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® Doenga rara, mas grave

K Porque falar de SHU?
\

O —> Significativa mortalidade e morbilidade renal e extra-renal

Hemolytic

_O

Uremic
Syndrome




Porque falar de SHU?

®* Uma das causas mais frequentes de LRA na populacdo pedidtrica mundial

4 0,2-4,28 casos/100.000 habitantes/ano

TABLE 39-2 Causes of Pediatric Acute Renal Failure: Demographic Comparison

Study Oluwu et al®® Arora et al"’ Hui-Stickle et al?
Location Kenya India United States
Number of patients

Causes

Hemolytic uremic syndrome 2 (I,G%) 25 (31%) 3 (1.2%)

Acute glomerulonephritis 18 (22.5%)

Acute tubular necrosis 19 (23.8%)

Urology 7 (5.7%) 7 (8.7%) 20 (8.0%)

Renal ischemia or nephrotoxic drugs in the context of the following:

Hematology/oncology 17 (13.4%; renal Burkitt's lymphoma) 33 (13.3%)

Hepatic/intestinal transplantation Il (4.4%)
Genetic diseases 19 (7.7%)
Infections (malaria) 37 (30%)

Sepsis 25 (20.3%) 27 (119%)

Geary DF, Schaefer F. Comprehensive Pediatric Nephrology. 1° edigéo. Philadelphia. 2008




\\5 Porque falar de SHU?

® Importante causa de DRC
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Harambat J, van Stralen KJ, Kim JJ, Tizard EJ. Epidemiology of chronic kidney disease in children. Pediatr Nephrol. 2012;27:363-73.
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Porque falar de SHU?

® Importante causa de DRC

Table 3: PRD distribution at start of RRT in 2015

Cause of renal failure, among patients < 15 years of age, starting RRT in 2015 according to new and old PRD coding.

CAKUT
Glomerulonephritis

Cystic kidney disease

Hereditary nephropathy

Metabolic and tubulointerstitial disorders

Toxic/ischemic renal failure

Vascular
Miscellaneous

Unknown

ESPN/ERA-EDTA Registry committee, European Registry for Children on Renal Replacement Therapy. Update October 2017.

N

Percent

New
37.3
18.1
11.2
3.8
2.3

Old
32.0
15.4
12.2
4.7
1.3
1.5

Pmarp

New
2.19
1.08
0.70
0.21

0.14

Old
1.84
0.89
0.70
0.27
0.08
0.09
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\\5 Porque falar de SHU?

® Importante causa de DRC

Etiologia da IRC dos doentes prevalentes com idade <18
anos em TSFR

(31/12/2016)
n=118

Malformacdes do rim e tracto urinario (CAKUT) 52 (48,5%)
Glomerulonefrite e glomerulosclerose 19 (17,1%)

Sindrome hemolitico urémico (cédigos 88)

6(5.7%)

Sociedade de Nefrologia Pedidtrica da Sociedade Portuguesa de Pediatria. Registo dos doentes em tratamento substitutivo renal seguidos nas Unidades Pedidtricas em Portugal. 2016.
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®* Novo fdrmaco inibidor do sistema do complemento aprovado com resultados

O bastante positivos

—> Diagnéstico correto e precoce de SHU com desregulagdo da via do complemento é de

l extrema importéncia
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®* O SHU faz parte de um grupo etiologicamente muito heterogéneo de doencas

O = Microangiopatias trombéticas

®* Ocorre trombose de pequenos e micro vasos, tanto arteriais como venosos, na

l presenca de dano endotelial
CP ®* Compartilham:
\/His’rologio

‘/Trl'ode Clinica



\\5 Microangiopatias Trombadticas

® Histologia

O

Azevedo A, Faria B, Teixeira C, et al. Portuguese consensus document statement in diagnostic and management of atypical hemolytic uremic syndrome. Port J Nephrol Hypert 2018;32:211-32.




\\5 Microangiopatias Tromboticas

®* Triade Clinica

O v" Anemia hemolitica microangiopdtica ndo autoimune
4 Trombocitopenia

v Lesdo de oérgdo




O

N
\

7

Microangiopatias Trombadticas

®* Triade Clinica

v’ Anemia hemolitica ndo autoimune microangiopdtica

Hb <10g/dI

Reticulocitose

Teste de Coombs direto negativo
Esquizdcitos no sangue periférico
| Haptoglobina

1 LDH

4 Trombocitopenia

<150.000/mm3

" | >25% em relagdo ao anterior




® Triade Clinica
O v’ Lesdo de 6rgéo

¥ Rim

Hematinig O Depésito no glomérulo de fragdes do

\\5 Microangiopatias Trombadticas

oy complemento circulantes ativadas
O Proteinuria

O Producdio e ativagdo local do complemento
Edema

O_/
O O

Oligoantria

HTA

—O
O
O

O 1 ureia e creatinina

O Acidose

O 1 K*, 1 PO*>
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Microangiopatias Trombadticas

® Triade Clinica
v Lesdo de orgdo
® SNC

O Alteragdo do estado de consciéncia
O Convulsdes
O Sinais neurolégicos focais

O Alteragdes visuais

O + comum em idade pedidtrica




\.\5 Microangiopatias Trombadticas

®* Triade Clinica

O v’ Lesdo de 6rgéo

® Trato gastrointestinal

" Coragdo
" Pdncreas
l " Figado
? ® Sistema respiratério




Microangiopatias Trombadticas

® Classificagcdo etiolégica

Thrombotic microangiopathies

— b

Thrombotic
thrombocytopenic Hemolytic
uremic

purpura
syndrome

Congenital
ADAMTS13
deficiency

HELLP
syndrome®

ADAMTS13

Anti-ADAMTS13 / activity <10%

antibodies

HUS with coexisting disease / condition

Bone marrow transplantation

Solid organ trz:lr'lspIantatit:-nb

Malignancy / cancer chemotherapy

Autoimmune disorders (SLE, antiphospholipid syndrome,
scleroderma, dermatomyositis)

Drugs (calcineurin inhibitors, sirolimus and anti-VEGF agents)
Malignant hypertension

HIV infection

Streptococcus pneumoniae -HUS
Influenza A / HIN1-HUS

STEC-HUS

Cobalamin C defect-HUS

DGKE mutation-HUS

Mutations in CFH, CFI,

Alternative complement pathway MCP. C3, CFB. THED

dysregulation-HUS®

" Anti-CFH antibodies

- Unexplained HUS

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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https://www.ncbi.nlm.nih.gov/pubmed/?term=An+international+consensus+approach+to+the+management+of+atypical+hemolytic+uremic+syndrome+in+children

\\5 Microangiopatias Tromboticas

® Classificagcdo etiolégica

O

Thrombotic microangiopathies
_,_,.-f"”- = \

Hemolytic
uremic

S STEC-HUS

O

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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STEC-SHU

®* 90% dos casos de SHU

® Incidéncia: 0,7-8 casos/100.000 habitantes/ano
® ++ 2-6 anos (rara antes dos 12M)

® Verdo e Outono

® Zonas rurais

® Maioria casos esporddicos




K STEC-SHU
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® Etiologia

O v’ Escherichia coli produtora de toxina Shiga (STEC)
4 Shighella dysinteriae tipo 1
4 Campylobacter

® Transmissdo
v Via fecal-oral pelo consumo de alimentos ou dgua contaminados

v’ Contacto direto com animais ou pessoas infetadas

P
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STEC-SHU

® Fisiopatologia

Morte das células endoteliais

Vasoconstritor
Pro-adesivo

~H Pro-inflamatdrio

Intestinal Lumen

Subunit A:

B Subunit Pentamer

4
/uooqwm ~Clatbrin

<
Vesicle
olgi Comple’
m
Endoplasmic P

s ¥ Ribosome
reticulum JJq,‘-‘ Ly,
o 5,

TN

Exposi¢cdo do espago subendotelial

Ativacdo da cascata trombética e do complemento

Trombose microangiopdtica intravascular extensa

Hemodlise por fragmentagdo

Consumo de plaquetas
| perfusdo glomerular

Castro V8, Carvalho RCT, Conte-Junior CA, Figuiredo EES. Shiga-toxin Producing Escherichia coli: Pathogenicity, Supershedding, Diagnostic Methods, Occurrence, and Foodborne Outbreaks.
Compr Rev Food Sci Food Saf. 2017. doi: 10.1111/1541-4337.12302



https://www.ncbi.nlm.nih.gov/pubmed/?term=Comprehensive+Reviews+in+Food+Science+and+Food+Safety
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® Clinica

O v Incubagéo: 3 a 8 dias (1-12)

4 Dor abdominal intensa

v Diarreia aquosa 2> hemorrdgica

O

Perfuracdo intestinal
Hemorragia massiva

Anemia hemolitica

Trombocitopenia
LRA
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®* 10-15% dos pacientes com infecdo pela STEC desenvolvem SHU — porqué?

O v’ Serotipo bacteriano (++ O157:H7, O104:H4, O111:H8, O103-H2, ...)
v’ Idade do hospedeiro (++ criancas pequenas)
v’ Antibisticos

l 4 Predisposicdo genética (?)
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® Diagndstico
O 4 Coprocultura - Amostra de fezes
\/ . . . . ’ Zaragatoa rectal
Pesquisa de Toxina Shiga por imunoensaio
v’ PCR
l 4 Serologia

Polymerase Chain Reaction
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\\5 Microangiopatias Tromboticas

® Classificagcdo etiolégica

O

Thrombotic microangiopathies

_,_,.-f"”- = \
Streptococcus pneumoniae -HUS

Hemolytic Influenza A / HIN1-HUS
uremic
syndrome

O

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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SHU associada a doenga invasiva pelo pneumococo

® 5% dos casos de SHU

®* 40% dos casos de SHU ndo STEC

® Incidéncia apds infecdo pneumocécica invasiva: 0,4-0,6%
®* |[dade < 2 anos

®* SHU 3-13 dias depois infecdo

® Pior prognéstico que o STEC-SHU
v > duragdo da oliguria

v > duragcdo da trombocitopenia

v o+ complicagdes extra-renais




\\; SHU associada a doenca invasiva pelo pneumococo

® Fisiopatologia

O

Streptococcus pneumoniae produz » Enzima une-se ao dcido N-acetilneuraminico da
a enzima neuraminidase membrana das células endoteliais, plaquetas e GV
Ag T + Ac circulantes « Expoe A.g de Hu.ebner-Thomsen-
Friedenreich (Ag T)
Aglutinagdo GV
. . . Hemdlise
Ativacdo da via cldssica do complemento . .
Trombocitopenia

Trombose microvascular




\\5 SHU associada a doenca invasiva pelo pneumocoo

® Diagndstico

@) v’ Culturas (sangue, LCR, urina, LBA)

v Detecdo do Ag T urindrio

v Teste de Coombs direto positivo
TESTE POSITIVO

4 Ativacdo das vias cldssica e alternativa do

complemento > | CH50, C3, C4

_O

4 Mutagdes em fatores do complemento

Amostra de sangue de um Soro de Coombs Aglutiacio
paciente com anemia hemolitica ¢ adicionado (anti-Ig + complexo
auto-imune: eritrocitos sensibilizados.  (anti-Ig humana) antigeno-anticorpo)




\\5 Microangiopatias Tromboticas

® Classificagcdo etiolégica

O

Thrombotic microangiopathies
_,_,.-f"”- = \
Hemolytic

uremic
syndrome

O

Alternative complement pathway
dysregulation-HUS®

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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SHU com desregulacdo da via alternativa do complemento

® 5-10% dos casos de SHU

® Incidéncia: 0,5-2 casos/1.000.000 habitantes/ano
7 casos/1.000.000 criangas/ano

®* Em qualquer idade (70% <2 anos)

® Sem predomindncia de sexo em idade pedidtrica

® Esporddico ou familiar
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\\5 SHU com desregulag¢do da via alternativa do complemen’ro

Fiure 3

The complement cascade

Classical pathway iC3b Alternative pathway

Clq, Cir, Clrs Factor |
Factor H

MCP Factor

H
C4 — C2 C4b2a R -

~ Factor D
Factor B
Properdin

C5 -
Terminal pathway l CD55

MBL, MASP o
Lectin pathway C3b

Abbreviations: MASP — mannose-binding lectin-associated serine protease;
MBL — mannose-binding lectin; MCP — membrane cofactor protein

Azevedo A, Faria B, Teixeira C, et al. Portuguese consensus document statement in diagnostic and management of atypical hemolytic uremic syndrome. Port J Nephrol Hypert 2018;32:211-32.




\\5 SHU com desregulacdo da via alternativa do complemento

® Fisiopatologia

O

Mutatiop Tale o atory factors

U

Complement
system

O

Platelet aggregation
procoagulation

i icroth bi
Endothelial cells microtnhromaoi

Grisaru S. Management of hemolytic-uremic syndrome in children. Int J Nephrol Renovasc Dis. 2014;7:231-9



https://www.ncbi.nlm.nih.gov/pubmed/?term=2)%09Grisaru+S.+Management+of+hemolytic-uremic+syndrome+in+children.

® Fisiopatologia: ativagdo

Glébulos
vermelhos

descontrolada da via

alternativa do complemento

1 —)

Células
endoteliais

1 Ativagdo do
complemento
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SHU com desregulacdo da via alternativa do complemento

Anormalidades genéticas foram identificadas em 60-70% pacientes

80% das mutagdes sdo esporddicas

Penetrdncia incompleta: apenas 50% portadores desenvolverdo doenca

3-6% dos pacientes tém >1 mutagdo

Table 1. Frequencies of the most common mutations identified in aHUS patients

Death or end-stage renal disease

Mutated gene/protein Type Frequency (%)* 3-10 y after onset (%)t
Factor H (including GFH/CFHRT hybrid genes) Loss of complement regulation 24-28 70-80

MCP (CD48) Loss of complement regulation 5o <20

Factor | Loss of complement regulation 4-8 60-70

Cc3 Gain of complement activation 2-8 6070

Factor B Gain of complement activation 04 70
Thrombomodulin Possibly loss of complement regulation 5 50-60

and procoagulative state
CFHR1/3 deficiency with anti-factor H Loss of complement regulation 3-10§ 30-70
autcantibodies
Diacylgycerol kinase & Prothrombaotic o3l 48
None identified 30-48 50

Jokiranta TS. HUS and atypical HUS. Blood. 2017;129:2847-56



https://www.ncbi.nlm.nih.gov/pubmed/?term=Jokiranta%20TS%5bAuthor%5d&cauthor=true&cauthor_uid=28416508
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® Clinica

\.\5 SHU com desregulacdo da via alternativa do complemento

O v’ Inicio habitualmente insidioso
v’ Pode ser precedido de infecdo respiratéria ou diarreia (50-80%)
v Manifestacdes extra-renais em 20%

l v’ Recidivas frequentes
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SHU com desregulacdo da via alternativa do complemento

® Diagndstico

v |dentificagdo da anomalia genética

‘/ Exclusdo de outras causas de MAT



\\5 SHU com desregulag¢do da via alternativa do complemen’ro

® Diagnéstico: exclusdo de outras causas de MAT

‘ ’ Rule out HUS with coexisting

disease / condition Ar | d from therapeutic complement blockade (eculizumab) reported in few cases of bone
Marrow transp

in children

Rule out S pneumoniae - HUS

Rule out Influenza A / HIN1 —
HUS —4

Rule out TTP

O

Rule out STEC-HUS [\

Rule out Cobalamin C
defect-HUS

functional consequences and the later reclassified as rare variant

ity (Frets VW 73 (40); commercial kits (41,42) only partially reliable)
AntFADAMTS13 antibodies

Mo association of congenital TTP with complement mutation (single case associated with a CFH rare variant (43 %)

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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SHU com desregulag¢do da via alternativa do complemento

Stool or rectal swab at admission: culture for STEC (sorbitol MacConkey agar for 0157:H7; selective madia for non-0157
STEC) ; real time PCR for St genes; immunologic tests for free S, St genes or 0157 LPS antigen (commercial
kits): confirmation by culture or PCR. desirable

Serum: anti-lipopolysaccharides antibodies against common STEC serogroups

STEC can trqupr HUS episode in approximately 1% of patients with complement mutation { mostly MCP mutation in
children) (3)

The alternative complement pathway can be transiently activated during the acute phase of STEC-HUS (44.45)

Rule out Influenza A / HIN1 — * Influerza A culture, antigen d , PCR (nasopharyn swab) or serology
HUS ) s Influenza A, particularly the H ain, may be an independent cause of HUS or the trigger of HUS episode in

Rule out TTP

Rule out STEC-HUS

Rule out Cobalamin C
defect-HUS

aHUS likely

SCqUCTIeg
Screening for CFH hybrid gene and copy number variation in CFH and CFHRS by MLPA

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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® Diagnéstico: exclusdo de outras causas de MAT

\\5 SHU com desregulag¢do da via alternativa do complemen’ro

‘ ’ Rule out HUS with coexisting

disease / condition '

Rule out S pneumoniae - HUS

Rule out Influenza A / HIN1 —
HUS h
Rule out TTP ‘|

Rule out S pneumoniae - HUS

O

_ o ~ - .
RL‘”F‘. out ‘JTE{J_HUS " - STET ~an trinoar HILIC anizsada in annrcvinatahe 100 of natiante sith ~omnlamant mutatinn §moethe RMACD eootationin

Bacterial culture (blood, pleural fluid or CSF) + 5 pneumoniae soluble polysaccharide antigen (urine/CSF)

+165 ribosomal RMA (PCR) (pleural fluid /CSF)

Direct agglutination test (direct Coombs) + Thomsen-Friedenreich antigen detection (peanut lectin agglutination method)
confirm neuraminidase activity

S pneumoniae infection may be a complication of influenza A infection

There is a transient activation of the altermnative complement pathway at the acute phase of 5 pneumonias —HUS (38,39)

SCregning ror WEH Nyona gene and copy nNUmper vanauon In LS ana WHEHRS DY MLFA

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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SHU com desregulag¢do da via alternativa do complemento

® Diagnéstico: exclusdo de outras causas de MAT

Rule out HUS with coexistin Mostly bone marrow transplantation in children
1 ¢ g Ant-CFH antibodies and Jor benefit from therapeutic complement blockade (eculizumab) reported in few cases of bone

disease / condition

Rule out S pneumoniae - HUS

Rule out Influenza A / HIN1 —
HUS
Rule out TTP

Rule out STEC-HUS ::

low methionine (aminc-acid chromatogra

(immunalogic or chro o
e (organic acid chromatography). Diagnosis ¢

Rule out Cobalamin C ed methyl-malonic aci

Amfe s LN IS

Influenza A culture, antigen detection, PCR (nasopharyngeal swab) or serology
Influenza A, particularly the H1N1 strain, may be an independent cause of HUS or the trigger of HUS episode in

patients with complement dysregulation (mosty MCP mutation in children) (3)

Screening for CFH hybrid gene and copy number variation in CFH and CFHRs by MLPA

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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SHU com desregulacdo da via alternativa do complemento
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Rule out Influenza A / HIN1 —
HUS
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® Diagnéstico: exclusdo de outras causas de MAT

< ) Daln e st LI wiibh mmmriedinn . * Mostly bone marow transplantation in children

High_homocysteine (immunologic or chromatographic assay) and low methionine (amino-acid chromatography ) plasma
levels, and increased methylkmalonic acid in plasma and/or urine (organic acid chromatography ). Diagnosis confirmed
by MMACHC direct seguencing analysi

Two patients have been reporied with CbC deficiency and CFH (46) or MCP mutation (47), the former with unknown
functional consequences and the later reclassified as rare variant -

Rule out TTP

O

Rule out STEC-HUS

Rule out Cobalamin C
defact-HUS

aHUS likely
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MCP surface expression on polynuclear or mononuclear leucocytes (FACS)
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Sequencing
Screening for CFH hybrid gene and copy number variation in CFH and CFHRS by MLPA
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®* Quando e porqué realizar estudo genético?

- First_episode of aHUS: Start genetic screening after confirmation that there is no
causative disease, no STEC infection, no severe ADAMTS 13 deficiency and no
hyperhomocysteinemia /methyl-malonic aciduria.

- Start genetic screening without delay if
+ Relapse of HUS

* Familial history of non synchronous HUS
* Pregnancy/post-partum-HUS
« De novo post-transplant HUS

- Genetic screening required before kidney transplantation for aHUS. Not justified before
transplantation for STEC-HUS, unless this diagnosis was uncertain/unproven.

Genetic characterization necessary for
- Confirmation that the disease is complement-dependent or not

- Establishing prognosis, risk of relapses and of progression to ESRD

- Genetic counselling to parents and family

- Decisions for kidney transplantation: choice of the donor, treatment schedule to prevent or
treat post-transplant recurrence, decision of combined kidney-liver transplantation

- Further prospective studies are required to establish the safety of complement blockade
treatment discontinuation, according to the genetic background

Loirat C, Fakhouri F, Ariceta G, et al. An international consensus approach to the management of atypical hemolytic uremic syndrome in children. Pediatr Nephrol. 2016;31:15-39
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® Onde realizar?

Information for sample collection for analyses in thrombotic microangiopathies

Analyses

* FactorH, B, |

¢ Real-time PCR

¢ Sorbitol-MacKonkey (SMAC)

Sample Transport conditions

e frozen sample

* serum ) .
(sample should arrive frozen at the Lab)

* frozen sample
e serum .
en at the Lat

Sample with EDTA
hould arrive in the same day)

* Sample with citrate

* Plasma ) .
(sample should arrive frozen at the Lah)

Sterile conta
* Fresh stool sample | » For solid phase immunodetection of
shiga toxins in diluted fecal samples
(without the need of stool cultures);
+ Standard stool * Requires stool culture enrichment
before bacterial DNA extraction and
PCR amplification;
+ Stool culture with |  Requires stool culture enrichment with
SMAC: solely identifies the E. coli

culture enrichment

selective media

Aliquots Lab
¢ All labs perform these tests

* CHLC — Immunology lab — Clinical

2 (10ul each)

"HU emosta
3 (20pl each) Haematology Lab
Local m 0 y t
indications for sending samples to
Instituto Nacional de Saude Doutor
Ricardo Jorge, Lishoa)

19¢ Congresso
Nacional
de Pediatria

via alternativa do complemento

Estudo genético

CHUC
Laboratério de Hematologia
Molecular e Hemostase

Azevedo A, Faria B, Teixeira C, et al. Portuguese consensus document statement in diagnostic and management of atypical hemolytic uremic syndrome. Port J Nephrol Hypert 2018;32:211-32.
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e

{ Diarrhoea or bloocdy
diarrhoea
in the 2 weeks
before diagnosis of HUS

And

Age =6 months?
And

a) EHEC endemic region "
or
b) Shigella dysenteriae 1
', endemic region
M

[ EHEC or '
Shigella dysenteriae
likely to be the

Recognition of HUS

Invasive Streptococcus
pneumoniae infection
(confirmed or suspected)
pneumonia, meningitis,
septicaemia, especially

if there is loculated infectio
such as empyema

lor subdural collection

Pneumococcus- induced
HUS likely to be the
only cause

T-antigen exposure
on red cells strongly
supports diagnosis

| only cause |

| rd
I} I

Mo recent diarrhoea
Or

Recent diarrhoea but
any one of the following

* Age <6months’
s Insidious onset®
* Relapse of HUS
s Suspected previous HUS
* Previous unexplained anaemia
s HUS post-transplantation
of any organ?
+ Asynchronous family
history of HUS 4

/" Requires full investigation

for alternative causes of HUS
Investigate for EHEC infection
routinely as unusual
presentations occurs

Consider combined host and
environmental factors, i.e. more
than one aeticlogy is possible

\, Go to steps 2 and 3, below
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Table 1. Laboratory features of the three forms of thrombotic microangiopathy are presented.

i I T+ I +
Thromboqtopenm' ianemm ADAVTSTS Shiga-Toxin Diagnosis
target organ Injury

Present >% Negatrve aHUS

Present <% Negatrve TTP
Present Normal Posttive STEC-HUS

aHUS: atypteal hemolytic uremic syndrome, TTP: Thrombotic thrombocytopenic purpura, STEC-HUS:
hemolytic uremic syndrome assoctated with Shiga-toxin producing Escherichia coli

Hossefin MA, Cheema A, Kalathil S, et al. Atypical Hemolytic Uremic Syndrome: Laboratory Characteristics, Complement-Amplifying Conditions, Renal Biopsy, and Genetic Mutations.
Satdi J Kidney DisTranspl. 2018;29:276-283
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