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Anamneza

Muz, 33 let.

OA Diabetes mellitus I. typu
FA Novorapid, Detemir

PA Administrativa

AA Negativni

RA Negativni

EA Negativni



Nynejsi onemocneni

20.6.2017

Prekolapsovy stav, malatnost, ale jinak, nez pri hypoglykemii.

Hure se mu mluvilo a neovladal pravou ruku.

Nove pozoruje tvorbu hematomu po aplikaci inzulinu.

27.6.2017

Obdobne obtize, pravostranna neurologicka symptomatika, volal RZP.

Prijat na Neurologickou kliniku VFN pro suspektni CMP.

Pri prijmu jiz bez topickeho neurologickeho nalezu.



Nynejsi onemocneni

27.6.2017

Zobrazovaci metody: statim CT mozku (bez nalezu), USG karotid (bez nalezu)
Laboratorni nalez:

- Trombocyty 40 x 1079/|
- Hemoglobin 80 g/I

- Znamky hemolyzy: bilirubin 30 umol/l,
LDH 7.3 ukat/l, haptoglobin < 0.06 g/I
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Nynejsi onemocnéni

27.6.2017

Zobrazovaci metody: statim CT mozku (bez nalezu), USG karotid (bez nalezu)
Laboratorni nalez:
- Trombocyty 40 x 1079/|
- Hemoglobin 80 g/I
- Znamky hemolyzy: bilirubin 30 umol/l, TTP
LDH 7.3 ukat/l, haptoglobin < 0.06 g/I

- Coombsuy test negativni




Nynejsi onemocnéni

27.6.2017

Zobrazovaci metody: statim CT mozku (bez nalezu), USG karotid (bez nalezu)

Laboratorni nalez:

- Trombocyty 40 x 1079/|

- Hemoglobin 80 g/I

- Znamky hemolyzy: bilirubin 30 umol/I, TTP Ye:r:lp\:;:;j 7?2“;;;%?;),“
LDH 7.3 ukat/l, haptoglobin < 0.06 g/I

- Coombsuy test negativni




Priznaky TTP

I. Horecky

Il. Neurologicka symptomatologie (prechodna)
lll. Trombocytopenie s krvacivymi projevy

IV. Mikroangiopaticka hemolyticka anemie

V. Poskozeni ledvin

Renalni funkce u pacienta: urea 4.3 mmol/l, kreatinin 72 umol/I

VSechny priznaky najednou se vyskytuji velice vzacné.
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Diagnostika T TP

Klinické priznaky (viz vyse)

Laboratorni diagnostika

- krevni obraz vc. manualniho
diferencialniho rozpoctu
- renalni funkce
- znamky hemolyzy
(bilirubin, LDH, haptoglobin)
- Coombsuy test negativni

- stanoveni aktivity ADAMTSI 3
(fluorescencni detekce stepeni vVVF)




Diagnostika T TP

Klinické priznaky (viz vyse)

Laboratorni diagnostika

- krevni obraz vc. manualniho

Postacuje
diferencialniho rozpoctu k zahajeni
- renalni funkce terapie

- znamky hemolyzy
(bilirubin, LDH, haptoglobin)
- Coombsuy test negativni

- stanoveni aktivity ADAMTSI 3
(fluorescencni detekce stepeni vVVF)




Terapie a prognoza TTP

Urgentni stav, nutné okamzité zahajeni terapie.
Nelécena TTP = 90% smrtnost. Lécend TTP < | 0% smrtnost.

Podani mrazené krevni plazmy

(pouze jako bridge k plazmafereze)

Vymeénné plazmaferézy
(do normalizace poctu trombocytu
a schistocytu, vymizeni znamek hemolyzy,
vymizeni neurologicke symptomatologie)

Imunosuprese kortikoidy
(u ziskane formy)




Terapie a prognoza TTP

Urgentni stav, nutné okamzité zahajeni terapie.
Nelécena TTP = 90% smrtnost. Lécend TTP < | 0% smrtnost.

Podani mrazené krevni plazmy

(pouze jako bridge k plazmafereze)

Vymeénné plazmaferézy 30.6.— 14.7.2017
(do normalizace poctu trombocytu 9 st
a schistocytu, vymizeni znamek hemolyzy,
vymizeni neurologicke symptomatologie)

Imunosuprese kortikoidy od 30.6.2017
(u ziskane formy) Prednison



Terapie a prognoza TTP

Mikroangiopaticka hemolyticka anemie (vyvoj schistocytu)
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Dalsi prib&h TTP

16.9.2019

Prichazi po 1.5 roce, kdy nechodil na kontroly (duvod: non-compliance).
Nekolik dni se mu objevuji spontanne hematomy, jine obtize neguje.
Laboratorni parametry

- Hemoglobin 90 g/l; Trombocyty 23 x 1029/l; Schistocyty 27 %..

- Bilirubin 60.9 umol/l; LDH 12.1 ukat/l. Coombsuv test negativni.
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Dalsi prib&h TTP

16.9.2019

Prichazi po 1.5 roce, kdy nechodil na kontroly (duvod: non-compliance).
Nekolik dni se mu objevuji spontanne hematomy, jine obtize neguje.
Laboratorni parametry

- Hemoglobin 90 g/l; Trombocyty 23 x 1029/l; Schistocyty 27 %..

- Bilirubin 60.9 umol/l; LDH 12.1 ukat/l. Coombsuv test negativni.

16.9.-26.9.2017

RELAPS TTP h
8 x plazmaferéza

16. 9. kortikoidy



Dalsi prubéh TTP

Vyvoj schistocytu




Dalsi prib&h TTP

24.2.2020
Posledni kontrola
Klinicky bez obtizi

Laboratorni parametry

- Hemoglobin 152 g/l; Trombocyty 228 x |079/]; Schistocyty 0 %eo.
- Bilirubin 7.6 umol/l; LDH 2.4 ukat/I.

TRVA REMISE






Hemolyticko-uremicky syndrom

Tromboticka mikroangiopatie

Epidemiologie
Deéti 6.3 pripadu / 1.000.000 obyv.
Dospeli |-3 prip./ 1.000.000 obyv.



Hemolyticko-uremicky syndrom

Tromboticka mikroangiopatie

Epidemiologie
Déti 6.3 pripadu / 1.000.000 obyv.
Dospeli |-3 prip./ 1.000.000 obyv.

Déleni
Typicky (D+) HUS
Atypicky (D-) HUS



Hemolyticko-uremicky syndrom

Tromboticka mikroangiopatie

HUS with coexisting diseases or conditions 2016 International Haemolytic

+ Haemopoietic stem cell » Autoimmune diseases Uraemic Syndrome group
transplantation » Drugs classification

» Solid-organ transplantation ~ « Malignant hypertension

« Malignancy » Pre-existing nephropathy

Epidemiologie
Déti 6.3 pripadu / 1.000.000 obyv.
Dospeli |-3 prip./ 1.000.000 obyv.

Infection-induced HUS
+ S pneumoniae-HUS

- STEC-HUS puvodni D+ (typicky) HUS

« Others (influenza A, H1IN1, HIV)

Cobalamin C defect-HUS
A4 r
HUS with dysregulation of
D e I eni Atypical the complement alternative
' HUS pathway
-~ 4 ’ I - —
Typicky (D+)4qUS

D- HUS HUS without identified complement or DGKE mutation or anti-CFH antibody
: ¢ \
Atyeicky (D-) HUS
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Mutations in CFH, CFI, MCF, C3, CFE, THBD

Anti-CFH antibody

Figure 1: Classification of various forms of haemolytic uraemic syndrome



Patogeneze HUS
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Patogeneze HUS

poskozeni endotelu
v glomerulech ledvin

Infekce: STEC E. coli (D+ = prijem)
Pneumokokova pneumonie
Influenza, HIV, ...

Porucha regulace alternativni
cesty komplementu (napr. faktor H,
protein MCP, gen pro faktor C3,...)

Sekundarni (po ASCT, malignity, leky,
autoimunitni onemocnéni)
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Patogeneze HUS

poskozeni endotelu tromboticka
v glomerulech ledvin mikroangiopatie

Infekce: STEC E. coli (D+ = prijem)
Pneumokokova pneumonie
Influenza, HIV, ...

Mikroangiopaticka hemolyticka anemie

Glomerularni ischemie

Porucha regulace alternativni
cesty komplementu (napr. faktor H, Akutni renalni selhani Urémie
protein MCP, gen pro faktor C3,...)
Hypertenze
Sekundarni (po ASCT, malignity, leky,

autoimunitni onemocnéni) Mirna trombocytopenie



Klinicke priznaky HUS

Nespecifické (dusnost, unava, oligurie az anurie)

Dle etiologie

- prujmy (STEC produkujici E. coli)
- pneumokokova pneumonie, sepse
- nadorova onemocneni

- autoimunity, ...



Diagnostika a terapie HUS

. . . L4 . . .
Aetepisodeo™A = tromboticka mikroangiopatie
Identify STEC-HUS
Stool culture for STEC and PCR for stx genes
ortest for free stx or 0157 antigen with or
without LPS serology vs STEC serogroups

Rule out TTP PEwith orwithout IS
Plasma ADAMTS13 activity {Plif congenital TTP)
(if <10%, anti-ADAMTS13 antibodies) _ _

identify SP-HUS — -
Amoxicillin Blood, CSF, pleural fluid culture, and test for "ﬁﬂg;;ﬁs&e"t ‘:;Te;lse‘rﬁ:‘?;:ﬁ T:M
or third SP soluble antigen with or without SP PCR edical history, physical exa on, -
generation UG:;? r:lglliitr;g\:laplftz:?T;an laboratory tests (HIV, ANA, anti-DNA, and APL
cephalosporin DAT (direct Coombs test) with orwithout MalIgnantrzf_pfﬂ?flzlgpi e T, malignancies,
T-F antigen detection systemic diseases, dnugs

Identify cblC-defect-HUS
Plasma homocysteine concentrations
Concentrations of methylmalonic acid
in urine or plasma with or without
MMACHC direct sequencing (if high
concentrations of MMA)

Intramuscular hydroxocobalamin
with folinic acid, betaing,
and camnitine

During initial work-up (5-7 days)

Initial work-up (<24-48 h) Start daily PE with FFP
(1-15 plasma volume per session)

Atany age

Supportive treatment
Uncertain benefit fi KE-HUS Early onset (<2 years i

'::Emat'ln 'FE t rgm DGKE sequencing Ry Atypical HUS Personal or familial history of atypical HUS
and eculzuma Recurrence of HUS in the renal graft

Plasma C3, C4, CFH, and CFl with orwithout CFB dosages, anti- CFH antibodies, MCP expression on leukogytes
Screening for mutations in CFH, CFI, MCR C3, CFB, THBD™ and for CFH hybrid genet

Anti-CFH antibody >1000 U/mL
First-line eculizumab within <24h of onsetwhenever Switch to eculizumab First_line
possible. If not available, start PE with FFP Haematological remission under PE does not eculizumab
PEand IS with or without eculizumab (60 mU/kg per session; use P1if PE not available) invariably lead to renal function improvement

All patients with atypical HUS are eligible for eculizumab treatment, including those with normal platelet count
Do not wait for complement genetic tests to start eculizumab because the earier the initiation of eculizumab,
the better is the renal outcome

Persistent thrombocytopenia during first 7-10 days of eculizumab Trend towards increase in platelet count
Chack complement blockade
(CHS0 <10%, eculizumab trough concentration =100 pg/mL)
Do not resume PE

No trend towards increase in platelet count
Check complement blockade, eculizumab concentration,
or C5 polymorphism
Recheck and complete differential diagnosis

Non-complement- mediated TMA Persistent thrombocytopenia after7-10 days of eculizumab




Diagnostika a terapie HUS

First episode of TMA

Identify STEC-HUS
Stool culture for STEC and PCR for stx genes
ortest for free stx or 0157 antigen with or
without LPS serology vs STEC serogroups

D \"4 t . D A\ I s
Rule outTTP - PEwith orwithout IS e I X O S P e I
Plasma ADAMTS13 activity {Plif congenital TTP)

(if <10%, anti-ADAMTS13 antibodies)

identify SP-HUS — -
Amoxicillin Blood, CSF, pleural fluid culture, and test for "ﬁﬂg;;ﬁs&e"t ‘:;Te;lse‘rﬁ:‘?;:ﬁ T:M
or third SP soluble antigen with or without SP PCR edical history, physical exa on, -
generation UG:;? r:lglliitr;g\:laplftz:?T;an laboratory tests (HIV, ANA, anti-DNA, and APL
cephalosporin DAT (direct Coombs test) with orwithout MalIgnantrzf_pfﬂ?flzlgpi e T, malignancies,
T-F antigen detection systemic diseases, dnugs

Identify cblC-defect-HUS
Plasma homocysteine concentrations
Concentrations of methylmalonic acid
in urine or plasma with or without
MMACHC direct sequencing (if high
concentrations of MMA)

Intramuscular hydroxocobalamin
with folinic acid, betaing,
and camnitine

During initial work-up (5-7 days)

Initial work-up (<24-48 h) Start daily PE with FFP
(1-15 plasma volume per session)

Atany age

Supportive treatment
Uncertain benefit fi KE-HUS Early onset (<2 years i

'::Emat'ln 'FE t rgm DGKE sequencing Ry Atypical HUS Personal or familial history of atypical HUS
and eculzuma Recurrence of HUS in the renal graft

Plasma C3, C4, CFH, and CFl with orwithout CFB dosages, anti- CFH antibodies, MCP expression on leukogytes
Screening for mutations in CFH, CFI, MCR C3, CFB, THBD™ and for CFH hybrid genet

Anti-CFH antibody >1000 U/mL
First-line eculizumab within <24h of onsetwhenever Switch to eculizumab First_line
possible. If not available, start PE with FFP Haematological remission under PE does not eculizumab
PEand IS with or without eculizumab (60 mU/kg per session; use P1if PE not available) invariably lead to renal function improvement

All patients with atypical HUS are eligible for eculizumab treatment, including those with normal platelet count
Do not wait for complement genetic tests to start eculizumab because the earier the initiation of eculizumab,
the better is the renal outcome

Persistent thrombocytopenia during first 7-10 days of eculizumab Trend towards increase in platelet count
Chack complement blockade
(CHS0 <10%, eculizumab trough concentration =100 pg/mL)
Do not resume PE

No trend towards increase in platelet count
Check complement blockade, eculizumab concentration,
or C5 polymorphism
Recheck and complete differential diagnosis

Non-complement- mediated TMA Persistent thrombocytopenia after7-10 days of eculizumab




Amoxicillin
orthird
generation
cephalosporin

Intramuscular hydroxocobalamin
with folinic acid, betaing,
and camnitine

Supportive treatment
Uncertain benefit from
PE and eculizumab

Anti-CFH antibody >1000 U/mL

PE and 1S with or without eculizumab

No trend towards increase in platelet count
Check complement blockade, eculizumab concentration,
or C5 polymorphism
Recheck and complete differential diagnosis
Non-complement-mediated TMA

DGKE sequencing

Diagnostika a terapi

First episode of TMA

Identify STEC-HUS
Stool culture for STEC and PCR for stx genes
ortest for free stx or 0157 antigen with or
without LPS serology vs STEC serogroups

Rule out TTP
Plasma ADAMTS13 activity
(if <10%, anti-ADAMTS13 antibodies)

PEwith or without 1S
(P1if congenital TTP)

Identify SP-HUS
Blood, CSF, plevral fluid culture, and test for
SP soluble antigen with or without SP PCR
Chest radiograph or CT scan
DAT (direct Coombs test) with orwithout
T-F antigen detection

Identify coexistent disease-related TMA
Medical history, physical examination,
laboratory tests (HIV, ANA, anti-DNA, and APL
Malignant hypertension, SOT, malignancies,

systemic diseases, drugs,

Specific treatment

Identify cblC-defect-HUS
Plasma homocysteine concentrations
Concentrations of methylmalonic acid
in urine or plasma with or without
MMACHC direct sequencing (if high
concentrations of MMA)
During initial work-up (5-7 days)
Start daily PE with FFP
(1-15 plasma volume per session)

Initial work-up (<24-48 h)

Atany age
Personal or familial history of atypical HUS
Recurrence of HUS in the renal graft

KE-HUS

Early onset (<2 years)

FH, and CFl with orwithout CFB dosages, anti- CFH antibodies, MCP expression on leukocytes
Screening for mutations in CFH, CFI, MCR C3, CFB, THBD™ and for CFH hybrid genet

Atypical HUS

Plasma (3, C

Switch to eculizumab
Haematological remission under PE does not
invariably lead to renal function improvement

First-line
eculizumab

First-line eculizumab within <24h of onset whenever
possible. If not available, start PE with FFP
(60 mL/kg per session; use Plif PE not available)

All patients with atypical HUS are eligible for eculizumab treatment, including those with normal platelet count
Do not wait for complement genetic tests to start eculizumab because the earier the initiation of eculizumab,
the better is the renal outcome

Trend towards increase in platelet count
Chack complement blockade
(CHS0 <10%, eculizumab trough concentration =100 pg/mL)
Do not resume PE

Persistent thrombocytopenia during first 7-10 days of eculizumab

Persistent thrombocytopenia after7-10 days of eculizumab

Déti

Kauzalni terapie dle etiologie




Diagnostika a terapi

First episode of TMA

Identify STEC-HUS
Stool culture for STEC and PCR for stx genes
ortest for free stx or 0157 antigen with or
without LPS serology vs STEC serogroups

Rule out TTP
Plasma ADAMTS13 activity
(if <10%, anti-ADAMTS13 antibodies)

Identify SP-HUS
Blood, CSF, plevral fluid culture, and test for
SP soluble antigen with or without SP PCR
Chest radiograph or CT scan
DAT (direct Coombs test) with orwithout
T-F antigen detection

Identify coexistent disease-related TMA
Medical history, physical examination,
laboratory tests (HIV, ANA, anti-DMA, and APL)
Malignant hypertension, HSCT or SOT, malignancies,
systemic diseases, drugs, or HIV

Amoxicillin
orthird
generation
cephalosporin

Identify cblC-defect-HUS
Plasma cysteine concentrations
Concentrations of methylmalonic acid
in urine or plasma with or without
MMACHC direct sequencing (if high
concentrations of MMA)

Intramuscular hydroxocobalamin
with folinic acid, betaing,
and camnitine

During initial work-up (5-7 days)
Start daily PE with FFP
(1-15 plasma volume per session)

Initial work-up (<24-48 h)

Supportive treatment
Uncertain benefit from
PE and eculizumab

Atypical HUS

Early onset (<2 years)

Plasma C3, C4, CFH, and CFl with orwithout CFB dosages,
Screening for mutations in CFH, CFI, M

nti- CFH antibodies, MCP expression on leukocytes
B, THBD™ and for CFH hybrid genet

Anti-CFH antibody >1000 U/mL

Switch to eculizumab
Haematological remission under PE does not
invariably lead to renal function improvement

First-line eculizumab within <24h of onsetwhenever
possible. If not available, start PE with FFP

PEand IS with or without eculizumab (60 mU/kg per session; use P1if PE not available)

All patients with atypical HUS are eligible for eculizumab treatment, including those with normal platelet count
Do not wait for complement genetic tests to start eculizumab because the earier the initiation of eculizumab,
the better is the renal outcome

No trend towards increase in platelet count Persistent thrombocytopenia during first 7-10 days of eculizumab

Check complement blockade, eculizumab concentration,
or C5 polymorphism
Recheck and complete differential diagnosis Do

Non-complement- mediated TMA Persistent thrombocytopenia after7-10 days of eculizumab

Personal or familial history of atypical HUS
Recurrence of HUS in the renal graft

Déti
Kauzalni terapie dle etiologie
Atypicky HUS

- Eculizumab

= revolucni terapie HUS
- inhibitor C5 slozky komplementu

PEwith or without 1S
(P1if congenital TTP)

Specific treatment

Atany age

Trend towards increase in platelet count
Chack complement blockade
(CHS0 <10%, eculizumab trough concentration =100 pg/mL)
ot resume PE



Diagnostika a terapie HUS

First episode of TMA
Children S |14
Identify STEC-HUS o S e I
Stool culture for STEC and PCR for stx genes
ortest for free stx or 0157 antigen with or

without LPS serology vs STEC serogroups

Rule out TTP
Plasma ADAMTS13 activity
(if <10%, anti-ADAMTS13 antibodies)

PEwith or without 1S
(P1if congenital TTP)

Identify SP-HUS

Vyloucit

Identify coexistent disease-related TMA

Amoxicillin
orthird
generation
cephalosporin

Intramuscular hydroxocobalamin
with folinic acid, betaing,
and camnitine

Supportive treatment
Uncertain benefit from
PE and eculizumab

Anti-CFH antibody >1000 U/mL

PE and 1S with or without eculizumab

DGKE sequencing

Blood, CSF, plevral fluid culture, and test for
SP soluble antigen with or without SP PCR
Chest radiograph or CT scan
DAT (direct Coombs test) with orwithout
T-F antigen detection

Identify cblC-defect-HUS
Plasma homocysteine concentrations
Concentrations of methylmalonic acid
in urine or plasma with or without
MMACHC direct sequencing (if high
concentrations of MMA)

Initial work-up (<24-48 h)

KE-HUS

Early onset (<2 years)

Plasma (3, C

Atypical HUS

Medical history,
laboratory tests (HI
Malignant hypertension,

systemic diseases, drugs,

During initial work-up (5-7 days)
Start daily PE with FFP
(1-15 plasma volume per session)

FH, and CFl with orwithout CFB dosages, anti- CFH antibodies, MCP expression on leukocytes

Screening for mutations in CFH, CFI, MCR C3, CFB, THBD™ and for CFH hybrid genet

First-line eculizumab within <24h of onsetwhenever

possible. If not available, start PE with FFP
(60 mL/kg per session; use Plif PE not available)

Switch to eculizumab

Haematological remission under PE does not
invariably lead to renal function improvement

ysical examination,
NA, anti-DMA, and APL
SOT, malignancies,

Specific treatment

Atany age
Personal or familial history of atypical HUS
Recurrence of HUS in the renal graft

First-line
eculizumab

All patients with atypical HUS are eligible for eculizumab treatment, including those with normal platelet count
Do not wait for complement genetic tests to start eculizumab because the earier the initiation of eculizumab,
the better is the renal outcome

Trend towards increase in platelet count
Chack complement blockade
(CHS0 <10%, eculizumab trough concentration =100 pg/mL)
Do not resume PE

No trend towards increase in platelet count Persistent thrombocytopenia during first 7-10 days of eculizumab

Check complement blockade, eculizumab concentration,
or C5 polymorphism
Recheck and complete differential diagnosis

Non-complement- mediated TMA Persistent thrombocytopenia after7-10 days of eculizumab

Komorbidity



Amoxicillin
orthird
generation
cephalosporin

Intramuscular hydroxocobalamin
with folinic acid, betaing,
and camnitine

Supportive treatment
Uncertain benefit from
PE and eculizumab

Anti-CFH antibody >1000 U/mL

Diagnostika a terapie HUS

Identify STEC-HUS
Stool culture for STEC and PCR for stx genes
ortest for free stx or 0157 antigen with or
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Blood, CSF, plevral fluid culture, and test for
SP soluble antigen with or without SP PCR
Chest radiograph or CT scan
DAT (direct Coombs test) with orwithout
T-F antigen detection

Identify cblC-defect-HUS
Plasma cysteine concentrations
Concentrations of methylmalonic acid
in urine or plasma with or without
MMACHC direct sequencing (if high
concentrations of MMA)
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Early onset (<2 years)

Plasma 3, C4, CFH, and CFlwith

rwithout CFB dosages,
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Plasma ADAMTS13 activity
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Identify coexistent disease-related TMA
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Dospéli
PEwith orwithout IS o S p e I
(P1if congenital TTP)

Vyloucit

b
Komorbidity

Behem diagnostiky

Atany age

- Podani krevni plazmy

Recurrence of HUS in the renal graft
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Recheck and complete differential diagnosis

Non-complement- mediated TMA Persistent thrombocytopenia after7-10 days of eculizumab
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Diagnostika a terapie HUS

Fyziologicky stav

G5 C5a C7
C3a Faktor H
Cé6 Cc8
C5b
C3 C3b
C5b Membrane attack
complex
Eculizumab a atypicky HUS
C5
\
C3a Fakeor H _ ‘

C3 C3b




Prognoza HUS

Chronické renalni selhani

Pred eculizumabem:
Deti 30-50 %
Dospeli 40-60 %
Eculizumab:

Pod |5 %






