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Abstract: The thrombotic thrombocytopenic purpura syndrome 

(TTP) can be mistaken for a number of other conditions, and it is 

important to diagnose correctly and treat appropriately. We describe 

the features of TTP that can help make a positive diagnosis and 

other conditions in the differential diagnosis with symptoms that can 

overlap and mimic those of TTP. We discuss TTP and its variants, 

hemolytic uremic syndrome, disseminated intravascular coagulation, 

heparin-induced thrombocytopenia, antiphospholipid syndrome, 

Evans syndrome, preeclampsia/eclampsia, HELLP syndrome, acute 

fatty liver of pregnancy, and multiorgan failure.

Thrombotic thrombocytopenic purpura (TTP) may present 
in its full-blown form with the classic pentad of symp-
toms—thrombocytopenia, microangiopathic hemolytic 

anemia (MAHA), impaired renal function, neurologic symptoms, 
and fever.1,2 However, in many patients the constellation of find-
ings may be incomplete. For example, a patient might have only 
thrombocytopenia and MAHA, or some of the characteristic fea-
tures of TTP could be attributable to other conditions. Furthermore, 
some patients can be without symptoms of serious illness initially, 
yet deteriorate rapidly and die. Thus, an accurate and timely diag-
nosis is especially important because prompt initiation of proper 
treatment is critical for a successful outcome in TTP. Likewise, the 
decision to omit treatment, with its potential side effects,3 is just as 
important if the diagnosis is not truly TTP. Accordingly, we address 
the issues facing the hematologist who is asked to evaluate a patient 
for a possible diagnosis of TTP and decide whether or not to treat. 
We will discuss classic TTP and the features that help make a posi-
tive diagnosis, TTP variants, and other conditions in the differential 
diagnosis that can mimic or overlap with TTP.

Classic TTP (Acute Idiopathic)

The diagnosis of TTP is usually raised by the presence of its 2 cardi-
nal features, thrombocytopenia and MAHA, in the absence of other 
evident possible causes. Several laboratory findings can be helpful in 
clarifying the diagnosis and distinguishing TTP from other condi-
tions that share these 2 features.

Serum Lactic Dehydrogenase Level
Typically, a patient’s serum lactic dehydrogenase (LDH) level is very 
elevated in TTP, often in excess of 1,000 IU/dL (normal upper limit, 
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245 IU/dL). This elevation is felt to reflect largely the 
extent of multiorgan ischemia caused by the thrombotic 
microangiopathy.4 Prolonged ischemia can also predispose 
to disseminated intravascular coagulation (DIC),5 which 
could make the underlying TTP less easily recognized. 
Usually LDH levels are higher in TTP than in DIC.

Schistocytes on the Peripheral Blood Smear
Assessment of the number of schistocytes per high-power 
field and the percentage of sheared red blood cells (RBCs) 
may be helpful in sorting out TTP from other types of 
MAHA. Schistocyte numbers exceeding 1% of RBCs favor 
the diagnosis of TTP.6 Also helpful is viewing serial blood 
smears, which can reveal progression of the disease process 
as indicated by increasing numbers of schistocytes, when 
other parameters are equivocal. This approach is particu-
larly important because schistocytes can be absent from the 
smear in the first 24–48 hours after clinical presentation.5 
A recent report documents 2 patients with recurrent TTP 
who presented with acute cerebrovascular accidents; the 
patients had few or no schistocytes initially but developed 
them later in their clinical courses.7 Conversely, a decline 
in the number of schistocytes during treatment might not 
occur as early in the course of improvement as a rise in 
platelet count or drop in serum LDH level.

ADAMTS13 Level
The von Willebrand factor (vWF)–cleaving protease 
ADAMTS13 is a helpful marker for the diagnosis of 
sporadic classic immune-mediated TTP.8,9 Very low to 
absent levels of ADAMTS13 in the presence of an immu-
noglobulin G–type inhibitor are believed to contribute to 
the impaired removal of ultra-high molecular weight vWF 
multimers. These multimers are felt to predispose to the 
propensity for intravascular platelet clumping, which is 
the characteristic pathogenetic mechanism of the clinical 
features of TTP. However, the results of these assays are 
often not available soon enough to influence acute deci-
sion-making regarding institution of treatment. In addi-
tion, a number of otherwise typical cases of TTP in terms 
of clinical features and response to treatment have been 
reported without low ADAMTS13 activity.10 Also, the 
ADAMTS13 level may be modestly subnormal (although 
without detectable inhibitor) in a variety of other clinical 
situations, such as impaired liver and kidney function, 
malignancy, DIC, and acute inflammation.

Chemical Markers and Tissue Biopsies
The absence of free haptoglobin and presence of hemo-
siderinuria help confirm the presence of intravascular 
hemolysis but lack specificity for TTP. Biopsies of tissues 
(eg, bone marrow, kidney, skin) have been used in the 
past to document the presence of intravascular hyaline 

thrombi, but these are not done routinely today because 
of the usual reliance on the laboratory findings, clinical 
scenario, and need for urgent decisions about initiating 
treatment. If a tissue biopsy has been done recently for 
other reasons, however, it is prudent to review it with 
reference to the presence of such thrombi, although, even 
if found, they are not entirely specific for TTP.

Coexisting Autoimmune Disorders
TTP of the sporadic autoimmune type can be associated 
with other autoimmune disorders that alter its presenta-
tion and/or affect full recovery of platelet counts with 
treatment. An example is the simultaneous presence of 
autoimmune thrombocytopenic purpura.11

Coagulation Parameters
Typically, clotting times and coagulation factor levels 
reflecting the integrity of the cascade are normal in TTP, 
as are fibrinolytic parameters. These features help distin-
guish TTP from DIC.

Recommended treatment of classic sporadic TTP 
includes therapeutic plasma exchange (TPE) and, often, 
corticosteroids.5,12,13 Management of patients with disease 
refractory to this approach may include splenectomy, 
vincristine, immunosuppressant drugs, and rituximab 
(Rituxan, Genentech).5,14

TTP Variants

Familial TTP and chronic relapsing TTP are variants 
with a number of special features that can help identify 
them. A history of multiple acute episodes and lack of 
associated illness are typical in both these variants. Low 
ADAMTS13 levels in the familial cases are seen in the 
absence of inhibiting antibodies and reflect mutations 
in the enzyme.5,10 High levels of circulating ultra-high 
molecular weight vWF multimers between acute events 
may predict for a relapsing course,8 but clinical decisions 
are not made based on this finding.

Drug-induced TTP

A number of drugs have been reported to induce a TTP-
like syndrome.5,15,16 It is important to be aware of these 
agents and open to the possibility that other drugs may be 
as-yet unrecognized causes of TTP. Among the commonly 
identified agents in various drug classes are cyclosporine, 
tacrolimus, quinine, interferon, ticlopidine, clopidogrel 
(Plavix, Sanofi-Aventis/Bristol-Myers Squibb), and several 
cancer chemotherapeutic agents including mitomycin, 
gemcitabine (Gemzar, Lilly), cisplatin, and bleomycin. 
Measurements of ADAMTS13 levels have been made in 
a limited number of cases. The results have been variable, 
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with some patients having very low levels and the pres-
ence of an inhibitor.5,15,16

It may be difficult to identify a responsible drug for 
several reasons. First, some agents, such as mitomycin, 
can cause a TTP/hemolytic uremic syndrome (HUS)-like 
disorder weeks after discontinuation of the drug.17 Sec-
ond, patients with drug-induced TTP often have complex 
medical situations such as solid organ transplants, cancer, 
and bone marrow transplant that can themselves be asso-
ciated with development of thrombotic microangiopathy, 
thus making it very difficult to assign causality to the 
candidate drug. Finally, in addition to prescribed medica-
tions, abused drugs such as cocaine can induce changes 
similar to TTP.18 Cocaine use can be overlooked in the 
patient history or denied by the patient. Urine screening 
for metabolites might be considered under the appropri-
ate circumstances.

It is always prudent to consider the possibility of a 
drug-induced mechanism of TTP and, when clinical 
suspicion is high, to discontinue the drug in question and 
initiate TPE, which can be a life-saving intervention. In 
cases refractory to TPE, especially those related to cancer 
and chemotherapeutic agents, it may be useful to try Staph 
protein A column treatment of the patient’s plasma.19

Infection-related TTP

Although infections are more commonly associated with 
DIC and HUS, it is important to recognize that enteriti-
des such as Escherichia coli 0157:H7 have been associated 
with TTP.5 The presence of gastrointestinal symptoms in 
a TTP-like setting should suggest this possible cause. A 
variety of systemic infections can mimic all clinical fea-
tures of TTP and often the etiology of infection is not 
apparent until after TPE is started. Also important is the 
association of human immunodeficiency virus-1 (HIV-1) 
infection with TTP as well as autoimmune thrombocy-
topenia. Testing for HIV-1 should be included in the 
workup of TTP and appropriate antiretroviral treatment 
initiated if HIV-1 infection is found.

Hemolytic Uremic Syndrome

It may be difficult to distinguish HUS from TTP, but 
predominant renal impairment favors HUS, while neu-
rologic features are much more common in TTP. HUS is 
classified as diarrhea-associated (D+) and non–diarrhea-
associated (D-). Some D- HUS patients have a familial 
disorder with deficiency of complement factor H. A low 
serum C3 level may be detected.5 The D+ (epidemic) type 
of HUS tends to occur more often in children and young 
adults. Clusters of patients may be seen in whom certain 
infectious agents, for example, verotoxin-producing 

E. coli 0157:H7, are responsible. In the sporadic D- forms 
a variety of other infections including HIV-1, Campylo-
bacter, and cytomegalovirus can be associated.5 Patients 
with HUS consistently have normal ADAMTS13 levels, 
a feature that distinguishes them from most patients 
with TTP. 

Many authorities do not advocate TPE for HUS, 
but when there is progressive deterioration in the face 
of supportive care and dialysis it should be considered, 
even though the rationale is unclear in the presence of 
normal ADAMTS13 levels. If the differentiation between 
HUS and TTP cannot be made, one usually presumes the 
diagnosis is TTP and treats with TPE.5

Disseminated Intravascular Coagulation

The key clinical features shared by DIC20 and TTP are 
thrombocytopenia and MAHA characterized by schisto-
cytes on the peripheral blood smear. In addition, several 
underlying conditions, such as certain obstetric complica-
tions and sepsis, can predispose to both DIC and TTP. In 
some patients, the multiorgan ischemia caused by TTP 
may lead to the development of DIC.

Whereas patients with TTP usually have normal 
clotting times indicative of an intact fibrin-generating 
coagulation cascade, individuals with full-blown DIC have 
markedly prolonged clotting times (related to clotting fac-
tor consumption) and an activated fibrinolytic system. It 
is to be noted, however, that DIC represents a spectrum of 
changes.21 In less advanced (more compensated) stages of 
DIC there may be minimal disruption of clotting times, 
mild thrombocytopenia, and a significant number of 
schistocytes—symptoms that might not be immediately 
distinguishable from TTP. In this phase, detection of 
increased fibrinolysis, as indicated by elevated D dimer 
levels, can help make a positive diagnosis of DIC. In more 
advanced DIC, schistocytes can be less evident than in 
TTP because of enhanced fibrinolysis of the intravascular 
fibrin strands felt to be responsible for the RBC shearing 
noted in earlier stages of DIC. Advanced DIC also is char-
acterized by more bleeding than is usually seen in TTP. 
The consumptive changes in early DIC can be difficult 
to detect by clotting factor measurements (eg, fibrinogen 
and factor VIII levels) because of overshoot compensation 
and acute phase reactions leading to elevated levels. Serial 
determinations of these factor levels will often help identify 
downward trends as the consumptive phase accelerates.

Heparin-induced Thrombocytopenia

Heparin-induced thrombocytopenia (HIT) (type II) 
in the vaso-occlusive phase can mimic TTP because of 
thrombocytopenia and venous and/or arterial occlusions 
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(usually larger vessels affected than in TTP). Despite the 
platelet clumping leading to intravascular occlusions in 
HIT, there is little or no formation of schistocytes. Also, 
there is no marked elevation of LDH or signs of intravascu-
lar hemolysis. It is important, however, to rule out HIT as 
a coexisting disorder when TTP fails to show the expected 
rise in platelet count with TPE and steroid therapy.

It is well recognized that, once established, HIT can 
be sustained by ongoing exposure to very small amounts 
of heparin. Sometimes the source(s) of heparin exposure, 
such as line flushes and leaching of heparin from bonded 
catheters, is not immediately evident. Although the gold 
standard for the diagnosis of HIT remains the recovery of 
the platelet count following discontinuation of heparin 
exposure, laboratory testing can be helpful in excluding or 
confirming the clinical suspicion of the diagnosis.

Antiphospholipid Syndrome

Patients with antiphospholipid antibodies can have a 
spectrum of clinical presentations ranging from no symp-
toms or signs to the catastrophic antiphospholipid anti-
body syndrome.22 Antiphospholipid syndrome (APS) can 
present with some of the features seen in TTP, including 
thrombocytopenia and multiple vaso-occlusive events, 
both venous and arterial, which may affect multiple 
organ systems. APS can be primary (ie, occurring in the 
absence of a recognized associated illness or triggering 
drug) or secondary (eg, associated with an underlying 
autoimmune disorder, most commonly systemic lupus 
erythematosus [SLE]). As in TTP, hemolytic anemia may 
be present, but is more likely to be autoimmune (with 
positive direct Coombs test and spherocytes on peripheral 
blood smear accompanied by elevated mean corpuscular 
hemoglobin concentration) than MAHA unless there 
is an associated vasculitis or the catastrophic phase has 
supervened. In secondary cases, if the lupus anticoagulant 
is present, coagulation studies can reveal prolonged par-
tial thromboplastin time, Russell viper venom time, and, 
uncommonly, prothrombin time. A circulating antico-
agulant may be detected. These coagulation abnormalities 
are not expected in TTP. Another differentiating feature 
is the presence of anticardiolipin and β 2-glycoprotein I 
antibodies in APS. In some acute-phase APS cases these 
antibody levels are lowered due to consumption,23 making 
confirmation of the diagnosis more difficult.

It is important to distinguish APS, either primary or 
secondary, from TTP because therapeutic interventions 
in APS with vaso-occlusive features would include anti-
coagulants. In addition, corticosteroids, cytotoxic agents, 
and plasmapheresis to remove antiphospholipid antibod-
ies24 might be useful, depending on the clinical situation.

Evans Syndrome

The combination of autoimmune hemolytic anemia and 
autoimmune thrombocytopenia as originally described 
by Evans and colleagues25 is sometimes considered in the 
differential diagnosis of TTP. Evans syndrome, whether 
alone or as a feature of SLE, can usually be distinguished 
from TTP by the presence of a positive direct Coombs 
test, platelet-associated antibodies, and the appearance 
of predominantly spherocytes rather than schistocytes 
on the peripheral blood smear. Typically, the markers of 
intravascular hemolysis are absent in Evans syndrome. 
There may be some confusion if TTP and autoimmune 
hemolytic anemia coexist.26

Thrombotic Microangiopathies of Pregnancy 
and Postpartum

There are several conditions related to pregnancy and the 
postpartum period5,27 that can mimic or overlap with TTP. 
These include preeclampsia/eclampsia, HELLP (hemoly-
sis, elevated liver enzyme levels, low platelet count) syn-
drome, APS, DIC, acute fatty liver of pregnancy (AFLP), 
and postpartum HUS. It is well recognized that TTP can 
present at any time during gestation or after delivery. 
Pregnancy can precipitate a relapse in women with a prior 
history of TTP; fortunately, pregnancy does not seem to 
interfere with response to TPE. In contrast to its benefi-
cial effect in some of the syndromes unique to pregnancy 
(eg, HELLP, preeclampsia/eclampsia, and AFLP), which 
tend to occur in the third trimester and can mimic TTP, 
delivery does not seem to affect the course of TTP and 
maternal outcome. Thus it is especially important to make 
an accurate diagnosis and begin treatment promptly in 
the setting of pregnancy because TTP is progressive and 
may be fatal if left untreated.

Preeclampsia/Eclampsia
Preeclampsia/eclampsia can have features that fully over-
lap with TTP, but its defining characteristics—hyperten-
sion, proteinuria, and edema—are not typical of TTP. In 
addition, decreased antithrombin III levels may be among 
the prothrombotic changes seen in preeclampsia; this is 
not a feature of TTP.5

HELLP Syndrome
HELLP syndrome can occur in patients with or with-
out preeclampsia and has several distinctive features: 
mid-epigastric or right upper quadrant abdominal pain, 
nausea and/or vomiting,28 elevated liver enzymes indicat-
ing parenchymal dysfunction, eye symptoms (eg, retinal 
detachments, vitreal hemorrhage, and cortical blind-
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ness), and progressive hyperbilirubinemia.29,30 HELLP 
syndrome can be further complicated by development 
of DIC, abruptio placenta, acute renal failure, and pul-
monary edema.5 Fever is not a feature of uncomplicated 
HELLP syndrome. Profound renal or hepatic failures 
are uncommon and, thus, are features that distinguish 
HELLP syndrome from postpartum HUS and AFLP, 
respectively. Typically, HELLP resolves after delivery, 
but sometimes corticosteroids and TPE may be needed 
if complete resolution has not occurred by 2–3 days post-
partum. TPE for HELLP syndrome during pregnancy is 
ineffective.30 In some patients HELLP may develop or 
recur postpartum. There is a risk of hepatic hematoma 
and rupture in patients unresponsive to treatment.

Acute Fatty Liver of Pregnancy
AFLP is a rare disorder characterized predominantly by 
liver dysfunction. Preeclampsia is associated in about 50% 
of the patients. There is usually mild thrombocytopenia; 
hemolysis, if present, is a minor aspect. DIC is frequently 
a complicating feature. In some patients a predisposing 
factor is a maternal/fetal genetic defect in the metabolism 
of free fatty acids (deficiency of long-chain 3-hydroxy 
acyl-coenzyme A dehydrogenase).30 This abnormality can 
also be present in HELLP syndrome.31 For patients refrac-
tory despite delivery and aggressive TPE, orthotopic liver 
transplantation has been performed with success.32

Postpartum HUS
HUS has been reported very rarely during pregnancy 
but is a well-recognized cause of subacute oliguric renal 
failure presenting up to 10 weeks postpartum. Some 
patients appear to require more TPEs and longer duration 
of therapy.33

DIC and APS
DIC and APS have been reported during and after preg-
nancy. The differentiation of these disorders from TTP has 
been addressed earlier. Some unique obstetric problems 
predispose to DIC, for example, abruptio placenta and 
retained dead fetus. Appropriate obstetric interventions 
and blood product support are the treatments.

Vascular Injury and Mechanical  
Intravascular Devices 

In clinical conditions predisposing to endovascular injury, 
such as vasculitis and malignant hypertension, alterations 
of the endothelial surface and generation of schistocytes 
can occur. In fact, patients with malignant hyperten-
sion may have all the clinical features of TTP, including 
thrombocytopenia. Depending upon the underlying 
disorder, for example, SLE, there may be accompanying 

thrombocytopenia, renal dysfunction, and altered chemis-
tries reflecting ischemia or other types of injury to several 
target organs. Often the accompanying clinical findings, 
such as severe hypertension, vasculitic rash, or angio-
graphic changes help clarify the cause of the hematologic 
abnormalities. Mechanical cardiac valves, especially if 
complicated by jet leaks, calcified native heart valves, and 
intravascular hardware, such as aortic balloon pumps, can 
cause RBC injury, leading to formation of schistocytes 
and laboratory indicators of intravascular hemolysis. An 
accompanying decline in platelet count can occur which, 
coupled with the RBC changes, may suggest TTP. Usu-
ally the clinical situation is well defined and there is little 
diagnostic dilemma.

Multiorgan Failure

The hematologist is often asked to see patients who have 
multiorgan failure with complicating infections and a 
variety of medication effects. The complete pentad of 
TTP symptoms or key parts of it can be caused by several 
coexisting processes unrelated to TTP. In such challenging 
situations, making a diagnosis of TTP and introducing 
corticosteroids and TPE based simply on the constellation 
of findings without careful scrutiny of possible multiple 
contributing causes could be harmful.

In these patients it is particularly important to sort 
out and treat potentially reversible factors commonly 
present in patients in intensive care settings. Some 
examples include: 1) changing medications that may 
be causing thrombocytopenia, such as heparin and oth-
ers28; 2) treating sepsis aggressively to remove a cause of 
complicating DIC with schistocytes; 3) exploring drug-
induced renal or nervous system dysfunction, which may 
be improved by change in medications; and 4) suspecting 
a drug-induced TTP syndrome, especially in patients 
with solid organ transplants or individuals receiving 
antineoplastic chemotherapy.

Conclusion

We have discussed the criteria for diagnosing classic 
TTP and a number of clinical disorders that can overlap 
or mimic it (Table 1). In some instances, diagnosis of 
another entity with similar features is not difficult. How-
ever, when the features of TTP are incomplete (eg, only 
thrombocytopenia and MAHA are present) or are in 
evolution, or several disorders coexist and mimic TTP, as 
in patients with multiorgan failure, it may be impossible 
to make a definite diagnosis. It is hoped that newer and 
more rapidly available testing for ADAMTS13 activity 
and its inhibitor9 will help clarify the diagnosis of TTP in 
some of these situations. However, inconsistent changes 
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in ADAMTS13 levels in TTP (sometimes due to plasma 
transfusions administered prior to suspicion of TTP) and 
overlap of these levels with those seen in other clinical 
conditions still leave the burden of diagnosis in the hands 
of the clinician who assesses the full clinical scenario.

In those circumstances in which TTP cannot be 
diagnosed with confidence and there is progressive dete-
rioration (eg, falling platelets, increasing schistocytes, and 
end-organ injury) it is prudent to initiate treatment with 
TPE without delay. Improvement in the patient’s clinical 
status and laboratory parameters with treatment helps to 
confirm the diagnosis, but sometimes multiple TPE treat-
ments are required before response is evident.5
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