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Is it Worth Using Thrombolytic Therapy in Elderly 
Patients with Pulmonary Embolism

Objective: Antithrombotic treatment is avoided in geriatric population owing to its side effects. Thus, we aimed to examine 
complication rates related to thrombolytic treatment in geriatric patients with pulmonary thromboembolism (PTE).

Materials and Methods: The study included patients aged >65 years who received thrombolytic treatment for a diagnosis 
of PTE. Patient files were screened retrospectively to extract data on etiology, clinical risk scores, laboratory values, throm-
bolytic treatment-related complications, and early mortality development.

Results: The study included 68 patients (female: 70.6%; mean age: 77.8 years). The Simplified Pulmonary Embolism 
Severity Index score was high in all patients. Early mortality risk classification at admission was high, medium-high, and 
medium-low risk in 64.7%, 23.5%, and 11.8% patients, respectively. In-hospital mortality was 30.9%. The causes of death 
were secondary to PTE in 85.7% patients, respiratory failure in 9.6%, and sepsis in 4.7%. Complication-related mortality 
was not observed. The only independent risk factor for mortality was change in consciousness.

Conclusion: Mortality and complication rates in geriatric patients receiving thrombolytic treatment are not as high as ex-
pected.
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INTRODUCTION

Venous thromboembolism (VTE), which clinically manifests as deep vein thrombosis (DVT) or pulmonary throm-
boembolism (PTE), is the third most frequently observed acute cardiovascular syndrome following myocardial 
infarction and stroke (1). The incidence rate of DVT and PTE in a population of 100,000 is 53–162 and 39–115, 
respectively (2, 3). Data from a cross-sectional study show that the incidence of VTE is almost eight times higher in 
individuals aged >80 years than in those aged <50 years (2). Recent studies have shown that the incidence of PTE 
has a tendency to increase annually, and approximately 60% of patients with PTE are aged over 70 years (3, 4).

As the incidence of disease-related mortality is higher in the early disease period, especially within the first few 
hours, a fast and appropriate treatment method needs to be determined. To identify a suitable therapeutic man-
agement approach, it is necessary to perform a risk assessment that is suitable based on the clinical characteristics 
of patients with PTE. Hemodynamic instability is a high-risk factor for early-period mortality. According to the 
2019 European Society of Cardiology (ESC) guidelines, this high-risk group requires emergency thrombolysis for 
reperfusion treatment or pulmonary embolectomy (5). Geriatric patients have a high rate of mortality following 
thrombolytic treatment owing to additional diseases and the high risk of hemorrhagic complications. Physicians 
have concerns about providing geriatric patients with thrombolytic treatment owing to the high risk of compli-
cations and mortality. As a result of this, geriatric patients usually receive inadequate treatment (6). However, it 
should be noted that although the risk of mortality is higher among geriatric patients with PTE owing to not only 
embolism but also treatment complications, they will benefit more from thrombolytic treatment (6).

This study aimed to examine the treatments administered and complications developed among high-risk geriatric 
patients with pulmonary embolism followed up at our clinic. The study findings will support approaches to treat 
high-risk geriatric patients with pulmonary embolism in line with guideline recommendations.

MATERIALS and METHODS

This was a single-center, retrospective study. Using patient records, high-risk and moderate-to-high-risk patients 
were identified based on ICD codes (I26.0, I26.9) from among all patients diagnosed with PTE at our center (Jan-
uary 1, 2009–January 1, 2019). The data on demographic, clinical, and laboratory parameters were recorded.
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For all patients included in the study, a diagnosis of PTE was es-
tablished following contrasted thoracic computerized tomography 
(CT) and perfusion scintigraphy. The clinical diagnosis was es-
tablished for the hemodynamically unstable patients, and bedside 
echocardiography was applied for those suitable. In contrast, for 
the hemodynamically stable patients, bilateral lower-extremity ve-
nous Doppler ultrasonography was used.

PTE risk was classified based on the ESC guidelines for PTE. Treat-
ment decisions were also made following the recommendations of 
the ESC guidelines. According to these guidelines, a hemodynamic 
disorder was defined using the following three criteria: (1) require-
ment of cardiopulmonary resuscitation; (2) systolic blood pressure 
(BP) of <90 mmHg or requirement of vasopressor support to 
reach a BP of >90 mmHg despite sufficient volume and end-organ 
hypoperfusion (change in consciousness; cold, moist skin; oliguria/
anuria; increased serum lactate); (3) arrhythmia lasting for more 
than 15 and newly developed hypovolemia, systolic BP of <90 
mmHg, or systolic BP drop of >40 mmHg not caused by sepsis 
(5). For patients who were initially hemodynamically stable, the de-
velopment of hemodynamic disorder during the follow-up was con-
sidered an indication of thrombolysis. For all patients included in 
the study, thrombolytic treatment was administered after obtaining 
consent from patients and their relatives. The treatment included 
an infusion of 100 mg alteplase, which is a recombinant tissue 
plasminogen activator (rtPA), over 2 hours or a maximum of 50 
mg in 15 minutes. During thrombolytic application on the patients, 
a separate peripheral vascular access was used. For all patients, 
BP, heart rhythm, and oxygen saturation values were monitored.

The study was approved by the ethics committee (approval num-
ber: 2019/195).

Statistical Analysis
Study data were analyzed using IBM SPSS V23, with quantitative 
data being presented as mean, standard deviation, median, min-
imum, and maximum. The independent risk factors of mortality 
were analyzed using logistic regression analysis. The categorical 
data are presented as frequencies and percentages. Results with 
p<0.05 were accepted as statistically significant.

RESULTS

Between January 2009 and January 2019, 2,572 patients with 
PTE were monitored at our hospital. Among these, 68 patients 
(2.64%) aged >65 years had high/moderate-to-high risk of PTE 
and required thrombolytic treatment. In total, 70.6% of the pa-
tients were women, and the mean patient age was 77.8 years. The 
most frequently encountered symptom was dyspnea (88.2%), while 
the most frequent risk factor was immobilization (45.6%) (Table 1).

A diagnosis of PTE was established by detecting a filling defect in 
the pulmonary artery during CT in 91.2% patients, by detecting a 
perfusion defect in pulmonary perfusion scintigraphy in 1.5% pa-
tients, clinically in 2.9% patients, and by detecting cardiac throm-
bus and dilatation in the right heart structures using echocardiog-
raphy (ECHO) in 4.5% patients. In 66.7% of patients, DVT was 
detected using lower-extremity Doppler ultrasonography. Accord-
ing to the Wells score, the clinical probability was high in 54.4% 
of patients, whereas the Simplified Pulmonary Embolism Severity 
Index (sPESI) was high in all patients (Table 2).

Table 1. General characteristics of massive PTE patients

General characteristics Numerical values

  n %

Sex

 Female 48 70.6

 Male 20 29.4

Age, years (mean±SD) 77.8±8.6

Symptom

 Dyspnea 60 88.2

 Chest pain 28 41.2

 Syncope 26 38.2

 Change in consciousness 24 35.3

 Swelling in the leg 22 32.4

 Side pain 5 7.4

 Hemoptysis 5 7.4

Risk factors

 Immobility (>3 days) 31 45.6

 Chronic heart and lung disease 12 17.6

 Cancer 6 8.8

 Surgery (in the past 1 month) 5 7.4

 Cerebrovascular event 2 2.9

 Previous pulmonary thromboembolism 1 1.5 

 /deep vein thrombosis

 Obesity 1 1.5

 Traveling 1 1.5

 No risk 9 13.2

SD: Standard deviation

Table 2. Risk classification and mortality rates of patients

  n %

Wells score

 Low 1 1.5

 Medium 30 44.1

 High 37 54.4

Early mortality risk classification

 High risk 44 64.7

 Medium-high risk 16 23.5

 Medium-low risk 8 11.8

sPESI

 High 68 100.0

30-day mortality

 Yes 10 14.7

 No 58 85.3

In-hospital mortality

 Yes 21 30.9

 No 47 69.1
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At the time of diagnosis, early mortality risk was high in 64.7% 
patients, medium-high in 23.5% patients, and medium-low in 
11.8% patients.

In electrocardiography, sinus tachycardia was the most frequent 
finding. Regarding cardiac markers, troponin I was determined 
to be high in 66.2% of patients. ECHO was used in clinically 
suitable patients, which revealed dilatation in the right-side struc-
tures in 76.5% patients and additionally cardiac thrombus in 3 
patients. The mean systolic pulmonary artery pressure in pa-
tients was 53.6 mmHg.

In terms of radiological distribution, thrombus was observed in the 
main pulmonary artery, lobar branch, segmental branch, and sub-
-segmental branches in 90.6%, 93.8%, 73.4%, and 42.9% pa-
tients. Although the initial treatment for 92.6% of patients included 
thrombolytic medications, 5.9% initially received low-molecular-
weight heparin (LMWH) and 1.5% received unfractionated hep-
arin; thrombolytic treatment was administered to patients whose 
clinical condition worsened. Half-dose thrombolytic therapy was 
administered to three patients, which resulted in no complications. 
However, a statistical comparison could not be made owing to the 
small number of patients. For the maintenance treatment of pa-
tients who survived, LMWH by 52.1%, vitamin-K antagonist by 
43.8% and new oral anticoagulation drugs 4.1% were preferred.

In general, bleeding complications developed in 8 (11.7%) pa-
tients. Major bleeding occurred in three patients (4.4%) and was 
successfully treated using supportive therapy without invasive or 
surgical intervention, whereas minor bleeding occurred in the 
rest. In patients with major bleeding, hemoglobin levels decreased 
by more than 2 g/dl. Before treatment initiation in patients with 
bleeding, the hemogram revealed thrombocytopenia (platelet 
counts <150,000/mm3) by 25%. In total, 6% of all patients had 
thrombocytopenia. Major bleeding presented as rectus muscle 
hematoma (n=1), bleeding from the central vein region (n=1), and 
subcutaneous hematoma in the abdominal region (n=1). All three 
patients recovered completely. No intracranial bleeding was ob-
served in any patient who were received thrombolytic treatment.

The laboratory values of patients revealed no relationship between 
the hemogram parameters, C-reactive protein, albumin, gamma-
glutamyl transferase, liver function test, kidney function tests, and 
sPESI or mortality.

In our study, the mean hospitalization duration was 10.6 (1–68) 
days. The in-hospital mortality rate was 30.9% (21 patients). In 
addition, the mortality rate was higher among females. Overall, 
29.4% of patients required resuscitation, while 33.8% required 
mechanical ventilation. Positive inotropic agents were used in 
41.2% of patients. The causes of death were secondary to PTE in 
85.7% patients, respiratory failure (e.g., central causes or multior-
gan failure) in 9.6%, and sepsis in 4.7%. No mortality related to 
thrombolytic treatment or its complications was observed.

The independent risk factors of mortality were examined by logistic 
regression analysis, and the only factor that affected mortality was 
determined as a change in consciousness. This change of con-
sciousness must be a newly developing condition in the patient’s 
clinic. In patients who underwent a change in consciousness, the 
risk of mortality was 5.3 times higher than that in patients who did 
not undergo this change. No independent risk factor was observed 
among all other variables that were checked (Table 3).

DISCUSSION

This study revealed that in geriatric patients, thrombolytic treatment 
for PTE had more advantages than disadvantages. Additionally, in 
terms of complication management, an important finding was that 
mortality was significantly associated with a change in consciousness.

PTE treatment in the geriatric population is complicated and re-
quires following up because of comorbidities and the side effects 
of treatment in this population. Especially in patients at a high risk 
of thromboembolism, clinicians hesitate using treatment owing to 
the risk of complication development, although the thrombolytic 
indication is well defined (7).

With the help of diagnostic methods that were developed in recent 
years, the diagnosis rates of PTE have increased. In addition, guide-
lines clearly define in detail the treatment of PTE. Despite this, treat-
ing a patient with PTE who is hemodynamically unstable at emer-
gency or inpatient department is a difficult situation for physicians. 
The mortality rate in high-risk patients is 65% (8). As these patients 
are usually lost within the first few hours, it is necessary to urgently 
diagnose and treat them, making it is a necessity to make the cor-
rect decision fast. Therefore, recent guidelines have emphasized the 
necessity of forming a pulmonary embolism response team (5).

Table 3. Results of logistic regression analysis for mortality

 Univariate  Multivariate

 OR (95% CI) p OR (95% CI) p

Change of consciousness 5.318 (1.753–16.134) 0.003 5.09 (1.32–19.631) 0.018

Sex 0.667 (0.206–2.162) 0.499 0.819 (0.187–3.58) 0.791

Age 0.987 (0.929–1.048) 0.661 0.964 (0.887–1.047) 0.382

Chest pain 0.619 (0.211–1.812) 0.382 0.452 (0.095–2.16) 0.320

Syncope 0.991 (0.344–2.859) 0.987 0.669 (0.161–2.782) 0.580

Troponin levels 0.421 (0.144–1.224) 0.112 0.246 (0.057–1.068) 0.061

Deep vein thrombosis 0.775 (0.252–2.382) 0.656 1.65 (0.335–8.134) 0.538

OR: Odds ratio; CI: Confidence interval
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According to the literature, the global prevalence of PTE is 39–
115 in 100,000 persons. Among these patients, those at a high 
risk account for 5% (2). A study has revealed that the incidence 
of pulmonary embolism increases with age (9). In the elderly age 
group, Kniffin et al. (10) found that the annual incidence rate of 
PTE per 1000 people aged 65–69 years was 1.3 and that this 
rate increased steadily to 2.8 for patients aged 85–89 years. In 
our study, high-risk PTE was prevalent among 2.6% patients with 
10 years of pulmonary embolism.

Similar to the data published in the literature, the proportion of 
female patients was higher in our study, and the mean age of 
female patients was higher than that of male patients (11). Like-
wise, the mortality rate was also higher in women.

Classification of temporary and permanent risk factors for VTE is 
important for assessing the risk of recurrence, determining treat-
ment duration, and making a decision for prescribing long-term 
anticoagulation. Major trauma, surgery, lower-extremity fractures, 
orthopedic surgery, spinal cord injuries, and cancer are highly pro-
voking factors for VTE. Similarly, infection, chronic diseases, and 
the presence of a central venous catheter are common triggers for 
VTE (5). In our study, the most frequently observed risk factor was 
immobilization. These patients were immobilized usually owing to 
neurological damage such as Alzheimer’s and previous cerebrovas-
cular events. Considering the recent increase in the geriatric pa-
tient population along with increased lifespan and as most of these 
patients are immobile owing to additional diseases, new arrange-
ments are required for the prophylaxis of embolism, prevention of 
delays in diagnosis, and treatment management.

In acute PTE, the clinical symptoms and findings are not specific. 
As a result, PTE may be confused with the clinical scenario of, es-
pecially, comorbid cardiopulmonary diseases in geriatric patients. 
In most patients, symptoms at admission include complaints such 
as chest pain, tachycardia, dyspnea, and acute DVT findings. In 
addition, misses in diagnosis may occur owing to the decreased 
ability of geriatric patients to express their symptoms due to 
reduced cognitive functions or the assumption that these com-
plaints are a consequence of aging. Studies on pulmonary em-
bolism in geriatric patients have supported this issue (12). In our 
patient group, the most frequently observed symptom was dysp-
nea, followed by a change in consciousness and syncope. A study 
that compared geriatric patients and young patients who were 
diagnosed with PTE found significantly higher rates of change in 
consciousness in the elderly, with the rates of syncope being 12% 
and change in consciousness being 15% in geriatric patients (13). 
In our study, the rate of syncope was 38.2%, suggesting a greater 
prevalence of syncope in the clinical presentation of elderly pa-
tients than in young patients. Additionally, our study revealed that 
in geriatric patients who received thrombolytic treatment, change 
in consciousness was an independent risk factor affecting mor-
tality. No statistically significant association was found between 
syncope and mortality. Likewise, in another study, although the 
rate of syncope was high in medium- and high-risk pulmonary 
embolism cases, there was no relationship with mortality, as ob-
served in our study (14).

In severe PTE, clogging of more than 30%–50% of the pulmonary 
vascular bed by thrombus leads to an increase in pressure in the 

pulmonary artery. Right ventricular failure in connection to this 
is the most significant cause of early mortality. In our patients, 
thrombus was observed in the main pulmonary artery of 90.6% 
patients. In addition, ECHO revealed dilatation in the right-side 
structures of 76.5% patients, but these were not independent risk 
factors for mortality.

In thrombolytic treatment, the most significant problem is the risk 
of bleeding. In geriatric patients, comorbidities and multidrug usage 
further increase the risk of bleeding. This situation prevents clini-
cians from employing thrombolytic treatment. A study investigated 
the safety and effectiveness of thrombolysis in high-risk geriatric 
patients with comorbidities and found lower in-hospital mortality 
rates. The same study recommended a good assessment to be 
made in terms of major bleeding (6). In this case, administering 
half the dose of rtPA was found to be safer (15). The ESC guide-
lines recommend using half the dose of thrombolytic agents only 
for patients experiencing an arrest state due to PTE. Nevertheless, 
it also appears to be a good option in geriatric patients who have 
multiple comorbidities and a high risk of bleeding.

Stein et al. (16) examined 2,237,600 patients with pulmonary 
embolism during 1998–2008 and observed intracranial bleeding 
in 0.9% of patients who received thrombolytic treatment. In their 
study, the risk of bleeding was higher in patients aged >65 years 
and in those with renal failure. In our study, no complication of 
intracranial bleeding was observed.

For patients who cannot receive thrombolytic treatment or do not 
respond to thrombolytic treatment due to the high risk of bleeding, 
at experienced centers, pulmonary embolectomy with interven-
tional catheterization or surgical methods is recommended. How-
ever, these techniques can be performed at a limited number of 
centers.

Our study assessed the rates of complications of thrombolytic treat-
ment including major (4.4%) and minor bleeding (7.3%). No pa-
tients in this study died due to the use of thrombolytic treatment.

Limitations of the presented study are its retrospective origin and 
the fact that no comparison was made with high-risk PTE patients 
who were not administered thrombolytics.

CONCLUSION

Geriatric patients constitute a specialized patient group, and a 
separate diagnosis-treatment algorithm unique to these patients 
in terms of PTE needs to be established. Owing to their comor-
bidities with similar clinical pictures, the diagnosis of embolism 
may be missed, or unnecessary imaging may be performed. The 
development of clinical probability scores specific to these pa-
tients will reduce the unnecessary use of imaging methods. While 
developing a treatment plan, it is crucial to assess comorbid dis-
eases, renal functions, and bleeding risk and make a good clinical 
observation.

Notably, in patients diagnosed with high-risk embolism, throm-
bolytic treatment may be used following a careful clinical assess-
ment, which may allow patients to benefit more from this treat-
ment. However, this rationale needs to be supported using findings 
from prospective studies with large case series.
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