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Abstract: Background: Diagnosis of pulmonary thromboembolism (PTE) during pregnancy is a challenging medi-
cal issue due to complications of X-ray-based imaging studies such as Ct-angiography for neonates and pregnant
women. Here we aimed to assess the predictive values of three clinical criteria for diagnosing PTE during pregnancy.
Methods: This is a retrospective cohort study performed in 2018-2020 on 166 pregnant women suspected of PTE.
We reviewed the documents of all patients referred to our medical center with suspected symptoms of PTE. The
demographic characteristics of the patients, signs and clinical findings upon the arrival of patients as well as their
laboratory tests including D-dimer with a history of abortion or delivery and leg symptoms were entered into the data
collection form. Then, according to the information extracted from the patient’s files, each patient was evaluated by
all clinical PTE criteria, including Wells, YEARS and modified Geneva. For each patient according to clinical criteria
and all three algorithms, clinical suspicion for PTE and treatment or non-treatment was determined were compared
to the final MDCT result of patients. Results: The Well’s criteria had 100% sensitivity, 6.47% specificity, a positive
predictive value of 7.8% and a negative predictive value of 100%. In patients with Well’s score of more than four, the
sensitivity and specificity of PTE diagnosis were 100% and 6% respectively. The modified Geneva criteria had 100%
sensitivity, 8.89% specificity, a positive predictive value of 8.21% and a negative predictive value of 100%. The
modified Geneva criteria had 100% sensitivity, 7.74% specificity, positive predictive value of 8.44% and a negative
predictive value of 100%. Conclusion: Wells, YEARS and modified Geneva criteria could significantly rule out PTE in
pregnancy with 100% sensitivity.
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Introduction Today, the gold standard for diagnosing PTE in
patients is using pulmonary MDCT with PTE pro-
tocol or CT pulmonary angiography, which is
performed in case of high clinical suspicion and

positive laboratory tests, as well as using the

Pregnancy is a hypercoagulable condition that,
similar to the Virshu triad, causes changes in
coagulation, stasis, and vascular vulnerability

[1]. The risk of venous thromboembolism (VTE)
increases 4 to 5 times during pregnancy [2].
VTE is one of the leading causes of death and
morbidity in pregnant women, accounting for
one-third of all maternal mortality in the UK,
and is twice as common as postpartum hemor-
rhage as the second most common cause of
maternal mortality [3, 4]. Finally, VTE can lead
to pulmonary thromboembolism (PTE), one of
the most critical diseases in terms of mortality,
especially during pregnancy [5].

clinical criteria [6, 7]. The use of these imaging
methods in normal people is beneficial because
it has a high specificity and specificity for diag-
nosing PTE.

On the other hand, it has been shown that CT
scan due to the use of X-rays in imaging leads
to complications, including an increased risk of
various cancers, which is higher if the CT is
used more than once [8]. Therefore, it is thought
that the use of alternative methods and clinical
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criteria or the use of imaging techniques that
do not use radiation in pregnant women is dou-
bly important because in addition to preventing
radiation to the mother, exposure to the fetus is
also contained [9, 10].

In recent years, studies have been conducted
on the use of laboratory methods and clinical
criteria in diagnosing PTE in pregnant women
[10, 11]. The need for clinical methods in the
diagnosis of PTE in pregnant women is because
average values of laboratory tests such as
D-Dimer are affected during pregnancy and,
therefore cannot be relied on intermittently
[12]. Different clinical criteria are used to diag-
nose PTE in non-pregnant people, each with its
specificity and characteristics [13].

Predictive clinical models such as the Wells
Scoring System are of particular value for vari-
ous symptoms such as leg edema, tachycardia,
bradycardia, and hemoptysis. The total score
classifies patients in terms of pulmonary embo-
lism risk into three groups: low, moderate and
high risk [13, 14]. According to the studies,
there is no valid scoring system during pregnan-
¢y, and clinical manifestations can be confused
with the characteristics of a healthy pregnancy
[14]. In the Wells criteria, items such as DVT
symptoms, lack of better differential diagnosis
to justify clinical symptoms, tachycardia, immo-
bility for more than three days or recent sur-
gery, previous history of DVT or PTE, presence
of hemoptysis and presence of cancers are
examined [15]. Each is given a score and
according to the sum of the scores are classi-
fied into three groups: low, medium and high
risk [16].

The YEARS clinical standard is another criterion
used clinically by physicians to diagnose PTE
[17]. The criterion, recently developed in a mul-
ticenter study in the Netherlands, uses three
items of Wells’s criteria for the clinical diagno-
sis of PTE. These criteria examine clinical signs
of DVT, hemoptysis, and other differential diag-
noses that explain the symptoms [18]. This cri-
terion has been recognized in studies as a good
clinical criterion and the algorithm for its use
has been made available to subspecialty pulm-
onologists [19].

Other clinical criteria used in the diagnosis of
PTE include modified Geneva. This clinical crite-
rion, along with Wells’ criteria, is one of the
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valid criteria in diagnosing PTE by lung special-
ists, during which patients’ clinical signs are
evaluated. According to scoring and determin-
ing the risk, patients are divided into three cat-
egories: low, medium and high risk for PTE,
based on which it can be decided whether or
not to start PTE treatment [20]. These criteria
are highly valuable in people with suspected
PTE, especially in cases where decision-making
according to clinical criteria is important [21].

However, limited studies have been performed
on clinical criteria for the diagnosis of PTE in
pregnancy. According to approved medical
sources, a specific clinical criterion for evaluat-
ing a pulmonary embolism in pregnant mothers
has not yet been approved. Given the impor-
tance of minimizing imaging techniques for the
diagnosis of pulmonary embolism due to its
complications for the mother and fetus, the
existence of such criteria can be beneficial.
This study aimed to compare the diagnostic
value of the three clinical criteria mentioned in
combination with D-dimer in PTE in pregnant
mothers.

Comparison between the negative predictive
value and the sensitivity of these three meth-
ods can help reduce imaging techniques in PTE
and thus reduce maternal and fetal complica-
tions. If the result is achieved, these criteria
can be used as predictors of PTE.

Methods and material
Study design

This is a retrospective cohort study performed
in 2018-2020 in Al-Zahra hospital affiliated to
the Isfahan University of Medical Sciences. The
current study was conducted on pregnant
women suspected of PTE using easy sampling.
The study protocol was approved by the
Research Committee of Isfahan University of
Medical Sciences and the Ethics committee
has confirmed it (Ethics code: IR.MUIL.MED.
REC.1399.1007).

Patient’s criteria

The inclusion criteria were definite pregnancy
until six weeks after delivery or abortion, having
clinical presentations of PTE including hypoxia,
tachycardia and dyspnea, referring to our medi-
cal center, having MDCT with PTE protocol in
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their medical documents by the time of referral
and signing the written informed consent to
participate in this study. Patients with a history
of anticoagulant treatments or any hypersensi-
tivity to radiological contrast agents did not
enter the study. The exclusion criteria were dis-
satisfaction with the diagnostic approach dur-
ing the examination at any study stage (CT
scan, blood test or diagnostic process).

The study population was selected based on
the mentioned criteria and we reviewed the
documents of all patients. In this study, due to
the lack of agreed clinical criteria for ruling out
PTE and pulmonary embolism, all patients who
referred to our medical center with suspected
symptoms of PTE, regardless of the clinical
probability and D-dimer amounts and only
based on clinical suspicion, underwent MDCT
imaging with PTE protocol. According to the
result of MDCT, it has been determined wheth-
er patients had PTE or not.

Patient’s data

The demographic characteristics of the patients
with a history of abortion or delivery were
entered into the data collection form. The
symptoms and clinical findings upon the arrival
of patients as well as their laboratory tests
including D-dimer were also recorded. These
signs and symptoms include the following: his-
tory of DVT or PTE, history of surgery or lower
limb fracture in recent months, active cancers,
lower limb pain, and unilateral lower extremity
edema, clinical signs of DVT, presence of anoth-
er differential diagnosis that explain the symp-
toms and D-dimer level, tachycardia, immobility
for more than three days or recent surgery, and
the presence of hemoptysis.

Clinical criteria

Then, according to the information extracted
from the patient’s files, each patient was evalu-
ated by all clinical PTE criteria, including Wells’,
YEARS and modified Geneva according to the
symptoms and laboratory tests. The informa-
tion and examinations were entered into the
algorithms of these criteria.

Wells’ criteria

The Wells’ criteria evaluate the patient’s clinical
data regarding suspected DVT (3 points), an
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altered diagnosis less likely than PE (3 points),
heart rate more than 100 beats/min (1.5
points), immobilization or surgery in the previ-
ous four weeks (1.5 points), previous DVT (1.5
points), hemoptysis (1 point) and malignancy (1
point). The risks of PTE are then assessed
according to the scores into low (0-2 points),
moderate (3-6 points), and high (> 6 points)
risks. We considered a score of four as a cut-off
point for conducting CT-angiography.

YEARS criteria

Based on YEARS criteria, patients D-dimer and
one of these three criteria are evaluated: clini-
cal signs of DVT, hemoptysis and PTE as the
most likely diagnosis. The patient then under-
goes a CT pulmonary angiogram or exclusion of
PTE. If > 1 YEARS criteria are met, a D-dimer <
500 ng/mL will rule out PE. In addition, PTE
could be excluded in patients with zero scores
based on YEARS item and D-dimer < 1000 ng/
mL.

Modified geneva

In modified Geneva, patients’ characteristics,
symptoms, and clinical data are assessed. In
this clinical criteria, the following items are eval-
uated: patient age > 65 years (1 point), previ-
ous DVT or PTE (3 points), surgery in the past
one month (2 points), active malignant condi-
tion (2 points), unilateral lower limb pain (3
points), hemoptysis (2 points), heart rate 75-94
beats/min (5 points) and pain on lower limb
deep vein palpation and unilateral edema (4
points).

Then the probability of PTE is determined as:
Low: if the patient is scored 0-3; Intermediate:
if the patient is scored 4-10; High: when the
patient is achieved more than 11.

PTE assessments

Each patient was scored separately according
to the Wells’ YEARS and modified Geneva crite-
ria, and patients were divided into groups with
different risk assessments. Then, based on
generally accepted algorithms in non-pregnant
patients and D-dimmer in lower-risk cases, the
diagnostic value of each clinical criterion was
calculated separately and compared with each
other.
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Table 1. Results of Well’s criteria for women suspected of

0.05 was considered as the signifi-

PTE cance threshold.
Variable — CT scan - Results
Positive Negative
Well’s criteria Positive 11 (7.3%) 130 (86.7%) 141 (94%) Study popu[ation and Well’s criteria
Negative 0 9 (6%) 9 (6%)
Total 11 (7.3%) 139 (92.7%) 150 (100%) In the present study, we evaluated

Table 2. Results of modified Geneva criteria for women

suspected of PTE

data of 166 pregnant women referred
to our center with clinical suspicion of
PTE. A retrograde evaluation of the
patient’s documents was conducted.

CT scan

Variable - -
Positive Negative

Assessment of Well's criteria indicated
true positive results for 11 patients

Modified Geneva Positive 11 (7.5%) 123 (84.2%) 134 (91.8%)
12 (8.2%)
Total 11 (7.5%) 135 (92.5%) 146 (100%)

Negative 0 12 (8.2%)

(7.3%), false-positive results for 130
patients (86.7%), true negative results
for nine patients (6%) and no false-

Table 3. Results of YEARS criteria for women suspected of

negative results (Table 1). Therefore,
the Well’s criteria had 100% sensitivi-
ty, 6.47% specificity, a positive predic-
tive value of 7.8% and a negative

predictive value of 100%. We also
observed that in patients with Well's

score of more than four, the sensitivity
and specificity of PTE diagnosis were

12 (7.2%) 100% and 6%, respectively.

PTE
) CT scan
Variable " :
Positive Negative
YEARS criteria Positive 13 (7.8%) 141 (84.9%) 154 (92.7%)
Negative 0 12 (7.2%)
Total 13 (7.8%) 153 (92.1%) 166 (100%)

For each patient, clinical suspicion for PTE and
treatment or non-treatment was determined
according to clinical criteria and all three algo-
rithms. On the other hand, according to the
final MDCT result of patients that showed the
presence or absence of PTE at the time of
admission, negative predictive value, positive
predictive value, sensitivity, and specificity of
each of these three criteria in pregnant patients
were determined and compared with each
other.

Statistical analysis

The data were entered into the Statistical
Package for Social Sciences (SPSS) (version
24, SPSS Inc., Chicago, IL). The negative predic-
tive value was considered the ratio of subjects
truly diagnosed as negative to all those with
negative test results. The positive predictive
value was defined as the ratio of patients truly
diagnosed as positive to all those who had pos-
itive test results. The sensitivity was consid-
ered the probability of the positive test, condi-
tioned on truly having the condition. The
specificity was the ability of the test to identify
people without the disease correctly. P-value <
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Modified geneva

Evaluation of modified Geneva criteria showed
true-positive results for 11 patients (7.5%),
false positive results for 123 patients (84.2%),
true negative results for 12 patients (8.2%)
and no false-negative results (Table 2).
Therefore, the modified Geneva criteria had
100% sensitivity, 8.89% specificity, a positive
predictive value of 8.21% and a negative pre-
dictive value of 100%.

YEARS criteria

We also evaluated data of patients regarding
YEARS criteria. Based on these data, 13
patients (7.8%) had true positive results, 141
patients (84.9%) had false-positive results, 12
patients (7.2%) had true negative results and
no false-negative results were observed (Table
3). Therefore, the modified Geneva criteria had
100% sensitivity, 7.74% specificity, a positive
predictive value of 8.44% and a negative pre-
dictive value of 100%.

Discussion
By evaluating data of 166 pregnant women

referred to our center with clinical suspicion of
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PTE, we observed that the use of the three clini-
cal criteria for diagnosis of PTE was associated
with significant results. Diagnosis of PTE in
pregnant women is challenging because physi-
cians could not easily use the standard clinical
criteria and laboratory data, including d-dimer.
Based on the latest data, the probability of PTE
in pregnant women could be excluded even
with a negative test result for d-dimer. The gold
standard diagnostic test for PTE in pregnant
women is pulmonary CT-angiography with PTE
protocol and perfusion scan. Both methods are
associated with high doses of radiation in
mothers that could harm neonates. Therefore,
much effort has been made to develop clinical
criteria for diagnosing PTE.

In this retrospective study, we evaluated the
data of the patients based on three primary
clinical criteria. We assessed their sensitivity
and specificity according to the final diagnosis
with a CT scan. Our data indicated that all
three clinical criteria had 100% sensitivity.
Based on the results of our study, none of the
cases with negative results based on the clini-
cal criteria had PTE. This means a negative
effect of clinical criteria could significantly rule
out the possibility of PTE in pregnant mothers.
On the other hand, the specificity of the criteria
was not very high. The highest specificity was
found for modified Geneva criteria (8.89%).

Previously, some studies have assessed using
these criteria in patients with PTE. In a survey
by Raji and colleagues in 2018, they assessed
data of patients suspicious of PTE based on
Wells and modified Geneva criteria. Among the
evaluated cases, 31 patients were pregnant.
Based on their results, the positive predictive
value of the low clinical patients based on
Wells’ criteria and the revised Geneva score
was 18.4% and 30.8%, respectively. In addi-
tion, positive predictive value for the high clini-
cal probability of Wells’ criteria and the revised
Geneva score was 81.8% and 72.8% respec-
tively [22]. This study highlighted the use of
both Wells and modified Geneva criteria in PTE.
By assessing the risks of patients with these
criteria, the use of CT angiography and radia-
tion could be significantly limited. Another
study was performed by Cutts and colleagues
in 2014. They assessed the Wells clinical pre-
diction model and ventilation-perfusion scan-
ning for PTE diagnosis in 183 pregnant women.
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Based on the results of this study, the sensitiv-
ity and negative predictive value of Wells crite-
ria was 100% and they suggested using these
criteria in pregnant women [23]. These results
are in line with the findings of our study. We
observed that the Wells, modified Geneva and
YEARS criteria had 100% sensitivity in diagnos-
ing PTE in pregnancy.

Therefore, it could be stated that these criteria
could have high clinical importance for ruling
out the PTE in pregnant women and preventing
excessive radiation for mothers. In another
study by Borsi and colleagues in 2020, data of
100 pregnant women were assessed to evalu-
ate the use of d-dimer and Wells criteria for
diagnosing PTE. Based on this study, concomi-
tant use of D-dimer and Wells’ criteria can help
us to diagnose or rule out pulmonary thrombo-
embolism and minimize the risk of pregnant
women being exposed to X-rays. It was stated
that the Wells criteria could significantly rule
out the PTE in patients [24]. In another study by
Langlois and others in 2019, the YEARS algo-
rithm was used to exclude PTE during pregnan-
cy in 371 women. It was reported that the fail-
ure rate of the YEARS algorithm in the pre-
gnant women population was 0% [25]. Similar
results were reported in the study of Van Der
Pol and colleagues in 2019. They declared that
PTE was safely ruled out by the pregnancy-
adapted YEARS diagnostic algorithm across all
trimesters of pregnancy. CT pulmonary angiog-
raphy was avoided in 32 to 65% of patients
[26]. All these data associated with previous
studies emphasize the use of Wells, YEARS and
modified Geneva criteria in pregnant women
with PTE [27-29].

The critical point of our study was that we com-
pared the three main criteria while most previ-
ous reports have assessed two of these crite-
ria. The results of our study were consistent
with the findings of earlier reports showing the
importance of Wells, YEARS and modified
Geneva criteria. Here we had a retrospective
evaluation of the patient’s documents.

The limitations of this study were that this study
could have unknown potential confounders, we
used the data that was initially collected for
these purposes, not all the relevant informa-
tion, and we also had inferior level of evidence
compared with prospective studies. We also
had a restricted study population compared to
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some former studies, suggesting that more
studies on larger populations should be
performed.

Conclusion

Wells, YEARS and modified Geneva criteria
could significantly rule out PTE in pregnancy
with 100% sensitivity. These data indicate the
importance of clinical criteria to avoid radiation
exposure in pregnant women. We believe more
attention should be given to the properties of
these criteria during pregnancy.

Disclosure of conflict of interest
None.

Address correspondence to: Sareh Kimiyaee
Far, Department of Internal Medicine, School of
Medicine, Isfahan University of Medical Science,
Hezar Jarib St., Isfahan City, Isfahan, Iran. Tel:
+989191983375; Fax: +983137265207; E-mail:
sare.kimia68@gmail.com

References

[1] Bagot C, Leishman E, Onyiaodike C, Jordan F
and Freeman D. Normal pregnancy is associ-
ated with an increase in thrombin generation
from the very early stages of the first trimester.
Thromb Res 2017; 157: 49-54.

[2] Rafiee Zadeh A, Ghadimi K, Mohammadi B,
Hatamian H, Naghibi SN and Danaeiniya A. Ef-
fects of estrogen and progesterone on differ-
ent immune cells related to multiple sclerosis.
Casp J Environ Sci 2018; 4: 83-90.

[3] Alsheef MA, Alabbad AM, Albassam RA, Alarfaj
RM, Zaidi ARZ, Al-Arfaj O and Abu-Shaheen A.
Pregnancy and venous thromboembolism: risk
factors, trends, management, and mortality.
Biomed Res Int 2020; 2020: 4071892.

[4] Nichols KM, Henkin S and Creager MA. Venous
thromboembolism associated with pregnancy:
JACC focus seminar. J Am Coll Cardiol 2020;
76:2128-2141.

[5] Chan WS. Diagnosis of venous thromboembo-
lism in pregnancy. Thromb Res 2018; 163:
221-228.

[6] Marschner C, Kristensen A, Rozanski E, McEv-
oy F, Kihnel L, Taeymans O, de Laforcade A,
Sato A and Wiinberg B. Diagnosis of canine
pulmonary thromboembolism by computed to-
mography and mathematical modelling using
haemostatic and inflammatory variables. Vet J
2017; 229: 6-12.

[71 Debnath J and Sharma V. Diagnosing pulmo-
nary thromboembolism: concerns and contro-

245

(8]

(10]

[11]

[12]

(13]

(15]

(16]

(17]

versies. Med J Armed Forces India 2022; 78:
17-23.

Meulepas JM, Ronckers CM, Smets AM, Nievel-
stein RA, Gradowska P, Lee C, Jahnen A, van
Straten M, de Wit MY and Zonnenberg B. Ra-
diation exposure from pediatric CT scans and
subsequent cancer risk in the Netherlands. J
Natl Cancer Inst 2019; 111: 256-263.

Zhao Z, Zhou Q and Li X. Missed opportunities
for venous thromboembolism prophylaxis dur-
ing pregnancy and the postpartum period: evi-
dence from mainland China in 2019. BMC
Pregnancy Childbirth 2021; 21: 1-7.

Sadeghi S, Golshani M and Safaeian B. New
cut-off point for D-dimer in the diagnosis of pul-
monary embolism during pregnancy. Blood
Res 2021; 56: 150-155.

Sadeghi S, Arabi Z, Moradi M and Raofi E. Diag-
nostic imaging to investigate pulmonary embo-
lism in pregnancy using CT-pulmonary angiog-
raphy versus perfusion scan. J Res Med Sci
2021; 26: 37.

Cohen SL, Wang J, Mankerian M, Feizullayeva
C, McCandlish JA, Barnaby D, Sanelli P and Mc-
Ginn T. Evaluation of CTPA interpreted as limit-
ed in pregnant patients suspected for pulmo-
nary embolism. Emerg Radiol 2020; 27:
165-171.

Takakura S, Tanaka H, Tanaka K, Katsuragi S,
Hayata E, Nakata M, Hasegawa J, Sekizawa A,
Ishiwata | and Ikeda T. Pulmonary thromboem-
bolism during pregnancy and puerperium:
comparison of survival and death cases. J Ob-
stet Gynaecol 2021; 47: 1312-1321.
Palanisamy D and Omkumar A. A study on the
effectiveness of wells criteria for diagnosing
deep vein thrombosis: a prospective observa-
tional study. Int Surg J 2021; 8: 569-574.
Zhang NJ, Rameau P, Julemis M, Liu Y, Solo-
mon J, Khan S, McGinn T and Richardson S.
Automated pulmonary embolism risk assess-
ment using the Wells criteria: validation study.
JMIR Form Res 2022; 6: €32230.

Togale MD and Gupta P. Study to determine
Wells criteria as a reliable clinical tool in diag-
nosis of deep vein thrombosis: a one year
cross-sectional single centric hospital based
study. Int Surg J 2021; 8: 3634-3638.

Eddy M, Robert-Ebadi H, Richardson L, Bel-
lesini M, Verschuren F, Moumneh T, Meyer G,
Righini M and Le Gal G. External validation of
the YEARS diagnostic algorithm for suspected
pulmonary embolism. J Thromb Haemost
2020; 18: 3289-3295.

van der Hulle T, Cheung WY, Kooij S, Beenen
LF, van Bemmel T, van Es J, Faber LM, Haze-
laar GM, Heringhaus C and Hofstee H. Simpli-
fied diagnostic management of suspected pul-
monary embolism (the YEARS study): a

Am J Cardiovasc Dis 2022;12(4):240-246



[19]

[20]

[21]

[22]

[23]

246

Three clinical criteria and pulmonary thromboembolism

prospective, multicentre, cohort study. Lancet
2017; 390: 289-297.

Van der Pol L, Dronkers C, van der Hulle T, den
Exter P, Tromeur C, Heringhaus C, Mairuhu A,
Huisman M, van den Hout W and Klok F. The
YEARS algorithm for suspected pulmonary em-
bolism: shorter visit time and reduced costs at
the emergency department. J Thromb Hae-
most 2018; 16: 725-733.

Corapli G and Topcu AF. Combination of the
simplified modified Geneva and Wells clinical
prediction scoring promise a good perfor-
mance in pulmonary embolism diagnosis. J
Surg Med 2021; 5: 828-831.

Shen JH, Chen HL, Chen JR, Xing JL, Gu P and
Zhu BF. Comparison of the Wells score with the
revised Geneva score for assessing suspected
pulmonary embolism: a systematic review and
meta-analysis. J Thromb Thrombolysis 2016;
41: 482-492.

Raji H, JavadMoosavi SA, Dastoorpoor M, Mo-
hamadipour Z and Mousavi Ghanavati SP.
Overuse and underuse of pulmonary CT angi-
ography in patients with suspected pulmonary
embolism. Med J Islam Repub Iran 2018; 32:
3.

Cutts BA, Tran HA, Merriman E, Nandurkar D,
Soo G, DasGupta D, Prassannan N and Hunt
BJ. The utility of the Wells clinical prediction
model and ventilation-perfusion scanning for
pulmonary embolism diagnosis in pregnancy.
Blood Coagul Fibrinolysis 2014; 25: 375-378.

(24]

[25]

(26]

(27]

(28]

[29]

Borsi SH, Shoushtari MH, MalAmir MD, Angali
KA and Mavalizadeh MS. Comparison of the D-
dimer concentration in pregnant women with
or without pulmonary thromboembolism. J
Family Med Prim Care 2020; 9: 4343.
Langlois E, Cusson-Dufour C, Moumneh T,
Elias A, Meyer G, Lacut K, Schmidt J, Le Gall C,
Chauleur C and Glauser F. Could the YEARS al-
gorithm be used to exclude pulmonary embo-
lism during pregnancy? Data from the CT-PE-
pregnancy study. J Thromb Haemost 2019; 17:
1329-1334.

Van Der Pol LM, Tromeur C, Bistervels IM, Ainle
FN, Van Bemmel T, Bertoletti L, Couturaud F,
van Dooren YP, Elias A and Faber LM. Pregnan-
cy-adapted YEARS algorithm for diagnosis of
suspected pulmonary embolism. N Engl J Med
2019; 380: 1139-1149.

Chan WS. Can pregnancy-adapted algorithms
avoid diagnostic imaging for pulmonary embo-
lism? Hematology Am Soc Hematol Educ Pro-
gram 2020; 2020: 184-189.

Bokan A, Matijasevic J and Trobok JV. Pregnan-
cy-adapted YEARS algorithm: can YEARS do
more for pregnant women? Breathe (Sheff)
2020; 16: 190307.

Rotzinger DC, Dunet V, llic V, Hugli OW, Meuli
RA and Schmidt S. Pulmonary embolism dur-
ing pregnancy: a 17-year single-center retro-
spective MDCT pulmonary angiography study.
Eur Radiol 2020; 30: 1780-1789.

Am J Cardiovasc Dis 2022;12(4):240-246



