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LINK Shiga-toxin producing Escherichia coli and hemolytic uremic syndrome

HELANCET,MARCH 19,1983 619

EVIDENCE OF INFECTION BY VT * E. COLI IN 15 CASES OF SPORADIC

h'm]‘n mmun 1 1 HUS (A-0) AND 2 PATIENTS WITH UNCOMPLICATED DIARRHOEA WHO
Pl' € ary CO ication WERE SIBLINGS OF HUS PATIENTS

VT* E. coli Faecal
SPORADIC CASES OF HAEMOLYTIC-URAEMIC (serotype) VT | VT antibody
SYNDROME ASSOCIATED WITH FAECAL Patient | Age | Sex in stools titre titre
CYTOTOXIN AND CYTOTOXIN-PRODUCING £ N Tl Yes (026:K60) NA NT
ESCHERICHIA COLI IN STOOLS B | 18mo| M| Yes(OI13:K75:H21) | NA NT
: C 12yr | M| Yes(O111:K57:H8) NA NT
MoHAMED A. KARMALI BRIAN T. STEELE* g 114 mo ; Yes (O1 8=K58)NM 1:5120 NT
11 mo Yes (O157:H7) 1:320 NT
MARTIN PETRIC CORAZON Lim F | 16mo| F| Yes(OI57:H7) |1:320 | 1:80 (day9)
Departments of Bacteriology and Virology; 1:1280 (day 43)
Research Institute; and Division of Nephrology, Department of g ZZ e £ v 0‘1(';;_(2;?“21 11342(? I;g
Pediatrics, Hospital for Sick Children, Toronto, Ontario, Canada 1 2% zg v 2 No ) 180 NT
M5G 1X8 and Department of Microbiology, University of Toronto ] Izmol B No 1:80 "NT
K 38mo | F No -ve 1:80 (day 17)
ummary A cytotoxin active on Vero cells, less active L 1:320 (day 28)
on hela cells, and inactive on WI38 cells o ?i o I; 1:12 e ig
Vero toxin [VT]) was detected in stool isolates of Escherichia N |32mol| F No o NT
ofi from 8 of 15 sporadic cases of haemolytic uraemic 0 Imo | F No -ve NT
yndrome (HUS). Stools from 5 of these 8 patients were gkl gomo | M| Yes(O157:H7)  |1:2560 | 1:160 (day 30)
xamined for faecal VT activity, and all were positive. Of the Sibof K| 8mo| M Yes (O157:H7) 1:320 | 1:20 (day 4)
10f 15 patients who did not have VT * E. coli, 2 were positive 1:80 (day 35)

or faecal VT, and a third (patient K) had strong serological

: i : . : : UT = untypable so far. N'T = not tested so far. NA=stool not available for
widence of VT * E. coli infection. 2 HUS patients, including testing. NM = non-motile.
alae T had Slinns aetls

1rmanminliscatad diaveclhana werlha

Karmali MA et al, Lancet 1983



Nomenclature

* VTEC Verocytoxin-producing Escherichia coli
* Verocytoxin-1 (VT1), verocytotoxin-2 (VT2)

* STEC Shiga toxin-producing Escherichia coli
* Shiga toxin-1 (Stx1), shiga toxin-2 (Stx2)

* EHEC Enterohemorrhagic Escherichia coli
» STEC causing disease in humans (bloody diarrhea)

Tupical HUS  HUS with bloody. diarel

*  STEC-HUS HUS caused by STEC-infection
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Epidemiology of STEC




Ql:

How many STEC-HUS patients have you treated (10y) ?
<5

<10

<20

> 20



Broad animal reservoir of STEC

birds: Iong-distanc;g\ STEC transfer \

wildlife

domestic

i ST

Human to human

Beutin L, BfR Forum Verbraucherschutz, 2012



85% of STEC infections in humans are food borne

Photo illustration

USDA says E. coli O157:H7 outbreak likely
linked to ground beef

By Coral Beach on March 30, 2021

UPDATED: Comments from CDC added

Federal officials have concluded investigation of a previously unrevealed multi-state
foodborne illness outbreak. Ground beef was identified as the likely source of the E.
Coli 0157:H7 behind the infections.

FSN Food Safety News

Breaking news for everyone's consumption

Photo illustration

E coli O157:H7 outbreak likely caused by
leafy greens of unknown origin is over

By News Desk on December 22, 2020

Forty confirmed cases of E. coli O157:H7 sent 20 people to hospitals in 19 states in
an outbreak linked to leafy greens. But the specific type or brand remains unknown
and the outbreak is over, reports the federal Centers for Disease Control and
Prevention.

Lake Nokomis in Fall

Up to 69 Shiga toxin-producing illnesses
acquired from popular Minneapolis
swimming beach

By News Desk on August 22,2019



FIGURE 1. Number of ongoing possible multistate outbreak investigations,* by pathogen and week — United States, 2016
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Abbreviation: STEC = Shiga toxin-producing Escherichia coli.
*n=174.

MMWR November 2020;69:6

FIGURE 2. Number of webpage views for CDC announcements of
multistate foodborne outbreaks,* by outbreak source — United
States, 2016
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EU One Health Zoonoses Report 2019

Campylobacteriosis

Salmonellosis

(N = 87,923)

(N =220,682)

STEC infections (N=7775) e
STEC infections (N=7,775)
Yersiniosis (N = 6,961) e
Yersiniosis (N=6,961)
Listeriosis || (N =2,621) Listeriosis (N = 2,621)
§ Tularaemia | (N = 1,280) Tularaemia |l (N = 1,280)
o
Q fever =
§ Qfever |(N=950) gl
N Echinococcosis [l (N = 739)
Echinococcosis | (N = 739) =
West Nile virus infection (N = 443)"
3 . s . — 1
West Nile virus infection | (N = 443) Brucellosis | (N =310)
5 TB caused by M. B
Brucellosis | (N =310) bovis{M. caproe =147)
TB caused by M. bovis/M. caprae (N = 147) Trichincllosis. | (N = 96)
Rabies | (N=4)
Trichinellosis | (N =96) f r r \
0 1 2 3
Rabies | (N =4) R Notification rate per 100,000 population
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Note: The total number of confirmed cases is indicated between parentheses at the end of each bar.
! Exception: West Nile virus infection for which the total number of cases was used.
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Minimal infective dose
10-100 organisms for humans

STEC is non-invasive

Jubelin G et al, Microorganisms 2018



STEC causing HUS e

Cell
membrane

Serotypes - Shiga toxin 1and / or2

Production of toxins = g ®

o -®
Table 1 Serotypes, stx genotypes, and additional virulence factors identified in 280 patients with STEC-HUS
Serogroup (n=280) Virulence genes
StXoo/S0H. (n=179) Sbx,, (n=94) stxy, (n=2) SEX | /S1X5, (n=5) eae (n=274) ehxA (n=277)

O157:H7 (206, 73.6%) 179 27 - 206 206
O145:NM (47, 16.8%) - 47 - 47 47

Big 5 O121:H19 (15, 54%) . 15 - 15 15
026:H11 (2, 0.7%) - 1 1 2 2
0103:H2 (2, 0.7%) - - - 2 2 2
O113:H21 (1, 0.35%) - 1 - -
O174:NM (1, 0.35%) - 1 - - -
0O59:H19 (1, 0.35%) - 1 - - -
O8:H16 (1, 0.35%) - - - 1 - 1
091:NM (1, 0.35%) - - - 1 - -
ONT:HNM (2, 0.7%) - 1 1 1 2
ONT:HNT (1, 0.35%) - - - 1 1

ONT O non-typeable I I
Alconcher LF et al, Pediatr Nephrol 2020



The patient with HUS — North Italian HUS Network
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TABLE 1. Number of Families With Positive Households in Relation to Those

___ Investigated for Each Variable Considered: Case Patient Disease, STX and

ALz ) Serogroup of the Involved STEC
6-11 20 (19.8%) 3.75 -
1217 5(5.0%) N. Families

N.Index With Positive
_-— Variable Type Cases Households Prevalence % 95% CI P Value

Condition HUS 23 9 39.1 (22.2-59.2) Ns
BD 16 5 31.3 (14.2-55.6)

| | | I Siblings > Mothers > Fathers > Grandparents
|I|.||.....-_,

10 11 12 13 14 15 16 17 18
Age (years)

10y Follow-up : STEC-HUS 89 cases (median age 4.3y) and aHUS 12 cases (median age 3,7y)

Ardissino G et al, Eur J Pediatr 2016, Vittorio Luini M et al, Pediatr Infect Dis J 2021



STEC 0104:H4 outbreak in Germany 2011 - adults
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Figure 2. Epidemiologic Curve of the Outbreak.

Shown are the numbers of cases of the hemolytic-uremic syndrome (HUS) and of Shiga-toxin—producing Escherichia coli (STEC) gastro-
enteritis, according to sex. Only cases with a known date of onset are included here — 802 of 845 cases of the hemolytic—uremic syn-
drome and 2700 of 2971 cases of Shiga-toxin—producing E. coli diarrhea.

Frank C et al, NEJIM 2011

EIEC DAEC




STEC infection— STEC-HUS in children

Contamination
with E. coli Spontaneaous recovery

! rt 1

Diarrhoea | Bloodydiarrhea

80-90% |  50-60% 10 - 15% > 30 - 50% >

Annual Incidence STEC-HUS children < 5 y varies per country: 10.4/100.000 in Argentina; 1.5-1.8/100.000 in Italy / France / Germany




Symptoms STEC-HUS patients at presentation

Previously healthy , age < 5y, seasonal variation, m=f

Vomiting, nausea
Diarrhea (watery, often bloody) , however in 10% of STEC-HUS patients NO diarrhea at presentation

Pale,
Jaundice in some schizocyte_s —
Fever absent in most cases E 'OO ) @Q' ®p 7. °
O
Petechiae , ecchymosis o Q‘ lo’ %@ l 00
Restless, irritable, somnolence, convulsions >\ Q/\O Vel o OQ“G
’ ’ ’ (\,} ‘,Qv l O
Oliguria, anuria D () QQ %? o 5
S e "% Og
Pancreatic involvement go Do ¢
[ Q ‘t.“. o:,‘,«.‘ o o
...Cardiomyopathy (A O@ Y0 O D“‘! ¢
poO. oo mo{?mn e O



Detection of STEC
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Use rectal swab when no stool is immediate available

e =) . . . . .
Enteropathogen detection in children with diarrhoea, or 9'*} ®
\ / vomiting, or both, comparing rectal flocked swabs with
\ . .
T~ \ stool specimens: an outpatient cohort study
Stephen B Freedman, Jianling Xie, Alberto Nettel-Aguirre, Bonita Lee, Linda Chui, Xiao-Li Pang, Ran Zhuo, Brendon Parsons, James A Dickinson,
g & Otto G Vanderkooi, Samina Ali, Lara Ostemreicher, Karen Lowerison, Phillip I Tam, on behalf of the Alberta Provincial Pediatric EnTeric Infection
\/ TEam (APPETITE)*
. ( J
N=1519

Interpretation Rectal swabs should be done when enteropathogen identification and rapid detection are needed,
appropriate molecular diagnostic technology is available, and a stool specimen is not immediately available. In view
of their high yield, we urge that the recommendation against the use of rectal swabs as diagnostic specimens be

reconsidered.

Freeman S et al, Lancet Gastroenterol Hepatol 2017



Fecal STEC diagnostic algorithm

Screening targets Confirmatory targets Diagnosis
qPCR stx, and stx,

Virulence determinants: stx,, stx,,
SIX” escl, bfPA. aggR, aat
S | . erogroup: 026, 0103, 0104, 0111,

0121, 0145, 0157

[ Seroagglutination 0157 |

|

cul cul Confirmation of isolates:

ulture ulture B E - :H)-/genotypi
m==> | Suspicious colonies |mm==)>| S (O:H}/eenctyping

SMAC, CHROMagar CHROMagar SPT group

De Boer R et al, J Clin Microbiol 2015



Additional value of serology antibodies against LPS antigen (ELISA)

N=65

*k%

*%* N N *

=
o
e

-
o
5

8% @ Pos. 0157
804 18 % 3 Pos. non-0157
[ Negative

B Positive-STEC
[ Negative-STEC

o]
o
1

60+

[o2]
o
1

40

Proportion of patients (%)
=N
o

Proportion of patients (%)

204 20-
0_
R & &
o 2 <
S o &
6\0 v’ba‘,e ‘009
> 4 o
(€]
<@ $°0157 £ 0157 K:
S
8.
.\QQ
&
00

Wijnsma K et al, Pediatric Nephrol, 2016



Monitor urine when child with bloody diarrhea is STEC positive

ACUTE
N=100 Stx+ (10y) BLOODY
Stx + BD n=63 DIARRHEA
22 ery+ 15/22 HUS Rehydration and/or Maintenance fluids
41 e ry- no HUS Stool test for Stx + Standard stool culture + Urine test for uHb
I
| l
StX+ H U S n =3 7 Urine dip stick Negative for uHb | Urine dip stick Positive for uHb

37 ery+ v
Stx Negative ( Stx2  or 1+2

Continue hydration &
Urine dipstick/12H

Repeat Stx test

Stx1+2
Positive

Stop Specific Procedures STEC-HUS

Diarrhea PTL Consumption

Stx1
Confirmed

Resolves + Hemolysis

Capone V et al, ItalKid-HUS Network, Eur J Pediatr 2021



Case presentation

* 16 month-old boy
* Previously healthy
* Physical examination

* Fluctuating levels of alertness
* Petechiae at lower limbs




Q2: Case

A Most likely STEC-HUS
B Most likely aHUS
C It can be STEC-HUS, it can be aHUS

D Most likely TTP



Q3: Eculizumab?

A Yes, it is aHUS
B Yes, but further diagnostics needed
C No, it is STEC

D No, Plasma therapy, ECU not available



Thrombotic microangiopathy

Platelet count Hb
22 x10%/I + 4.5 mmol/I

TTP ] [ aHUS ] [ STEC-HUS

Convulsions
or

Anuric
or

Gastro-intestinal symptoms

[

 —

Diagnostic assays
<10% ADAMTS13 Shiga toxin/STEC
\ activity / \ positive ?/
)




Diagnostics

Atypical HUS
e Complement
- C3
- C4

* Autoantibodies against factor H

 Complement DNA analysis

STEC - HUS

* PCR feces
* Stx 1 gene
* Stx2gene
* Eae gene

e Serology
* 0157
* 026

* Molecular serotyping CERTE
- 080:H2

lllllllllllll




080 serotype

Stx 2d gene

eae ¢

plasmid

France 2013-2016, STEC isolations 153 / 521 HUS
45 / 153 080 median age 1.1y
46 / 153 0157 median age 4.0y
62 / 153 other median age 1.8y

Ingelbeen et al, Plos One 2018

Emerging Shiga-toxin-producing Escherichia
coli serogroup O80 associated hemolytic and
uremic syndrome in France, 2013-2016:
Differences with other serogroups

Brecht Ingelbeen,'?**, Mathias Bruyand', Patricia Mariani-Kurkjian®**, Simon Le Hello®,
Kostas Danis'?, Cécile Sommen', Stéphane Bonacorsi>*, Henriette de Valk’

m 0157
m 080

m otherserogroup

HUS cases with isolated STEC
O = N W s, OO N 00w

| 1 | | \ | \]
III‘IIQIIII Igl 1 IILI“Fl‘ H‘lll\ l'ﬂ
FEEEEEEEEEEEEEEEEEEEEE
2013 2014 2015 2016




Pathogenesis STEC -HUS

A

f
Lp tnﬂammahon Intimin - -_

Flagella " °"°’
Adapter
Proteins

ECM T.?l—'N\udeolln
Polymoriwon

Human intestinal *Inhibits immune responses
epithelium *Prevents protein synthesis

f

L)

Farfan & Torres, Infection & Immunity 2011
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Villysson A et al, review, Toxins 2017, van de Kar et al, Blood 1991, van Setten et al Kidney Int 1996, Feitz et al, Toxins 2020



Shiga toxin and its receptor Gb3 needed for developing STEC-HUS

Platelet microvesicles Leukocyte microvesicles

rs T e
in Cellular and Infection Microbiology o 10,3380 202000212

®
3

Glomerular
endothelium

Shiga Toxin-Bearing Microvesicles
Exert a Cytotoxic Effect on Recipient
Cells Only When the Cells Express
the Toxin Receptor

Karl Johansson', Annie Willysson ', Ann-Chariotte Kristoffersson ', Ashmita Tontanahal ',
Daniel Gillet?, Anne-lie Stahl' and Diana Karpman ™

' Department of Pediatrics, Clinical Scisnces Lund, Lund University, Lund, Sweden, 7 Universite Pars-Saciay, CEA, INRAE,
Meédicaments et Tachnologies pour ia Santé, (MTS), SIMoS, G-sur-YWette, France

Peritubular
capillary endothelium

Stx2 containing blood cell-derived microvesicles in renal cortex of a HUS patient

Stx has more biological effects:
-platelets, monocytes, neutrophils,..
-release cytokines/chemokines
-suppresses thrombomodulin expression
-etc etc etc

Stahl A et al, Plos Pathogens 2015, Johannes K et al, Front Cell Infect Microbiol 2020



Treatment options

Q' @
Gb3 analogue

Stx1 Stx2 T3SS Gb3

Miihlen & Dersch, Front Cell Infect Microbiol 2020



Treatment STEC-HUS

660 The Journal of PEDIATRICS

Table V. Peritoneal dialysis, results and biochemical data

. o Urea BUN
;. S v ) Water

Acute renal failure in infancy and childbood - Soluion Viup | Bhotts || Biimmes | amaion (=69 o
No. | mOsm./L. | mi/Kg/hr. | (hours) | (ml) | (ml/min./Kg.) | ' . (Gm.} Pre | Post
26 380 66 6 +400 1.04 17.5 450 360

Clinical course and treatment of 41 patients
23 450 65 7 240 2.11 206 580 330
22 368 64 12 120 1.54 26.4 630 240

Experience with 41 infants and children in acute renal failure is recorded; 28 of
them had the “hemolytic-uremic” syndrome. The mortality attributed to renal failure 450 64 2 + 40 1.49 59 560 450
was 37 per cent, Exchange transfusion was performed in 9 children, peritoneal

dialysis in 6, and extracorporeal dialysis in only 2. The regimen for conservative 450 64 4 +100 1.15 75 480 350
treatment of acute renal failure is discussed, and the efficacy of exchange resins in the
management of hyperkalemia is emphasized. 450 64 5 =50 1.5¢ 1.7 540 270
30 450 70 7 ~145 0.84 5.8 305 17
450 78 2 + 60 0.79 2.3 347 300
4 540 72 5 -550 1.10 28.2 425 340
Carlos A. Gianantonio, M.D.,* Margarita Vitacco, M.D.;
Javier Mendilaharzu, M.D., Fernando Mendilaharzu, M.D.,
450 70 8 -890 1.19 29.5 430 250
and Arnaldo Rutty, M.D.
36 440 62 8 ~150 1.56 9.7 260 180

BUENOS AIRES, ARGENTINA

Gianantonio CA et al J Pediatr 1962



Role for eculizumab in treatment of STEC-HUS?

A Patient 1 B Patiem 2 C Patient 3
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Infisions Infisions . N Infisions ot
=
Hemodalysis Hamodalyds Hemodalysis =
sy - -100 ¢ g 5= - ~100 € & 59 - - -10 § Z
fs! % 35| fsd SR 0B R LR U
'E 3~ Plasma ceatinine [ % & 2 'E 3 ré& 4 2 -E 3+ ; 1 JI Masma ceatinine 50 & 2 »
UE 3l £ -§“ b8 e f Masma creatinine ~ 40 E - 5 e _§ -]
| b B B l» 22 B~ 1 U\ s L 22 = 14 l» =2 ©
{ °< Leukocyte T — ° 3 _g ° Leukogytene e o o j 1 Leukocyte —.——y ° 3 =
108 6420246310246 802 § 0 5 1015 2025 30135 4048 o3 50 5 1015 2025 3035 40 45 o
=
S00 - ~ 3500 $00-, ~ 2500 S00 - ~ 3000 Z
- - -
2 so f| aquull E z N\ || 25 \y § 2
& 400~ ' ‘ — & 400+ - 2000 & 400~ n. 2500 &
350~ - 150 Platele 150~ >
i L | 2000 !j T 00 - 1500 !j T 300 Phtdet e !f %
g 2s0-[ 5 3 250 } 5 3 250~ 1500 %g -
3 200l g 1500 2 v 2004 ~100Q = Y 200~ i a
3 10 % Latae —nooo§ ¥ g i \ "'°°°§ =
B 100 debydrogenase X 1004 — ~500 B 10— Lacatedehydrogenase | ¢
& %04 ! -_.___._g«u_._ 500 e 504 Lacae debydrogmase e 50— \\—- — &
0 1 BA | LI T EAF JF | | L 1] 0 0 ] ] 1] 1] ] ] T ] 0 T 1] T T 1] ] ] T 0
108 642024638 D124K18D2 § 0 5 10152025 3035 40 4% S 0 5 1015 2025 3035 40 45
Day before D ay of Treatment Day before D ay of Treatment Day before Day of Treatmert
Treatment Treatment Treatment
Figure 1. Response to Eculizumab Therapy in Three Children with STEC-HUS and Progressive Central Nervous Systemn Irvolvernent.
Shown are data indicating rapid dinical improvement after the administration of monodonal 5 antibody eculizumab in three children with the hemn olytic-uremi ¢ syndrome associ-
ated with infection with Shiga toxin-producing Escheri v e li (STEC-HUS), resuling in central nervous sys®m involvement (as shownin Pagent 1 in PanelA). b all three children,
there was a rapid normalization in plasma creatinine levels and leukocyte counts, as well as in platelet counts and lactate dehydrogenase levels.

Lapeyraque AL et al, NEJM 2011



Is complement system activated in STEC-HUS ?? B YES

Kim Y et al. Breakdown products of C3 and factor B in hemolytic uremic syndrome. J Lab Clin Med:
1977,89:845-850

Monnens L et al. The complement system in hemolytic uremic syndrome in childhood. Clin Nephrol
1980;13:168-171

Thurman JM et al. Alternative pathway of complement in children with diarrhea-associated hemolytic
uremic syndrome. Clin J Am Soc Nephrol 2009

Ahlenstiel-Grunow T et al. Systemic complement activation and complement gene analysis in
enterohaemorrhagic Escherichia coli-associated pediatric haemolytic uraemic syndrome. Nephrol Dial
Transplant 2016

Westra D et al. Serological and genetic complement alterations in infection-induced and complement
mediatied hemolytic uremic syndrome. Pediatr Nephrol 2016



Best supportive care, plasma exchange, plasma exchange+eculizumab
German Outbreak - STEC-HUS 0104:H4 , 2011

No evidence for use plasmapheresis / _
eculizumab in STEC-HUS, n=491

Longterm?
Severe neurological symptoms
A m,i,,:,?_ endmi,,yl i B Requirement of renal replacement therapy C Serum creatinine
¢ - 8 baseline vs. endpoint baseline vs. endpoint
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Kielstein et al, Nephrol Dial Transplant 2012



Complement gene variants and Shiga toxin producing E. coli
associated hemolytic uremic syndrome

CJASN

Clinical Journal of American Society of Nephrolegy

Shiga toxin 2. 1000 Genomes
positive HUS § § § Controls
n=75 eassin="503
Post-diarrheal - N
n= ® 0 0.8%
n =108 S 4% O /0
w_ Pathogenic variants /503
with minor allele (3/75) (4 )
French 0 Complement Factor H | \_frequency < 0.1% OR: 5.2; 95% Cl: 1.1-24; p=0.03 )
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EDITORIAL COMMENTARY

@ CrossMark

Eculizumab in STEC-HUS: need for a proper randomized controlled trial

Sebastian Loos' + Jun Oh' - Markus J. Kemper?

Traitement précoce de patients pédiatriques présentant un
syndrome hémolytique et urémique typique par l'anticorps
monoclonal anti-C5 eculizumab: essai thérapeutique prospectif
randomisé controlé contre placebo de phase III

tude ECULISHU

Promoteur : CHU de Toulouse
Investigateur principal : Dr Arnaud GARNIER, garnier.

ARC coordinatrice: Isabelle KIEFFER, kieffer.i@c|

u-toulouse.fr

=

Randomized, double blinded, placebo
controlled trial in UK, Dr S Johnson Randomized, single blinded, placebo-controlled



Tre at m e nt Of ST EC- H U S 22?$|Snige?\;:2n Hydration Status, Intravenous Fluid

Administration, and Outcomes of Patients Infected With
. Shiga Toxin-Producing Escherichia coli
Only symptomatic treatment A Systematic Review and Meta-analysis

Shviu Grisary, MD; Jiznfing Xie, MD, MPH: Susan Samuel, MD; Lisa Harting, PhiD; Phillp |. Tarr, MD; David Schnadower, MD, MPH;
Stephen 8. Freedman, MDOM, MSC: for the Aiberta Provincizl Pediatric Enteric Infection Team

- Timely rehydration intravenously!! B3 soppemconten

IMPORTANCE The assodations between hydration status, intravenous fluid admanistration,
and outcomes of patients infected with Shiga tovan-producding Escherichia colf (STEC) remain

- Renal replacement therapy
 Blood transfusions

*  No antibiotics! For every 3 patients treated —_—
with volume-expansion , it is
possible to prevent 1 dialysis

*  Mortality: 1-4%
o 20-30% Iong term Sequelae Bonany P et al, Pediatr Nephrol 2020

Ake J et al Pediatrics 2005, Hickey CA et al, Arch Pediatr Adolesc Med 2011, Ardissino G et al, Pediatrics 2016, Grisaru S et al JAMA Pediatr 2017,
Bonany P et al Pediatr Nephrol 2020, McKee RS et al, Clin Infect Dis 2020



Outcome for majority of STEC-HUS patients is good

80
North Italian HUS Network
N=101 HUS / 10y (2003-2012) ™
STEC-HUS (dark grey)
aHUS (light grey)

50
40
30

20

"B - ol

FULL CKD1 CKD2 CKD3 CKD4 CKDS SEVERE EXITUS
RECOVERY EXTRARENAL
SEQUELS

Ardissino GL et al, Eur J Pediatr 2016



Follow up STEC-HUS patients — Austria-Germany cohort

Time for first registration
of sequelae
Il 1-year follow up

& After 1-year follow up

N After 2-year follow up
# After 3-year follow up
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Follow up STEC-HUS patients — Austria-Germany cohort
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5-year follow up
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5-year follow up

Time for first registration
of sequelae:

Il 1-year follow up

& After 1-year follow up

N After 2-year follow up

# After 3-year follow up

Recommendation: Follow-up investigations yearly : Bloodpressure, protein/creatinin ratio



Take home message

)

TAKE HOME

e

Acute bloody diarrhea: think STEC!
e Stool and Serology

* Use rectal swab if no immediate stool available (stool 3x)
o If Stx2/Stx1+2 positive:
* Dipstick urine — if hemoglobinuria — blood examination
* Start rehydration!
* Examination stool of family members!

* In 10% of STEC-HUS no diarrhea as presenting symptom
* Emerging serotypes such as 080

* STEC activates the complement system, but complement is not the main driver of disease
* No evidence for eculizumab as treatment of STEC-HUS



IMPORTANT UPDATE to our VTEC/STEC community:
VTEC 2021 rescheduled to VTEC 2023

Online meetings to be held in May 2021 and 2022

EFZCNZEZFS Register for this year's online meeting here

: _
May 11, 2021 VTEC2021 a 2,5h online meeting!

Free registration!
Registration & Program on www.VTEC.org



Next Webinars

ERKNet/ERA-EDTA Advanced Webinars on Rare Kidney Disorders
(jera Date: 04 May 2021
Speaker: Michael Somers
WGIKD '
working group Topic: Acute post-streptoccocal GN

Working Group on Inherited
Kidney Disorders

ERKNet/ERA-EDTA Advanced Webinars on Rare Kidney Disorders

[ :
:,:':.'-?-\ ERK D Date: 11 May 2021

o european Speaker: Savino Sciascia

%..' ¥ The European :

@ ropean ( society for

LY @ Rare Kidney Disease C paediatric Topic: TMA in Anti-phospholipid syndrome
® ® Reference Network nepheiy

ESPN/ERKNet Educational Webinars on Pediatric Nephrology & Rare Kidney
Diseases

Date: 01 June 2021
e P International Pediatric Nephrology Association . o o
&) I NA GREAT CARE FOR LITTLE KIDNEYS. EVERYWHERE Speaker Marlna Norls

Topic: Atypical Hemolytic Uremic Syndrome

Subscribe the ERKNet and IPNA Newsletter and don‘t miss Webinars!



Determinants of health and diseases in STEC -HUS

Genetic profile Serotype
Innate immunity: Stx,SubAB,CLT

Complement Pathogenecity islands

Coagulation Plasmids

Cytokine Esp subtypes, Ehem
Development

Mucus

Climate
Other pathogens
Reservoir

Food: Neu5Gc



Complement modulation in STEC-HUS patients

* Plasma therapy ‘80-'90
* German outbreak serotype 0104:H4 2011

No eculizumab === Eculizumab

400

67 HUS with ECU
65 HUS matched without ECU

Platelets (/nL)

Lactate dehydrogenase (U/L)

Creatinine (pmol/L)
Haemoglobin (g/L)

0 5 10 15 20 25 30
Days after start of diarrhoea Days after start of diarrhoea

Longterm?

Thick lines represent means
Thin lines represent standard deviations

Menne J et al BMJ 2012



