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Lung adenocarcinoma characterized by multiple 
thromboemboli was misdiagnosed as primary 
anti-phospholipid syndrome: A case report
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Abstract

Antiphospholipid antibodies are a heterogeneous group of anti-
bodies against anionic phospholipids. Antiphospholipid antibodies 
can be found in patients with many diseases including antiphos-
pholipid syndrome and malignancies. In this report, we described 
a case of lung adenocarcinoma in which the presenting symptoms 
were multiple organ thrombotic phenomena, misdiagnosed as Pri-
mary antiphospholipid syndrome. Heighten physicians’ awareness 
of the relationship between malignancy, thromboembolic events 
and antiphospholipid antibodies. Thrombotic events associated 
with positive antiphospholipid antibodies can be the first mani-
festation of malignancy. Any patient with a suspected antiphos-
pholipid syndrome should be seen by a multidisciplinary team of 
specialist for diagnosis. Early recognized of the hidden cancers and 
early treatment can reduce mortality and morbidity in patients 
with positive antiphospholipid antibodies.
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Introduction

It is well known that Anti-Phospholipid Syndrome (APS) is 
a rare autoimmune disorder characterized by the presence of 
vascular thrombosis and obstetric complications. It can be ac-
companied by persistent levels of antiphospholipid antibodies 
(aPLs). Thrombotic events associated with increased levels of 
aPLs can be a predictor of malignancy. In the current report, 
we described a case of lung adenocarcinoma, accompanied by 
presentation of multiple organ thromboses, who was misdi-
agnosed as Primary APS (PAPS). We analyzed the complicated 
process of the misdiagnosis, and recorded the clinical and bio-
chemical data of this patient. It is noteworthy that increase of 
clinicians’ and patients’ awareness may improve early and cor-

rect diagnosis of lung adenocarcinoma and enhance overall sur-
vival rate of such patients.

Case report

A 41-year-old female patient was admitted to the Depart-
ment of Respiratory Medicine, Shandong Qianfoshan Hospital 
Affiliated to Shandong University, (Jinan, China) on January 18, 
2011, and she was suffering from chest pain with hemoptysis. 
Three months before her admission to our hospital, she fre-
quently suffered from paroxysmal nocturnal dyspnea. The pa-
tient’s symptoms were severe since the last week before her 
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admission. She was then admitted to our hospital for hemop-
tysis of 20 ml and a moderate level of dyspnea without fever. 
Upon admission, Computed Tomography (CT) of her chest per-
formed before her admission displayed pulmonary infiltrates 
and a pericardial effusion. According to history of her medical 
records, there was no abnormality. Three months before her 
admission to our hospital, the case had an abortion when she 
was at 10th week of pregnancy. 

Physical examination upon admission showed no abnormal-
ity. The Electrocardiogram (ECG) revealed abnormal Q-wave 
and the limb leads had a lower voltage compared with her past 
ECG findings. The CT Pulmonary Angiography (CTPA) indicated 
“Pulmonary Embolism” (Figure 1). According to the data of ECG 
and CTPA, we diagnosed pulmonary embolism and prescribed 
Low-Molecular-Weight Heparin (LMWH) for anticoagulation.

Two hours after her admission, her chest pain was aggravat-
ed suddenly, with a severe pain in her left chest. The secondary 
ECG showed dynamic changes compared with the primary ECG. 
The patient was highly suspected of suffering from the acute 
Anterior Myocardial Infarction (AMI). Then, the laboratory ex-
aminations were conducted, and they revealed the elevated 
levels of high-sensitive cardiac troponin T (HS-TnT), Creatine 
Kinase-Myocardial Band (CK-MB), Myoglobin (MYO), and B-
Type Natriuretic Peptide (BNP). We also conducted short-term 
dual-antiplatelet treatment with aspirin and clopidogrel. The 
next ECG revealed the course of acute AMI. Five days after her 
admission, the patient was found with the loss of a sudden at-
tack of consciousness and focal seizures in her both eyes. The 
muscle strength of the left upper and bilateral lower extremi-
ties was grade 4, while that of the right upper one was grade 0. 
The muscle tone of the right extremities was lowered, whereas 
that of the left ones was normal. Babinski sign was positive. 
The emergency Magnetic Resonance Imaging (MRI) showed 
the multi-infarction nidi at the cerebral hemispheres and the 
right cerebellar hemisphere (acute period), and the marked 
lesion was located at the right cerebellar hemisphere (large 
hemispheric infarction). She was given dehydration and diuresis 
therapy.

Figure 1: CTPA showing pulmonary embolism. The pulmonary ar-
tery filling defects can be seen in the left lung with a low-density, 
as well as pulmonary artery filling defects in the right lower lobe 
in the right lung.

Figure 2: HE staining of a biopsied tissue with lesions that was vi-
sualized under a light microscope (magnification, 400×), and the 
diagnosis of lung adenocarcinoma was confirmed.

 Laboratory examination on admission indicated the elevated  
levels of C-Reactive Protein (CRP) (25.4 mg/l), D-dimer (1226.4 
ug/ml), anti-β(2)-glycoprotein I (anti-β(2)GPI) (43.91 RU/ml), 
anticardiolipin (aCL) antibody of immunoglobulin G (IgG) (48.76 
U/ml), and aCL antibody of immunoglobulin M (IgM) (43.83 
U/ml). Besides, antinuclear antibodies (anti-double stranded 
DNA (anti-dsDNA) and anti-SM), anti-nucleosome antibodies, 
anti-myeloperoxidase antibodies, Rheumatoid Factor (RF), Anti-
Streptolysin O (ASO), and platelet count were all within normal 
limits. According to the results of clinical and laboratory exami-
nations, the patient was diagnosed with APS. We continued to 
prescribe anticoagulants and glucocorticoids. The clinical symp-
toms improved, while hemoptysis occurred occasionally. The 
patient was self-discharged from our hospital, and then, she 
was re-admitted for CT of her chest. The CT of chest showed 
hilar enlargement. After that, the fiberoptic bronchoscopy was 
carried out, which indicated lung adenocarcinoma (Figure 2).

Discussion

Increased incidence of aPLs antibodies has been reported in 
patients with malignancies. Patients diagnosed with lung ade-
nocarcinoma have demonstrated a high prevalence of aPLs [1]. 
The presence of aPLs in patients with malignancies is associated 
with important implications in their treatment and prognosis 
[2]. LAC is associated with the increased risk of thrombosis in 
lung adenocarcinoma patients and is correlated with decreased 
survival rate [3]. In a larger cohort of patients with positive aCL, 
the risk of cancer-related mortality was elevated by 2.6-fold 
[4]. APLs are significantly prevalent in patients with infectious 
diseases, autoimmune disorders, malignant diseases, and even 
in healthy elderly individuals. The correct diagnosis of APS is 
therefore a main challenge. In case of under-diagnosis of APS, 
negative consequences may appear owning to the uncontrolled 
thrombosis. However, over-diagnosis of APS can lead to missed 
and delayed diagnosis. The core question is that, can a patient 
be diagnosed with APS based exclusively on the presence of 
positive aPLs? According to the criteria presented for diagnos-
ing APS, aPLs must be detected on 2 occasions with interval of 
< 12 weeks to determine the presence of APS. The criteria for 
the laboratory diagnosis of APS have still remained controver-
sial. At present, there are at least 4 different method reporting 
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the results of the testing of aCL and anti-β2GPI [5]. Whether 
patients with similar clinical manifestations, while with different 
patterns and combinations of positive aPLs test results should 
be considered equivalent is another challenge. LA showed the 
highest level of association with thrombotic complications and 
IgG, whereas IgM aB2GPI was not correlated with unprovoked 
thrombotic events [6]. Additionally, clinical manifestations, such 
as deep vein thrombosis and early miscarriages are frequent in 
the general population. Hence, the presence of aPLs for diag-
nosing APS may be misleading [7]. 

A previous study suggested that pulmonary embolism and 
deep venous thrombosis can be taken as predictors of an occult 
malignancy into account [8]. The association between aPLs and 
thrombotic events was confirmed in several prospective studies 
and in animal models [9]. The pathogenic role of aPLs in the de-
velopment of thrombosis remains elusive. It was reported that 
acute coronary syndrome in very young patients may represent 
a thrombotic event independent of underlying atherosclerotic 
disease. APLs are well-known risk factors for thrombosis, loss of 
pregnancy, and other clinical manifestations of APS [10]. More-
over, aPLs have been reported as the most important risk factor 
for arterial and venous thromboses, stroke, and myocardial in-
farction. In 2012, Otomo et al. pointed out that aPL-S is a useful 
quantitative index for diagnosing APS and may be a predictive 
marker for thrombosis in autoimmune diseases [11]. Any pa-
tients who are suspected of having APS should be visited by a 
multidisciplinary team of specialists for making a correct diag-
nosis [12]. When the underlying malignancy is in remission, the 
aPLs can be reduced or even disappeared [13].

In recent years, a great number of scholars have suggested 
that aPLs cannot merely cause thrombosis and become patho-
genic when a second factor is present. The “two-hit hypoth-
esis” has been proposed, in which aPL (the first hit) can only 
exert their prothrombotic influence in the presence of another 
thrombophilic condition (the second hit) [14]. According to the 
“two-hit hypothesis”, the lung cancer is the “second hit” that 
triggers thrombosis in the case mentioned above.

In the current case report, a 41-year-old woman with an 
abortion history was investigated. Although measurements of 
aPLs could not be repeated after 12 weeks, the presence of aPLs 
in association with thrombotic phenomena is highly sugges-
tive of APS. In this patient, there was a challenge to determine 
whether the she was suffering from APS or whether the pres-
ence of aPLs could be a paraneoplastic phenomenon. However, 
this distinction may have a slight influence on the treatment 
plan. Long-term anticoagulation should be taken in case of the 
existence of thrombotic events and elevated levels of aPLs.

Conclusion

This case report highlighted the need for early diagnosis and 
effective treatment of cancer patients with positive aPLs. Diag-
nosis and differential diagnosis of cases who are suspected of 
having APS require the collaboration of a multidisciplinary team 
of specialists. Hence, the early diagnosis and treatment of hid-
den cancers can significantly reduce the rates of mortality and 
morbidity in cancer patients with positive aPLs.

References

1. Islam M A. Antiphospholipid antibodies and antiphospholipid 
syndrome in cancer: Uninvited guests in troubled times[C]//
Seminars in cancer biology. Academic Press. 2020; 64: 108-113.

2. Gómez-Puerta, José A, et al. Antiphospholipid antibodies associ-
ated with malignancies: clinical and pathological characteristics 
of 120 patients. Seminars in arthritis and rheumatism. WB Saun-
ders. 2006. 35; 5.

3. Galli, Monica, et al. Lupus anticoagulants are stronger risk fac-
tors for thrombosis than anticardiolipin antibodies in the an-
tiphospholipid syndrome: A systematic review of the literature. 
Blood. 2003; 101: 1827-1832.

4. Endler, Georg et al. Anti-cardiolipin antibodies and overall sur-
vival in a large cohort: preliminary report. Clinical chemistry. 
2006; 52: 1040-1044.

5. Pierangeli SS, et al. Criteria’aPL tests: Report of a task force and 
preconference workshop at the 13th International Congress on 
Antiphospholipid Antibodies, Galveston, Texas, April 2010. Lu-
pus. 2011; 20: 182-190.

6. Gardiner C, et al. Diagnosis of antiphospholipid syndrome in 
routine clinical practice. Lupus. 2013; 22: 18-25

7. Andreoli, Laura, and Angela Tincani. Beyond the syndrome: an-
tiphospholipid antibodies as risk factors. Arthritis & Rheuma-
tism. 2012; 64: 342-345.

8. Font C, Vidal L, Espinosa G, et al. Solid cancer, antiphospholipid 
antibodies, and venous thromboembolism[J]. Autoimmunity re-
views. 2011; 10: 222-227.

9. Mahaum N, Prete PE: Antiphospholipid antibodies in malig-
nancy: Are these pathogenic or epiphenomena?. JCR: Journal of 
Clinical Rheumatology. 2011; 17: 429-431.

10. Mahaum, Nayab, and Pamela E. Prete. Antiphospholipid anti-
bodies in malignancy: Are these pathogenic or epiphenomena?. 
JCR: Journal of Clinical Rheumatology. 2011; 17: 429-431.

11. Roubey RAS. Risky business: The interpretation, use, and abuse 
of antiphospholipid antibody tests in clinical practice. Lupus. 
2010; 19: 440-445.

12. Cohen, Danielle, et al. Diagnosis and management of the an-
tiphospholipid syndrome. Bmj. 2010; 340: 1125-1132.

13. Tincani A, Taraborelli M, Cattaneo R. “Antiphospholipid antibod-
ies and malignancies.” Autoimmunity reviews. 2010; 9: 200-202.

14. Meroni, Pier Luigi, et al. Pathogenesis of antiphospholipid syn-
drome: understanding the antibodies. Nature Reviews Rheuma-
tology. 2011; 7: 330-339.


