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Objective: To provide a reference for the diagnosis and treatment of patients with immune 
thrombocytopenia (ITP) complicated with pulmonary thromboembolism (PTE) by analyzing 
the clinical characteristics of five such patients.
Methods: This paper summarizes the clinical manifestations and hematological indexes of 
five patients with ITP complicated with pulmonary embolism.
Results: In this study, the incidence of ITP complicated with PTE was 2.75%. All five cases 
were elderly patients with nonspecific clinical manifestations. Platelet counts were different 
when PTE occurred. The time from the diagnosis of ITP to the occurrence of PTE was from 
5 to 24 months, with an average of 12.8 months. There was no significant change in 
hemoglobin, white blood cell levels, prothrombin time, activated partial thromboplastin 
time, thrombin time, fibrinogen levels, or the international normalized ratio. Four patients 
had significantly increased D-dimer levels, while D-dimer was only slightly increased in one 
patient. Antithrombin (AT) was significantly decreased in four cases (less than 70%), and 
C-reactive protein (CRP) was increased in all five cases.
Conclusion: PTE may be related to AT and CRP in patients with ITP, which is of great 
clinical significance to the diagnosis and treatment of ITP complicated with PTE.
Keywords: immune thrombocytopenia, pulmonary thromboembolism, C-reactive protein, 
antithrombin, prognosis

Introduction
Immune thrombocytopenia (ITP) is one of the commonest acquired autoimmune 
diseases. It is characterized by the autoantibody-mediated destruction of platelets 
(PLTs) and the impaired production of PLTs from megakaryocytes, and it is 
a common clinical hemorrhagic disease. However, an increased risk of thromboem-
bolic events among patients with ITP has also been reported. In these reports, 
arterial thrombosis is more common than venous thrombosis, and pulmonary 
thromboembolism (PTE) is rare.1 PTE is a complex multifactorial disease caused 
by a perfusion defect as a result of an embolus blocking blood flow in the lungs or 
the right side of the heart. Pulmonary circulation changes and respiratory dysfunc-
tion are the main pathophysiological and clinical features. Its mortality rate 
is second only to myocardial infarction and cancer.2 Therefore, the diagnosis and 
treatment of ITP combined with PTE is of great clinical importance; five cases of 
patients with ITP who then developed PTE are presented herein.
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Materials and Methods
Patients
The records of patients at Taicang Hospital of Soochow 
University during the five years from January 1, 2015 to 
December 31, 2019 were reviewed. There were 270,983 dis-
charged hospital patients, 433 of whom had been diagnosed 
with PTE using computed tomography pulmonary angiogram 
(CTPA). Among them were five patients with ITP complicated 
with PTE: three males and two females, age range 68–88 years, 
and average age 78.6 years. All the cases were confirmed using 
CTPA combined with plasma D-dimer and color Doppler 
ultrasound to identify whether there was venous thrombosis 
of the extremities. The diagnosis of ITP was based on previous 
medical history, bone marrow analysis, hematology results, 
and other examination data in line with the criteria established 
by the ITP International Working Group.

Methods
The personal information of the enrolled patients was identi-
fied using the case management computer system of Taicang 
Hospital of Soochow University and included medical record 
number, name, gender, age, inpatient department, primary 
disease, inducement factor, occurrence site, preventive mea-
sures, relevant examination results, treatment, and prognosis. 
Eighteen healthy subjects were included as a control group to 
allow comparison with the hematological indicators of the 
patients.

Statistical Analysis
Data were analyzed using SPSS 19.0 software. The Chi- 
square test and the t-test were used, and a value of p < 0.05 
was considered to be statistically significant.

Results
The Incidence of ITP Combined with PTE
In the hospital, there were 433 concurrent inpatients with 
PTE and 182 with ITP. Patients diagnosed with ITP com-
bined with PTE accounted for 1.16% of the total number 
of PTE cases and 2.75% of all ITP cases.

The Demographics and Main Clinical 
Features of the Five Patients
The PTEs occurred in different sites: there were two in the 
bilateral pulmonary artery, one in the right lower lung, one in 
the right middle lobe, and one in the left upper pulmonary 
artery. Only one of the five patients, a 77-year-old female, had 
a PTE combined with a deep venous thrombosis (DVT) of the 
left leg. The five patients also experienced different symptoms: 
two patients presented with cough and shortness of breath, one 
with cough and fever, one with poor appetite and fatigue, and 
one with shortness of breath and black stools. The main 
clinical features of the five patients are shown in Table 1.

Hematological Indicators of the Five 
Patients
Antinuclear antibody and antiphospholipid antibody (APA) 
tests were negative in all five patients. The results of other 
hematological and coagulation indices are shown in Table 2. 
The comparison of hematological indices between the case 
group and the control group are shown in Table 3.

Discussion
ITP is a chronic disease characterized by a low PLT count 
and bleeding. However, an increased thrombotic tendency 

Table 1 Main Clinical Features of 5 Patients

Cases Gender Age PLT When 
Diagnosed with 

PTE(×109/L)

Time from 
ITP to PTE 

(Month)

Complication Treatment Prognosis

1 M 80 22.0 10 Hypertension, DM, History of 

prostate surgery

Hormone/No anticoagulant 

therapy

Favourable

2 F 77 58.0 5 Hypertension, DM, History of 

gallbladder surgery

Hormone/Anticoagulant 

therapy

Favourable

3 F 68 63.0 5 None Hormone/Anticoagulant 

therapy

Favourable

4 M 88 43.0 24 None Anticoagulant therapy Worse

5 M 80 35.0 20 COPD, RF Anticoagulant therapy Worse

Abbreviations: DM, diabetes mellitus; COPD, chronic obstructive pulmonary disease; RF, respiratory failure.
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has been identified in ITP patients in recent years. A meta- 
analysis of five large population-based studies established 
that there is a two-fold increased risk of venous throm-
boembolism (VTE) and a trend towards an increased risk 
of antithrombin (AT) in ITP as compared with the general 
population.2 The exact incidence of thrombosis in ITP is 
not clear, but most scholars believe that the risk of throm-
bosis is higher in the presence of ITP than in the general 
population.3,4 Aledort reported close to 5.1% of cancer 
patients with a high incidence of thrombosis.5 Bennett 
et al reported that chronic ITP was 6.9%.6 The incidence 
of ITP combined with PTE in this study was only 2.75% 
(5/182 cases), lower than that reported above. Two possi-
ble explanations are: (1) this review only included cases of 
ITP combined with PTE as opposed to all cases of throm-
bosis in general, and (2) some ITP patients may have been 
lost to follow-up.

The clinical manifestations showed no specificity. 
While all five cases involved elderly patients, the PLT 
counts when PTE occurred were different: some were 
higher than 50.0 × 109/L, while others were lower than 

50.0 × 109/L. The time from ITP diagnosis to PTE onset 
was between 5 and 24 months, with an average of 12.8 
months. Some researchers7,8 believe that APA, splenect-
omy, hormone, globulin, and other therapeutic interven-
tions are high-risk factors for PTE occurrence in ITP 
patients. In this study, some of the five ITP patients had 
high-risk factors such as hypertension, diabetes mellitus, 
surgical history, infection, and hormone application, but 
there were also some without complications. Prognosis 
was not always related to anticoagulant therapy: in this 
study, one patient recovered without anticoagulant therapy 
due to a low PLT count, while two other patients deterio-
rated despite receiving anticoagulant therapy. Therefore, 
prognosis may be related to the occurrence and speed of 
onset of PTE, the location and extent of the embolism, and 
the severity of the primary disease.

The pathogenesis of ITP combined with thrombosis is 
multifactorial and possible mechanisms include the fol-
lowing: (1) PLTs release microparticles (MPs) that can 
activate the coagulation cascade.9–11 In fact, PLT-derived 
microparticles (PMPs) are 50–100 times more 

Table 2 Results of Hematology and Coagulation Indexes in 5 Patients

Cases Hb (g/L) WBC (×109/L) PLT (×109/L) D-D (ug/L) PT (s) APTT (s) TT (s) AT (%) Fb (g/L) INR CRP (mg/L)

1 128.0 3.7 10.0 540.0 12.8 31.2 17.8 69.3 2.5 1.09 23.8

2 114.0 11.2 70.0 14,110.0 13.8 29.0 19.6 61.4 2.5 1.18 14.0

3 122.0 10.8 80.0 18,989.0 12.7 29.2 19.0 94.1 3.4 1.08 28.6

4 87.0 6.6 43.0 5318.0 20.6 29.2 15.7 62.6 3.4 1.75 24.5

5 127.0 5.2 38.0 18,734.0 15.1 28.0 25.4 41.4 2.1 1.30 64.8

Notes: Normal ranges for the parameters: Hb 120–160 g/L (male) and 110–150g/L (female), WBC 4–10×109/L, PLT 100–300×109/L, D-D 0–550 ug/L, PT 9.6–14.3 second, 
APTT 23.3–32.5 second, TT 14.0–21.0 second, AT 75.0%-130.0%, Fb 1.7–4.1 second, INR 0.85–1.25, CRP 1–10 mg/L. 
Abbreviations: Hb, hemoglobin; WBC, white blood cell; PLT, platelet; D-D, D dimer; PT, prothrombin time; APTT, activated partial thromboplastin time; TT, thrombin 
time; AT, antithrombin; Fb, fibrinogen; INR, International normalized ratio; CRP, C-reactive protein.

Table 3 The Results of All Indexes Compared Between the Case Group and the Normal Control

Item Case Group(n=5) Control Group(n=18) t-value

Hb(g/L) 115.60±16.92 138.28±6.82 3.8304**

WBC(×109/L) 7.50±3.36 5.68±1.54 1.7281

PLT(×109/L) 48.20±27.73 237.55±66.22 10.1033**
D-D(ug/L) 11,538.20±8269.82 294.38±114.48 5.7815**

PT(s) 15.00±3.27 11.41±8.15 0.9468

APTT(s) 29.32±1.16 27.86±2.03 1.5148
TT(s) 19.50±3.62 17.61±0.57 2.1274*

AT(%) 65.76±18.96 99.75±12.75 4.6449**

Fb(g/L) 2.78±0.59 2.54±0.49 0.9139
INR 1.16±0.28 0.98±0.04 1.8644

CRP(mg/l) 31.14±19.57 1.00±0.01 6.5530**

Notes: *P < 0.05, **P < 0.01, and the rest were all P > 0.05. 
Abbreviations: Hb, hemoglobin; WBC, white blood cell; PLT, platelet; D-D, D dimer; PT, prothrombin time; APTT, activated partial thromboplastin time; TT, thrombin 
time; AT, antithrombin; Fb, fibrinogen; INR, International normalized ratio; CRP, C-reactive protein.
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procoagulant than those on the PLT surface membrane. In 
addition, PMPs are potentially thrombogenic due to their 
high content of large von Willebrand factor multimers that 
play an important role in coagulation and PLT aggregation. 
One study found that 21% of ITP patients had MPs, 
mainly PMPs, and this could explain the increased risk 
of thrombosis and reduced bleeding tendency seen in some 
ITP patients;12 (2) APA promotes PLT activation and 
aggregation and releases PMPs,11 thus increasing the risk 
of thrombosis.13 The proportion of APA in ITP patients 
ranges from 8.6% to 73%;14 (3) activation of the comple-
ment system mediates the generation of MPs;15 (4) treat-
ment-related factors: intravenous immunoglobulin can not 
only increase blood viscosity and lead to hypercoagulabil-
ity, but it can also reversibly increase vascular tension and 
induce arterial vasospasm. This may destroy atherosclero-
tic plaques and lead to intimal injury, in situ thrombosis, 
and arterial occlusion.16 Heavy use of glucocorticoids can 
also increase blood viscosity and result in 
a hypercoagulable state that can induce thrombosis. 
Danazol promotes thrombosis by increasing PLTs to pro-
duce thromboxane A2 or decreasing PLTs to produce pros-
taglandin I2.17 Splenectomy results in an increased risk of 
thrombosis due to an increase in MP levels;18 and (5) ITP 
per se is a thrombophilic condition, which is largely attri-
butable to the presence of younger PLTs with a greater 
thrombogenic potential.14 There were no particular 
changes in hemoglobin or white blood cell levels, pro-
thrombin time, activated partial thromboplastin time, 
thrombin time, fibrinogen levels, or the international nor-
malized ratio. One patient had a slightly higher D-dimer, 
while the D-dimers in the other four patients were signifi-
cantly increased. AT was significantly decreased in four 
cases (less than 70.0%), and C-reactive protein (CRP) was 
increased in all five cases. This suggests that the occur-
rence of PTE may have an important relationship with AT 
and CRP. Some researchers believe that CRP is associated 
with arterial thrombosis, while the relationship with VTE 
remains unclear.19 However, other studies have suggested 
that both AT and CRP have a strong relationship with the 
occurrence and development of PTE. For example, Esmon 
et al20 found that the increase in CRP resulted in 
a decrease in AT, while the decrease in AT reduced antic-
oagulant activity, one of the reasons for the hypercoagul-
able state leading to DVT.21 In immune diseases, 
inflammatory stimulants such as CRP and tumor necrosis 
factor can promote clotting, leading to elevated clotting 
factor levels and DVT formation.22,23 In general, multiple 

factors and mechanisms combine in the development of 
PTE in ITP patients. A reduction in PLTs due to disease or 
other factors cannot prevent PTE from occurring.24–26 

Survival was also associated with bleeding rather than 
thrombosis.27

For patients diagnosed with ITP combined with PTE, 
identifying both the appropriate treatment for the primary 
ITP along with anticoagulant therapy for PTE is of great 
importance. It is recommended that ITP patients should 
have a PLT count of at least 50.0 × 109/L during antic-
oagulation therapy.15 Patients with a PLT count ≥ 50.0 × 
109/L can receive full-dose low molecular weight heparin 
(LMWH) anticoagulation therapy, while patients with 
a PLT count <50.0 × 109/L can receive half-dose 
LMWH anticoagulation therapy at first, increasing to full- 
dose anticoagulation once the PLT count exceeds 50.0 × 
109/L.17 A multicenter retrospective study of patients 
with ITP combined with VTE suggested that long-term 
anticoagulation is beneficial for ITP patients with unex-
plained VTE or recurrent VTE. In addition, adequate 
corticosteroid therapy for ITP can maintain a PLT count 
of 30.0–50.0 × 109/L, and patients can be safely treated 
with anticoagulation therapy without the risk of bleeding 
increasing.16

In conclusion, ITP complicated with PTE has multiple 
causes, meaning that it is not clinically easy to detect or 
prevent it early on, and it can even be missed. 
Consequently, it is necessary to conduct in-depth research 
on such patients in order to improve their prognosis, cure, 
and survival rates.
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