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Abstract 

Background  Immune thrombocytopenic purpura and thrombotic thrombocytopenic purpura are both causes of 
thrombocytopenia. Recognizing thrombotic thrombocytopenic purpura is crucial for subsequent treatment and 
prognosis. In clinical practice, corticosteroids and rituximab can be used to treat both immune thrombocytopenic 
purpura and thrombotic thrombocytopenic purpura; plasma exchange therapy is the first-line treatment in throm‑
botic thrombocytopenic purpura, while corticosteroids are strongly recommended as first-line treatment in immune 
thrombocytopenic purpura. The differential diagnosis of immune thrombocytopenic purpura and thrombotic throm‑
bocytopenic purpura is essential in clinical practice. However, case reports have suggested that immune thrombocy‑
topenic purpura and thrombotic thrombocytopenic purpura can occur concurrently.

Case presentation  We report the case of a 32-year-old Asian female without previous disease who presented with 
pancytopenia, concurrent with immune thrombocytopenic purpura and thrombotic thrombocytopenic purpura. The 
morphology of the megakaryocytes in the bone marrow indicated immune-mediated thrombocytopenia. The patient 
received glucocorticoid treatment, and her platelet count increased; however, schistocytes remained high during the 
course of the therapy. Further investigations revealed ADAMTS13 activity deficiency and positive ADAMTS13 antibod‑
ies. The high titer of antinuclear antibody and positive anti-U1-ribonucleoprotein/Smith antibody indicated a poten‑
tial autoimmune disease. However, the patient did not fulfill the current criteria for systemic lupus erythematosus 
or mixed connective tissue disease. The patient responded well to plasma exchange therapy, and her platelet count 
remained normal on further follow-up.

Conclusions  Concurrence of immune thrombocytopenic purpura and thrombotic thrombocytopenic purpura is 
rare, but clinicians should be aware of this entity to ensure prompt medical intervention. Most of the reported cases 
involve young women. Human immunodeficiency virus infection, pregnancy, and autoimmune disease are the most 
common underlying conditions.
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Introduction
Immune thrombocytopenic purpura (ITP) and throm-
botic thrombocytopenic purpura (TTP) are distinct dis-
eases that cause thrombocytopenia. ITP is defined as a 
platelet count below 100,000 platelets per cubic millim-
eter, excluding known causes of thrombocytopenia; in 
addition, platelet-associated immunoglobulin (Ig) M or 
IgG is commonly identified [1]. Primary ITP accounts for 
80% of cases; the additional 20% are secondary to some 
other disease, such as infection, autoimmune disease, 
malignancy, or primary immune deficiency [2]. TTP is 
caused by severe deficiency of the von Willebrand factor 
(vWF)-cleaving metalloproteinase, ADAMTS13, which 
leads to the formation of platelet-rich thrombi in the vas-
culature [3]. TTP is a rare and life-threatening disease 
with an average annual prevalence of 10 cases/1 million 
people and a mortality rate of 10–20% [4]. Recognizing 
TTP is crucial for timely treatment and prognosis. In 
clinical practice, although corticosteroids and rituximab 
can be used to treat both ITP and TTP, plasma exchange 
therapy (PEX) is the first-line treatment for TTP; in 
contrast, corticosteroids are strongly recommended as 
first-line treatment in ITP [5, 6]. Therefore, differential 
diagnosis of ITP and TTP is essential in clinical prac-
tice. Concurrence is rare; however, previous case reports 
have shown that ITP and TTP can occur concurrently 
in acquired immune deficiency syndrome (AIDS), preg-
nancy, and Sjögren’s syndrome [7–9]. We report herein 
a case of concurrent ITP and TTP in a patient without 
knowledge of any underlying diseases.

Methods
Case report
In this case report, we analyze the patient’s clinical pres-
entation, laboratory results, treatment, and outcome.

Literature review and data extraction
The MEDLINE database was used to search for all pub-
lished literature on ITP complicating TTP. The Medical 
Subject Headings (MESH) terms we used were (((idi-
opathic thrombocytopenic purpura [Mesh Terms]) 
OR (immune thrombocytopenia [Mesh Terms])) AND 
(thrombotic thrombocytopenic purpura [Mesh Terms])) 
OR (immune thrombotic thrombocytopenic purpura 
[Mesh Terms]). There were no restrictions on article type 
or publication date, and 497 results were obtained. After 
removal of duplicated articles and articles without access 
to full-text reports, 16 case reports in any language, on 
patients of any age or race diagnosed with ITP and TTP 
were included. The following data retrieved from each 
report are presented in Table  1: (1) first author’s name 

and year of publication, (2) age and sex of the patient, (3) 
underlying conditions, (4) significant laboratory char-
acteristics, (5) ADAMTS13 activity and antibodies, if 
reported, (6) main clinical presentations, (7) therapy, and 
(8) patient outcomes. The search was conducted on 6 
June 2022.

Results
Case report
A 32-year-old Asian female presented to the University 
of Hong Kong-Shenzhen Hospital on 6 November 2021, 
complaining of a headache for 6 months and purpura for 
3 weeks. The patient had been experiencing intermittent 
headaches with tinnitus for 6 months, prior to admission. 
Complete blood cell count (CBC) revealed a white blood 
cell (WBC) count of 3.07 × 109/L, hemoglobin (HGB) of 
106  g/L, and platelet (PLT) count of 210 × 109/L. Brain 
magnetic resonance imaging (MRI) showed normal 
findings.

Three weeks prior to admission, the patient noticed 
purpura on her extremities, and she also complained of 
increased menstrual flow. She had received two doses 
of the inactivated coronavirus disease 2019 (COVID-19) 
vaccine in May 2021 and in June 2021. She had no history 
of significant medical illness, except for one stillbirth. 
She denied alcohol, tobacco, or drug abuse. She had 
never received a transfusion. She took no medications on 
admission, and there was no significant family medical 
history.

Physical examination revealed an afebrile, normoten-
sive female. There were no hemorrhage lesions on her 
palate; however, multiple ecchymoses and petechiae were 
observed over the body. There was mild tenderness in the 
upper limb muscles. There was no splenomegaly, lymph 
node hypertrophy, or liver hypertrophy. Her physical 
examination was otherwise unremarkable. Chest com-
puted tomography revealed ground-glass nodules in the 
left upper lung and solid nodules in the left lower lung, 
which were considered benign lymph nodes by radiolo-
gists. Brain MRI revealed a choroid plexus cyst. There 
were no significant findings from abdominal ultrasound 
and echocardiogram.

The urine pregnancy test was negative. CBC revealed 
a WBC count of 3.41 × 109/L, HGB of 77 g/L, PLT count 
of 28 × 109/L, mean corpuscular volume (MCV) of 
96.6  fL, and vitamin B12 level of 319  pg/mL (reference: 
180–914  pg/mL). Blood smear showed normal leuko-
cyte morphology, the reticulocyte percentage was 6%, 
and the absolute reticulocyte count was 0.094 × 1012/L. 
The serum lactate dehydrogenase level was 330 U/L. The 
percentage of CD55− erythrocytes and CD59− erythro-
cytes of the total erythrocytes was less than 0.5% each. 
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The level of glucose-6-phosphate was 23 U/L, which was 
normal. Thyroid function was normal, with a slightly 
elevated thyroglobulin antibody titer (110.3 U/mL [refer-
ence: 0–60  U/mL]). d-dimer was 1.52  µg/mL, and hap-
toglobin was < 25 mg/dL. Immune function test revealed 
IgG of 17.13 g/L complement protein 3 (C3) of 0.63 g/L. 
The anti-nuclear antibody (ANA) test was positive at a 
titer > 1:1000, with a speckled pattern. The extractable 
nuclear antibody profile showed strong positivity (3+) 
for anti-ribonucleoprotein/Smith (U1RNP/Sm) antibody. 
The direct Coombs’ test, anti-double-stranded deoxyri-
bonucleic acid (dsDNA) antibodies, antineutrophil cyto-
plasmic antibodies, anticardiolipin antibodies, anti-red 
blood cell antibodies, lupus anticoagulants, antiplatelet 
antibodies, and anti-β2-glycoprotein antibodies were 
negative. Coagulation, liver function (including biliru-
bin), kidney function, electrolytes, erythrocyte sedimen-
tation rate, C-reactive protein, and iron studies were all 
within normal limits. Tumor markers were all negative. 
The urinalysis was unremarkable.

The peripheral blood smear revealed many frag-
mented red blood cells with increased polychromasia 
and decreased platelets (Fig.  1A). Bone marrow biopsy 
revealed relative erythroid hyperplasia and a normal 
megakaryocyte count (Fig.  1B). The investigations for 
pathogens, including human immunodeficiency virus 
(HIV), hepatitis B virus, hepatitis C virus, respira-
tory  viruses, Epstein–Barr virus, cytomegalovirus, and 
Helicobacter pylori, were negative. The clinical scenario 
revealed Coombs’-negative hemolytic anemia, compli-
cated with immune-mediated thrombocytopenia that 
was possibly caused by an autoimmune disease.

The patient was initially treated with intravenous 
methylprednisolone 40  mg for 1  day, but the schisto-
cytes in the peripheral blood increased to over 6%. The 

methylprednisolone dose was then increased to 240 mg 
for 5  days. The patient’s platelet count increased to 
216 × 109/L, but the schistocytes remained at 5%. The 
PLASMIC score was high. The PLASMIC score is a 
seven-component clinical prediction tool that was devel-
oped to reliably assess the pretest probability of severe 
ADAMTS13 deficiency [C statistic 0.96, 95% confidence 
interval (CI) 0.92–0.98] [9, 10]. TTP was suspected. The 
ADAMTS13 activity was 1.65%, and the ADAMTS13 
inhibitor assay was positive; therefore, a diagnosis of 
TTP was considered. The patient then received six 
cycles of PEX. Cyclosporine was added, and the dosage 
was titrated to 150 mg per day. Following treatment, the 
PLT count remained normal, schistocytes were reduced 
to 1–2%, ADAMTS13 activity increased to 63.99%, and 
anti-ADAMTS13 antibody was negative. During hospi-
talization, the patient did not present any signs of throm-
bosis, and all blood vessel ultrasounds were normal. She 
was discharged and managed in an outpatient clinic with 
tapered oral methylprednisolone. At the last visit, on 2 
June 2022, oral methylprednisolone and cyclosporine 
were discontinued, and the patient only took hydroxy-
chloroquine 0.2 g once daily. The patient’s CBC remained 
normal.

Systemic literature review
Sixteen publications [7–9, 11–23] were evaluated in 
detail, and a total of 24 patients (including our patient) 
were included in this qualitative analysis. The patients’ 
ages ranged from 9 to 72 years old, and the mean age was 
36 years. There were 14 females and 10 males; 7 patients 
were HIV positive, 3 patients were postpartum women, 3 
had autoimmune diseases (such as systemic lupus erythe-
matosus (SLE), rheumatoid arthritis, and Sjögren’s syn-
drome), 1 case was drug related, 1 patient had a history of 

Fig. 1  A The peripheral blood smear shows schistocytes (red arrows) and reticulocytes (blue arrows) (×400). B Bone marrow megakaryocyte with 
increased size and platelet production deficiency (×1000)
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a tumor, 1 had a positive Coombs’ test, and the remaining 
8 patients had no known underlying medical conditions. 
The common laboratory characteristics were thrombo-
cytopenia, elevated schistocytes, and elevated lactate 
dehydrogenase (LDH). Only 6 patients’ ADAMTS13 
activity was detected (ranging from 0% to normal). The 
most common symptoms were mucocutaneous bleed-
ing (n = 16), neurological symptoms (n = 16), and fever 
(n = 14). All patients received PEX and/or steroids. 
Intravenous immunoglobulin, splenectomy, vincristine, 
and rituximab were the most common assistant thera-
pies. Following treatment, 20 patients were in remission, 
and 4 patients (16.7%) died. The results are presented in 
Table 1.

Discussion
We present a case of thrombocytopenia in a previously 
healthy woman. The morphology of megakaryocytes in 
the bone marrow indicated immune-mediated throm-
bocytopenia; furthermore, the platelet count responded 
well to glucocorticoids. The patient also presented with 
anemia, with slightly increased MCV, increased reticulo-
cyte level, decreased haptoglobin, and increased lactate 
dehydrogenase (LDH) level, indicating hemolysis. The 
patient presented with a high level of ANA and positive 
anti-U1-RNP, which indicated potential autoimmune 
hemolysis; however, the negative Coombs’ test and nega-
tive anti-red blood cell antibodies made autoimmune 
hemolysis less likely. Furthermore, the patient did not 
exhibit other clinical signs to fulfill the current criteria 
for systemic lupus erythematosus (SLE) or mixed con-
nective tissue disease. The schistocytes remained high 
during glucocorticoid therapy, which indicated intra-
vascular hemolysis, and further investigations revealed 
ADAMTS13 activity deficiency and positive ADAMTS13 
antibody, which confirmed the diagnosis of TTP.

During the COVID-19 pandemic, new vaccines were 
developed without full clinical trials. Some vaccines 
have been reported to be associated with de  novo ITP, 
ITP exacerbation, and vaccine-induced immune throm-
botic thrombocytopenia (VITT), especially the adeno-
viral vector-based vaccine (ChAdOx1 nCov-19, Ad26.
COV2.S) [24]. VITT is caused by antibodies that recog-
nize platelet factor 4 (PF4) bound to platelets [25]. The 
pathomechanism of VITT is under investigation; current 
studies suggest a two-hit process in which the vaccine 
stimulates neoantigen formation (first hit), in addition 
to a systemic inflammatory response (second hit), which 
together lead to the production of anti-PF4 antibod-
ies [26]. Anti-PF4 antibodies lead to the inhibition of 
ADAMTS13 activity, which is unable to regulate the mul-
timeric size of vWF [27]. Ultra-sized vWF multimers can 
accumulate in the plasma, leading to the formation of 

platelet-rich microthrombi [28]. VITT likely develops in 
a narrow window, 5–10 days post-vaccination, leading to 
the identification of cases typically between 5 and 30 days 
post vaccination [29]. A case of possible VITT related 
to the inactivated COVID-19 vaccine was published. In 
this case, the symptoms occurred 2 weeks after vaccina-
tion [30]. Our patient received the inactivated COVID-19 
vaccine 5 months prior to the onset of symptoms, which 
made a diagnosis of VITT less likely.

Furthermore, our patient presented with hemolytic 
anemia and thrombocytopenia, making Evans syndrome 
a possible differential diagnosis; however, the negative 
direct Coombs’ test, and the high percentage of schisto-
cytes, made this diagnosis less likely. Therefore, the case 
was diagnosed as concurrence of ITP and TTP.

TTP is a rare form of thrombotic microangiopa-
thy (TMA), characterized by microangiopathic hemo-
lytic anemia (MAHA), severe thrombocytopenia, and 
ischemic end-organ damage resulting from the forma-
tion of platelet-rich thrombi in the microvasculature [31]. 
PEX is the primary treatment for TTP, whereas glucocor-
ticoids have been routinely added as an assisted therapy 
alongside PEX [32]. Glucocorticoids are thought to has-
ten recovery by reducing the production of ADAMTS13 
inhibitors, and reducing cytokine production and autoan-
tibody-mediated clearance of ADAMTS13. According 
to the 2020 guidelines of the International Society on 
Thrombosis and Hemostasis (ISTH), glucocorticoids are 
recommended, in addition to PEX, for initial treatment of 
TTP, despite the lack of randomized trials on this combi-
nation therapy [32]. However, the efficacy of monother-
apy with glucocorticoids in TTP has been demonstrated 
in observational studies. In research on 54 patients with 
TTP treated with corticosteroids alone, 24 patients 
(44.4%) did not respond to the treatment [33]. In con-
trast, another study comparing prednisone versus cyclo-
sporin found that prednisone was superior to cyclosporin 
for increasing ADAMTS13 activity, and suppressing 
anti-ADAMTS13 antibodies [34]. The efficacy of gluco-
corticoid monotherapy in TTP is varied; however, gluco-
corticoid therapy is fundamental to ITP treatment, and 
patients with ITP usually respond well to glucocorticoid 
therapy [35]. Rituximab, a monoclonal antibody directed 
against the B-cell lineage-specific CD20 antigen, can be 
added to corticosteroid and PEX therapy to increase the 
response rate in refractory TTP [36]. The newest TTP 
therapy is caplacizumab, a humanized, single-variable-
domain, anti-vWF immunoglobulin that targets the A1 
domain of vWF [37], preventing interaction with the 
platelet glycoprotein Ib-IX-V receptor. Caplacizumab 
showed value when added to the standard treatment for 
acquired TTP; it shortens the time to normalize platelets 
and decreases the recurrence rate [38].
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Sequential or concurrent ITP and TTP have been 
reported in the literature. We reviewed 23 sequential, or 
concurrent, ITP and TTP cases (Table 1). Based on these 
case reports, patients with concurrent or sequential ITP 
and TTP usually present with microangiopathy; however, 
our case lacked the features of microangiopathy . This 
could be attributed to the low platelet count in the early 
stage of ITP, which led to the formation of fewer platelet-
rich thrombi. Further investigation is needed to confirm 
this hypothesis.

This is a rare case of concurrent ITP and TTP in a 
previously healthy woman. This case highlights the 
importance of considering all possible causes of throm-
bocytopenia, especially when specific treatments (i.e., 
PEX, glucocorticoids) should be given in the first line.

Conclusion
Concurrence of ITP and TTP is rare; however, clinicians 
should be aware of this entity to ensure prompt medical 
intervention. Most of the reported cases involve young 
women, while HIV infection, pregnancy, and autoim-
mune diseases are the most common underlying condi-
tions. Whether this condition can be triggered by the 
inactivated COVID-19 vaccine is unclear.
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