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Background: Antiphospholipid antibody syndrome (APS), an important cause of acquired thrombophilia, is diagnosed
when vascular thrombosis or pregnancy morbidity occurs with persistently positive antiphospholipid antibodies (aPL).
APS is a risk factor for unprovoked recurrence of pulmonary embolism (PE). Performing laboratory testing for aPL after
a first unprovoked acute PE is controversial. We investigated if a specific phenotype existed in patients with unprovoked
with acute PE, suggesting the need to evaluate them for APS.

Methods: We retrospectively reviewed patients with PE and APS (n=24) and those with unprovoked PE with aPL
negative (n=44), evaluated 2006-2016 at the Asan Medical Center. We compared patient demographics, clinical
manifestations, laboratory findings, and radiological findings between the groups.

Results: On multivariate logistic regression analysis, two models of independent risk factors for APS-PE were suggested.
Model I included hemoptysis (odds ratio [OR], 12.897; 95% confidence interval [CI], 1.025-162.343), low PE severity
index (OR, 0.948; 95% CI, 0.917-0.979), and activated partial thromboplastin time (aPTT; OR, 1.166; 95% CI, 1.040-1.307).
Model Il included age (OR, 0.930; 95% CI, 0.893-0.969) and aPTT (OR, 1.104; 95% CI, 1.000-1.217).

Conclusion: We conclude that patients with first unprovoked PE with hemoptysis and are age <40; have a low
pulmonary embolism severity index, especially in risk class I-II; and/or prolonged aPTT (above 75th percentile of the
reference interval), should be suspected of having APS, and undergo laboratory testing for aPL.
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In patients with a first symptomatic pulmonary embolism
(PE), clinicians should evaluate for predisposing factors. Un-
provoked venous thromboembolism (VTE), for which there is
the absence of a temporary or reversible risk factor within the
6 weeks to 3 months before diagnosis, has a moderately high
risk of recurrence, which is estimated to be 10% within 1 year
and 30% within 5 years'”. The following risk factors for recur-
rence in patients with an unprovoked PE may help to identify
those at higher long-term relative risk of recurrence: (1) one
or more previous episodes of VTE, (2) antiphospholipid an-
tibody syndrome (APS), (3) hereditary thrombophilia, or (4)
residual thrombosis in the proximal veins™.

One of those risk factors is APS, a systemic autoimmune
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disease that is diagnosed when arterial and/or venous throm-
bosis, and recurrent fetal losses occurs in the presence of
persistent antiphospholipid antibodies (aPL)". APS tends to
be more common in young to middle aged women. Estimates
have indicated an incidence of around five new cases per
100,000 persons per year, with prevalence around 40-50 cas-
es per 100,000 persons”. PE is the most common pulmonary
manifestation and may be the first sign of APS™". Patients with
PE-associated APS are recommended to have extended anti-
coagulant therapy because of the risk of recurrent VTE'". Pro-
thrombotic states and impaired clot dissolution are believed
to contribute to the occurrence of chronic thromboembolic
pulmonary hypertension in APS".

aPL contributes to the pathogenesis of thrombosis'. Galli
et al." reported that the odds ratios (OR) of aPL for cerebral
stroke and deep vein thrombosis (DVT) ranged between 4.09
and 16.2, all with significant 95% confidence intervals (CI). Re-
cently updated British Journal of Haematology guidelines on
the investigation and management of APS recommend test-
ing for aPL before stopping anticoagulation after unprovoked
proximal DVT or PE, as a positive result favours long-term an-
ticoagulation'”. However, laboratory testing for aPL after a first
symptomatic unprovoked PE remains controversial.

We hypothesized that there might be a specific clinical
phenotype in patients with unprovoked acute PE indicating a
need for evaluation for APS. This study investigated the clini-
cal characteristics of PE in patients with and without APS who
had unprovoked PE, looking for clinical predictors for APS.

Materials and Methods

1. Study design and patients

A retrospective descriptive study was conducted. All clini-
cal, radiological, and laboratory data were retrospectively
collected from medical records. We reviewed a total of 261 pa-
tients diagnosed as having had a first episode of PE between
June 2006 and September 2016 at the Asan Medical Center,
a 2,700-bed university-affiliated tertiary referral hospital in
Seoul, Korea. PE was confirmed in all patients by pulmonary
angiography or spiral computed tomography or ventilation-
perfusion lung scan indicating a high probability of pulmo-
nary embolism. We tested for aPL in patients with a first
unprovoked PE. If results were positive for aPL, aPL test was
performed again at least 12 weeks apart. Patient records were
included if the PE was confirmed to be unprovoked (i.e., idio-
pathic) and if laboratory testing for aPL had been performed
or the patient was known to have APS. We excluded those
with provoked PE in the presence of temporary or reversible
risk factors (e.g, surgery, trauma, immobilization, pregnancy,
oral contraceptive use, or hormone replacement therapy)
within the preceding 6 weeks to 3 months’.
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The study was approved by the institutional review board
(IRB) of Asan Medical Center (IRB No. 2015-0516). The need
for informed consent was waived owing to the retrospective
nature of the study.

2. Classification criteria for the antiphospholipid
syndrome

According to the 2006 revised APS classification criteria,
APS requires the combination of at least one clinical and one
laboratory criterion. Clinical criteria include vascular throm-
bosis (arterial, venous, or small vessel thrombosis in any
tissue or organ) and/or pregnancy morbidity (one or more
unexplained deaths of a morphologically normal foetus at or
beyond the 10th week of gestation, or one or more premature
births of a morphologically normal neonate before the 34th
week of gestation because of severe pre-eclampsia/eclamp-
sia, or recognized features of placental insufficiency, and/or
three or more unexplained consecutive spontaneous abor-
tions before the 10th week of gestation). Laboratory criteria
include positive tests for circulating aPL (lupus anticoagulant
[LAJ; anticardiolipin antibody [ACA], IgG and/or IgM; anti-B,
glycoprotein-I antibody [ap2GPI], IgG and/or IgM) on two or
more occasions at least 12 weeks apart’.

3. Laboratory diagnosis of APS

LA tests were determined according to the criteria of the
Subcommittee for Standardization of LA'. The diluted Rus-
sell's Viper Venom Test (ARVVT) was performed using an ACL
TOP 750 automated coagulometer (Instrumentation Labora-
tory, Milan, Italy) with a commercial assay (HemosIL, dRVVT
screen; Instrumentation Laboratory, Milan, Italy). Samples
with a prolonged dRVVT that was not corrected by mixing
with a normal plasma pool were tested for confirmation using
an excess of phospholipids (HemosIL, dRVVT confirm; Instru-
mentation Laboratory, Milan, Italy). A commercial silica clot-
ting time (SCT) with low and high concentrations of synthetic
phospholipids (HemosIL, SCT screen; Instrumentation Labo-
ratory, Milan, Italy) was used as an activator in the coagulation
test. The SCT was carried out on the ACL TOP 750 automated
coagulometer (Instrumentation Laboratory, Milan, Italy).
Samples with a prolonged SCT that was not corrected by mix-
ing with a normal plasma pool were tested for confirmation
using a high phospholipid concentration (HemosIL, SCT con-
firm; Instrumentation Laboratory, Milan, Italy). ACA (IgG and
IgM) and aB2GPI (IgG and IgM) were tested for using com-
mercially assay kits (HemosIL; Instrumentation Laboratory,
Bedford, MA, USA). Both tests were carried out on automated
immunoassay, the HemosIL AcuStar (Instrumentation Labo-
ratory, Bedford, MA, USA). All tests were performed according
to the manufacturer’s instructions.
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4. Risk stratification

The pulmonary embolism severity index (PESI) is a clinical
prediction rule for prognosis of PE developed by Aujesky et
al.'" The PESI correlates with 30-day mortality”'"'". The risk of
early mortality in patients with acute PE was classified as high,
intermediate-high, intermediate-low, and low. Risk parame-
ters and scores included shock or hypotension, PESI class I1I-
V or a simplified PESI score =1, signs of right ventricular (RV)
dysfunction on an imaging test, and cardiac laboratory bio-
markers. Risk-adjusted therapeutic strategies and algorithms
are recommended on the basis of this risk classification’.

5. Statistical analysis

We compared patient demographics, clinical manifesta-
tions, laboratory findings, and radiological findings between
patients with a PE associated with APS (APS-PE) and those
with an unprovoked PE but who did not have APS (non-APS-
PE). Results are expressed as means with standard deviations
or median values with interquartile range (IQR) for continu-
ous variables, and as percentages for categorical variables. For
comparison of continuous variables between the APS-PE and
non-APS-PE groups, parametric data were compared using
independent Student’s t-tests, and nonparametric data were
compared using a Mann-Whitney U test. Categorical variables
were compared using a chi-square or Fisher exact test. To
evaluate the clinical predictors of APS-PE, univariate and mul-
tivariate logistic regression analysis was performed. Variables
with a p-values of <0.05 as determined by univariate logistic

261 Diagnosed with PE

regression analysis in consideration of multicollinearity were
entered into multivariate logistic regression analysis using a
backward elimination method. Assessing goodness-of-fit in
logistic regression models was performed by the Hosmer-
Lemeshow goodness-of-fit test. Discrimination ability was
assessed using the area under the receiver operating charac-
teristic (ROC) curve.

All reported p values were two-sided, and a p-value of <0.05
was considered statistically significant. Statistical analysis was
performed using the IBM SPSS Statistics version 21.0 (IBM
Corp., Armonk, NY, USA).

Results

1. Patients

Among 261 patients diagnosed with a first episode of PE,
170 were excluded from analysis because they had a tempo-
rary or reversible risk factor (Figure 1). Of 67 patients with an
unprovoked PE, 23 were not tested for aPL and were excluded.
So, we compared with 44 patients testing negative for aPL and
24 diagnosed with APS, either primary (n=17) or in associa-
tion with systemic lupus erythematous (n=7).

2. Baseline characteristics
Table 1 shows a comparison of the baseline characteristics

between the APS-PE and non-APS-PE groups. Individuals in
the APS-PE group were significantly younger and had more

55 Previous VTE
44 Cancer
21 Immobilization
18 Medical problem
7 Leg fracture
5 Recent surgery
4 Hip or knee replacement
5 Thrombophilia
2 Arthroscopic knee surgery
2 Pregnancy
1 Major trauma
1 Oral contraceptive therapy
1 Hormonal replacement therapy
1 Autoimmune disease
3 Others

Figure 1. Flowchart of patient selection.
One hundred seventy patients with
predisposing factors were excluded. An

additional 23 patients with unprovoked
PE were excluded as they were not

67 Unprovoked PE

17 Primary APS
7 Secondary APS with SLE

tested for APS. PE: pulmonary embolism;
VTE: venous thromboembolism; APS:

I
I |
44 Tested negative for aPL | | 23 Not tested for aPL

www.e-trd.org | https://doi.org/10.4046/trd.2018.0045

antiphospholipid antibody syndrome;
SLE: systemic lupus erythematous; aPL:
antiphospholipid antibody.
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Table 1. Baseline characteristics of patients with a first Table 2. Pulmonary CT angiography findings
unprovoked PE APS-PE  Non-APS-PE .
Non- (n=22) (n=43) P
APS-PE A al
(n=24) (PS:;;E p-value Single-vessel PE 1(45) 6(14.0) 0.408
n=
Multiple-vessel PE 21 (95.5) 37 (86.0) 0.408
Age, yr 39.7+184 604140  <0.001 .
Artery involved*
Sex 0.492
Pulmonary trunk 2(9.1) 2(4.7) 0.599
Male 13(54.2)  20(45.5) .
Main pulmonary 10 (45.5) 16 (37.2) 0.521
Female 11 (45.8) 15(54.5) artery
. 2
Body mass index, kg/m 239+44 255+3.6 0.112 Lobar pulmonary 15 (68.2) 34 (79.1) 0.335
Deep vein thrombosis* 17(70.8) 25 (56.8) 0.256 artery
History of arterial thrombosis 3 (12.5) 0(0) 0.017 Segmental 19 (86.4) 33(76.7) 0.516
History of pregnancy 1(9.0) 0(0) 0.176 pulmonary artery
complications Subsegmental 8(364) 12 (27.9) 0.485
Presentation 0.175 pulmonary artery
Acute signs or symptoms 20(83.3) 42(95.5) Location in lung
Incidental” 4(167)  2(45) Right upper lobe 10 (45.5) 28 (65.1) 0.128
Diagnostic modality 0.283 Right middle lobe 9 (40.9) 26 (60.5) 0.135
Computed tomography 22(917) 43 (977) Right lower lobe 18 (81.8) 37 (86.0) 0.723
angiography Left upper lobe 13(59.1) 27(62.8) 0.772
Ventilation-perfusion scan 2(8.3) 1(2.3) Left lower lobe 18 (81.8) 35(81.4) 1.000
Values are presented meansstandard deviation or number (%). Pulmonary infarction’ 11 (50.0) 10(23.3) 0.029

*Deep vein thrombosis was diagnosed by lower extremity com-
pression ultrasonography or computed tomography venography.
"Incidental PE defined as the finding of PE in situations where it
was not suspected.

PE: pulmonary embolism; APS: antiphospholipid antibody syn-
drome.

history of arterial thrombosis.
3. Radiological findings

The arteries involved by the modified Boyden classifica-
tion'’, involved lung lobes, and numbers of PEs by pulmonary
computed tomography (CT) angiography were similar be-
tween the two groups (Table 2), but patients in the APS-PE
group were more likely to have a pulmonary infarct than those
in the non-APS-PE group.

4. Clinical and laboratory criteria in APS-PE group

As shown in Table 3, the types of aPL found in the APS-PE
group included LA (in 58.3%), ACA IgM (in 25.0%), ACA IgG
(in 29.2%), aB2GPI IgM (in 20.8%), and ap2GPIIgG (in 20.8%).
A history of arterial thrombosis was found in three patients
(12.5%): coronary artery disease history was found in two and
cerebral infarction history in one. Among 11 female patients,
one had had eclampsia. Of the 24 patients with APS, seven
(29.2%) had systemic lupus erythematosus.

56

Values are presented as number (%).

*Location according to the modified Boyden classification'. "De-
fined as a wedge-shaped subpleural opacity on pulmonary CT
angiography findings.

CT: computed tomography; APS: antiphospholipid antibody syn-
drome; PE: pulmonary embolism.

Table 3. Clinical and laboratory criteria in the APS-PE
group

APS-PE (n=24)

Antiphospholipid antibodies

Lupus anticoagulants 14 (58.3)

Anticardiolipin antibody IgM 6(25.0)

Anticardiolipin antibody IgG 7(29.2)

Anti-, glycoprotein-I antibody IgM 5(20.8)

Anti-, glycoprotein-I antibody IgG 5(20.8)
Arterial thrombosis* 3(12.5)
Pregnancy complications’ 1(9.0)
Secondary APS with SLE 7(29.2)

Values are presented as number (%).

*Two patients had coronary artery disease. One patient had ce-
rebral infarction. "One of eleven women in the APS-PE group had
eclampsia.

APS: antiphospholipid antibody syndrome; PE: pulmonary embo-
lism; SLE: systemic lupus erythematous.

Tuberc Respir Dis 2019;82:53-61 www.e-trd.org
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5. Clinical manifestations and laboratory findings

The clinical manifestations and laboratory findings of the
two groups are summarized in Table 4. patients in the APS-
PE group had less dyspnea but significantly more hemoptysis,
unilateral leg pain, and signs of DVT than the non-APS-PE
group. In addition, the APS-PE group had a significantly higher
creatinine clearance, prolonged activated partial thrombo-
plastin time (aPTT), and lower aspartate transaminase levels.

6. Prognostic assessment

PESI and early mortality risk are shown in Table 5. The non-
APS-PE group had significantly higher creatine kinase-MB
(0.65, 0.30-1.60 vs. 1.85, 1.00-4.35; p=0.003), PESI, and PESI
severity classification than the APS-PE group.

7. Clinical predictors for APS-PE

On univariate logistic regression analysis, significant clinical
predictors for APS were age, pulmonary infarction, dyspnea,
hemoptysis, unilateral leg pain, signs of DVT, PESI, aPTT, cre-
atinine clearance, and C-reactive protein (CRP). The risk of
having APS was 11-fold higher for patients with hemoptysis
(OR, 11.316; 95% CI, 1.237-103.553) and 3-fold higher for
patients with pulmonary infarction (OR, 3.400; 95% CI, 1.170-
9.877), unilateral leg pain (OR, 3.400; 95% CI, 1.170-9.877), or
signs of DVT (OR, 3.545; 95% CI, 1.236-10.170) (Table 6). The
significant independent risk factors for having APS by multi-
variate logistic regression analysis for PESI, hemoptysis, signs
of DVT, aPTT (model I) were hemoptysis (OR, 12.897; 95% CI,
1.025-162.343), a low PESI (OR, 0.948; 95% CI, 0.917-0.979),
and aPTT (OR, 1.166; 95% CI, 1.040-1.307) (Table 7). When
model I was applied to the validation data, the area under the
ROC curve was 0.868 and the p-value for the Hosmer-Leme-

Table 4. Comparison of clinical manifestations and laboratory findings between the APS-PE and non-APS-PE groups

APS-PE (n=24) Non-APS-PE (n=44) p-value
Clinical manifestations
Dyspnea 14 (58.3) 37(84.1) 0.019
Pleuritic chest pain 6(25.0) 5(11.4) 0177
Cough 4(16.7) 2(4.5) 0.175
Substernal chest pain 5(20.8) 9(20.5) 1.000
Fever 3(12.5) 1(2.3) 0.122
Hemoptysis 5(20.8) 1(2.3) 0.018
Syncope 2(8.3) 5(11.4) >0.990
Unilateral leg pain 12 (50.0) 10 (22.7) 0.022
Signs of deep vein thrombosis* 13 (54.2) 11 (25.0) 0.016
Hypotension’ 1(4.2) 4(9.1) 0.649
Heart rate, beats per minute 90.3+14.9 94.1+18.3 0.396
Laboratory findings
White blood cell count, /pL 8,707+4,381 9,792+3,535 0.271
Platelet, ><103/pL 190,125+102,075 205,090+62,744 0.518
Creatinine clearance, mL/min/1.73 m* 114.4+25.1 82.9+26.2 <0.001
Prothrombin time, sec 11.8+1.2 11.5+1.3 0.366
International normalized ratio 1.05+0.11 1.03+0.11 0.398
Activated partial thromboplastin time, sec 31.8(27.3-35.2) 27.1(25.2-28.6) <0.001
Aspartate transaminase, [U/L 22.0 (19.0-29.5) 28.0 (21.5-45.0) 0.029
Alanine transaminase, IU/L 20.5(11.5-40.5) 27.0 (17.5-47.0) 0.152
C-reactive protein, mg/dL 1.17 (0.45-4.22) 0.55 (0.16-1.79) 0.051

Values are presented as number (%), meansstandard deviation, or median (interquartile range).
*A palpable cord reflecting a thrombosed vein, ipsilateral edema, warmth, and/or superficial venous dilation. "Defined as systolic blood pres-
sure <90 mm Hg or a systolic pressure drop by =40 mm Hg for >15 minutes, if not caused by new-onset arrhythmia, hypovolemia or sepsis”.

APS: antiphospholipid antibody syndrome; PE: pulmonary embolism.

www.e-trd.org https://doi.org/10.4046/trd.2018.0045
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show goodness-of-it test was 0.656. Model Il included age, he-
moptysis, signs of DVT, aPTT, and CRP. The independent risk
factors were age (OR, 0.930; 95% CI, 0.893-0.969) and aPTT
(OR, 1.104; 95% CI, 1.000-1.217). When model I was applied
to the validation data, the area under the ROC curve was 0.819
and the p-value for the Hosmer-Lemeshow goodness-of-fit
testwas 0.102.

Discussion

Our study shows which clinical factors in patients with un-
provoked PE are predictive of APS, thereby suggesting which

Table 5. PESI and early mortality risk

APS-PE Non-APS-
(n=24)  PE(n=44) PValUe
PESI 0.039
Class I (<65 points) 14 (58.3) 11 (25.0)
Class II (65-85 points) 7(29.2) 13 (29.5)
Class I1I (86-105 points) 3(125) 14 (31.8)
Class IV (106-125 points) 0(0) 3(6.8)
Class V (>125 points) 0(0) 3(6.8)
Average* 58.0£21.6 83.7+244  <0.001
Early mortality risk 0.072
High 1(4.2) 4(9.1)
Intermediate-high 1(4.2) 5(11.4)
Intermediate—low 7(29.2) 22 (50.0)
Low 15(625)  13(295)

patients need to be evaluated for APS. The factors we found
to be associated with APS were (1) younger age, (2) the pres-
ence of a pulmonary infarct on CT pulmonary angiography,
(3) the absence of dyspnea, (4) the presence of hemoptysis, (5)
the presence of unilateral leg pain and signs of DVT, (6) a low
PES], (7) prolonged aPTT, and (8) high creatinine clearance
and CRP. Among these factors, the most sensitive predictors
for APS were younger age, the presence of hemoptysis, a low
PESI, and prolonged aPTT.

The prevalence of APS is approximately 40-50 cases per
100,000 persons®*'. APS usually occurs in young patients.
Piette and Cacoub® analyzed data on age at first thrombosis
in patients with primary APS and found that the first event
occurred in patients aged <50 years. This is in contrast to the
risk for VTE in the general population which, as Anderson and

Table 6. Clinical predictors of APS on univariate logistic
regression

Variable OR (95% CI) p-value
Age 0.929 (0.895-0.964) <0.001
Pulmonary infarction 3.400 (1.170-9.877) 0.025
Dyspnea 0.265 (0.084-0.832) 0.023
Hemoptysis 11.316 (1.237-103.553) 0.032
Unilateral leg pain 3400 (1.170-9.877) 0.025
Signs of DVT 3.545 (1.236-10.170) 0.019
PESI 0.950 (0.923-0.978) 0.001
aPTT 1.133 (1.025-1.253) 0.015
Creatinine clearance 1.057 (1.027-1.088) <0.001
C-reactive protein 1.150 (1.004-1.318) 0.044

Values are presented as number (%) or mean+standard deviation.
*Sum of points.

PESI: pulmonary embolism severity index; APS: antiphospholipid
antibody syndrome; PE: pulmonary embolism.

APS: antiphospholipid antibody syndrome; OR: odds ratio; CI:
confidence interval; DVT: deep vein thrombosis; PESI: pulmonary
embolism severity index; aPTT: activated partial thromboplastin
time.

Table 7. Multivariate logistic regression model of independent risk factors for PE associated with APS

Variable Model I* Model IT'
OR (95% CI) p-value OR (95% CI) p-value
Age - - 0.930 (0.893-0.969) 0.001
PESI 0.948 (0.917-0.979) 0.001 - -
Hemoptysis 12.897 (1.025-162.343) 0.048 - -
Signs of DVT - - - -
aPTT 1.166 (1.040-1.307) 0.008 1.104 (1.000-1.219) 0.050
C-reactive protein - - - -

*Multivariate logistic regression analysis for PESI, hemoptysis, signs of DVT, aPTT, and C-reactive protein. "Multivariate logistic regression

analysis for age, hemoptysis, signs of DVT, aPTT, and C-reactive protein.

PE: pulmonary embolism; APS: antiphospholipid antibody syndrome; OR: odds ratio; CI: confidence interval; PESI: pulmonary embolism
severity index; DVT: deep vein thrombosis; aPTT: activated partial thromboplastin time.
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Spencer® reported, increases in patients aged >40 years of age
and approximately doubles with each subsequent decade.
In this analysis, the mean age of the APS-PE group was 39.7
years, compared with 60.4 years in the non-APS-PE group.
Therefore, if a patient aged <40 years presents with a first
symptomatic unprovoked PE, we recommend testing for aPL.

The presenting symptoms and signs of PE are nonspecific.
Our study showed that the APS-PE group had more hemopty-
sis and pulmonary infarction than the non-APS-PE group. The
EMPEROR study reported that the most common present-
ing signs and symptoms of PE were dyspnea at rest (50.1%),
pleuritic chest pain (39.4%), dyspnea on exertion (27%), ex-
tremity edema suggestive of DVT (23.5%), and cough without
hemoptysis (22.9%). Cough with hemoptysis was present in
only 7.6%"". He et al.”” reported that 32% patients with PE had
pulmonary infarction. In our analysis, hemoptysis in the APS-
PE group was present in 20.8% patients, and half the APS-PE
group had pulmonary infarction in pulmonary CT angiogra-
phy. Pulmonary infarction occurs more commonly in patients
with peripheral than central pulmonary emboli due to the
dual blood supply of the lung, i.e., with occlusion of pulmonary
artery branches of <3 mm in diameter. A wedge-shaped sub-
pleural opacity (“Hampton hump”) on X-ray has been thought
by many to be diagnostic of pulmonary infarction®**. Miniati
et al.”" reported that hemoptysis in patients with pulmonary
infarction was seen in 19 of 105 patients (18%) and was more
frequent than in patients without pulmonary infarction. In
patients with PE who had APS in our study, pulmonary infarc-
tion was more likely to occur, which may be accompanied
by hemoptysis. APS is characterized by thrombophilia with
systemic hypercoagulability. Because vascular thrombosis in
APS involved at any level of the vascular trees, occlusions of
pulmonary arteries and bronchial arteries can occur simulta-
neously, which can lead to pulmonary infarction®. Therefore,
hemoptysis and radiological evidence of pulmonary infarc-
tion in patients with unprovoked PE are important factors that
should increase suspicion for APS.

The most common haematological manifestation in APS
is thrombocytopenia, with an incidence ranging 22%-42% in
different series. Thrombocytopenia in APS is rarely associ-
ated with haemorrhage™ . Many patients with APS have a
prolonged aPTT because LA inhibits the formation of the
prothrombinase complex™. However, the presence of LA is
strong risk factors for thrombosis, irrespective of the site and
thrombosis type'* and not for bleeding, In this study, the most
common aPL in the APS-PE group was LA, in 14 of 24 patients
(58%). The median aPTT value in the APS-PE group was 31.8
seconds (IQR, 27.3-35.2), within the normal range. However,
the median value was still significantly higher in the APS-PE
than in the non-APS-PE group. On multivariate logistic regres-
sion analysis, aPTT was independently associated with APS.
Thus, if patients with an unprovoked PE have an isolated pro-
longed aPTT above the 75th percentile of the reference inter-

www.e-trd.org https://doi.org/10.4046/trd.2018.0045

val, screening for aPL, especially LA, should be considered.

PESI is an accurate and reproducible tool for risk stratifica-
tion in acute PE and correlates with 30-day mortality. PESI
and classification of early mortality risk may help identify
appropriate candidates for outpatient management or hospi-
talization. In recently updated guidelines, patients with a con-
firmed PE in PESI class I-1I or low early mortality risk are rec-
ommended to have early discharge and home treatment”**.
Our study showed that the non-APS-PE group had a higher
PESI, with a higher proportion of patients in risk classes III-V,
than the APS-PE group. The distribution of early mortality risk
between the APS-PE and non-APS-PE groups was not statisti-
cally significant, but 70.5% patients in the non-APS-PE group
were at intermediate to high mortality risk compared with
37.5% in the APS-PE group. These patients in the non-APS-PE
group were generally older than patients in the APS-PE group
and had more signs of RV dysfunction. We recommend that
laboratory testing for aPL should be considered for patients
with unprovoked PE who have a low PES], especially in risk
classTorIL

Our study has limitations. Firs, it is a retrospective descrip-
tive study from a single tertiary centre, with data collected
from patients’ medical records, making it susceptible to bias in
data selection and analysis. Second, we did not perform a cost-
effectiveness analysis of testing for aPL in patients with a first
unprovoked PE. Auerbach et al.” reported that hypercoagu-
lability testing followed by 24 months of anticoagulation was
cost effective. Third, we did not analyze treatment outcomes
after anticoagulation between the two groups. Fourth, the
reason for the high prevalence of APS compared with recent
study is unclear”,

In conclusion, this study shows that patients with a first un-
provoked PE who have hemoptysis, are aged <40 years, had a
low PESI (risk class I or IT), and/or prolonged aPTT (above the
75th percentile of the reference interval) should be suspected
of having APS and should undergo laboratory testing for aPL.
Further research requires cost-effectiveness analysis of testing
for aPL in patients with a first unprovoked PE with these fac-
tors.
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