotland

FremeauxBacchi 201313

France

2000–2008

All ages

214

0.23

–

Zimmerhackl
200623

Austria, Germany, Czechia, Hungary,
Switzerland, United Kingdom, Italy, Turkey,

1974–2005

<18 years old

167

–

3.3

Netherlands, Israel, Sweden, France
Note: *One pediatric case in the study.

improved understanding of the clinical presentation and
pathophysiology of the disease, leading to more identiﬁed
cases.35 Prevalence of pediatric aHUS was found to be
higher in an Italian study.25 This may be due to the study
specifying the inclusion of individuals diagnosed with
pneumonia-associated HUS or cobalamin-associated HUS
in their aHUS cases. Pneumonia-associated HUS is often
seen in pediatrics leading to a higher reported incidence
compared to the other studies.36 Jenssen 2014 included
two cases of pneumonia-associated HUS and one case of
campylobacter-related HUS, thereby true aHUS incidence
may be lower than reported. Wuhl (2014) mapped
Orphanet rare disease to the ERA–EDTA PRD codes.
The study used ERA-EDTA registry data to report incidence and prevalence of aHUS in end-stage renal disease/
renal replacement therapy (ESRD/RRT) patients.
However, the registry was unable to differentiate between
aHUS and other HUS conditions and patients who did not
reach ESRD/RRT were not included. Moreover, few pediatric patients progress to ESRD/RRT for STEC-HUS, any
studies that report a higher proportion of patients reaching
ESRD/RRT <20 years old suggest that most of these cases
are primary aHUS. Due to these limitations, incidence and
prevalence of aHUS is most likely underestimated.

Clinical Epidemiology 2020:12

This study has some strengths and limitations. This
study was not restricted to any geographical location,
population, or age group. Moreover, the majority of studies included in our systematic review were of good quality. Case deﬁnitions were available to allow for
comparability across studies. This study only included
validated aHUS cases which provided a more consistent
estimate of incidence and prevalence. Nonetheless, across
all our included studies, variations in reference population
sizes, aHUS case deﬁnitions, and study design can potentially impact the number of identiﬁed cases. On the other
hand, the lack of studies reporting uncertainty estimates
and the heterogeneity across study populations did not
permit further synthesis of data with a meta-analysis to
provide pooled estimates. Surprisingly, population estimates were lacking for other large countries such as the
United States or Canada. As a result of sparse reporting of
aHUS epidemiology in the literature, we were limited to
capturing data from two continents.

Conclusion
To our knowledge, this is the ﬁrst systematic review conducted to provide a comprehensive overview of currently
available global incidence and prevalence estimates of
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aHUS. In general, incidence estimates were similar across
all the studies; however, prevalence data were found to be
more variable. Noticeable evidence gaps include inconsistent case deﬁnitions for aHUS and a dearth of epidemiological estimates of prevalence and incidence for aHUS
outside of Europe.
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