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   Hematologists are often needed to assist with the man age ment of microangiopathic emer gen cies in preg nancy. A 
fi rm under stand ing of the diag no sis and man age ment of pre eclamp sia with severe fea tures, hemo ly sis ele vated liver 
enzyme and low plate let syn drome, and dis sem i nated intra vas cu lar coagulation, which are the most com mon causes of 
microangiopathic emer gen cies, is crit i cal. However, being  able to con sider when other microangiopathic emer gen cies 
(acute fatty liver of preg nancy, con gen i tal and acquired thrombotic thrombocytopenic purpura, com ple ment medi ated 
microangiopathy, antiphospholipid syn drome) should be con sid ered is imper a tive. The hema tol o gist and obstet ric team 
should work together to opti mize the care of com mon as well as rare hema to logic emer gen cies.  

   LEARNING OBJECTIVES 
    •  Identify the epi de mi  ol ogy and com mon pre sen ta tions of labor and deliv ery microangiopathic emer gen cies 

includ ing DIC, HELLP, and pre eclamp sia 
   •  Outline the diag no sis of pre eclamp sia, dis tin guish it from HELLP syn drome, and learn the man age ment sim i lar i ties 

and dif fer ences between the two 
   •  Review the eti  ol ogy and typ i cal man age ment of DIC in preg nancy 
   •  Identify when other microangiopathic emer gen cies should be con sid ered  

  CLINICAL CASE 
  A 30  year  old patient, gravida 2 para 1, pres ents at 29 
weeks with short ness of breath, epi gas tric pain, and 
head ache. She has a his tory of immune throm bo cy to pe nia 
in the set ting of sys temic lupus erythematosus for which 
she has received mul ti ple immu no sup pres sive med i ca
tions. She also has a his tory of mul ti ple venous throm bo
em bo lisms (VTEs), for which she is cur rently on long  term 
anticoagulation with enoxaparin 1    mg / kg twice daily. She 
received a course of high dose pred ni sone early in preg
nancy (devel oped sig nifi   cant psy chi at ric side effects) and 
has received   intra ve nous immunoglobin every 3 weeks 
for the past 8 to 10 weeks, maintaining a plate let count of 
around 80 000 /    µ L.  

 Introduction 
 Common rea sons for hema tol ogy con sul ta tion in hos pi
tals are ane mia and throm bo cy to pe nia beyond what is 

expected for ges ta tional age 1  and espe cially when iden
ti fi ed in an acutely ill preg nant patient. The dif fer en tial 
diag noses include the usual causes of cytopenias that 
hema tol o gists are famil iar work ing through as well as 
preg nancy  spe cifi c eti  ol o gies with which con sul tants   are 
less com fort able. The acu ity of pre sen ta tion and speed 
at which a work ing diag no sis and treat ment plan need 
to be for mu lated pose a unique chal lenge to the clin i cal 
team. Prioritization of inter ven tions, which include emer
gent deliv ery, requires prompt iden ti fi  ca tion fea tures that 
sup port one diag no sis over another, acknowl edg ing that 
microangiopathic emer gen cies over lap in their path o phys
i  ol ogy and share many com mon fea tures. 

 Endothelial acti va tion and con sump tive coagulopathy 
are the main mech a nisms that drive microangiopathies 
resulting from preg nancy  spe cifi c con di tions as well as 
those that occur in preg nancy but are not unique to preg
nancy. 2  Hypertensive dis or ders of preg nancy with hema to
logic fea tures include pre eclamp sia and pre eclamp sia with 
severe fea tures, which, by defi   ni tion, occur after week 20 
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of ges ta tion and can pres ent post partum. Hemolysis ele vated 
liver enzyme and low plate let (HELLP) syn drome involves liver 
endo the lial dys func tion that results in con sump tive coagulop
athy and has some shared fea tures in clin i cal pre sen ta tion with 
acute fatty liver of preg nancy (AFLP). Disseminated intra vas cu
lar coag u la tion (DIC) can result from sys temic med i cal ill ness 
or trauma in the con text of preg nancy but is most fre quently 
observed sec ond ary to pla cen tal abrup tion and post par tum 
hem or rhage. Congenital throm botic throm bo cy to pe nia pur
pura (cTTP), though rare, is most likely to be seen in preg nant 
patients, espe cially those that develop severe throm bo cy to pe
nia before 20 weeks; in con trast, acquired/immune TTP (iTTP) 
is the sub type of throm botic throm bo cy to pe nia pur pura (TTP) 
that most hema tol o gists are more famil iar diag nos ing and man
ag ing.3 Complementmedi ated dis or ders, in par tic u lar those 
that pre dom i nantly affect the kid neys, are seen with increased 
fre quency dur ing preg nancy and espe cially in the post par tum 
period but are not exclu sive to preg nancy.

Preeclampsia
Preeclampsia impacts 2%8% of all  preg nan cies4 and is part of 
the spec trum that includes hyper ten sive dis or ders in preg nancy, 
rang ing from ges ta tional hyper ten sion to HELLP syn drome  
(Figure 1), and is the most com mon microangiopathic emer
gency in preg nancy.5 It is impor tant to note that not all  cases 
of pre eclamp sia include microangiopathy. Most pre eclamp sia 
cases pres ent dur ing the last few weeks of preg nancy, with only 
10% of patients devel op ing the con di tion prior to 34 weeks and 
5% devel op ing it after deliv ery.6,7 The diag nos tic cri te ria of these 
hypertensive disorders of pregnancy, yet the nuances are impor
tant. All of these dis or ders occur after the first 20 weeks of preg
nancy.8,9 Prior to 20 weeks of preg nancy, other causes should be 
pur sued more seri ously, as it is extremely rare that these disor
ders pres ent ear lier.10,11 Gestational hyper ten sion is ele vated blood 
pres sure (>140  mm Hg sys tolic or >90  mm Hg dia stolic) with out 
any other symp toms, evi dence of end organ dam age, or lab o ra
tory cri te ria.8,9 It is cru cial to be  able to dis tin guish pre eclamp sia 

Figure 1. Spectrum of hypertensive disorders during pregnancy and their prevalence. Gestational hypertension is defined by 
newonset elevations in blood pressure (<140/90 mmHg) after 20 weeks of gestation, whereas preeclampsia is also accompa
nied by proteinuria and/or endorgan dysfunction. Chronic hypertension is present prior to 20 weeks of gestation or continues  
>12 weeks into the postnatal period and can occur in concert with preeclampsia. Hemolysis, elevated liver enzymes, and low plate
lets (HELLP) syndrome is classified as a subset of preeclampsia, and eclampsia is a complication of preeclampsia characterized by 
the addition of seizures.

Table 1. Diagnostic cri te ria for pre eclamp sia*

Mild BP Systolic BP >140 mm Hg or dia stolic BP >90 mm Hg on 2 occa sions at least 4 hours apart**

Proteinuria# >300 mg in 24 hr urine
OR
Proteintocre at i nine ratio of 0.3 or greater

Severe BP ele va tion Systolic BP >160 mm Hg or dia stolic BP >110 mm Hg^

Thrombocytopenia Platelet count <100 000/L in the absence of other causes of throm bo cy to pe nia

Renal insuf fi ciency Serum cre at i nine >1.1 mg/dL or dou bling of base line cre at i nine in the absence of other causes for renal dis ease

Impaired liver func tion Liver trans am i nases greater than twice the nor mal val ues

Pulmonary edema

Headache New onset, unre spon sive to med i ca tion, and not accounted for by alter na tive diag noses

Visual dis tur bances Most com monly sco toma or blurry vision

Characteristics that ele vate the diag no sis to pre eclamp sia with severe fea tures are shaded in pink.

*Gestational age >20 weeks.
#Preeclampsia with severe fea tures can occur in the absence of pro tein uria with any of the severe fea tures shaded pink.

^Unlike the 4hour require ment between BP for mild read ings, repeat BP for severe readings should be taking at least every 15 minutes in order to 
facil i tate prompt treat ment.

**Should not have pre vi ously been diag nosed as hav ing chronic hyper ten sion.

BP, blood pres sure.
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from pre eclamp sia with severe fea tures. Preeclampsia is diag
nosed with ele vated blood pres sure (>140  mm Hg sys tolic or  
>90  mm Hg dia stolic) plus symp toms, end organ dys func tion, 
or lab o ra tory derange ment (Table 1).8,9 Proteinuria with ele vated 
blood pres sure rep re sents most of the cases of pre eclamp sia 
with out severe fea tures; most of the other diag nos tic cri te ria rep
re sent a severe fea ture, thus ele vat ing the sever ity of the dis ease.8

CLINICAL CASE (continued)
Vital signs in OB tri age were blood pres sure, 172/88; pulse, 61 
beats per min ute; sat u ra tion of periph eral oxy gen (SpO2), 83%; 
and tem per a ture, 98.8 degrees Fahr en heit. Labs were sig nifi 
cant for plate lets of 32 000/µL, aspartate transaminase (AST)
of 1560  U/L, alanine transaminase (ALT) of 1222  U/L, and cre at i
nine of 0.83  mg/dL. Lactate dehy dro ge nase was mark edly ele
vated at 3452  U/L, and hap to glo bin was nor mal at 39  mg/dL. 
There were 0-2 schistocytes per high power field on periph eral 
smear. Fetal heart trac ing remained reassuring. Given the blood 
pres sure on pre sen ta tion and lab o ra tory abnor mal i ties, pre
eclamp sia with severe fea tures was the top diag no sis, with a 
ques tion of whether she met cri te ria for HELLP syn drome. With 
her under ly ing hema to logic dis or ders, the hema tol ogy team 

was consulted, mag ne sium sul fate was started, betamethasone 
was admin is tered (for fetal lung mat u ra tion), and anti hy per ten
sive med i ca tions were admin is tered.

Preeclampsia with severe features and preeclampsia with out 
severe fea tures are man aged dif fer ently and in a ges ta tional
agedepen dent fash ion. For all  pre eclamp sia, the only res o lu tion 
of the dis ease is birth, as the dis ease is thought to arise from 
the pla centa.8,9 Therefore, at pre ma ture ges ta tional ages, care 
is taken to pro vide sup port ive care and symp tom atic man age
ment for the mother in order to gain greater ges ta tional age 
for the fetus. This tradeoff of risks and ben e fits is done dif fer
ently based on ges ta tional age and dis ease sever ity.8 At term 
(37 weeks or greater), all  patients diag nosed with pre eclamp
sia should be promptly deliv ered.8,9,12 A diag no sis of pre eclamp
sia, how ever, is not an indi ca tion for a cesar ean deliv ery, which 
should be reserved for obstet ric indi ca tions. In preg nan cies with 
pre eclamp sia with severe fea tures, patients should also be given 
mag ne sium sul fate for sei zure pre ven tion as well as anti hy per ten
sive treat ment (labetalol, hydral azine, or nifed i pine) to main tain 
blood pres sure less than 160/110  mm Hg.8,9

At a pre term deliv ery (<37 weeks), sever ity of dis ease strongly 
impacts man age ment deci sions. For exam ple, in pre eclamp sia  

Table 2. Comparison of clin i cal fea tures and spe cific man age ment of pre eclamp sia with severe fea tures (PES)/HELLP syn drome, 
DIC, TTP, and C-TMA

Clinical fea ture PES/HELLP TTP DIC C-TMA

Incidence (per 105  
preg nan cies)

1000 1 130§ Unknown. May be 
sim i lar to TTP

Time of occur rence 
dur ing preg nancy/post 
partum

By defi  ni tion, occurs after  
20 weeks; more com mon near 
term and within 3 days post 
partum

May occur through out 
preg nancy, but most 
com mon near term 
and sev eral weeks post 
partum

Typically at the time of 
deliv ery (inde pen dent of 
ges ta tional age) but can 
occur in the set ting of acute 
ill ness

May occur  
through out  
preg nancy, but 
most com mon  
post partum

Blood pres sure Typically, >160/110  mm Hg, but 
could be >140/90  mm Hg

Normal Normal or hypo ten sive High, related to 
acute kid ney injury

Neurologic abnor mal i ties Minor (head ache, vision 
changes). Less com mon: 
eclamp tic sei zures, PRES, stroke

Severe in 30% (tran sient 
focal defects, sei zure, 
stroke); minor in 30%

None Inconsistent, but up 
to 50% of patients

MAHA, throm bo cy to pe nia Moderate Severe Variable Moderate

Kidney injury Mild Mild Mild Severe

Liver func tion tests:  
ALT, AST

Markedly increased ALT, AST Normal or slightly 
increased

Normal (as long as liver  
dys func tion is not the driver)

Normal

Typical course fol low ing 
deliv ery

Improvement within 24-36 hours No improve ment within 
36 hours

Improvement if driven by 
obstet ric com pli ca tion

Increasing serum 
cre at i nine

Specific man age ment Delivery of infant is cura tive Plasma infu sion or 
plasma exchange, 
immu no sup pres sion if 
acquired auto im mune 
TTP suspected

Transfusion sup port,  
cor rec tion of the  
under ly ing cause

Anticomplement 
agent

The inci dence of pre eclamp sia with severe fea tures is 1 case/100 preg nan cies.3 The inci dence of TTP asso ci ated with preg nancy is esti mated from 
Oklahoma TTP Registry data. Five patients have had TTP asso ci ated with preg nancy dur ing 19 years, 1996-2014. Centers for Disease Control in the 
US state that in 2013, there were 12 births/1000 pop u la tion36; the Oklahoma TTP Registry region has a pop u la tion of approx i ma tely 2 × 106. Therefore, 
the Oklahoma TTP Registry region would have approx i ma tely 24 000 births/year, 456 000 births/19 years. Five patients with preg nancyasso ci ated 
TTP/456,000 births is approx i ma tely 1 patient/105 preg nan cies.
§Overall prev a lence is low, but risk is highest in patients with pla cen tal abrup tion and amni otic fluid embolism.

MAHA, microangiopathic hemolytic anemia; PES, pre eclamp sia with severe fea ture; PRES, pos te rior revers ible enceph a lop a thy syn drome.
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with severe fea tures and a ges ta tional age >34 weeks, deliv
ery is stan dard of care, while those with pre eclamp sia with out 
severe fea tures are mon i tored closely with planned deliv ery at 
37 weeks’ ges ta tion.8,9 In those with pre eclamp sia with severe 
fea tures, the sta bil ity of the preg nant per son dic tates whether 
or not the patient should be man aged expec tantly or deliv ered 
more promptly.8,9 Additionally, confirming that the diag no sis is 
pre eclamp sia with severe fea tures and not another con di tion is 
cru cial.3 As there is over lap in the clin i cal cri te ria of these syn
dromes and distinguishing one from another can be chal leng
ing (Table 2), mater nal fetal med i cine and hema tol ogy should 
work together to diag nose the patient.3,13 Patients with pre
eclamp sia with severe fea tures are par tic u larly at risk for poor 
out comes, includ ing sei zures, strokes, pla cen tal abrup tion, still
birth, and death. In patients who are pre term with pre eclamp
sia with severe fea tures, deliv ery ver sus expec tant man age ment 
depends on patient sta bil ity.8,9,14 The unsta ble patient will be 
deliv ered imme di ately, the some what sta ble patient (when the 
patient’s life or that of their fetus is not immi nently at risk) will be 
given a 48hour course of betamethasone (for fetal lung matu
rity), and the sta ble patient will be man aged as an inpa tient until 
34 weeks (Figure 2).8,9 While deliv ery is the ulti mate cure for pre
eclamp sia, imme di ate res o lu tion does not always occur. In fact, 
plate let nadir typ i cally occurs at ~24 hours post partum, and 
returns toward nor mal approx i ma tely 3 days later.15 Resolution 
of ele vated cre at i nine and liver func tion fol low the same trends.15 
Therefore, in patients who con tinue to have severe, per sis tent, 
or wors en ing throm bo cy to pe nia and/or ris ing cre at i nine and 
have liver trans am i nases beyond the first 2448 hours post par
tum, alter na tive diag noses should be strongly con sid ered.3,15

CLINICAL CASE (continued)
After being diag nosed with HELLP syn drome and con sid er ing 
her sys temic com pro mise and over all clin i cal decline, the patient 

urgently under went a cesar ean deliv ery. On the first post par tum 
day, her lab val ues were as fol lows: plate let count, 19 000/µL; 
AST, 2536  U/L; ALT, 1446  U/L; and cre at i nine, 1.79 mg/dL. By the 
sec ond day post partum, plate lets and cre at i nine con tin ued 
to worsen and were 20 000/µL, and 4.77 mg/dL, respec tively, 
while her liver enzymes began improv ing with AST of 451  U/L 
and ALT of 531  U/L. Maternal fetal med i cine and hema tol ogy con
sulted the nephrol ogy ser vice to eval u ate her for com ple ment 
medi ated throm botic microangiopathy (CTMA). A hep a rin drip 
was used instead of enoxaparin because of her com pro mised 
renal func tion, while dial y sis was con sid ered when her cre at i
nine peaked at 7.17  mg/dL on post par tum day 4. Ultimately, her 
hemo ly sis param e ters nor mal ized, and her renal func tion began 
recov er ing. By post par tum day 9, her cre at i nine had dropped to 
<2.0  mg/dL and was thought to be part of pre eclamp sia/HELLP 
and acute kid ney injury.

HELLP syn drome
HELLP syn drome occurs in 0.5%0.9% of preg nan cies but in 
10%20% of those with pre eclamp sia with severe fea tures.13,16 
Most often, HELLP pres ents prior to deliv ery, but in up to 30% 
of cases, it can pres ent post partum, typ i cally within the first  
48 hours of deliv ery.16,17 The hall mark of HELLP syn drome is 
microangiopathic hemo lytic ane mia, so lab o ra tory val ues are 
most use ful in confirming this diag no sis.3,15 HELLP is con sid ered 
to occur on the spec trum of hyper ten sive dis or ders of preg
nancy, but can also be con sid ered a var i ant of pre eclamp sia, 
as up to 15% pres ent with out hyper ten sion or pro tein uria.18 It is 
crit i cal to deter mine whether the patient has an obstet ric dis
ease, HELLP, or an alter na tive diag no sis, such as TTP or CTMA 
(Table 2). Because CTMA is rare, col lab o ra tion between the 
hema tol ogy and mater nal fetal med i cine depart ments is par
a mount.13 Determining the eti  ol ogy is espe cially impor tant 
in preg nant patients, as HELLP syn drome requires deliv ery, 

Figure 2. Management of preeclampsia with severe features.
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Table 3. Coagulation param e ters in the non preg nant and preg nant states strat i fied by first, sec ond, and third tri mes ters

Coagulation param e ters Nonpregnant adult 1st Trimester 2nd Trimester 3rd Trimester

Ddimer (micro grams/mL) fac tor (%) 0.22-0.74 0.05-0.95 0.32-1.29 0.13-1.7

Factor V 50-150 75-85 72-96 60-88

Factor VII 50-150 100-146 95-153 149-211

Factor VIII 50-150 90-210 97-312 143-353

Factor IX 50-150 103-172 154-217 164-235

Factor XI 50-150 80-127 82-144 65-123

Factor XII 50-150 78-124 90-151 129-194

Fibrinogen (mg/dL) 233-496 244-510 291-538 373-619

INR 0.9-1.04 0.89-1.05 0.85-0.97 0.80-0.94

PTT, acti vated (s) 26.3-39.4 24.3-38.9 24.2-38.1 24.7-35.0

Protein C, func tional (%) 70-130 78-121 83-133 67-135

Protein S, func tional activ ity (%) 65-140 57-95 42-68 16-42

tPA (ng/mL) 1.6-13 1.8-6.0 2.4-6.6 3.3-9.2

tPA inhib i tor1 (ng/mL) 4-43 16-33 36-55 67-92

Reproduced with permission from Cunningham and Nelson, Disseminated intravascular coagulation syndromes in obstetrics, Obstet Gynecol. 
2015;126(5):999-1011.20 Copyright © 2015.

INR, inter na tional nor mal ized ratio; PTT, par tial throm bo plas tin time; tPA, tis sue plas min o gen acti va tor.

Figure 3. Treatment algorithm for clinical management of DIC in obstetric syndromes. ISTH, International Society of Throm
bosis and Hemostasis. Reproduced with permission from Cunningham and Nelson, Disseminated intravascular coagulation syn
dromes in obstetrics, Obstet Gynecol. 2015;126(5):999-1011.20 Copyright © 2015.
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whereas nonobstetric eti  ol o gies may ben e fit from treat ment 
of the under ly ing prob lem rather than deliv er ing. In gen eral, 
HELLP syn drome is man aged sim i larly to pre eclamp sia with 
severe fea tures (Figure 2) but often requires fur ther sup port
ive care, trans fu sion of blood prod ucts, and inten sivecareunit 
admis sion, as these patients can be crit i cally ill.8,18 In the post
par tum period, HELLP should typ i cally improve within 2448 
hours and rap idly resolve.3,15 In cases where the patient fails to 
improve, alter na tive diag noses must be con sid ered. Workup 
should include TTP or CTMAs.

DIC
Disseminated intra vas cu lar coag u la tion in preg nancy is uncom
mon, occur ring in less than 1% of preg nan cies, yet rep re sents 
a lead ing cause of mater nal mor bid ity and mor tal ity world
wide.19,20 The cause of DIC can be obstet ric or nonobstetric; 
how ever, obstet ric causes of DIC are the pri mary focus of this 

dis cus sion. Obstetric causes of DIC include mas sive obstet ric 
hem or rhage (typ i cally from atony or lac er a tion), HELLP, pre
eclamp sia, spon ta ne ous or missed abor tion, intra uter ine fetal 
demise, pla cen tal abrup tion, sep sis, AFLP, and amni otic fluid 
embolism.19,20 It is impor tant to note that coag u la tion param
e ters change through out preg nancy, and nor mal lab o ra tory 
val ues dur ing preg nancy are not the same as those out side of 
preg nancy, or even comparable across all  tri mes ters. There
fore, when eval u at ing coag u la tion param e ters in a preg nant 
patient, it is impor tant to ref er ence tri mes terspe cific val ues 
(Table 3).20 Disseminated intra vas cu lar coag u la tion occurs 
because of a disrupted bal ance in nor mal hemo sta sis and reg
u la tory mech a nisms. These path ways are tightly reg u lated, 
and a tip toward or away from nor mal can result uncon trolled 
throm bin and fibrin o genfibrin split prod uct gen er a tion, and, 
con se quently, endo the lial acti va tion and coagulopathy result
ing in DIC.19,20 Scoring sys tems for DIC that take into account 

TMA and 
platelet count 
<100 000/µL

If not recently performed, obtain:
CBC and peripheral smear
BUN, creatinine, urine protein:creatinine ratio
ALT, AST, total and direct bilirubin, LDH, haptoglobin 
PT, PTT, fibrinogen 

Hypertension

PresentAbsent

Obstetric bleeding or 
concern for sepsis

Likely DIC

TTP

Likely PE with 
severe features or 

HELLP*

Likely C-TMAYes No

Severe renal 
dysfunction

Normal or 
mildly impared 
renal function

Platelets <30 000/µL Severe renal 
dysfunction

TTP likely
Obtain ADAMTS13 

activity and inhibitor, 
start plasma exchange

ADAMTS13 <10% or 
<30% with inhibitor 

ADAMTS13 
>30% 

•
•
•
•

Figure 4. Algorithm for clinical evaluation of microangiopathy in pregnancy. ADAMTS13; BUN, blood urea nitrogen; CBC, com
plete blood count; CTMA, complementmediated thrombotic microangiopathy; LDH, lactate dehydrogenase; PE, preeclampsia;  
PT, prothrombin time; PTT, activated partial thromboplastin time; TMA, thrombotic microangiopathy. *Occasionally severe renal  
failure occurs with HELLP, but the recovery is typically more rapid than in CTMA.
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the expected changes in lab o ra tory param e ters, such as the 
preg nancymod i fied International Society of Thrombosis and 
Hemostasis DIC score, have been devel oped.19 Although these 
scor ing sys tems have not been val i dated in obstet rics, they 
can be used to guide man age ment.19 The diag no sis is typ i
cally made based on a com bi na tion of clin i cal and lab o ra tory 
param e ters, with plate let count, pro throm bin time and/or 
par tial throm bo plas tin time, fibrin o gen, and fibrinsplit prod
ucts being most com monly used.20

Successful man age ment of DIC is grounded on iden ti fi ca tion 
and treat ment of the under ly ing cause con cur rent with prod uct 
replace ment and cir cu la tory sup port (Figure 3).20 Importantly, 
deliv ery and preg nancy ter mi na tion/abor tion must be care fully 
con sid ered in these sit u a tions, as evac u at ing the uterus often 
saves the preg nant patient’s life. Early ini ti a tion of the mas
sive trans fu sion pro to col and use of tranexamic acid in cases of 
obstet ric hem or rhage have sig nifi  cantly improved mater nal mor
bid ity and mor tal ity and are con sid ered stan dard of care in the 
U.S.19,20 The oncall hema tol o gist may be called to help iden tify or 
con firm the under ly ing coagulopathy and may be asked for assis
tance in bal anc ing ongo ing risks of bleed ing and throm bo sis.

Other microangiopathic emer gen cies
Though less com mon, the fol low ing con di tions are none
the less impor tant because they are strongly asso ci ated 
with mor bid ity and mor tal ity: AFLP, TTP (both inherited and 
acquired), and CTMAs, includ ing atyp i cal hemo lytic ure mic 
syn drome and cat a strophic antiphospholipid anti body syn
drome. Figure 4 includes an algorithm for the management of 
microangiopathic emergencies in pregnancy.

From the hema tol ogy per spec tive, iden ti fy ing TTP is a pri or
ity because treat ment must be ini ti ated early to pre vent fatal ity. 
A mark edly decreased ADAMTS13 (under 10% or under 30% with 
pres ence of an inhib i tor) is spe cific and diag nos tic of TTP; how
ever, this lab o ra tory assay is not widely avail  able and is mostly 
performed by large aca demic and ref er ence lab o ra to ries.21 The 
absence of hyper ten sion and pres ence of severe throm bo cy
to pe nia prior to 20 weeks is help ful in distinguishing TTP from 
pre eclamp sia and HELLP.3 Treatment is typ i cally ini ti ated and 
directed by the hema tol ogy and trans fu sion med i cine teams, 
with plasma infu sion ini ti ated for cTTP or plasma exchange for 
iTTP.22 Delivery of the infant is not expected to lead to improve
ment, and hence TPP should be con sid ered in microangiopathies 
that per sist in the post par tum period.

Identification of cat a strophic antiphospholipid anti body syn
drome is impor tant in patients with known antiphospholipid 
anti body syn drome, those with under ly ing con nec tive tis sue 
dis or ders, and patients whose pre sen ta tion includes VTE; unlike 
arte rial events, VTE is not part of the clas si cal pre sen ta tion of 
other microangiopathies. Immunosuppression and plas ma phe
re sis23 in addi tion to deliv ery should be con sid ered.

Conclusion
While obstet ric microangiopathic emer gen cies may not be at 
the fore front of a hema tol o gist’s mind, the close col lab o ra tion of 
hema tol ogy with the obstet ric team in these cases is cru cial for 
opti mal patient care. Management of these seri ous con di tions 
are tre men dously com pli cated, with both a mater nal and fetal 
life often at risk. Starting with a broad dif fer en tial diag no sis, and 
using clues pro vided by clin i cal fea tures (ges ta tional age, blood 

pres sure, clin i cal pre sen ta tion) and lab o ra tory stud ies (sever
ity of plate let count drop, periph eral smear find ings, screen ing 
coag u la tion stud ies, cre a tine, liver enzymes), will help cli ni cians 
for mu late a treat ment plan. Decisionmak ing will be a dynamic 
pro cess, with fre quent reevaluation of clin i cal prog ress and 
changes in lab o ra tory param e ters. By work ing together to pro
vide opti mal care, hema tol ogy and obstet ric teams will improve 
patient out comes.
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