Hemolyticko-uremicky syndrom

Poprveé byl HUS klinicky popsan ve v Kinderspital Ziirich
Gaseerem a spolupracovniky v r. 1955. V nazvu prace pouzit
plural- ,,...Syndrome®..- jako by autori tusili, Ze nejde o jednu
entitu

Onemocneéeni charakterizovaneé
mikroangiopatickou hemolytickou anémii

. trombocytopénii '

. akutnim selhanim ledvin f




Historie 2)

V r. 1983 Karmali se spolupracovniky
poprveé popsali souvislost mezi

infekci Escherichia coli — serotyp O157:H7 (STEC)

produkujici verocytotoxin (shiga toxin) a rozvojem HUS

Karmali Ma, Steele B, Petric M., Lim C. Sporadic cases of haemolytic-uraemic syndrome
associated with faecal cytotoxin and cytotoxin-producing Escherichia coli in stools. Lancet o b
619-620

Nejcastéjsi serotypy STEC
O 157:H7, 026, O111, O145:H7, O104:H4

Shiga toxin 1,2 (Stx 1,2)

Marejkova M, Bldhova K, Dusek J, Petras P: Rodinny vyskyt enterohemoragického Escherichia coli O145:H28
Zpravy EM (SZU, Praha) 2010; 19(10): 300.302




Definice - D+HUS

. typicky, (“klasicky”) HUS, prujem v predchorobi (D+)

. D+ HUS predstavuje 90% vsech HUS u deéti

. prukaz patogennich E. coli priblizné v 80 %

. vodnaty prujem s krvi — hemoragicka kolitida

. po 5-7 dnech rozvoj hemolyzy, trombocytopénie

. po nékolika dnech oligurie/anurie

. mortalita D+HUS nizka, pod 5%, obvykle jen v akutni fazi
onemochneni

. hicméné u nékterych pacientu s D+HUS progrese do ESRD



Incidence D+HUS ve svété/100 000 déti

Zemé déti déti Zdroj dat
< 5let <15 years

USA 1.6-1.74 WHO meeting, 1998
USA 1.85 0.67 Am J Epid, 2002
Canada 1.44 J Pediatr, 1994
Italy 0.28 Emerg Inf Dis, 2003
Austria 0.7 ESPN, 2003
CZECH REP. 1.4 monografie, 2000
ARGENTINA 22111 ? WHO meeting,1998

“:'r‘;;'{(‘l‘(‘y"“ i Monografie;

synd \ Blahova, K., Bielaszewska, M., Stejskal, J., Matéjkova, E.:

Hemolyticko-uremicky syndrom
Triton, Praha 2000
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E 3 Ep idemiologie 1)
SRR (zdroj infekce STEC)

Hovezi dobytek (jejich zazivaci trakt a vykaly) hlavnim vektorem E.coli
O157:H7 (téz vysoka zveér, kozy, pizmoni...)

Kontaminace

. poziti kontaminovaného, nedostatecné tepelné upraveného masa
(“hamburger disease”)

. hepasterizované mléko a mlécné vyrobky (syry)
. kontaminovana voda (pitna, uzitkova - bazény)

. kontaminované ovoce, zelenina, ovocné dzusy

. primy €i nepfimy kontakt se zviraty



Epidemiologie 2)
(zdroj infekce STEC)

. prenos ,,person-to-person“ (azylové domy, stacionare pro
mentalné postizené ...)

. popisovan sezonni vyskyt

Human E.coli O157:H7 infection associated with the
consumption of unpasteurized goat milk.

Bielaszewska M, Blahova K, Janda J: Epid Inf, 1997



Epidemicky vyskyt D+HUS s
prokazanym zdrojem infekce
E.coli
O157:H7

country number of | number of [number of HUS| number of | sources of E.
pts with | hospit. pts | pts (% of all deaths coli
enterocol. pts)

USA (Cabooll) 1989 - 90 2 (0.8%) contamin.
drinking wate

USA (Washington, | 1992 - 93 hamburgers
Idaho, Nevada,

California)

UK (Lothian, 1994 >100 33 9 (9%) 1 unpasteur.
Scotland) cow milk

UK (Scotland) | 1096 27 (5.3%)
Japan (Sakai City) 1996 8576 | 606 | 106 (1.24%)




Epidemie HUS v severnim Némecku, 2011

« Agresivni kmen Escherichia coli O104:H4, s produkci Stx 2 —
kontaminace klicki Trigonelly (farma-Sasko, puvod semen —Egypt)

« N EnglJ Med 2011, 365:1771-1780.

« VSechny izolaty E. coli 0104:H4 vykazovaly virulentni znaky typickeé

pro STEC a exprimovaly fenotypy produkujici stx2 se zvySenou
schopnosti adherence k epitelu streva

« Celkovy pocet infikovanych pacientii:

 Rozvoj HUS u pacienti (22%), (median
42 let), prevazovaly , Inkubace 8

Latinsky Trigonella sp , Cesky Piskavice- Fecké seno



Patogeza HUS 1)

poziti STEC, kolonizace and adhese na
l enterocyty (tenke i tlusté strevo)

Stx moves across the intestinal
mucosa into systemic circulation

Stx ... A-subunit (enzym.active) _ _ o _
interraction and binding of Stx with:

B-subunit (part for binding) -POLYMORPHONUCLEARS
(crucial aspect in pathogenesis)
STx / -elry:hlrotcytes (Plantigen)
from circulation rapidly binds Platelets
-monocytes

(2 hours after ingestion) to Gb3
receptors on endothelial cells
in target organs: \ ENDOTHELIAL DAMAGE

KIDNEY, CNS, PANCREAS (inhibition of protein synthesis about
30 min. after binding)

Gb3 receptor ...globotriaosylceramide receptor



Patogeneze HUS 2)

poskozeni endotelu

Synthesis of PGI(2) release of upregulation of cytokine
l (prostacyclin=potent T ultra large T genes
vasodilatator, inhib VWF multimers -macrophage related
of platelet aggregat. cytokines
and addhesion) -fibrosis related
cytokines ( TNF,
fibroblast growth factor)

synthesis of
NO(antioxydant)

release prothrombotic agents

T PAI-1 (plasminogen activator inhibitor)
PAF (platelet activating factor)

T™M  (plasma thrombomedulin)

THROMBOTIC MICROANGIOPATHY
(vessel wall thickening, intraluminal platelet thrombosis)

v

ACUTE RENAL FAILURE
(partial or complete obstruction of the vessel lumina)



Diagnostika STEC

1) Izolace STEC .......... kultivace E.coli (sorbitol Mac Conkey agar)
.......... detekce antigent (0157,0111... - ELISA)

2) Sekvence Stx génu (PCR - gény pro STx 1,2)
3) Detekce volného Stx (1,2) ve stolici (ELISA)

4) Prukaz sérovych IgM, IgG protilatek proti E.coli (0157) lipopolysacharidu
(ELISA, Immunoblot)

5) Prukaz protilatek IgM, IgA proti E. coli (0157) lipopolysacharidu ve slinach
Saliva-based immunoassays as a noninvasive method for the

diagnosis of E.coli O157.
Ludwig et al:Pediatr Res, 2002, 52(2):307-13



Lecba HUS 1)

podpurna, symptomaticka lécba
uprava vnitrniho prostredi (ionty, hyperhydratace)
zajisteni dostatec¢né vyzivy (obvykle centralnim zilnim katétrem)

transfuze
(erymasa pri Hb<60g/L, preferované jsou promyté erytrocyty)

podani krevnich desti¢ek pfi trombocytopénii <10-20 x 10°/L (pred kanylaci
CZK)

dialyza (PD, HD, HDF)
Ié€ba kmplikaci (hypertenze, diabetes mellitus, kfece, atd.)

transplantace



Extrarenalni postizeni u D+ HUS
1y

Gastrointestinalni trakt

(tlusté strevo, tenké strevo, nekrézy, perforace, intvaginace, prolaps,
striktury, pankreatitida, diabetes mellitus, elevované jaterni enzymy,
cholelithiaza)

Centralni nervovy system
(kreCe, somnolence, kdma, krvaceni - predilekéné oblast bazalnich ganglii)

Srdce (ischemie, infark)
Plice (krvaceni/ledém)

Ostatni

(svaly — rabdomyolyza, priusni zlaza — parotitida, oc€i- retinalni krvaceni)



Extrarenalni postizeni u D+ HUS
2)

Extrarenal involvements in D+ HUS

B colitis % pts

B pancreatitis % pts
O diabetes % pts

O other GIT % pts

B CNS % pts
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R. L. Siegler (283 S. Grodinsky (76 K. Blahova (49
pts - 23 yers) pts - 6 yers) pts - 10 yers)







Dlouhodoba prognoza renalnich
funkci u pacientu po D+HUS 2)

Results of examinations up to 5 years, 5-10
years and more than 10 years after the acute
phase of HUS in Czech children

pts n=23 nN=20 n=20

OCRIF (chronic renal
insufficiency/failure,
dialysis, Tx)

B RRS (residual renal
symptoms)

OR (recovery)

upto5years 5—10years > 10 years iInterval between
acute phase of HUS and performed reexamination (1998/99)



