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Roadmap to diagnosis

Differential Diagnosis and Treatment of Thrombotic Microangiopathy Syndrome

Junshik Hong

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea

Diagnosis of thrombotic microangiopathy (TMA) is challenging due to its close association with other forms of micro-
angiopathic hemolytic anemia, such as malignant hypertension and disseminated intravascular coagulation, and because other man-
ifestations including cytopenia and acute kidney injury are manifestations of other medical comorbidities. Further challenges for ac-
curate diagnosis include distinguishing between primary and secondary TMA, as well as between hemolytic uremic syndrome
(HUS) and thrombotic thrombocytopenic purpura (TTP). TTP is typically differentiated from HUS by the presence of more severe
thrombocytopenia, along with a higher frequency of altered mental status with relatively preserved renal function. However, the
clinical course can vary among patients, requiring polymerase chain reaction testing of patient stools for enterohemorrhagic
Escherichia coli and a disintegrin and metalloproteinase with thrombospondin type 1 motif 13 (ADAMTS13) assay. To reduce the
mortality rate, prompt initiation of plasmapheresis is important in cases where TPP cannot be excluded. Future advances enabling
more rapid testing for ADAMTS13 levels will reduce the need for unnecessary plasmapheresis, so that treatment strategy can be
more optimized. (Korean J Med 2019;94:83-88)

Keywords: Thrombotic microangiopathy; Thrombotic thrombocytopenic purpura; Hemolytic uremic syndrome; Plasma ex-
change; Eculizumab

Aha 3 ARE FAbol AsiAn St g X7
858 BolEu Wl gAlel oj4]o] Eul(stuponat A
ek Bl FALY A BAI 8.1 gldL, WL 8,100/L, B

2l

Ol

£ 0 }Ol'

ne
o

344 o7} 94 Ak Yk 3% ARE =, %

Received: 2018. 12. 27
Revised: 2019. 1. 7
Accepted: 2019. 1. 7

Correspondence to Junshik Hong, M.D., Ph.D.

Department of Internal Medicine, Seoul National University College of Medicine, 101 Dachak-ro, Jongno-gu, Seoul 03080, Korea
Tel: +82-2-2072-3383, Fax: +82-2-762-9662, E-mail: alertjun@hanmail.net

Copyright © 2019 The Korean Association of Internal Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



— The Korean Journal of Medicine: Vol. 94, No. 1, 2019 —

AT 4,000/uLF o EF QAR A 334 meg/dL, I olEld
L4 mgdL, & “ﬂ—er‘l 4 mg/dL, 212 FH 1.6 mg/dL,
aspartate ammotransferasei} alanine aminotransferase~= 217}
55, 60 ULt 22 @4 AAke] e gloich 4 9
A E2 AAR=E &40, =2 EoA BAF
& X (schistocytes)7} A AEFLL] 5% A Ha=ch &

A AT A APEFE(thrombotic  thrombocytopenic  purpura,
TTP)S olAst3iet d=d/dthwtel theh &9 th% poly-
merase chain reaction (PCR) 73A}2} a disintegrin and metal-
loproteinase with thrombospondin type 1 motif 13 (ADAMTSI13)

a4 B e GAE Adstal SA] R ugkss A4St
St
7 u] A e 37 S(thrombotic  microangiopathy  syndrome,

TMA)-2 t] A8 T-8-8 Wl E(microangiopathic hemolytic anemia,
MAHA), @4744a3 T18al T8 QIFE 7] &4do] 7|Rigt
A STty T BAIEH oA EHSE B
3 ulAE 4] Wejshel 35 2ol Usle ks
A A7iee 7)Ao
94 7&3@ 50 SHA ;qs].i tﬂ'/\ﬂsl.:

.

0.

ﬂr.%

5 -*(Shiga toxin—producmg Escherichia Coli [E. Coli]-hemolytlc
uremic syndrome; STEC-HUS), 4% 991 502 21gk xXup2l
BA Ao st 83 Q=23 H(complement-mediated

HUS &2 atypical HUS [aHUS))o] Qo™ 224 @9lo 2=
ITY, AL AAL o4 Foll FHEsh=s TMAZE itk F=2
A& IS A7) fste] Al&shar ekt Ado] FasA|t
At hefstarl BRRE A S SHshe 97t Bot
A Aol o A7k wW

TMA®] ojAlTt 291 FITHS 913t R £

FHAP7E 2 o) = MAHASH EAgtasS FRISHL ki
TMA 7Fs/3S ateiafof glth. MAHA= 1) Heah= vlda}
7 PR et gL Sk FEFEY Ta
& Ak AAF BIRE Holan, 2) | 7)o ofgt
S8S AR F2 AAPE S/deln, 3) B aut
oA wAEH & POﬂ SAAY 2% &4?‘5@7} e

op

rwim

el

Hl

B od
& o
10
A
i)
2
o
-1

B L o o [ o

dm
)
)
Y
)
v

=

:

g

E gt
g

g

g

v

.
g

S

e

B

B

Hematologyol| A} #|2]9] Fotan] BA] o4 Zoj=
L0007 A8 7s PHe & BAXATO) u&S % X

J1SHeg ATk glom TMAS o457 lsiis B
He77h A 7e) 71 FE Fefaba olaoluA 1% =

shafok ek AQkshalehl]

g
I
L

HAEZOZ MAHA, 84T AZ 2|3 G4 A8
HUSO| 3¢) 34 9 A2 B, wdat 145H olgg
BRI Tnu sof 4 9 AT s wheA] bz

-

9%}
N
=
l{
u1
N
-~
R
ﬂ.l]ﬂ.l
—lrl
i
r U
ol
o
r
pa
(o
]
2
i)
2
S
— OIN
)
=
)

o
3
2
ae)
O

o
N

g Pf]-2-31(disseminated intravascular coagulation, DIC)
otk TMAO|| A= DICe} &e] a1l Aol §lof Z4
EREEE SR ELER SoAE AZES Holi 20
2 A2 o] Zhssith o arEehe A9 nAE e
4O QIR MAHA 47 Hol=t| 3ol w2t TMAY]
:‘TE?‘YPB‘V]E 3}3’_ T™MA O]Q.OJ Helog uz B

0l 7}—6}4. ol Fol ePAIFY, W]

1%, Yol szel, 23

= 2*}"3 T™MA Oj]—ri <, =
quinineA| °F&, gemcitabineT} oxaliplatin 52| A, L

PAA L WA A F WBtael 7
p=N

A9} =2 cyclosporine, tacrolimus 5 q
ot §FoE =4 71l 2%t TMAR Al2ed = itk

fr

[e) o2}

[¢] =
Al 93 TMAL 71320 TMAS] ¥ 2912 7447 QI
ol A QJAle] 3 QA AFgBto] WA H 9L B

T}, oFAJE0Fo|| ©]3t TMAL ulA| 4:3ho] Zof], Zoko]
n@AE 5 olg] 717 7|Ho| ojate] wrAgslc

1o
<

TMAS| Holo| e Sdut =, HAL Zutel xio|

DIC®} o} &t T18]al 22Hd TMAE ] vjAlE o=
TTP<} STEC-HUS 71231 aHUS Zte] 7hdo] Fasich d4
HARS FHbekaL gAY 2 e o] oA J4d Al
Aol Alatal Favztag-2 vlad Zu|sirhd STEC-HUS
S WA o = Qlek v g4 AR HEe] glowA

HUSO| o 717ke: 914 opdolet aHuse] 71548 Al

-84 -



rlo zls ox %
124

ﬂ.
(R oM oX

R

fd
o

>

2 oy

Rt} &3 STEC-HUS 32
wro] hsatiz ol Bdte] B2

= El% PCR 7&*}9} 2)

— Junshik Hong. Differential diagnosis of thrombotic microangiopathy —

S dHE 5ol 1A
A& el AlE
gt ot

TolA=

A7t AskA|qk %ﬂi‘i%‘i
I 9275 9] TTP A= Ak
15%2] 2kap7h AdiA| @xjo] Ha gkl

ATH2]. EFF 4652] aHUS TAHS 712 17%0] 4=

=
ot

A} A7

F A &3 agoleldo] A Mgt BRuE Q)
&4 o] et TIP9} HUSE
2A3| LESH= AL _‘jra o|t}. A1A8HA ZAF A TTPO|
2 aHUS ZR}of| A= 10-30%= &

> FESIE ofeh

ADAMTS13& H|A

24 7] 44
A srow
22l Ao
59 N&F

ek,

Apx 0@ 7] o]z AAEo] B el
ZA3}= von Willebrand factor (VWF) T}E&HA||(unusually
large vVWF; UL-vWF multimer; UL-vWF)E& &3t 37|12 2
2} E3[5l+= metalloproteinase | 2] & A~o]t}. UL-vWF= &
47 Q3so] hS 7] o] ADAMTSI3 E4:9] Z4o]
A5 A% oM ) Ao
Jo zofeich

|, TTP7} 718 3] eAldE AH$ A&
] AJaislol 3tk ADAMTSI3 S = ZA }: SDS
of7t2 A 7 7195 oLt fluorescence resonance energy
transfer (FRET)H-& E3lo] Al3st=r LY oA AlA
HAE 7Fss o] Alghe]o] glo] tiie] o7 7]ellAl
9% AR Aasha glek. R
oj" Fefo] TMAQIR] &A] S8tA|vt TTPE| g o= QIgh
AgA AE v gato]

Aty %7

T

TMAS] 22144 Q9lo] gloma] B ZAo

o PCR AL} ADAMTS13 a4

thrombocytopenia

acute kidney injury
neurologic abnormality

(at least)

MAHA
-
fever

Consider possibility of
secondary TMA

ADAMTS13 assay
Stool multiplex PCR for EHEC
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: confirmed STEC-HUS
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Consider rituximab if refractory

combining secondary causes
: likely secondary TMA

ADAMTS13 activity normal

EHEC PCR negative

!

Correct the cause if possible
Treat as manifested

MAHA, microangiopathic hemolytic anemia; TMA, thrombotic microangiopathy; EHEC, enterohemarrhagic Escherichia coli;
TTP, thrombotic thrombocytopenic purpura; STEC, shiga toxin-producing Escherichia coli; HUS, hemolytic uremic syndrome
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no secondary causes
: strongly suggestive of
complement-mediated HUS
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Figure 1. Suggested diagnostic algorithm for thrombotic thrombocytopenic purpura in adults. MAHA, microangiopathic hemolytic ane-
mia; TMA, thrombotic microangiopathy; ADAMTS13, a disintegrin and metalloproteinase with thrombospondin type 1 motif 13; PCR,
polymerase chain reaction; EHEC, enterohemorrhagic Escherichia Coli; TTP, thrombotic thrombocytopenic purpura; STEC-HUS,
Shiga toxin-producing Escherichia Coli-hemolytic uremic syndrome.
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Table 1. Recommendations for treatment of STEC-HUS in adults
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* The management of STEC-HUS is primarily based on supportive care.

= Management requires adequate intravenous fluid therapy, correction of electrolyte imbalances, blood pressure control, transfusion, and

renal replacement therapy if necessary.

= There is no evidence supporting use of antibiotics for adult cases of STEC-HUS.

= Plasmapheresis should be discontinued after confirmation of STEC-HUS, except in patients with severe disease and poor prognosis

who lack other viable treatment options.

= There is no evidence supporting the use of eculizumab for adult cases of STEC-HUS.

* No clear benefit of anticoagulation therapy, infusion of fresh frozen plasma, or use of corticosteroids has been demonstrated in adult

cases of STEC-HUS.

STEC-HUS, Shiga toxin-producing Escherichia Coli-hemolytic uremic syndrome.
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