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2. List abbreviation:

aHUS
AKI
anti-CFH
ANA
BUN

C3

C5

CBC
CFB
CFH
CFI
CRP
DIC
ESR
FFP
FDPs
LDH
MAHA
MCP
PEX
STEC-HUS
Stx

Stx ELISA
THBD
TMA
TTP

Atypical hemolytic uremic syndrome
Acute kidney injury

Anti—complement factor H
Antinuclear antibody

Blood urea nitrogen

Complement 3

Complement 5

Complete blood count

Complement factor B

Complement factor H

Complement factor I

C-reactive protein

Disseminated intravascular coagulation
Erythrocytes sedimentation rate

Fresh frozen plasma

Fibrin degradation products

Lactate dehydrogenase
Microangiopathic Hemolytic Anemia
Membrane cofactor protein

Plasma exchange

Shiga toxin—producing Escherichia coli—associated HUS
Shiga toxin

Shiga toxin using enzyme-linked immunosorbent assay
Thrombomodulin

Thrombotic microangiopathy
Thrombocytopenic purpura



3.

A

Glossary:

ADAMTS13
A metalloprotease enzyme that cleaves von Willebrand factor; deficiency is diagnostic for
TTP (thrombotic thrombocytopenic purpura), not aHUS.

Alternative Complement Pathway
A part of the innate immune system that activates complement independently of antibodies.
Dysregulation is central to aHUS pathophysiology.

Anti-CFH Antibodies
Autoantibodies against complement factor H, leading to uncontrolled complement activation
and TMA; often seen in pediatric aHUS.

Autoimmune aHUS
Subtype of aHUS involving anti-CFH antibodies, requiring immunosuppressive treatment in
addition to complement inhibition.

Blood Urea Nitrogen (BUN)
A test used alongside serum creatinine to assess kidney function.

CFH, CFI, CFB, MCP, C3, THBD
Genes coding for regulatory proteins in the complement system. Mutations in these are
linked to genetic forms of aHUS.

Clinical Triad (aHUS)
Includes microangiopathic hemolytic anemia, thrombocytopenia, and acute kidney injury.

Complement Inhibitors
Therapies (e.g., eculizumab, ravulizumab) that block C5 and prevent terminal complement
activation in aHUS.

Complement Levels (C3, C4)
Used to evaluate complement activity; low levels may indicate activation but are not specific
to aHUS.

C5b-9 (Soluble)
Terminal complement complex measured to assess complement activation; may support
aHUS diagnosis and monitoring.



Differential Diagnosis
The process of distinguishing aHUS from other TMAs such as TTP, STEC-HUS, SLE, and
DIC.

Direct Coombs Test
Used to differentiate immune hemolytic anemia from microangiopathic processes like aHUS.

Eculizumab
A CS5 inhibitor used in the treatment of aHUS; short-acting and administered biweekly.

Endothelial Cell Dysfunction
A result of complement dysregulation in aHUS that leads to microvascular thrombosis.

Familial aHUS
aHUS occurring in two or more related individuals, usually with inherited complement gene
mutations.

Fibrin Degradation Products (FDPs)
Used to rule out DIC in the differential diagnosis of TMA.

Full Fresh Frozen Plasma (FFP)
Used in plasma exchange (PEX) as replacement fluid during the treatment of TMA.

Genetic Testing
Testing for mutations in complement genes to support diagnosis and guide long-term therapy
decisions in aHUS.

Glomerular Basement Membrane
A part of the kidney filtration barrier often damaged in aHUS due to microthrombi and
endothelial injury.

Hematuria
Presence of blood in urine, often a sign of kidney involvement in aHUS.



Hemolysis
Destruction of red blood cells seen in microangiopathic processes like aHUS.

Haptoglobin
A protein that binds free hemoglobin; low levels suggest hemolysis.

Immunosuppressive Therapy
Used in autoimmune aHUS (e.g., with anti-CFH antibodies) along with corticosteroids and
complement inhibitors.

Kidney Ultrasound
Imaging used to evaluate kidney structure in patients with suspected or ongoing renal
dysfunction.

Lactate Dehydrogenase (LDH)
An enzyme elevated in hemolysis; used to monitor disease activity in aHUS.

Maintenance Therapy
Continued treatment (e.g., anti-C5, immunosuppressants) after achieving remission to
prevent relapse in aHUS.

Microangiopathic Hemolytic Anemia (MAHA)
A form of hemolysis due to red cell destruction in the microvasculature; a hallmark of aHUS.

Membrane Cofactor Protein (MCP/CD46)
A surface complement regulator; mutations are implicated in some genetic forms of aHUS.

Oliguria
Decreased urine output; a sign of acute kidney injury, often seen in aHUS.

Plasma Exchange (PEX)
A therapeutic procedure replacing plasma to remove antibodies or abnormal complement
components; used in some aHUS cases.



Peripheral Blood Smear
Microscopic exam of blood cells; used to detect schistocytes in aHUS diagnosis.

PNH (Paroxysmal Nocturnal Hemoglobinuria)
Another complement-mediated condition treated with anti-C5 inhibitors, often included in
treatment studies alongside aHUS.

Ravulizumab
A long-acting C5 inhibitor administered every 8 weeks; used as an alternative to eculizumab.

Reticulocyte Count
Used to assess bone marrow response to anemia; increased in hemolytic anemias.

Schistocytes
Fragmented red cells on blood smear, indicating microangiopathic hemolysis.

Shiga Toxin—Producing E. coli (STEC-HUS)
A common cause of typical HUS, which must be ruled out in suspected aHUS cases.

Systemic Lupus Erythematosus (SLE)
An autoimmune disease that can mimic TMA; must be excluded during aHUS workup.

Thrombotic Microangiopathy (TMA)
A group of disorders, including aHUS, marked by thrombosis in small vessels, hemolysis,
and thrombocytopenia.

Thrombocytopenia
Low platelet count, one component of the aHUS triad.

Thrombomodulin (THBD)
A complement-regulating protein; mutations can be associated with aHUS.

TTP (Thrombotic Thrombocytopenic Purpura)
A TMA condition that must be ruled out by ADAMTS13 testing in suspected aHUS cases.

Uremia
A clinical syndrome of kidney failure with retention of waste products, common in advanced
aHUS.



4. Executive summary:

1-
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11-

12-

In patients with suspected atypical hemolytic uremic syndrome (aHUS), the diagnosis
should be based on the presence of thrombotic microangiopathy (TMA), defined by the
concurrent presence of all three of the following:

e Microangiopathic hemolytic anemia (MAHA)

e Thrombocytopenia

e Acute kldney injury (AKI) (Good practice statement)
We suggest defining MAHA as hemoglobin <10 g/dL. with evidence of intravascular
hemolysis such as elevated LDH, low/undetectable haptoglobin, or increased reticulocyte
count. (Conditional recommendation)
We suggest that a schistocyte count >2% on a peripheral blood smear supports the
diagnosis of MAHA. A count >1% should raise clinical suspicion of TMA and prompt
further evaluation. (Conditional recommendation)
We suggest defining thrombocytopenia in suspected aHUS or other thrombotic
microangiopathies as a platelet count of less than 150,000/mm? or a decrease of 25% or

more from baseline, even if the absolute value remains within the normal range. (Conditional
recommendation)

We suggest defining acute kidney injury in suspected aHUS as a serum creatinine
increase of > 1.5 x the upper limit of normal for age and seX. (Conditional recommendation)

In patients with suspected aHUS, clinicians should consider urine output < 0.5 mL/kg/h
for > 6 hours as supportive of acute kidney injury. (Good practice statement)

Measurement of blood urea nitrogen (BUN) may be useful in patients with suspected
aHUS as part of routine kidney function assessment. While BUN elevation is nonspecific,
it can aid in the evaluation of acute kidney injury (AKI) when considered with other
TMA-related laboratory markers such as serum creatinine and hemolysis parameters.

(Good practice statement)

In patients with suspected aHUS, a direct antiglobulin (Coombs) test may help exclude
autoimmune hemolytic anemia as a cause of microangiopathic hemolysis. A negative
result supports the diagnosis of thrombotic microangiopathy, including aHUS.

(Good practice statement)
ANA testing may be performed in patients with suspected aHUS to help exclude

autoimmune conditions such as systemic lupus erythematosus that can mimic aHUS.
(Good practice statement)

Fibrin degradation products (FDPs) or D-dimer levels may be measured to help exclude
disseminated intravascular coagulation (DIC) in the differential diagnosis of aHUS.
Normal or mildly elevated levels make DIC less likely and support the diagnosis of
aHUS. (Good practice statement)

We recommend testing for Shiga toxin (Stx) using stool culture and/or ELISA/PCR in all
patients with suspected aHUS, especially those with diarrheal prodrome. A positive result
confirms STEC-HUS and excludes aHUS (Strong recommendation)

We recommend measuring ADAMTSI13 activity and autoantibodies in all patients with
suspected aHUS to exclude thrombotic thrombocytopenic purpura (TTP). A confirmed
ADAMTSI13 activity level <10% is diagnostic of TTP and excludes aHUS. Samples
should be obtained prior to plasma exchange or transfusion to preserve diagnostic
accuracy. (Strong recommendation)



13- We suggest measuring serum complement levels (C3 and C4) in all patients with
suspected aHUS as part of the diagnostic workup. Low C3 or C4 levels support
complement pathway involvement but are not diagnostic alone. (Conditional recommendation)

14- We suggest measuring anti—Factor H (CFH) autoantibodies in patients with suspected
aHUS, particularly in cases without a clear secondary trigger. Detection of these
autoantibodies supports the diagnosis of acquired complement-mediated aHUS and may
guide targeted immunosuppressive management. (Conditional recommendation)

15- Anti—Factor H autoantibodies are more frequently observed in pediatric aHUS cases, and
testing may have a higher diagnostic yield in this population. Good praciice statement)

16- We suggest performing a comprehensive genetic analysis in patients with confirmed or
highly suspected atypical hemolytic uremic syndrome (aHUS), particularly in cases
without an identified secondary trigger. This testing should evaluate genes encoding
complement regulatory proteins such as CFH, CFI, CFB, MCP (CD46), C3, and others.
Identification of pathogenic variants supports the diagnosis of complement-mediated
aHUS and may inform prognosis and therapeutic decision-making. (Conditional recommendation)

17- Genetic testing is not mandatory to confirm the initial diagnosis of aHUS, but it can
provide valuable information for determining patient management, prognosis, and

guiding the duration and intensity of treatment, particularly with C5 inhibitors. Good practice
statement)

18- Blood samples for ADAMTS13 activity, anti—factor H antibodies, and reticulocyte count
should be obtained before any plasma therapy or transfusion in suspected aHUS or TMA

cases. This ensures accurate diagnostic interpretation and informs appropriate treatment.
(Good practice statement)

19- We recommend to start Plasma Exchange (PEX) within 24 hours of clinical suspicion of
TMA (Strong recommendation)

20-PEX is done using 1.5 plasma volume exchanges of pure FFP in a dose of 60-75
mg/kg/day for 5 consecutive days. (Good practice statement)

21- The tapering schedule is every alternate day for 2 weeks, then twice weekly for 2 more
weeks and eventually once weekly for an additional 4 weeks (Good praciice statement)

22- Once the diagnosis of aHUS is confirmed, we recommend to use anti-C5 therapy as first
line treatment (Strong recommendation)

23-: Use the following table for dosing (Table 1):

Table 1: Ravulizumab weight-based dosing regimen for pediatric patients with PNH or aHUS

below 40 Kg
Body weight range Loading dose Maintenance dose Dosing interval
(Kg) (mg) (mg)*
>10to <20 600 600 Every 4 weeks
>20to <30 900 2,100 Every 8 weeks
>30to <40 1,200 2,700 Every 8 weeks

* First maintenance dose is administered 2 weeks after loading dose (Good practice statement)

24- Meningococcal vaccine should be given to reduce the infectious risk when anti-C5
therapy 1S initiated. (Good practice statement)

25- Patients treated with anti-C5 therapy <2 weeks after vaccination should be given daily
prophylactic antibiotics for 2 weeks after vaccination. (Good practice statement)
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In Patients positive for anti-CFH antibodies:

26--In case of patients with positive anti-CFH antibodies, we recommend to start initial
treatment by combining PEX and/or anti-C5 therapy with corticosteroids, with or without
additional immunosuppressive agents (Sirong recommendation)

27- Upon the remission of TMA, maintenance therapy is suggested to use corticosteroids +
immunosuppressants (Good practice statement)

28- If follow-up tests show anti-CFH antibodies are absent, discontinue immunosuppressive
therapy (Good practice statement)

In patients negative for anti-CFH antibodies:

29- We recommend to continue treatment with anti-C5 therapy if genetic mutations identified
(CFH, CFI, CFB, or C3 genes) is detected; discontinuation is not recommended as
relapses are common post-cessation agents (Strong recommendation)

30- We suggest to use eculizumab in patients with atypical hemolytic uremic syndrome
(aHUS), particularly in the following cases: after kidney transplantation to prevent or
treat post-transplant thrombotic microangiopathy (TMA); in patients with active aHUS to
improve renal outcomes and prevent dialysis; during perioperative periods to maintain
complement inhibition and reduce surgical complications; and in combined organ

transplantation to minimize the risk of graft thrombosis and optimize transplant success
(Conditional recommendation)

5. Introduction:

Unlike typical HUS, which is often associated with Shiga toxin-producing Escherichia coli
infections, aHUS is primarily linked to dysregulation of the alternative complement pathway [1].
This uncontrolled activation leads to systemic thrombotic microangiopathy (TMA), resulting in
widespread microvascular thrombosis and subsequent organ damage, particularly in the kidneys
[2]. Kidneys are the main target organs of HUS, with fibrin and platelet thrombi in glomerular
capillaries, endothelial cell swelling, detachment from the glomerular basement membrane, and
consequent severe renal impairment [3].

The etiology of aHUS is multifactorial, involving both genetic and acquired factors. Genetic
dysregulation of the alternative complement pathway, resulting in endothelial cell dysfunction
and microvascular thrombi formation, can be identified in 40-60% of aHUS patients [4]. This
dysregulation follows mutations in genes coding for complement regulatory proteins, such as
factor H (CFH), factor I (CFI), membrane cofactor protein (MCP), complement 3 (C3), factor B
(CFB), or thrombomodulin (THBD), or by the presence of anti—complement factor H (anti-CFH)
antibodies with consequent hyperactivation of the complement system [5].

Genetically determined aHUS can be familial or sporadic. The familial form represents about
20% of cases and it is defined by at least two members of the same family being diagnosed with
aHUS in a maximum period of 6 months [6]. Genetic mutations predisposing to aHUS can be
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inherited in either an autosomal dominant or autosomal recessive manner or, rarely, as polygenic
inheritance [6].

The development of aHUS is multifactorial. In fact, a second hit is necessary for the disease to
manifest itself: different triggers are associated such as drugs (cisplatin, gemcitabine, mitomycin,
clopidogrel, quinine, interferon-alfa/beta, anti-vascular endothelial growth factor, alemtuzumab,
cyclosporin tacrolimus, ciprofloxacin, oral contraceptives, and vaccines) [6], infections (such as
influenza, SARS-CoV-2), malignant hypertension, and pregnancy [7]. All these factors can lead
to an onset of aHUS in genetically predisposed individuals. Generally, mutations affect a single
gene; however, the combination of two or more mutations has been described in about 12% of
patients [6].

Atypical hemolytic uremic syndrome (aHUS) is classified as an ultra-rare disease. Estimates
suggest an annual incidence ranging from 0.23 to 1.9 cases per million people globally [8]. The
prevalence is challenging to ascertain due to underdiagnosis and misclassification; however,
some studies estimate it to be approximately 2 to 9 cases per million population. These figures
underscore the rarity of the condition and the necessity for heightened clinical awareness.

The clinical burden of aHUS is substantial. Patients often experience severe complications,
including chronic kidney disease, hypertension, neurological deficits, and cardiovascular events
[9,10]. The disease's unpredictable nature and potential for rapid progression to end-stage renal
disease necessitate intensive medical interventions, including plasma exchange, dialysis, and, in
some cases, kidney transplantation [11]. These treatments not only impose significant physical
and emotional strain on patients and families but also contribute to considerable healthcare
expenditures.

6. Scope and Purpose:

The primary aim of this document is to present recommendations to provide a standardized,
evidence-based framework for early diagnosis, accurate differentiation, and timely management
of aHUS. By consolidating current international recommendations with region-specific clinical
realities, these guidelines seek to improve diagnostic precision, reduce delays in initiating
appropriate therapy, and ultimately enhance patient outcomes. They are intended to support
clinicians across specialties in recognizing aHUS as a distinct clinical entity, ensuring prompt
referral, and guiding therapeutic decisions, particularly in relation to complement inhibition
strategies.

7.Target Audience:

These guidelines are intended for a multidisciplinary audience of healthcare professionals involved in the
diagnosis and management of thrombotic microangiopathies, with a primary focus on aHUS. This
includes pediatricians, internists, and nephrologists
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8. Methodology:

A comprehensive search for guidelines was undertaken to identify the most relevant guidelines
to consider for adaptation.

Inclusion/ exclusion criteria followed in the search and retrieval of guidelines to be adapted:

* Selecting only evidence-based guidelines (guideline must include a report on systematic
literature searches and explicit links between individual recommendations and their
supporting evidence)

* Selecting only national and/or international guidelines

* Specific range of dates for publication (using Guidelines published or updated in 2015 and
later)

* Selecting peer reviewed publications only
* Selecting guidelines written in English language

* Excluding guidelines written by a single author, not on behalf of an organization to be
valid and comprehensive, a guideline ideally requires multidisciplinary input

 Excluding guidelines published without references as the panel needs to know whether a
thorough literature review was conducted and whether current evidence was used in the
preparation of the recommendations

All retrieved guidelines and consensus statements relevant to atypical Hemolytic Uremic
Syndrome (aHUS) were screened and appraised using the AGREE II instrument
(www.agreetrust.org) by at least three independent members of the Guideline Development
Group (GDGQ). A threshold was set whereby only guidelines scoring above 50% in the ‘rigour of
development’ domain were retained. Based on this appraisal, the GDG decided to adapt the
recommendations derived from the KDIGO Controversies Conference on aHUS and C3
Glomerulopathy [12] and the role of complement in kidney disease: conclusions from a Kidney
Disease: Improving Global Outcomes (KDIGO) Controversies Conference [13], along with other
high-quality international sources, to formulate context-specific guidance for the diagnosis and
management of aHUS

Evidence assessment

According to WHO Handbook for Guidelines, we used the GRADE (Grading of
Recommendations, Assessment, Development and Evaluation) approach to assess the quality of
a body of evidence, develop and report recommendations. GRADE methods are used by WHO
because these represent internationally agreed standards for making transparent
recommendations. Detailed GRADE information is available on the following sites:
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* GRADE working group: http://www.gradeworkingroup.org
* GRADE online training modules: http://cebgrade.mcmaster.ca/
* GRADE profile software: http://ims.cochrane.org/revman/gradepro

Table 2: Quality and Significance of the four levels of evidence in GRADE:

Quality

Definition

Implications

High

Moderate

Low

Very low

The guideline development group
is very confident that the true effect
lies close to that of the estimate of
the effect

The guideline development group
is moderately confident in the effect
estimate: the true effect is likely to
be close to the estimate of the effect,
but there is a possibility that it is
substantially different

Confidence in the effect estimate
is limited: the true effect may be
substantially different from the
estimate of the true effect

The group has very little confidence
in the effect estimate: the true effect
is likely to be substantially different
from the estimate of the effect

Further research is very unlikely

to change confidence in the
estimate of effect
Further research is likely to

have an important impact on
confidence in the estimate of
effect and may change the
estimate

Further research is very likely to
have an important impact on
confidence in the estimate of
effect and is unlikely to change
the estimate

Any estimate of effect is very
uncertain

Table 3: Factors that determine how to upgrade or downgrade the quality of evidence

Downgrade in presence of

Upgrade in presence of

Study limitations
-1 Serious limitations
-2 Very serious limitations

Consistency
-1 Important inconsistency

Directness
-1 Some uncertainty
-2 Major uncertainty

Precision
-1 Imprecise data

Reporting bias
-1 High probability of reporting bias

Dose-response gradient
+1 Evidence of a dose-response gradient

Direction of plausible bias
+1 All plausible confounders would have
reduced the effect

Magnitude of the effect
+1 Strong, no plausible
confounders, consistent and direct evidence

+2 Very strong, no major threats to validity and
direct evidence
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The strength of the recommendation
The strength of a recommendation communicates the importance of adherence to the
recommendation.

Strong recommendations

With strong recommendations, the guideline communicates the message that the desirable
effects of adherence to the recommendation outweigh the undesirable effects. This means that
in most situations the recommendation can be adopted as policy.

Conditional recommendations

These are made when there is greater uncertainty about the four factors above or if local
adaptation has to account for a greater variety in values and preferences, or when resource use
makes the intervention suitable for some, but not for other locations. This means that there is a
need for substantial debate and involvement of stakeholders before this recommendation can be
adopted as policy.

When not to make recommendations

When there is lack of evidence on the effectiveness of an intervention, it may be appropriate

not to make a recommendation.

9.Recommendations:

1. In patients with suspected atypical hemolytic uremic syndrome (aHUS), the diagnosis should
be based on the presence of thrombotic microangiopathy (TMA), defined by the concurrent
presence of all three of the following:

e Microangiopathic hemolytic anemia (MAHA)
e Thrombocytopenia
e Acute kldney injury (AKI) (Good practice statement) [12, 14—16]

2. We suggest defining MAHA as hemoglobin <10 g/dL with evidence of intravascular
hemolysis such as elevated LDH, low/undetectable haptoglobin, or increased reticulocyte count.

(Conditional recommendation with moderate grade of evidence) [1 5 . 1 7, 1 8]

3. We suggest that a schistocyte count >2% on a peripheral blood smear supports the diagnosis
of MAHA. A count >1% should raise clinical suspicion of TMA and prompt further evaluation.

(Conditional recommendation with moderate grade of evidence) [19—2 1]

4. We suggest defining thrombocytopenia in suspected aHUS or other thrombotic
microangiopathies as a platelet count of less than 150,000/mm?* or a decrease of 25% or more
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from baseline, even if the absolute value remains within the normal range. (Conditional recommendation
with moderate grade of evidence) [17, 1 8,22,23]

5. We suggest defining acute kidney injury in suspected aHUS as a serum creatinine increase of
>1.5x% the upper limit of normal for age and sex. (Conditional recommendation with moderate grade of evidence)
[24,25]

6. In patients with suspected aHUS, clinicians should consider urine output < 0.5 mL/kg/h for > 6
hours as supportive of acute kidney injury. (Good practice statement)

7. Measurement of blood urea nitrogen (BUN) may be useful in patients with suspected aHUS as
part of routine kidney function assessment. While BUN elevation is nonspecific, it can aid in the
evaluation of acute kidney injury (AKI) when considered with other TMA-related laboratory
markers such as serum creatinine and hemolysis parameters. (Good practice statement)

8. In patients with suspected aHUS, a direct antiglobulin (Coombs) test may help exclude
autoimmune hemolytic anemia as a cause of microangiopathic hemolysis. A negative result
supports the diagnosis of thrombotic microangiopathy, including aHUS. (Good practice statement)

9. ANA testing may be performed in patients with suspected aHUS to help exclude autoimmune
conditions such as systemic lupus erythematosus that can mimic aHUS. (Good praciice statement)

10. Fibrin degradation products (FDPs) or D-dimer levels may be measured to help exclude
disseminated intravascular coagulation (DIC) in the differential diagnosis of aHUS. Normal or
mildly elevated levels make DIC less likely and support the diagnosis of aHUS. (Good praciice

statement)

11. We recommend testing for Shiga toxin (Stx) using stool culture and/or ELISA/PCR in all
patients with suspected aHUS, especially those with diarrheal prodrome. A positive result
confirms STEC-HUS and excludes aHUS (Strong  recommendation with moderate grade of evidence)
[14,15,18,22,24-26]

12. We recommend measuring ADAMTS13 activity and autoantibodies in all patients with
suspected aHUS to exclude thrombotic thrombocytopenic purpura (TTP). A confirmed
ADAMTSI13 activity level <10% is diagnostic of TTP and excludes aHUS.

Samples should be obtained prior to plasma exchange or transfusion to preserve diagnostic
aCCUracy. (Strong recommendation with moderate grade of evidence) [12,14,15,18,22,24-26]

13. We suggest measuring serum complement levels (C3 and C4) in all patients with suspected
aHUS as part of the diagnostic workup. Low C3 or C4 levels support complement pathway
involvement but are not diagnostic alone. (Conditional recommendation with moderate grade of evidence) [12—15]

14. We suggest measuring anti—Factor H (CFH) autoantibodies in patients with suspected aHUS,
particularly in cases without a clear secondary trigger. Detection of these autoantibodies supports
the diagnosis of acquired complement-mediated aHUS and may guide targeted
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immunosuppressive management. (Conditional recommendation with moderate grade of evidence) [1 1 , 13 , 1 8,24,27—
32]

15. Anti—Factor H autoantibodies are more frequently observed in pediatric aHUS cases, and
testing may have a higher diagnostic yield in this population. (Good praciice statement)

16. We suggest performing a comprehensive genetic analysis in patients with confirmed or
highly suspected atypical hemolytic uremic syndrome (aHUS), particularly in cases without an
identified secondary trigger. This testing should evaluate genes encoding complement regulatory
proteins such as CFH, CFI, CFB, MCP (CD46), C3, and others. Identification of pathogenic
variants supports the diagnosis of complement-mediated aHUS and may inform prognosis and
therapeutic decision-making. (Conditional recommendation with moderate grade of evidence) [13,27,33—35]

17. Genetic testing is not mandatory to confirm the initial diagnosis of aHUS, but it can provide
valuable information for determining patient management, prognosis, and guiding the duration
and intensity of treatment, particularly with C5 inhibitors. Good pracice statement)

18. Blood samples for ADAMTSI3 activity, anti—factor H antibodies, and reticulocyte count
should be obtained before any plasma therapy or transfusion in suspected aHUS or TMA cases.

This ensures accurate diagnostic interpretation and informs appropriate treatment. (Good practice
statement)

19. We recommend to start Plasma Exchange (PEX) within 24 hours of clinical suspicion of
TMA (Strong recommendation with moderate grade of evidence) [1 ,35,3 6]

20. PEX is done using 1.5 plasma volume exchanges of pure FFP in a dose of 60—75 mg/kg/day
for 5 consecutive days. (Good practice statement)

21. The tapering schedule is every alternate day for 2 weeks, then twice weekly for 2 more
weeks, and eventually once weekly for an additional 4 weeks. (Good practice statement)

22. Once the diagnosis of aHUS is confirmed, we recommend to use anti-C5 therapy as first-line
treatment (Strong recommendation with moderate grade of evidence) [1, 12,35,37]

23. Use the following table for dosing (Table 4):

Table 4: Ravulizumab weight-based dosing regimen for pediatric patients with PNH or aHUS

below 40 Kg
Body weight range (Kg) | Loading dose (mg) | Maintenance dose (mg)* | Dosing interval
>10to <20 600 600 Every 4 weeks
>20to <30 900 2,100 Every 8 weeks
> 30 to <40 1,200 2,700 Every 8 weeks

* First maintenance dose is administered 2 weeks after loading dose (Good practice statement)
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24. Meningococcal vaccine should be given to reduce the infectious risk when anti-C5 therapy is
initiated. (Good practice statement)

25. Patients treated with anti-C5 therapy <2 weeks after vaccination should be given daily
prophylactic antibiotics for 2 weeks after vaccination. (Good praciice statement)

In Patients positive for anti-CFH antibodies:

26. In case of patients with positive anti-CFH antibodies, we recommend to start initial treatment
by combining PEX and/or anti-C5 therapy with corticosteroids , with or without additional
immunosuppressive agents (Strong recommendation with moderate grade of evidence) [1,27,3 84 1]

27. Upon the remission of TMA, maintenance therapy is suggested to use corticosteroids +
immunosuppressants. (Good practice statement)

28. If follow-up tests show anti-CFH antibodies are absent, discontinue immunosuppressive
therapy. (Good practice statement)

In patients negative for anti-CFH antibodies:

29. We recommend to continue treatment with anti-C5 therapy if genetic mutations identified
(CFH, CFI, CFB, or C3 genes) is detected discontinuation is not recommended as relapses are
common pOSt-CCSSﬁtiOl’l agents (Strong recommendation with moderate grade of evidence) [6,42—44]

30. We suggest to use eculizumab in patients with atypical hemolytic uremic syndrome (aHUS),
particularly in the following cases: after kidney transplantation to prevent or treat post-transplant
thrombotic microangiopathy (TMA); in patients with active aHUS to improve renal outcomes
and prevent dialysis; during perioperative periods to maintain complement inhibition and reduce
surgical complications; and in combined organ transplantation to minimize the risk of graft
thrombosis and optimize transplant success (Conditional recommendation with moderate grade of evidence) [45—49]

10. Clinical Indicators for monitoring:

e Urine output chart

e Blood pressure chart.
Complete Blood Count (CBC).

Kidney function, liver enzymes, electrolytes and blood gases.
Coagulation profile

Complete urine analysis and Pelvic-abdominal ultrasound.
ESR, CRP, LDH, and serum ferritin.

C3& C4.

Retics, blood film, ADAMTS13 and H-factor if available.
Stool analysis, Shiga-toxin if needed
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11. Research Gaps:

1. Optimal Duration of Complement Inhibitor Therapy: No consensus on how long to
continue complement inhibitors (Anti-C5 therapy).

2. Long-Term Safety and Outcomes of Complement Inhibitors: Limited long-term safety
data (especially in children) on prolonged complement blockade.

3. Relapse Prediction and Early Detection: limitation of the presence of reliable biomarkers
for relapse post-treatment.

4. The validity of liver transplantation in correcting complement dysregulation in aHUS
remains unclear and requires further investigation.

12. Update of guidelines:

This guideline will be updated whenever there is new evidence
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