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Abstract

Background: Pulmonary Thromboembolism (PTE) remains a common disease throughout
the world with significant morbidity and mortality. There is, however, limited data regarding
profile of patients withPTE from India. The aim of our study was to analyse the risk factors,
clinical profile and management outcome in our patients with acute PTE.

Materials & Methods: It was a hospital based observational prospective study done over a
period of 4 years. Confirmed cases of pulmonary thromboembolism defined as patients with
evidence of thrombus on CT pulmonary angiogram (CTPA) were included in this study. All
included patients’ data, includingthe demographics, risk factors, clinical examination,
laboratory investigations, and treatment(s) given were recorded. Hospital outcome in terms of
all-cause mortality was noted.

Results: 150 patients were included in the study with a mean age of 52.3 years (+15.56,
range 18-85 years). Most common underlying risk factors were immobilization (33.3%),
chronic lung disease (22.7%), malighancy (15.3%), and trauma to lower extremities (14.7%).
The most common symptom prompting evaluation for PTE in our study patients was
dyspnoea (94%), pleuritic chest pain (38%), and cough (33.3%). 50 patients (33.3%) had
hemodynamic instability at presentation. Among 150 patients, 14 patients died in the
hospital, thus constituting an in hospital mortality of 9.3%.

Conclusion: Clinical characteristics, and hospital outcome ofpatients with acute pulmonary
thromboembolismin India is comparable with published international data albeit with some
significant departures.
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Introduction

Pulmonary thromboembolism (PTE) remains a major cause of morbidity and mortality all
over the world. It is the third most common cardiovascular disease of the industrialised world
after myocardial infarction and stroke. The annual incidence rate of pulmonary embolism is
about104-183 per 100,000 person-years®. More than 100,000 deaths annually are attributed to
pulmonary embolism in USA®. Furthermore, as a cause of sudden death, pulmonary
embolism is second only to sudden cardiac death?.
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Despite being so common and fatal, more than half of the patients with acute pulmonary
embolism remain undiagnosed as the clinical presentation of acute pulmonary embolism is
highly variable®. Pulmonary embolism has been called as the great masquerader®. The classic
presentation of acute PTE, i.e., rapid onset of pleuritic chest pain, dyspnoea, and hypoxia, is
hardly seen. Rather every patient presenting with respiratory symptoms unexplained by an
alternative diagnosis should be evaluated for pulmonary embolism.

Although rapid advances have taken place in the diagnosis and management of pulmonary
embolism, it still is an underreported and underdiagnosed entity from the developing
countries especially from India. The aim of our study was to evaluate risk factor profile,
clinical characteristics, and hospital outcome of Indian patients with acute pulmonary
thromboembolism.

Materials and Methods

It was a hospital based observational prospective study, conducted ata leading tertiary care
institute in north India. An approval to conduct the study was obtained from the Institutional
Review Board of the hospital although the study didn’t involve any diagnostic or therapeutic
maneuver outside of the routine evaluation of these patients and did not entail any extra costs
to them.

The study began in August 2015 and the recruitment of patients concluded in September
2019. Confirmed cases of pulmonary thromboembolism defined as patients with evidence of
thrombus on CT pulmonary angiogram (CTPA) were included in this study. Patients with
previous history of PTE irrespective of their current treatment status were excluded from this
study.

Information about the patient demographics, risk factors, clinical examination, laboratory
investigations, and treatment(s) given were recorded on a preformed proforma. Patients with
PTE were classified as ‘High Risk’, if the patient had shock or persistent hypotension
(defined as systolic blood pressure less than 90mmHg or a drop at least 40mmHg for at least
15 min); “intermediate risk” if there was evidence of right ventricular dysfunction and/or
myocardial injury in absence of hypotension; and “low risk” if the patient was having none of
the above features.

The complications of the treatment (if any) were noted. The complications that were
considered were intracranial hemorrhage, bleeding from other sites and others like drug
related reactions. The primary outcome measure was all-cause mortality during the hospital
stay.

Results:

A total of 150 patients were enrolled during the 4-year study period. The mean age of the
subjects was 52.3 years (£15.56, range 18-85 years). Females represented 56% of the total
patients. In our patients with pulmonary thromboembolism, the most common underlying risk
factor was immobilization (33.3%), followed by chronic lung disease (22.7%) and
malignancy (15.3%). History of trauma to lower extremity & pelvis within preceding three
months was present in 22 patients (14.7%). 35 patients (23.3%), however, had no identified
provoking factor at the time of diagnosis (table 1).
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Table 1: Prevalence of risk factors among study patients
Risk Factor Frequency Percentage
Immobilization 50 33.3
Chronic lung disease 34 22.7
Malignancy 23 15.3
Trauma to lower extremity and pelvis

. 22 14.7
during past three months
Surgery within the last three months 19 12.7
Heart failure 19 12.7
Stroke, paresis and paralysis 11 7.3
Pregnancy/post-partum period 5 3.3
Connective tissue disorder 3 2.0
Inflammatory Bowel Disease 2 1.3
Current or past history of 1 0.7
thrombophlebitis '
Oral contraceptive use 1 0.7
Others 4 2.7
Unprovoked 35 23.3

The most common symptom at the time of diagnosis in our study patients was dyspnea
(94%), pleuritic chest pain (38.0%) & cough (33.3%). Other symptoms like palpitations,
decreased level of consciousness, hemoptysis, syncope and fever were seen only in fewer
patient (table 2). Tachycardia was the most common physical finding seen in our patients with
PTE (88%), followed by tachypnea (86.7%). Lower extremity edema was seen in 62.7% of
patients. Hypotension was seen in 32.7% of patients (table 3).
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Table 2: Prevalence of symptoms in Study Population

Symptoms Frequency Percentage
Dyspnoea 141 94.0

Pleuritic chest pain 57 38.0

Cough 50 33.3

Palpitations 24 16.0

Decreased level of consciousness 22 14.7

Syncope 16 10.7

Fever 16 10.7

Hemoptysis 15 10.0

Abdominal pain 2 1.3

Others 11 7.3

No symptom 4 2.7

Table 3: Prevalence of various signs in study patients

Signs Frequency Percentage
Tachycardia 132 88.0
Tachypnea 130 86.7
Lower extremity edema 94 62.7
Rales 66 44.0
Hypotension 49 32.7
Fever 18 12.0
Accentuated second heart sound 14 9.3
Cardiac murmur 7 4.7
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Diaphoresis 4 2.7
Thrombophelibitis 1 0.7
Others 6 4.0
No Sign 2 1.3

Basic lab tests like CBC & ABG were available in majority of patients at the time of
diagnosis. Findings of basic lab investigations are summarized in table4.

Table 4. Lab findings in study patients

Lab finding Frequency Percentage
Hemoglobin<10 g/dI 33 22.0

Total leucocyte count >11,000/ul 69 46.0
Platelet <150,000/ul 63 42.0
Hypoxemia (po2 <60mmHg) 95 63.3
Hypocapnia (pco2 <35mmHg) 63 42.0
(Rp?jpi;é?géa::)kgggii% mmHg) 32 213

Table 5 shows chest X-ray, ECG and echocardiographic findings in our patients. Abnormal
chest radiography was documented in 52% of patients. 88% of patients had abnormal ECG in
our study. Of the patients with abnormal ECG, the most common finding was sinus
tachycardia (88%). The commonest abnormality found in patients of PTE in our study was
dilated right heart chambers (45.3%).

Table 5: Chest X-Ray, ECG and ECHO findings in study patients

Findings Frequency Percentage
Pleural Effusion 24 16.0

Chest X-Ray
Parenchymal Infiltrate 35 23.3
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Raised CTR 13 8.7
Hamptons hump 6 4.0
Pala’s Sign 3 2.0
Not related to PE 3 2.0
Normal 72 48.0
Sinus Tachycardia 132 88.0
S1Q3T3 26 17.3
RAD 5 3.3
ECG
RBBB 10 6.7
Normal 18 12.0
Others 17 11.3
Dilated RA/RV 68 45.3
RV Hypokinesia 23 15.3
ECHO PAH 58 38.7
Others 11 7.3
Normal 54 36.0

Table 6. In hospital mortality as per patient class

Patient class Total number of | Number of patients | In hospital
patients who died mortality

High risk 50 10 20%

Intermediate risk 35 3 8.5%

Low risk 65 1 1.5%

The mean d dimer of patients was 2178.3 ng/ml. Troponin card test was positive in 46
(30.7%) of patients. 50 patients belonged to high risk group, while as 35 patients belonged to
intermediate risk and 65 patients belonged to low risk group.
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All the patients received anticoagulation. In addition, 34 patients belonging to high risk group
received systemic thrombolysis, with streptokinase being the most common thrombolytic
agent used (figure 2). Majority (87.3%) of the patients had no complication from PTE
specific treatment; however, 4 patients (2.7%) had major bleed in the form of ICH & 12 other
patients (8.0%) had bleeding from other sites like epistaxis, hematuria & bleeding the
venipuncture sites. The in hospital all-cause mortality was 9.3% in our study (figure 3).

Figure 1. Thrombolytic agents used in study patients

M Streptokinase
M Alteplase
H Reteplase

Teneccplase

Figure 2. Hospital outcome of patients

B Survived

M Died

Discussion:

This study has provided the first insights into the demographic profile and clinical
presentations of patients with pulmonary embolism from India and has afforded a glimpse of
the state of overall care of these patients. To our knowledge, this is the largest study on such
patients ever conducted in India.

Pulmonary thromboembolism has been described a disease of older age and numerous studies
have shown that incidence of first time PTE rises with age. In our study, the mean age of the
subjects was 52.3 years (+15.56, range= 18-80 years), which is lower than the reported mean
age of patients from western countries”®°. The low mean age in Indian patients could be
attributable to population structure in India, as only 6% of the population is above 65 years as
compared to about 13% in western countries.
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Common risk factors that have been consistently associated with PTE include prolonged
immobility, malignancy, major surgery, polytrauma, chronic lung disease and chronic heart
failure. In our study, 76.7% of patients had at least one risk factor of venous
thromboembolism which is consistent with that of differentpatient registries’2?®.

The most common risk factor associated with PTE in our study was immobilization of more
than 72 hours (33.3%). Similar results were found in ICOPER’&EMPERORS? studies in 28
& 38.5% of patients respectively. The reasons for prolonged immobilization were mainly
serious illnesses, musculoskeletal problems especially in elderly, and sedentary life style.

The prevalence of patients with cancer (15.3%) was lower than the range of 18.3-24.3 %
reported in other studies®’. This result may have been influenced partly by selection bias, as
costly investigations like CT pulmonary angiography are avoided in patients with advanced
malignancies & partly by the prevalence of cancer in the different populations studied.

The most common symptom prompting evaluation for PTE in our study patients was dyspnea
(94%), followed by pleuritic chest pain (38%) and cough (33.3%). Other symptoms like
syncope and hemoptysis were seen only in fewer patients. Tachycardia was the most common
physical finding seen in patients with PTE (88%), followed by tachypnea (86.7%). Lower
extremity edema was seen in 62.7% of patients. Hypotension was seen in 32.7% of patients.
Similar results were reported in many studies”®.Since all these signs and symptoms could be
present in a vast number of conditions, our data re-demonstrates the non-specificity and
variability in the clinical presentation of PE.

The basic laboratory tests are non-specific for evaluation of patients with acute PTE. ABG is
done in majority of patients suspected to have PTE in our hospital and the findings of
hypoxemia, hypocapnia & respiratory alkalosis are often looked into. However, in our study,
it was found that hypoxemia (paO2<60mmHg) was found in only 63.3% of patients;
similarly, hypocapnia was found in 42 % of patients while as respiratory alkalosis was found
in 21.3% of patients. These results are consistent with that of PIOPEDstudy!’ in which 67%
of patients had paO2 of less than 80mmHg, 57% of patients had hypocapnia and 45% of
patients with PE had alkalosis. This reaffirms the non-sensitivity of ABG in either confirming
or ruling out PTE.

ECG is an important test for evaluation of patients with presentation similar to that of PTE.
More than 88% of patients had abnormal ECG in our study. These results are consistent with
the study of Stein et al'® who have mentioned an abnormality in 87% of the patients with
PTE. Of the patients with abnormal ECG, the most common finding was sinus tachycardia
(88%).The classical S1Q3T3 pattern was seen only in 26 patients (17.3%) consistent with
study of Manuel et al® (18%) & SompradeekulS et al*! (14%).

Abnormal chest radiography was documented in 52% of patients with the commonest finding
being parenchymal infiltrates (23.3%) followed by pleural effusion (16.0%) and increased
cardiothoracic ratio (8.7%). The findings on chest X-Ray in our study is slightly different as
compared to other studies, which have reported the commonest finding in patients of PTE as
cardiac enlargement (27%), followed by pleural effusion (23%), elevated hemi diaphragm
(20%), and pulmonary artery enlargement (19%)’. This difference in our study could be
because of observer bias in the interpretation of chest radiograph.

Transthoracic echocardiography is an important investigation in the setting of PTE. It not
only helps in diagnosis of massive PTE, but also helps in risk stratification of non-massive
PTE. An abnormal echo was found in 64% of patients. The commonest abnormality found in
patients of PTE in our study was dilated right heart chambers (45.3)%, followed by
pulmonary arterial hypertension (38.7%) and right ventricular hypokinesia (15.3%).
Kurnicka K et al?? in a study of 511 patients with PTE found that RV enlargement, RV free
wall hypokinesia, and interventricular septal flattening were present in 27.4%, 26.6%, and
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18.4% of patients, respectively. Similar findings were found in a study done by Aggarwal et
al'!, where 83% of the patients with a confirmed diagnosis of acute PTE had echo
cardiographic abnormalities.

Risk stratification of patients into different classes is important in management decisions as
well as predicting early mortality in patients of pulmonary embolism. Patients with
hypotension are classified as ‘High Risk’; normotensive patients with presence of RV
dysfunction or elevated cardiac laboratory biomarkers are classified as ‘Intermediate Risk’
whereas patients who do not possess these characters are classified as ‘Low Risk’. In our
study patients, 33.7% belonged to high risk group, 23.3% belonged to intermediate risk group
and 43.3% belonged to low risk group. The percentage of patients belonging to high risk
group is slightly higher than that reported in major registries of pulmonary embolism
patients: PIOPED'’ (8%), EMEP*? (19.9%), MAPPET(28%), EMPEROR® (3%), & ICOPER’
(4.2%). The reason for this higher percentage of patients in high risk group in our study could
be because of the selection bias as more patients with hypotension undergo CT pulmonary
angiography than those without.

All patients in the study received anticoagulation. In addition, 34 patients belonging to high
risk group were thrombolysed and streptokinase was the main thrombolytic agent used in our
study. 12.7% of patients developed treatment related complications, which included ICH in 4
patients and bleeding from other sites in 12 patients (8.0%). The finding that 33.7% of
patients had hypotension in our study group suggests that we may be underdoing
thrombolysis in our patients.

In hospital mortality in our study group was 9.3%. This is slightly lower than many of the
hospital based observational studies: Manuel A et al®® has reported a hospital mortality rate
of 20%, Agarwal et al** 16.6%, Shah et al?® 16.1%and Hussain et al** have reported an in-
hospital mortality rate of 13%. In hospital mortality was 20% in high risk group, 8.5%in
intermediate risk and 1.5% in low risk group. The lower all-cause in hospital mortality in our
study could be because of different patient characteristics like slightly younger age, lesser
number of patients with malignancies, & lesser number of patients with positive markers of
myocyte injury.

Conclusion:

Pulmonary embolism is common in this part of the world also, with the mean age of
presentation being low in our patients. Risk profile & clinical characteristics in our patients
are comparable with the published literature with some deviations for which we have offered
some explanations. The main limitations of our study is relatively small number of patients.
This study should instigate better- designed and larger studies on pulmonary embolism to
promote awareness among healthcare providers, for early diagnosis and treatment of these
patients to improve the outcome.
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