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Thrombotic thrombocytopenic purpura in three pregnancies
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Thromobotic thrombocytopenic purpura-hemolytic uremic syndrome (TTP-HUS), characterized by microangiopathic hemolytic anemia,
thrombocytopenia, fever, central nervous system abnormalities, and renal dysfunction, is severe multisystem disorder. TTP-HUS occurs
predominantly in the reproductive aged-women, associated with poor prognosis. Although the morbidity and mortality have been significantly
decreased by using plasma exchange therapy, refractory TTP-HUS remains a tremendous problem. It is crucial to differentiate other
microangiopathic hemolytic anemia disease with a confusing presentation and to perform the immediate plasmapheresis. We have experienced
three cases, which were initially diagnosed as HELLP syndrome or immune thrombocytopenic purpura. Despite of aggressive plasmapheresis,
two women died. We present these cases with a review of the literature on pregnancy-associated thrombotic microangiopathy, including
ADAMTS-13 activity assay as a new diagnostic test.

Key Words: Thrombotic thrombocytopenic purpura, HELLP Syndrome, Pre-Eclampsia, ADAMTS-13, Pregnancy complications, Hematologic/
pathology/therapy
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D 2o E HAET] YA ARt FAlgHA
APl A L 15,830/mm”, A4 9.0 g/dL, A
&7 25.8%, F2WE 58,000/mm” AT}, ASEHA HAb
A AST/ALT 95/25 TU/L, BUN/Cr 37.5/2.1 mg/dL, &
ol 5.5 g/dL, &HHTl 2.4 g/dL, alkaline phosphatase
(ALP) 744 1U/L, & Y234 4,15 mg/dLY L AHo|A
ke (+) 27 2L, An]d HAMS a3dAlA AE
7} okt AEEdh YAl 3550 E Y gA] Faa
7.8 g/dL, HITL 8H 22.6%, H2TS 46,000/mm’,
BUN/Cr 25.9/1.77 mg/dL, AST/ALT 157/20 TU/L, ALP
828 TU/L, LDH 2832 IU/L, % W2|=4] 3,97 mg/dLE
e £84 RIgy dAamasS Btk Amylase/
lipase= 46/99 U/L$ 1L, fibrinogen 397 mg/dL, D—
dimer 7,91 ng/mL, FDP 15,16 ug/mL, Bleeding time2
45 3022 gl Sal Aol A Bt @4 iron 262 ng/
dL, TIBC 291 pg/mL, €3 ferritine 607 pg/L, Hap-—
toglobin 24,3 mg/dL, Coombs test= Z]HHI} 74
RF 5ol 84 EAA| C3/C4+= 119/23.8 mg/ dL
B HEdon, dREAET A4 ASAET A

N
z
N
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28 F20| AR sE Wy FE1IZRE BY
A 5 uNEHAYd 884 W& (microangiopathic

hemolytic anemia, MAHA)¥I} ¥UX|3}l= A4S HYch
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9 RIgy} daggas Hol 55 AdH 2 unit, 55

: Waw 6 wnits AN, 9 39 AT A

y A3 2 S 900 37.5T ool A%He @

\ of T}, $l= At FHF S TSl =

e - ] | QMRS BAF W BUN/Cr 40,6/1.79 mg/dL] ZAM
' N : 2743 3 F59] 7eES BTk AST/ALT 267/48

schistocytes

: [U/L, ALP 564 IU/L, LDH 3,217 1U/L, & W]y
o s 5.42 mg/dL, Amylase 1,446 U/L, Calcium 13.2 mg/dL,
: : D—dimer 7,91 ng/mL, FDP 15,16 pg/mL, Bleeding time
4% 3022 W} g Holol FT 87 % 104

T AARRe AAF 243 A AAe] AdEES R
A

Fig. 1. Schistocytes are scattered in peripheral blood smear.

WY oY Eab A5 A8gh 57 2204 7, o] TAE ULt FA4 AFAT} FukE TTPRE Hdhste], 4l
859 95 AT 9 U S o] WEHE AR 2 A8 o]8st gudkEil AHRoE oA R
Yo B Aasiedd S Algsta o 1499 4 £ Akt Wi Algd @R uskent e FRET,
A gl Y] BE SR SAAE AT Al el s AEHRO|lE AR, A BHor ESRL Fave
gigue] dA5S Rt (Fig, 2) 9,000/mm’, M4 6.1 g/dL, HET &7 18%, & U
X2 Y Aok YAA FAAYZE B HELLP 57 4] 13,44 mg/dL, LDH 1,535 1U/LY] 88 £747} 8Bt
o4l stoll H= ERt AR, #o|EH 50 g A gt ZA Ade7E A&Elo] 18 YA vineristined F
A5 TUMoll Akelste W oY 2.69 kgl olobE &4AF SRRk F 18%le| AX IRwEET 23] AA
sttt digFe] A 282 glglom E9k2 150/80 mm  vincristine X REollE B8t 251 Lol FAl At Abel
Hg, Wukd Bt 1043900 FAsha] AajolA aut  of Ao AA&Ed 9 Auks A7, dA%s 3,000/
33,000/mm’, M4 5.7 g/dL, AT 44 16.2%2 = mm’, WL 500/mm’, A 7.1 g/dLe] HE LA

- £is ) 85 AYED s
Fig. 2. Abdominal CT shows massive ascites (black arrow), acute pancreatitis (white arrow) and infrarenal inferior vena cava
thrombosis (dotted arrow).
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R 3] AR 23 oA APARIE Ho}
& 2 g of gt & ARE Feu VS PS4
oA, FESL A S, die 2 Ko AJRYEH F o
A B2 HE O, 314, 5 AV danasyt S50 W lof Wy dauzt
F A QA 20F 5%, AT AV AT A1F T 43 o4 sol B AUsgl
3 52 2 P OfStx| AZ8: ¥9kS 98/64 mm Hg, A& 36.8C, ]
Atpat: 1-0-0-1, 20004 91 AHEQITH) A ofol 3.1 v} 063]/H, B8 203]/Rol gtk Bk FA Alol9)
kge AFEAZN Eutstalon] BAl SolaS ilth om o2 asiitt, AuR Aulsklal Fue e
2z 242 164, F/IE ke BRI AAL Bl AR U 74 Fo| YIS T2
Table 1. Patient’s characteristics
Case 1 Case 2 Case 3
Age (yr) 37 31 33
Gestation (wk) 35 297 217
Clinical presentation Changes in consciousness, Dizziness, Upper quadrant pain,
Jaundice, Headache, Headache,
Ascites, Nausea, Vomiting, Feve,
Fever, General weakness, Proteinuria,
Purpura, Edema Hematuria, Hematuria
Oliguria,
Fever
CT abdomen Infarct of right hepatic Not done Not done
lobe, Massive ascites,
Acute pancreatitis,
Infrarenal IVC thrombosis
CT brain Normal Normal Not done
MAHA on peripheral blood smears + + +
Initial pleatelet count (/mm3) 46,000 7,000 32,000
Initial Serum creatinine (mg/dL) 1.77 0.54 1.43
Treatment during TTP episode Steroid, Steroid, Steroid,
Intravenous Intravenous Plasmapheresis,
immuneglobulin, immuneglobulin, Antihypertensive,
Plasmapheresis, Plasmapheresis, vincristine
vincristine
Time to pheresis (day) 3 5 2
Duration of pheresis (session) 18 4 3
Infant outcome Induced labor, FDIU FDIU
LF 2.69 kg
(A/S 8/9)
Maternal outcome Death on day 30 Death on day 10 Recovery

Underlying disease

- SLE for 8 years

TTP: thrombotic thrombocytopenic purpura, IVC: inferior vena cava, FDIU: fetal death In Utero.
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A ATA: LHOJ t:‘r/\] Als zj;b@ A}oﬂ /\1 ﬂﬂa!
T 2215,400/mm’, A A 6_5 g/dL, AET 84 17 5%,
FAWRE 5,000/mm’ g}, ABHEFE FAME AST/ALT
138/62 TU/L, BUN/Cr 22.1/0.54 mg/dL, % T 6 64g/dL,
okRn] 378 g/dL, ALP 204 IU/L, & Wz|2H 2.88
mg/dL, LDH 3,061 TU/LYom AwolA thilie (+4),
e (++4) 24 2 Au)g HJAHE a3l A7t
0 e 5 S5 WE, dantady) 88 &
AL B9t} Fibrinogen 4157 mg/dL, D—dimer 4,54 ug/
ml, Coomb’s test~= ZHI} 7P 2% 240]30ct Anti—
platelet antibody/Anti—DNA antibody/Anti—nuclear anti—
body =5 240]%a1, @& iron 31 ug/dL, TIBC 71 ug/

mL, €34 ferritin 2000 pg/L ©]A;, @4 HAA] C3/C4
107/21 mg/dL& ZgAkolodch 5 XA 4743} AHE &

2 Aol Hote BAA Sola glglon] %

31;
i

—JMW Hfoh= ol YAske WS s Bl H
of 7|8 A7 THEEA| At}

A2 L Zuk g A " dautas 24 A
o Shofl Yl < URE /\EHEOIEE Eoj3l9al 5= 7
YL 4 unit, = 4T 12 unitE 551k A 34
doll Al wHAME i (++4), ‘i‘r‘ﬂih (++)¢} 3

Urobilinogen (++) 273} 71 Zo] THEEQIch o)A
oF 2H|ZolEQ R, AUy WS 2EY Foiof It

&S PP 55 BLBE 1Y T FA,

e

iﬂi 37.3 C, R

'72

o1 9 9Elo] Al 43 WA 402 Aw—am
of st HejEo] WEn S4E WES Hel 24

A 8-S FA9eH %ﬂ%‘% 160/90 mm Hgo.

22 37,600/mm’, M4 9.0 g/dL, AL
o 7,000/mm’ G o] AEeH A
A} AST/ALT 185/92 TU/L, BUN/Cr 22.6/0.59 mg/dL,
& W2 FR1 8,66 mg/dLo|SlT}, Al7to] AatetHAl &
TAZ FARS LERN O] haloperidol FojslHA] 2
gt ot 37.9C9] Wy} g7 S5 S Hold F Al

£ ooy

715 8 wjZeko] 20 cc 0]3lE BAHF| ZolST o)ASE
o] WA AstEsct, Berel Asirh ALEwA Ho}
AJE0] AAE|T B AR 27 He] A2l Alne
A Aot 219l 10 APel%Tt (Table 1),
=7 3

A @9l 0 A, 334, FR

Z A QAL 21 59, THLT} 227 A4 E AR
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272 154, QAT 288014 3042
u] 4717k 490 o], of

2| Zo]gl 0.
& 97 AzrL 20024 9¢Y 22¢l0|9a1, Hul o Ael
22003 7¥ 3Yolqict

A H 7= A4l TRy B2 Td A

class IV FFEAAGOR ZHES & cytoxan pulse
therapyS %l YA @AA7}A] prednisolone 12,5 mgit
azathioprin 100 mg& E-83}1 i},
AIRS: Solaja iglet
Bal: 334 vlE Belold] AHIAE Folglon
01: 21 x1 H N—E_[_ EEO] ]éﬂ%j{_ ]
90 mm Hg®] 118 24-S Kol AhA
ofe} AL 7} $1o) AL,

0|3 A74: HkL 150/90 mm Hg, Al 36.5C,

u
¥ 803)/8, BE4 208)/Rolgirh, TAL wHY BAL
uglon oo Wasigy, Aue Fusian e
Y £7S Wl skt B ABY AL S
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RO S5 TFLEIGITE BR Aol AER A E
2 Qlglt}, skA|ol= g FHE Hgo] gl mje) vt
Z, Ak, AdEE P BEER okt WA A
A= §islck

A A7 W F F A A Fsky A 9 st
S HAME BolaRt gigleur el Al wEAs
9,300/mm’, M4 9.4 g/dL, AETL L7 27 6%, AT

2L 39 000/mm’ %t} AJslsla AAM} AST/ALT 126/61
IU/L, BUN/Cr 27.9/1.43 mg/dL, % T 4 2g/dL, &HH1
3.0 g/dL, ALP 124 TU/L, LDH 1,274 1U/L, % ®2]&u]
1,01 mg/dL, amylase 70 U/L$il, fibrinogen 608
mg/dL, D—dimer 4,65 png/mL, FDP 6,65 ug/mL, anti—
thrombin III 71%%t} @A iron 16 pg/dL, TIBC 206
ug/mL, €4 ferritin 231 ug/L, Haptoglobin 10 mg/dL
o3}, coombs testi= AW I}F TN HF A0tk
A HAR C3/C4 40,3/5.88 mg/dL=E A5}tE|lom 4
ol A ke (+4) 2 HYA AAn FAME 234
A A7 o AEEIT BT 248 A
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mg/dL, LDH 2,760 IU/L, & &]&4] 1,58 mg/dL, =7
Aol A Sl (+++), Thke] AP 7t HEE S 127
Aol Bjo} A5 SHRI=|R] oFof 23} Algsto] Ag U B

A% golo] Alsya A 2014 B4 3 119,000/
mm’, P24 7 g/dL, AT 84 20,2%, stk HAb
o] 4] AST/ALT 45/37 TU/L, BUN/Cr 28.3/ 1.57 mg/dL,
Z 9224 111 mg/dL, LDH 959 IU/L AN} thillie
(+++), xrt HAEH0I Y 24 9f3) nifedipine,
furosemide, angiotensine II antagonist & T35}
onf e} ®EATL atol AT 1090 Helals
ot Y o5 YrstAet HAAAA|Q] azathioprine,
mycophenolate mofetil?} AHZO|EE B85t 2]
Z2A7 2 a9 S 119,000/mm’, BMA 7 g/dL, H
T 84 20.2%, A3kSHH HARellA AST/ ALT 45/37
[U/L, BUN/Cr 28.3/1.57 mg/dL, % Hal=ul 111
mg/dL 27 Holn J|EESITE (Table 1),

= 1= y - =110 0, )
A 57HA] AP AR A& BT S B5
AT}, 2y ol2dt 574 FAFe] FAlel TEEe A5
© 40%°] &t g o] ofgle =R ST
njefskal ., o4, BE, AAl 4o, &4, A =
A 4 5 HIS0IHR] 4ol EetER AR ]
Fo SET AU glo] Rt nAEEEA 884N

90% ool AbE7]o Atz e
5}AJ9E, TTP= von Willebrand factor cleaving protease
(VWFCP) 2 424l A disintegrin and metalloproteinase
with thrombospondin type 1 motif 13 (ADAMTS—13)9]
2RI ol dastA AgEe] v er & von
Willebrand factor multimer (Unusaully large—VWF
multimer, UL-VWF)7} 991 Zojefar g€}, 744
o HaW WIS 71 UL-VWRE oIs) BHg B
o 24905 Wlo] YT 3l Aolehel HRHHo2
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2]l %

g2t 5o 249 9<% ofsfat

e, A, T2 T 1A =22 diAfste] TTPS| U 4L

ASAde] WA MY Qlalat P E TTPY) S A <), o $59) ARAF T} HELLP
S, AR 9 HELLP S5, A S84 o wkEo= 8384

WA 27| B (Multiorgan failure) S ZHIsH SRl A= Et}, Antithrombin II

2 H|3-of o] Ao} Fg, 7] At
sh4 Wizl zefEch o]i 013 HHyE

Table 2. Characteristics of pathophysiological features in microangiopathic hemolytic anemia

. Postpartum Acute fatty liver of
Severe preeclampsia HELLP syndrome TTP I—PiUS pregn}a]mcy
Peak time of onset 3" trimester 3" trimester 2" trimester, Postpartum 3" trimester
Term
Hypertension Severe Variable Variable Variable Variable
Nausea/vomiting Absent~ Absent~ Moderate Moderate Severe
mild mild
Renal involvement Moderate Variable Variable Severe Variable
PT/aPTT Normal~slightly Normal~slightly Normal Normal Increase
increase increase
fibrinogen Normal Normal Normal Normal Decrease
Antithrombin III Normal~slightly Decrease Normal Normal Decrease
decrease
FDP Variable Variable Normal Increase Increase
ADAMTS-13 >10% >10% <5% Normal Normal
Thrombocytopenia Mild Moderate Severe Moderate Variable
(<100,000/mm®)  (<50,000/mm”)
Purpura Absent Absent Severe Mild Mild
Hepatic histological Hemorrhage Hemorrhage Deposition of - Microvesicular fat
abnormalities Ischemic change, Ischemic change, hyaline with central nuclei.
Hepatocellular Hepatocellular microthrombi Minimal
necrosis necrosis Hepatocelluar
necrosis
ALT/AST increase Mild Moderate (>70 U/L) Mild Variable Marked
(>500 U/L)
LDH increase Absent Mild Marked Marked Mild
(>600 U/L)
MAHA Variably present Moderate Severe Moderate Absent
Fever Absent Absent Present Variably present Absent
CNS symptoms/sign ~ Variable Variable Severe Rare Mild
Fetal Mortality 13-30% 6-36% 33% - 15-25%
Response to delivery Improve Improve None None Improve
Maternal mortality 1.8% 1-3.3% 20-30% 5-15% 18-20%
Management Supportive, Supportive, Emergent plasma  Emergent plasma Supportive,
consider delivery consider delivery  exchange exchange Correction of
hypoglycemia,
electrolyte
imbalance and
coagulopathy

TTP: thrombotic thrombocytopenic purpura, HUS: hemolytic uremic syndrome, MAHA: microangiopathic hemolytic anemia,

CNS: central Nervous System.
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AZVA% I} HELLP S3aol A 124 4ul3h) LBl 50~178%5 415} ADAMTS-13& HELLP %32

ARk TTPOA AlZtshe], AZPHETH HELLP 2320]  ORF AASn010%) TTPO] 49 6% Axlal] 743}
A Bk o) ATt SAEL oA g, TIPAAE Al of 5% ofale] A& HAIT:” ADAMTS-13 AAP} 27}
7ol Wt A7) olAlut Yot ool ofghEleh M 53k Aol Haw 4247} 25,000/mm’ o]51] HELLP
U0 TIP Sl RN Ay 4% o ZFL o)A LEES] AHRO|ES FofFt F 812

e e EaEs, FEAT ) () 247 PT/aPTT @RS AlFs|of sk’
Y S AAelA A Eis AT oAk HolARE TTP He7|de Ftte RS AASHL @4E AlsH
A9} 10~20%+= DIC7} sRHE = Qlrt, +# 54| 1.2 DIC © A Fo 5249 dHugkese 1A 10% olsto] &t
7b b TTPR HgAA o R S7bE SAFAL AiE St AEES 70~80% ooz LA AJelofA 9
Hol Al F/4A ey HELLP S35 94sH TTP-HUS Z|&o] 3lof d2¢l Wriolr}, 4ushs
Eoich dRkdom ArbAS qliabiollA AEe] daw A& o] Fiuk 427} 200,000/mm” o|AFO & AR5}
Ao 16-519% EHA WA sk=d| ofzlet 45 4t ISR A7 ek S nekeS 3Y, 7Y, 2 1t
HATL Eut o]% AAH O R JEE, TTPY ¢ &2 Aoz M3 EoA A= Zlo] Pukdolnt ™ eyt
8 12 Etol| = Bsia Eavktagol ofslE gt G ghzol BhESl= TTP SAtoA U Ql4lof| A ] A
WA oz AHHAS5T HELLP 5902 2 ¢4l & HEE 30~60%= WS- o, AR 9 FAuAS
719 Wgsle o Hks), Martin 5 94l % TTP WA ARE flote] ueks ofF 2~3F HA o R g9
A7]7}F iEE oAl A 24 7] Q] ¢A] 14~285k0] | Ha A< (high—dose plasma infusion, 25 mlL/kg/day)
A4l T 23, 7490k Baskginh, 2 S 29 3 & AFsHs o] =go] | PP gyt o, A Z
9] 9o S a2 A4l F7)of At A4l 28, vgEAEo] f2e ZypHon], " 254 TTPo
57] B ARR7]9] QAR M 229] coomb’s test = A= vincristine, cyclophosphamide, cyclosporine®] o]
Ho §RY MBI BABPLZE 2o] WA HH  SEI|E ALY B S0 49 4 olF vud w
UG el o] A glo] TTP-HUSE 9J4lsliof E AIY W gugkso] AlREgou 34 UEe] Y
Stet, 245 of Aol WSt S50 APdFH HELLP & A5E 4™ S 1, 29 Z9= TTPof| thgh ko] #|
St Aol A 1R B 520 S a ol S-5tal Axlof 270l @ uehso] AF4 o7 AIYEA| F5to]
WA 7F AR 2 Aol TTP-HUSE al2sfof APEE o' AbRE
gt} ! o]2]gk 79 Fluorescence—quenching substrateZ AEH o7 QibEA 1) nAEa Ay 884 g
°]-§3t A< ADAMTS-13 A= S4HE A4 At 20,000/mm’ 0|3}] 50| Baugtid 44T 7 F
o2 ol o2l SAEEE TR0l JPsalel, TIPS SEel Al o4 WEHe A4S 24 o W3
Relell 2] Aeto R BAMAES S7HoR A LDHY| 57} 47 ol S A9el, 2) ] ol
AT S Slof TIPR 918 AWES £ 4 Qlow, AR AL 448 Holz AMIZ/HELLD S B0
5 ADAMTS-13 PHES 771402 24gomn B4 29 ¥ 39 o4 ATE 29 BAUeZT} $2Y
W0l A NS Hrhe 4 kN aey B 59 Hgo] B of3tE|al ti] A7|7]% ool 2HH=
o] 7, ADAMTS-139] WejAie}7|d & HAE Lutst 8- TTPE o4lsto] 2442l @4usks 59 A=4¢l
7] oldolojA HAF FHEA Aekth AAlelA A&E Al=sfof i,
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