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A portrait of patients who die in-hospital from acute pulmonary embolism



Acute pulmonary embolism (APE) is a prevalent disease occurring in 100—200/100,000
inhabitants/year with a high mortality rate of 17.4% at 9o-days in the unselected population [1].
The predictors of early death after APE include advanced age, comorbidities, and clinical picture
at presentation [2], where mortality ranges from 8.1% with right ventricular dysfunction to
24.5% in cardiogenic shock and 64.8% in cases requiring cardiopulmonary resuscitation [3].

Herein, we present the characteristics of a series of patients who died in-hospital from APE.

We retrospectively reviewed charts of 17 adult cases (>18 years) who died in the period
from 2010-2015 at Tampa General Hospital from APE that was confirmed by computed
tomography angiogram (CTA). Continuous variables will be presented as median and
interquartile range (IQR) and categorical variables will be listed as counts and percentages.
Patients presented to the emergency room within 2.5 (1, 5.8) hours from symptom onset and the
diagnosis of APE was established within 5 (2, 13) hours from arrival to emergency room. Death
occurred within a median of 6 days since arrival to the emergency room. In 53% of the cases, the
diagnosis of APE was established by emergency physician and in 47% by floor physician. 77% of
the cases were classified to have either massive or submassive APE and 47% (8/17) were

considered to have massive APE due to requirement of pressor support [4].

Analysis of patients’ demographics showed a median age of 68 (57, 74) years, with a body
mass index of 28 (24, 32) Kg/mz2, 65% were men, 60% were white, 35% were smokers, 29% had
history of cancer, and 41% had history of prior venous thromboembolism. 25% of the cases had
orthopedic surgery in the preceding 9o days. With regards to the clinical presentation, 71%
complained of chest pain, 47% had dyspnea and one case had syncope and one had presyncope

as the main presenting complain. 35% were tachycardic on admission with 18% developing a



new onset atrial fibrillation, and 24% had an admission oxygen saturation <88%. Imaging
showed that 46% had right ventricular dilation and/or hypokinesis on echocardiogram and 36%
had concomitant deep venous thrombosis. 70% of the cases required either bi-level positive
airway pressure (BiPAP) support (41%) or mechanical ventilation (29%). The duration of

hospitalization was 6 (2, 28) days.

15 cases had available electrocardiogram (EKG) on admission and only 13 cases were
analyzed with respect to their EKG features after excluding 2 cases with left bundle branch block
and paced ventricular rhythm. The commonest ECG abnormality was tachycardia whether sinus
tachycardia which was present in 53% (8/15). This was followed in descending order by ST-
segment elevation in lead V1 which was present in 46% (6/13) of the cases, ST-segment
elevation in both V1 and aVR in 38% (5/13), poor R wave progression in 38% (5/13), ST-
segment depression in V4-V6 in 36% (5/14), T wave inversion in inferior leads in 31% (4/13),
ST-segment elevation in leads III, V1 and aVR in 23% (3/13), right axis deviation in 23% (3/13),
ST-segment elevation in V1-V4 in 15% (2/13), ST-segment elevation in inferior leads in 15%
(2/13), T-wave inversion in V1-V4 in 15% (2/13) , S1Q3T43 pattern in 15% (2/13), QTc
prolongation in 15% (2/13), and 15% (2/13) had >9/12 leads with T-wave inversion. Figure 1
shows an example of 2 different EKGs patterns encountered on admission in patients who die

in-hospital from APE.

Prior work showed that two out of every three patients succumbing to APE die within
two hours after presentation, and that 10% of APE is fatal in the first hour [5]. Stulz and
colleagues also showed that in patients with massive APE, 50% die within 30 min, 70% die

within 1 h, and more than 85% die within 6 h of the onset of symptoms [6]. In our cohort, death



occurred within a median of 6 days since arrival to the emergency room and only 2 cases (12%)
died in the first 24 hours (19 and 22h). The early presentation to the emergency room within a
median of 2.5 hours of the onset of symptoms allowed for early diagnosis and treatment, likely
leading to significant reduction in mortality and absence of death very early in the course of
disease, despite that half the cases in our cohort were classified to have massive APE. These
cases presented early likely due to the notable degree of hemodynamic instability evident in the
requirement of 70% of the cases to either Bipap or mechanical ventilation support and pressors
~ in half the cases. Surprisingly, despite this degree of hemodynamic instability in the majority
of our cases, and the fact that emergency physicians tend to utilize CTA excessively to rule our
APE (one-third of imaging performed in the emergency for suspected APE is categorized as
avoidable [7]), only ~ half of the cases in our cohort were diagnosed by emergency physicians.
This conforms with prior observations which show that half of the cases with APE get diagnosed
with initiation of treatment in the emergency room [8, 9], suggesting that symptoms and signs
of APE are nonspecific in significant portion of cases. Although on-admission EKG in this cohort
exemplify its low sensitivity in identifying future non-survivors, certain findings occurred with
high frequency including ST-segment elevation in lead V1 which was present in 46% and ST-
segment elevation in both V1 and aVR which occurred in 38% in our cohort, which at-least
support prior data showing that these two signs were independent predictors of death and
complications during hospitalization in APE, respectively [10]. This descriptive-only analysis
allows the awareness of characteristics of this group of patients with APE at high risk of death,

which may help early diagnosis and treatment hoping to improve outcomes.
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Figure 1: 12—%ectrocardiograms of 2 patients who die in-hospital from acute pulmonary
embolism showing ST-segment elevation and T-wave inversion in precordial leads (panel a) and
S1 Q3 T3 pattern with T wave inversion in precordial leads (panel b).



