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Abstract

Background and Aim: Pulmonary embolism (PE) is a common and serious disease that can result in death unless emergent
diagnosis is made and treatment is initiated. In this study, we aimed to identify whether there is still a delay in the diagnosis of PE
and to identify the time to delay in diagnosis and factors leading to this delay. Methods: This is a prospective observational cohort
study performed in an emergency department (ED) of a tertiary care university hospital between September 2008 and September
2010. The rate and cause of delay in diagnosis were analyzed among patients with PE. The “delay” was defined as diagnosing after
first 24 hours of symptom onset. Results: Among the 53 patients who were diagnosed with PE, a delay in diagnosis was present in
49 (93%) of them. Total delay time was 6.8 + 7.7 days. In 33 (62%) patients, there was a delay of 4.6 + 6.5 days due to patient-
related factors. Delay in diagnosis after admission to hospital was 2.2 + 2.9 days in 40 (75%) patients. In multivariate regression
analysis, being female and having chest pain and cough were identified as significant factors causing patient-related delay. Unilateral
leg edema, recent operation, and previous venous thromboembolism (VTE) history were the significant factors causing PE diag-
nosis without a delay. On the other hand, systemic hypertension as comorbidity was the only factor leading to physician-related
delay. Conclusion: The delay in diagnosis of PE in EDs still remains as an important problem. While being female and having chest
pain and cough are significantly and independently associated with patient delay in diagnosis, the unilateral leg edema, recent oper-
ation, and previous VTE history cause physicians to diagnose on time. On the other hand, having hypertension as comorbidity may
lead to physician delay. In order to prevent the delay in diagnosis, hospital-associated factors must be elucidated totally and more
interventions must be made to increase public and professional awareness of the disease.
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patient-related factors. They may delay in seeking medical
attention owing to underrating the symptoms (chest pain and
dyspnea), attributing these symptoms to other underlying
diseases (chronic obstructive pulmonary disease [COPD] or
asthma exacerbation and malignancy) and being unable to
express their symptoms due to old age. Although some patients

Introduction

Pulmonary embolism (PE) is a common and serious disease
that can result with death unless emergent diagnosis is made
and treatment is initiated. Most of the deaths from PE occur
within first few hours due to unrecognized, lately diagnosed
deep venous thrombosis (DVT), and PE." In addition to the
acute effects, late diagnosis may lead to the development of
pulmonary hypertension in the long term and even eventually
may lead to death due to right heart failure, years after the
occurrence of PE.? Diagnosis of PE is frequently made by
being suspicious about the disease. Depending on the clinical
and laboratory data and the medical histories of the patients,
most of the patients with PE are diagnosed in the emergency
departments (EDs) either by a pulmonologist or by an emer-
gency physician.*
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Many factors can play a role in the delayed diagnosis of PE
and some limited number of studies has highlighted this issue
recently.’'* A delay in the diagnosis of PE can be due to
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seek medical attention immediately there will be a delay of diag-
nosis due to accompanying factors such as computed tomography
(CT) angiography could not be done because of the acute renal
failure or the morbid obesity of the patient or ventilation-perfusion
(V/Q) scintigraphy could not be performed owing to other pul-
monary diseases such as COPD or pneumonia. Besides, a delay
inthe diagnosis of PE can be due to physician-related factors. They
may erroneously evaluate the symptoms of PE and misdiagnose as
pneumonia, acute myocardial infarction (MI), acute congestive
heart failure, aortic dissection, pneumothorax or exacerbations
of COPD, and asthma.? Another factor that may delay the diagno-
sis of PE is the working hours of the radiology department such as
not performing CT angiography or V/Q scintigraphy for 24 hours.

In this study, we aimed to identify whether there is still a
delay in the diagnosis of PE in an ED of a university hospital
in the last 2 years after the introduction of clinical prediction
rules and CT angiography into daily practice. We also aimed
to identify the time to delay in diagnosis and factors leading to
this delay.

Methods

This study was designed as a prospective observational cohort
study. It was performed in an ED of a tertiary care university
hospital that is Gazi University Medical Faculty Hospital in
Ankara in Turkey, between September 2008 and September
2010. It is a reference hospital where patients are accepted from
many other hospitals both from the Ankara district and from
many other cities near Ankara. The local ethics committee of
our institution had approved the study and signed informed
consent was received either from patients or from their rela-
tives (if they were unable to sign) before including in the study.

Patient Selection and Evaluation

Inclusion criteria. All patients who were >18 years old were
included in the study if they were diagnosed as having PE in
ED by an emergency or pulmonary physician.

Exclusion criteria. Patients who did not accept to be included
in the study and who were recently pregnant (<6 months) were
excluded from the study.

All patients were first evaluated by paramedics before being
accepted to the ED. After being accepted, the patient was
evaluated by a resident of ED and by an ED specialist. If they
clinically suspect from PE, further tests were planned for the
diagnosis of PE directly by the ED physicians. For estimating
the pretest clinical probability in the diagnosis of PE, Wells
prediction rule was frequently used in our ED."* A score
between 0 and 1 evaluated as low clinical probability, between
2 and 6 as intermediate clinical probability, and >7 as high
clinical probability. However, patients’ history, physical exam-
ination, comorbid diseases, and clinicians’ predictions also
play a key role in assessing pretest probability. If they have any
doubt about the diagnosis, they can ask for consultation with
the pulmonologist. Pulmonologists used an algorithm for the

diagnosis of PE (Figure 1).!*17 The test that was preferred at
first glance for the diagnosis of PE was a 64-slice multislice
CT angiography (General Electric, Light speed VCT, 64 slice)
in our university hospital. If CT angiography could not be per-
formed because of morbid obesity or elevated renal function
tests, then V/Q scintigraphy or venous Doppler ultrasonogra-
phy (USG) of lower extremities were used for the diagnosis,
according to the algorithm.

All physicians (either from emergency medicine or pulmon-
ary medicine) had decided by themselves to order or not to
order for further diagnostic tests of PE. They were not informed
about the study and the investigators did not interfere with their
decisions.

Data Collection

Following data were recorded for each patient: social and
demographic data (age, sex, weight, marital status, living alone
or with family, education status), underlying diseases, physical
examination, vital findings and symptoms at admission, venous
thromboembolism (VTE) risk factors (malignancy, thrombo-
philia, previous DVT or pulmonary thromboembolism (PTE),
immobilization, surgical operation or trauma within the last 4
weeks, pregnancy, etc), b-dimer levels, arterial blood gas anal-
ysis values, posteroanterior chest X-ray, electrocardiography,
echocardiography (if performed in the ED), laboratory tests
such as hemostasis tests, complete blood cell count and liver
and kidney function tests.

The initiation day of symptoms, the day of admission to
hospital, previously consulted hospitals or physicians, previ-
ous therapies, the day of diagnosis of PE, and the day of initi-
ating treatment were also recorded. If there was a delay in
admission, diagnosis and treatment of PE, the causes of this
delay were also recorded.

Definitions

Delay in PE diagnosis due to patient-related factors. In this case,
the patient presents to the ED 1 or more days later after the
initiation of his or her complaints or symptoms.

Delay in PE diagnosis due to physician-related factors. In this
case, a physician orders a diagnostic test for PE 1 or more days
after the presentation of the patient to the ED or outpatient
clinic.

Delay in PE diagnosis due to hospital-related factors. In this case,
the diagnostic tests for PE could not be performed on the same
day that the physician ordered, because of the working sched-
ule of the radiology department that is not performing CT
angiography or V/Q scintigraphy for 24 hours but for limited
time period.

Delay in PE diagnosis after admission to hospital. Apart from the
patient-related factors, there is a combination of delay due to
physician- and hospital-related factors.
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Figure |. Pulmonary embolism diagnostic algorithm.

*Low-moderate Wells score between 0 and 6.%*High Wells score: >7.***Additional diagnostic tests: lower extremity compression ultrasonography, serial

ultrasonography, pulmonary angiography.

Total delay time for PE. The total delay time for PE includes a
combination of the delay from patient-, hospital- and
physician-related factors.

Statistics

SPSS for Windows 15.0 software was used for the statistical
analysis of the results (SPSS for Windows; Chicago, Illinois).
Results are presented as mean + standard deviation (SD) and
percentiles or median (range) values. The independent samples
t test, the chi-square, and Mann-Whitney U tests were used for
comparison of the categorical and continuous variables. Correla-
tion was investigated with Pearson correlation tests for parametric
values. A difference was considered statistically significant when
P < .05. Univariate logistic regression analysis was used to iden-
tify the risk factors (both patient and physician related) for delay
in the diagnosis of PE. Parameters with a P value <.2 were ana-
lyzed with multivariate logistic regression analysis.

Results
Patient Characteristics

A total of 120 patients, who were admitted to our ED,
were evaluated for the study if there was a suspicion of PE.
Among them, 53 (49%) patients diagnosed with PE were
included in the study. Demographic and social characteris-
tics and comorbidities of the whole group were summarized
in Table 1.

Among the whole study group, 36 (68%) patients were pre-
sented first to our ED, 5 (9%) patients to an outpatient clinic of
our university, and 12 (23%) patients first presented to another
hospital (1 of them to an ED and 11 of them to an outpatient
clinic). Thirty-seven (70%) of them were first evaluated by
an emergency physician, 6 (11%) by a pulmonologist, 2 (4%)
by an internal medicine specialist, 3 (6%) by a general practi-
tioner, and 5 (9%) by other specialists (cardiology, oncology,
orthopedics, etc).
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Table |I. Demographic, Social Properties, and Comorbidities of the
Study Group.

Characteristics N = 53 Mean + SD

Age (years) 65 + 17
Sex (female), n (%) 29 (55)
Married, n (%) 44 (83)
Education, n (%)
No education 3 (6)
Primary school 34 (64)
Secondary school 1 (2)
High school 13 (25)
University 2 (4)
Social status, n (%)
Living with family 46 (87)
Living alone 2 (4)
Living in a nursing home 5(9)
Comorbidity, n (%) 42 (79)
Obstructive lung disease (COPD, asthma) I @21)
Diabetes mellitus I (21)
Coronary arterial disease 9(17)
Malignancy 19 (36)
Cerebrovascular event 9 (17)
Hypertension 19 (36)
Congestive heart failure 4 (8)
Alzheimer 5(9)

Abbreviations: SD, standard deviation; COPD, chronic obstructive pulmonary
disease.

Diagnostic Tests

Diagnostic tests were ordered to the entire study group with the
suspicion of PE. Thoracic multislice CT angiography was per-
formed in 52 (98%) patients, lower extremity Doppler USG
was performed in 4 (8%) patients. Among the whole study
group, diagnostic tests were ordered by an emergency medicine
resident in 22 (42%), by a pulmonary diseases resident in 27
(51%), by both pulmonary medicine and emergency medicine
resident in 2 (4%), and by other physicians in 2 (%4) patients.
The reasons for ordering diagnostic tests were high p-dimer
levels in 45 (85%), hypoxia and hypocapnia in arterial blood
gas analysis in 43 (81%), symptoms in 45 (85%), ECG find-
ings in 3 (6%), chest X-ray findings in 18 (34%), and high
Wells score in 23 (%43) patients.

Delay in Diagnosis

Among the 53 patients with PE, a delay in diagnosis was pres-
ent in 49 (93%), that is PE diagnosed >1 day after the initiation
of symptoms. Mean time of delay was 6.8 + 7.7 days (median:
4 days, minimum 0 days, and maximum 32 days). In 33 (62%)
patients, there was a delay of 4.6 + 6.5 days (minimum = 0
and maximum = 28 days) due to patient-related factors. In 27
(51%) patients a delay of 0.7 + 0.9 days (minimum = 0 and
maximum = 4 days) was due to hospital-related factors. In 20
(38%) patients a delay due to physician-related factors was 1.5
+ 2.7 days (minimum = 0 and maximum = 12 days). When
patient-related delay was completely excluded, delay of 2.2 +

2.9 days in the diagnosis, due to either hospital-related or
physician-related factors, was present in 40 (75%) patients. A
delay because of all the 3 factors (patient, hospital, and physician
related) was present in 2 (4%) patients. When patient-related
delays were concerned, 34% of PE (+) patients had >5 days
of delay. When the total delay time for diagnosis is concerned,
20 (38%) patients had >7 days of delay.

The factors that can affect the patient delay were evaluated in
Table 2. Among the demographic characteristics, being single,
living alone or in a nursing home, and among the physical find-
ings; higher systolic, diastolic, and mean arterial blood pressure
were found as factors significantly contributing to the patient
delay (P < .05). In addition to the factors causing patient delay,
factors that may affect the physician delay were also investi-
gated and summarized in Table 3. Low Wells score, unilateral
leg swelling, patients having hypertension as a comorbidity, and
age >50 were identified as significant factors that affect physi-
cian delay (P <.005). Results of multivariate logistic regression
analysis both for patient-related delay and for physician-related
delay are summarized in Table 4. Being female and having chest
pain and cough as symptoms were identified as significant fac-
tors causing patient delay. When the factors related with the phy-
sician delay in diagnosing PE were analyzed, leg edema, recent
operation, and previous VTE history were found as the signifi-
cant factors of timely diagnosis but having hypertension as a
comorbidity was the only factor found in the multivariate logis-
tic regression analysis that leads physicians to delay (Table 4).

Discussion

Pulmonary embolism is a common, serious, and potentially
fatal disease, and its diagnosis still remains a challenge espe-
cially for emergency physicians and also for pulmonary physi-
cians. In the last decade, technology has evolved rapidly and
CT angiography has been commonly introduced to our daily
practice.'®'? In addition to this, many algorithms using p-dimer
tests and clinical prediction rules (Well’s criteria, Pulmonary
Embolism Rule Out Criteria (PERC) score, Geneva score, etc)
have been developed in order to prevent misdiagnosis or over-
diagnosis of PE.'*?°2 Depending on the increased awareness
of the physicians about the risk factors, symptoms, outcomes,
and treatment of PE, we expect that there will be a less delay
in the diagnosis. But contrary to our expectations, the result
of this study revealed that delay in the diagnosis of PE in EDs
still remains as an important problem.

In our study, a delay in the diagnosis was present in 49
(93%) patients with acute PE. This high rate of delay was most
probably related with our definition that is being diagnosed
after first 24 hours of symptom onset. In previous studies, the
definition of delay was made as diagnosis after 5 or 7 days
of symptom onset; so they reported lower rates of delayed diag-
nosis.**'? When we classify our patients according to their
mean time of delay, 34% of PE (+4) patients had >5 days of
patient-related delay. When the total delay time for diagnosis
is concerned, 20 (38%) patients had >7 days of delay. This rate
is lower than the rate reported in the study of Ageno et al as
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Table 2. Analysis of the Factors That can Lead to Patient-Related Delay in Patients With Pulmonary Embolism.

Factor Delay (+) N =33 N (%) Delay (—) N =20 N (%) P OR 95% Cl
Demographic and social factors

Age>50 26 (79) 15 (75) .50  0.808 0.218-2.999

Gender (female)® 21 (64) 8 (40) .082 0.381 0.122-1.193

Marital status (single)® 9 (27) 0 .009 1.833  1.400-2.401

Low education level (no education, 22 (66) 13 (65) 530 1.182  0.331-4.224

primary, and secondary school)

Living alone/nursing home? 7 (21) 0 .028 1.769  1.373-2.280
Comorbidities

Comorbidity 26 (79) 16 (80) 602 0.929  0.234-3.68l

Malignancy® 9 (27) 10 (50) .085 0375 0.117-1.201

Alzheimer® 5(15) 0 .083 0.583  0.459-0.741
Risk factors

Smoking 18 (55) 11 (55) .600 0.982  0.322-2.997

Recent operation 6 (18) 4 (20) 571 1.127  0.275-4.600

Previous DVT or PTE 5(15) 3 (15) .637 0953  0.201-4.511

Oral contraceptive use 1 (3) 0 623 1.625  1.311-2.015
Symptoms

Leg swelling 11 (33) 5 (25) 374 0.667 0.192-2.314

Hemoptysis 4(12) I (5) 368 0.382  0.040-3.680

Chest pain® 16 (48) 6 (30) 150 2.196  0.678-7.111

Dyspnea 24 (73) 13 (65) 384 1436  0.434-4.750

Fever 6 (18) 3 (15) 539 1.259  0.277-5.717

Syncope® 4(12) 6 (30) .107 0322  0.078-1.327

Cough® 13 (39) 4 (20) 22 2.6 0.709-9.53
Physical findings

Blood pressure, systolic (mm Hg), mean + SD 128 + 23 I+ 19 011

Blood pressure diastolic (mm Hg), mean + SD 78 + 16 69 + 13 .033

Mean arterial pressure® (syst + 2diast/3) 95 + I8 83 + 14 016

Respiratory rate (/min) (mean + SD) 23+ 5 23+ 6 .349

PaO, (mm Hg) mm Hg), mean + SD 53 + 11 57 + 18 425

Abbreviations: OR, odds ratio; Cl, confidence interval; SD, standard deviation; DVT, deep venous thrombosis; PTE, pulmonary thromboembolism.
? Parameters with a P < .2 were analyzed with multivariant logistic regression analysis.

64% of patients being diagnosed in >5 days of symptom onset.®
But it is known that early diagnosis of VTE and thus early
implementation of adequate anticoagulant treatment has the
potential to substantially reduce subsequent mortality and mor-
bidity.? Kline et al stated in their study that delayed diagnosis
is associated with worse outcome in the EDs such as shock, intu-
bation, and death.” Hence, we think that it is not true to take the
definition of delay as the diagnosis of PE after 5 or 7 days of
symptom onset. In order to prevent mortality and morbidity, the
diagnosis should be made as soon as possible, especially within
the first 24 hours. There are also contrary studies such as that of
Jimenez Castro et al, stating that when compared to the others,
patients with a diagnostic delay did not have higher risks of
recurrent VTE or death during 3 months of follow-up.® But they
did not look for the long-term results of delayed diagnosis such
as chronic thromboembolic pulmonary hypertension.

In our study, in 33 (62%) patients, there was a delay of 4.6 +
6.5 days (minimum = 0 and maximum = 28 days) due
to patient-related factors. Physician-related delay was shorter:
1.5 + 2.7 days (minimum = 0 and maximum = 12 days) and
hospital-related delay was the shortest: 0.7 + 0.9 days (mini-
mum = 0 and maximum = 4 days). Delay in diagnosis after
admission to hospital was 2.2 + 2.9 days in 40 (75%) patients

and the total delay time was 6.8 + 7.7 days. The consequence
of delayed diagnosis of PE was first recognized by Elliott et al.”
They reported patient-related delay as 3 days and hospital-
related delay as 2 days. Their 17% of patients had the diagnosis
>1 week later. In the study of Jimenez Castro et al, the effects
of this delay in diagnosis on the prognosis was searched and the
mean day of delay in diagnosis beginning from the initiation of
the symptoms up to the diagnosis was found as 7 days.® Like
Jimenez Castro et al,® a recent study by Ozsu et al also found
that the mean time to diagnosis for both medical and surgical
patients was approximately as 7 days.'? The total delay time
identified in our study was consistent with these studies. In a
recent study by Bulbul et al, 60.3% of patients visited health
institution within the first day of symptom onset.'® According
to our definition of delay, they had much lower rate of diagnos-
tic delay when compared with our study. They had also
reported a lower patient delay time as 2.4 + 3.9 days, but lon-
ger total delay time as 7.93 + 10.05 days. They concluded that
physician- or health system-related delays were more promi-
nent in their rate of delayed diagnosis.'® Patient-related delay
was the main problem in our study group.

We searched for the factors associated with the patient-
related delay. Being a female, being single, and living alone
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Table 3. Analysis of the Factors That can Lead to Physician-Related Delay in Patients With Pulmonary Embolism.

Factor Delay (+) N =20 N (%) Delay (—) N =33 N (%) p OR 95% Cl
Wells (mean + SD) 472 + 2.7 65+ 25 017
Low Wells (<2) 4 (20) 0 017 3.063 2.049-4.578
Moderate Wells score (2-6) 10 (50) 16 (48) .570 1.063 0.350-3.227
High Wells score(>6) 6 (30) 17 (52) .106 0.403 0.125-1.306
D-dimer level (mean + SD) 4624 + 3225 4501 + 2976 .957
Comorbidity 17 (85) 25 (76) 331 1.813 0.420-7.831
Malignancy 6 (30) 13 (39) .349 0.659 0.202-2.155
Alzheimer® 4 (20) I (3) .061 8.00 0.825-77.590
Hypertension® 12 (60) 7 (21) .005 5.571 1.639-18.937
Atrial fibrillation 3(15) 2 (6) 271 2.735 0.416-18.005
Smoking® 8 (40) 21 (64) .082 0.381 0.122-1.193
Symptoms
Chest pain 6 (30) 16 (48) .150 0.455 0.141-1.475
Dyspnea 13 (65) 24 (73) .384 0.696 0.211-2.304
Fever 4 (20) 5(15) 46| 1.400  0.328-5.975
Syncope 5 (25) 5 (15) 295 1.867 0.465-7.488
Cough 8 (40) 9 (27) 254 1.778 0.547-5.773
Chest X-ray findings
Diaphragm elevation 8 (40) 10 (30) 334 1.533 0.479-4.904
Linear atelectasis 4 (20) 5(15) 461 1.400 0.328-5.975
Pleural effusion 4 (20) 6 (18) 571 1.125 0.275-4.600
Hilar enlargement 9 (45) 10 (30) 215 1.882 0.595-5.955
Infiltration 3(15) 9 (27) 247 0471 0.111-2.000
CT angiography findings
Bilateral main pulmonary arteries® 4 (20) 13 (39) 107 0.365 0.099-1.345
Bilateral segmental pulmonary arteries 2 (10) I (3) 327 3.444 0.291-40.710
Bilateral partial occlusion® 8 (40) 2 (6) .004 10.00 1.849-54.082
Unilateral main pulmonary artery I (5) 2 (6) 673 0.789 0.067-9.317
Unilateral segmental pulmonary artery 4 (20) 9 (27) .376 0.639 0.167-2.439
Unilateral partial occlusion I (5) 5 (15) 242 0.284 0.031-2.632
ECG findings
Normal sinus rhythm 19 (95) 31 (94) .684 1.226 0.104-14.455
Tachycardia 6 (30) 7 (21) 344 1.592 0.447-5.664
S1Q3T3 pattern 5(25) 9 (27) .560 0.889 0.250-3.163
Ischemia (T wave negative) 7 (35) 16 (48) 251 0.572 0.182-1.797
Arterial blood gas analysis
pH (mean + SD) 742 £+ 0.1 743 £+ 0.05 575
PaO,, mm Hg (mean + SD) 55 + 12 54 + I5 819
PaCO,,mm Hg (mean + SD) 34+ 10 32+ 9 .700

Abbreviations: OR, odds ratio; Cl, confidence interval; SD, standard deviation; ECG, electrocardiograph; CT, computed tomography.
? Parameters with a P < .2 were analyzed with multivariant logistic regression analysis. Wells score although significant was not included in the multivariant logistic
regression analysis since it includes the risk factors such as recent operation, hemoptysis, previous VTE history, and so on.

were identified as significant factors increasing the patient
delay in the diagnosis. Although statistically not significant,
patients with Alzheimer also had a delay in diagnosis since they
cannot express their symptoms easily. Again although not sta-
tistically significant, patients with low education level delayed
more in seeking medical help (63% vs 37%). While having
chest pain and cough caused more patient delay, syncope and
lower blood pressures caused more rapid admission to hospital.
In multivariate regression analysis being female and having
chest pain and cough were identified as significant factors
causing patient delay. In previous studies it was reported that
patients with more severe clinical presentation (syncope, lower
blood pressure, tachypnea, fever) presented earlier for diagno-
sis.®®? This was also similar in our study. In the only study that

evaluated the sociodemographical factors for patient delay,
Bulbul et al identified current smoking, a higher education
level, and comorbidity were associated with longer patient
delay; hypotension, syncope, previous surgery/trauma were
associated with shorter patient delay.'®

In previous studies no analysis has been performed to iden-
tify the factors for physician-related delays. In our analysis, we
identified that unilateral limb edema, recent operation, and
previous VTE history were the significant factors causing phy-
sician to diagnose on time, without a delay; but having hyper-
tension as comorbidity was the only factor leading to physician
delay. It can be speculated that hypertension might mislead the
physicians to cardiac causes of dyspnea and chest pain such as
decompensated heart failure, acute MI, or aortic dissection.
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Table 4. Results of Multilogistic Regression Analysis Both for Patient-
and Physician-Related Delays.

95% Confidence

Parameter P Odds Ratio Interval
Patient-related delay
Gender (female) .033 4.792 1.134-20.250
Chest pain .043 4459 1.047-18.993
Cough .047 4.029 0.875-18.561
Physician-related delay
Leg swelling .061 6.901 0.916-51.997
Recent operation .054 13.856 0.951-201.797
Hypertension (comorbidity) .025 0.100 0.013-0.746
Previous DVT or PE .076 10.000 0.593-168.620

Abbreviations: DVT, deep venous thrombosis; PE, pulmonary embolism.

Especially in massive and sometimes in submassive patients
with PE, hypotension is expected; so having hypertension might
also cause a delay in considering PE as a possible diagnosis.

Another remarkable result of our study was that in 27 (51%)
patients there was a delay in diagnosis due to hospital-related
factors and when patient-related delay was completely
excluded, delay in diagnosis, due to either hospital-related or
physician-related factors, was present in 40 (75%) patients.
This occurred in our ED because of the working schedule of
the radiology department that is not performing CT angiogra-
phy, V/Q scintigraphy, or lower extremity venous Doppler
USG for 24 hours but for limited time period. We believe that
it is hard to eliminate the patient- and physician-related delays
totally. But with the elucidation of hospital-related delays,
earlier diagnosis of acute PE can be possible in 51% of our
study population.

There are also some limitations of this study. First, it was
performed in a single unit, with low number of patients, so the
results cannot be attributed in general. But we believe that it
was a good representative of the current status in an ED of a
tertiary care university hospital. Second, we also did not follow
our patients with PE for the consequences of delayed diagnosis
that is how this delay affects the mortality and morbidity of
these patients.

As a conclusion, the delay in the diagnosis of PE in EDs still
remains as an important problem. This delay can be due to
patient-, physician-, and hospital-related factors. Being female
and having chest pain and cough were the factors significantly
and independently affecting patient delay. The unilateral limb
edema, recent operation, and previous VTE history were the sig-
nificant factors causing physician to diagnose on time, without a
delay; but having hypertension as comorbidity was the only fac-
tor leading to physician delay. In order to prevent this delay in
diagnosis, hospital-associated factors must be elucidated totally
and more interventions must be made to increase public and pro-
fessional awareness of the disease.
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