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Summary y 

Background:Background: D-dimer assays have a potential to rule out pulmonary embolism in 

casee of a normal test result. We studied the clinical utility of incorporating the 

SimpliREDD D-dimer test result and clinical probability in the routine diagnostic work-up 

off patients with suspected acute pulmonary embolism. 

Methods:Methods: In a prospective management study 245 consecutive patients, 

hospitalisedd as well as outpatients, were included. A SimpliRED D-dimer test and 

perfusion/(ventilation)) scintigraphy were obtained in all patients, whereas clinical 

probabilityy was determined in the subgroup of patients with a non-diagnostic scan and 

normall D-dimer result A diagnostic algorithm determined the necessity for further 

testingg and decisions about treatment. All patients were followed up for 3 months. 

Results:Results: In 54 patients (22%) with a normal lung scan and 50 patients (21%) with a 

highh probability lung scan, antithrombotic therapy was withheld or started respectively, 

irrespectivee of the D-dimer result. A non-diagnostic lung scan was found in 137 (56%) 

patients,, of whom 70 patients had an abnormal D-dimer test, in whom further testing 

wass ordered. Of the remaining 67 patients with a non-diagnostic lung scan and normal 

D-dimerr test 8 patients had a high clinical probability, and the subsequent 

ultrasonographyy and pulmonary angiography yielded pulmonary emboli in 1 patient. In 

thee remaining 66 patients, pulmonary embolism was considered to be absent and 

antithromboticc treatment was stopped/withheld. During follow-up of these patients only 

onee patient experienced a possible venous thromboembolic event (failure rate 1,5 % ; 

95%% CI 0-8%). The SimpliRED D-dimer was normal in 6 of 61 patients with proven 

pulmonaryy embolism (sensitivity 90% ; 95% CI 80-96%). 

Conclusion:Conclusion: Our findings suggest that it is safe to withhold anticoagulant therapy in 

thosee patients with a non-diagnostic lung scan, a normal SimpliRED D-dimer test 

result,, and without a high clinical probability. This results in a substantial decreased 

needd for ultrasonography and pulmonary angiography. The SimpliRED should not be 

usedd in isolation to exclude pulmonary embolism. 
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Introduction n 

Patientss presenting with clinically suspected acute pulmonary embolism remain a 

diagnosticc challenge. The annual incidence of suspected pulmonary embolism has 

beenn estimated to be approximately 2-3 per 1000 inhabitants (1,2). Currently accepted 

diagnosticc strategies, which include a combination of ventilation-perfusion scintigraphy 

andd pulmonary angiography, have as their major drawback the non-daily availability of 

thesee techniques in many hospitals and the observed reluctance among clinicians to 

performm invasive tests (3). 

Thee introduction of D-dimer assays, which measure a degradation product of 

cross-linkedd fibrin, has broadened our diagnostic armentarium with a useful non-

invasivee test (4-9). Especially the SimpliRED D-dimer method is attractive since it can 

bee performed bedside on whole blood and the result is available within 5 minutes (5,8-

10).. The primary role of plasma D-dimer measurement lies in its capacity to rule out 

pulmonaryy embolism when a normal D-dimer test result is obtained. Although the 

sensitivityy of these tests, both SimpliRED and other rapid ELISA's are high, it has been 

calculatedd that for each decrease in sensitivity with 2% , the likelihood of encountering 

fatall pulmonary embolism, due to untreated pulmonary embolism, is 1 per 1000 

patientss evaluated (7). Thus, given the observed range in sensitivity (85-100%) of 

SimpliREDD D-dimer testing in patients with suspected pulmonary embolism in previous 

studiess (5,8,9) it is unlikely that this test can be used in isolation. It appears more 

appropriatee to use it complementary to currently used diagnostic tests including lung 

scintigraphyy and the assessment of clinical probability. 

Inn the present study we evaluated the safety and efficacy of incorporating the 

SimpliREDD D-dimer test result in the routine diagnostic work-up of consecutive patients 

withh suspected acute pulmonary embolism in a large teaching hospital. In this 

prospectivee study, we included hospitalised as well as outpatients, using the 

SimpliREDD D-dimer in conjunction with lung scintigraphy and clinical probability. 

Clinicall outcome was evaluated in terms of morbidity and mortality as a direct 

consequencee of the treatment decisions based on the results of the diagnostic 

algorithm. . 
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Patientss and Methods 

Patients Patients 

Betweenn August 1996 and March 1998, consecutive patients with clinically 

suspectedd pulmonary embolism seen at the Sophia Hospital Zwolle, The Netherlands, 

weree eligible for the study. Patients were either outpatients referred to the departments 

off internal medicine, pulmonology, cardiology or emergency or they were already 

hospitalisedd for another disease. Patients were not eligible if they were younger then 

188 years of age, used therapeutic dosages of anticoagulants for more than 24 hours 

priorr to inclusion, refused informed consent or when they were unable to undergo 

pulmonaryy angiography (i.e. pregnancy, serum creatinine > 200 umol/L, pre-existing 

cardiacc arrhythmia's or a too poor clinical condition as judged by the attending 

physician).. Information on the demographic characteristics and the findings of the lung 

scanss in the excluded patients were collected. The study protocol was approved by the 

Institutionall Review Board. 

StudyStudy Design 

Thee study was designed as a prospective management study with a 3-month 

follow-upp of all included patients. Patients presenting with clinically suspected acute 

pulmonaryy embolism were reported to the study co-ordinator. Directly after inclusion 

thee SimpliRED D-dimer test was performed and perfusion scintigraphy was obtained 

withinn 24 hours. Ventilation scintigraphy was added in case the observed perfusion 

defectss could result in a high-probability ventilation/perfusion scan. Anticoagulant 

treatmentt was initiated during the diagnostic process when felt indicated by the treating 

physician.. In patients with a normal lung scan result anticoagulant treatment was 

stoppedd or withheld while in patients with a high-probability scan result anticoagulant 

therapyy was continued or started. In both these patient groups the D-dimer test result 

didd not influence the treatment decision. The further diagnostic and therapeutic 

managementt was determined by the D-dimer result and clinical probability in those 

patientss with a non-diagnostic scan. In patients with a non-diagnostic scan result and 

ann abnormal D-dimer test result, ultrasonography of the lower extremities and, if 

normal,, pulmonary angiography was performed. Patients with a normal D-dimer and a 

non-diagnosticc scan were considered not to have pulmonary embolism and 

anticoagulantt treatment was withheld. However, further work-up was performed 

32 2 



D-dimerD-dimer in Patients with Suspected Pulmonary Embolism 

(ultrasonographyy of the lower extremities and pulmonary angiography) in these 

patientss if the attending physician classified the patient as having a high clinical 

probabilityy for pulmonary embolism. This assessment was scored after the V/Q scan, 

basedd on information from the history, physical examination and the absence of an 

alternativee diagnosis explaining the patients condition. Thus the clinical observation 

periodd during the diagnostic procedures for both pulmonary embolism and other 

diagnosticc tests performed to tackle the differential diagnosis and all the available test 

resultss were included in the physicians judgement about the clinical probability. Clinical 

probabilityy was only scored in the patient group with a non-diagnostic scan and normal 

SimpliREDD test result, without the use of a standardised diagnostic algorithm. It was 

classifiedd as high if the attending physician was concerned that despite the available 

informationn the presence of pulmonary embolism was very likely and necessitated 

furtherr diagnostic investigation. 

Alll patients were instructed to contact the study centre when signs or symptoms of 

venouss thromboembolism occurred and all were contacted at the end of the 3 month 

follow-upp period. If a patient was readmitted to a hospital for any cause, their charts 

weree reviewed. The events recorded during the 3-month follow-up were (suspected) 

venouss thromboembolic events (deep vein thrombosis or pulmonary embolism), death, 

andd major bleeding. Recurrence of venous thromboembolism was assessed by lung 

scintigraphy,, and if non-diagnostic, ultrasonography and pulmonary angiography. All 

casess were reviewed independently. Causes of death were documented by autopsy if 

availablee or by an independent physicians account. Major bleeding was considered to 

bee present if clinically overt and associated with a decrease in haemoglobin level of at 

leastt 1.3 mmol/L or accompanied by transfusion of packed cells or by the need of 

permanentt cessation of anticoagulant treatment. 

DiagnosticDiagnostic tests 

D-dimerr levels were determined using a whole blood assay (SimpliRED D-dimer, 

Agenn Biomedical Ltd Brisbane, Australia) with blood obtained from a venepuncture, as 

describedd previously (10). Briefly, the test uses a conjugate of monoclonal antibodies 

DD-3B6/222 (raised against human D-dimer) and RAT-1C3/86 (raised against red blood 

cells).. If agglutination of the red blood cells is visible within 2 minutes, the test is scored 
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ass abnormal (positive). The test was always performed prior to the lung scan. The test 

wass performed around the clock by a pool of 30 members of the routine laboratory. 

Thee test plate was assessed by the laboratory technician who performed the test and 

noo assessment by a second reader took place. 

Perfusionn scans were obtained with """Technetium macroaggregated albumin. 

Ventilationn scans were performed using 81mKrypton gas. After obtaining images in six 

directionss the ventilation-perfusion scan was classified according to the revised 

PIOPEDD criteria (11) as normal (no perfusion defects and perfusion outlines the shape 

off the lung seen on chest X-ray), high probability (32 large (>75% of a segment) 

segmentall perfusion defects or 1 large segmental perfusion defect and 32 moderate 

(25-75%% of a segment) segmental perfusion defects or 34 moderate segmental 

perfusionn defects, in all cases without corresponding ventilation abnormalities. The 

lungg scan was defined non-diagnostic in all scans other than norma! or high-probability. 

Thee lung scan interpreter was not aware of the D-dimer test result. 

Thee angiogram was classified according to standard definitions as normal, 

indicativee for pulmonary embolism, or inadequate for interpretation (12). Compression 

ultrasonographyy was performed in both legs as described previously (13). 

Ultrasonographicc results were considered abnormal (that is, consistent with the 

presencee of deep venous thrombosis) if a venous segment could not be completely 

compressedd (14). 

Results s 

Patients Patients 

Diagnosticc work-up for clinically suspected acute pulmonary embolism was 

initiatedd in 400 consecutive patients during the study period. Of these, 155 (39%) 

weree excluded for the following reasons: refusal or inability to obtain informed 

consentt (66 patients), use of therapeutic dosages of anticoagulants for more than 24 

hourss prior to inclusion (40 patients) and contraindications for pulmonary 

angiographyy (18 patients). The remaining 31 patients were not included because the 

patient'ss clinical condition was considered to be too poor, as judged by the attending 

physician,, to warrant potential invasive diagnostic investigation. The mean age of the 

excludedd patients was 57 7 years and 75 (48%) were men. The distribution of lung 

scann categories was: 
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TableTable 1 Clinical characteristics of the 245 patients with suspected acute pulmonary 

embolism m 

Characteristicss No. (%) 

Meann age, year  1 SD 56 8 

Menn 122(50) 

Presentedd as outpatients 192(78) 

Comorbidd conditions 

Recentt surgery * 13(5%) 

Cancerr 34 (14%) 

Chronicc obstructive pulmonary disease 46 (19%) 

Timee elapsed between onset of symptoms and inclusion 

<< 6 hours 34(14%) 

6-244 hours 62 (25%) 

244 hours - 7 days 79 (32%) 

>> 7 days 70 (29%) 

## within 14 days of inclusion 

normall 27 (18%), non-diagnostic 98 (64%), high-probability 27 (18%) while in 3 cases 

noo final classification could be made. 

Hence,, 245 patients entered the study. The clinical characteristics of these 

patientss at baseline are described in Table I. Half of the patients were men. The mean 

agee was 56 years, and three quarter of the patients presented as outpatients. The 

durationn of symptoms before inclusion was less than 24 hours in 39% of the study 

subjects. . 
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DiagnosticDiagnostic Work-up 

Thee results of the diagnostic work-up in the 245 study subjects are detailed in 

figuree 1. In 4 patients with segmental perfusion defects no classification was possible, 

sincee they deceased before a ventilation scan could be obtained. Pulmonary embolism 

wass ruled out in 3 patients by autopsy or definitive proof for an alternative disease. In 

thee remaining patient recurrent pulmonary embolism was the likely cause of death 

despitee adequate anticoagulant therapy. 

Inn the 241 patients who underwent ventilation-perfusion scintigraphy, the result 

wass classified as normal in 54 (22%) patients and high-probability in 50 (20%) patients. 

Thosee with a normal lung scan received no anticoagulant therapy and were followed-

up,, while those with a high-probability lung scan received or continued anticoagulant 

therapy.. The diagnostic work-up of the remaining 137 patients with a non-diagnostic 

lungg scan result was initially determined by the finding of the D-dimer test (Figure 1). 

Thee 67 patients with a normal D-dimer and a non-diagnostic scan were considered not 

too have pulmonary embolism and anticoagulant treatment was withheld. However, in 8 

(12%)) of these patients, the attending physician judged the clinical probability of 

pulmonaryy embolism as high and further testing was performed. All ultrasonographies 

inn these patients were normal, while one of the eight performed pulmonary angiograms 

indicatedd the presence of pulmonary embolism. Except for this patient, all other 66 

patientss did not receive anticoagulant therapy and were followed-up. 

Off the 70 patients with a non-diagnostic lung scan and an abnormal D-dimer 50 

underwentt ultrasonography and, if normal, pulmonary angiography (Figure 1). In six 

patientss ultrasonography revealed lower leg deep vein thrombosis, while 4 had an 

abnormall pulmonary angiogram. Hence, the prevalence of pulmonary embolism in this 

subgroupp of patients with a non-diagnostic ventilation-perfusion scan and abnormal D-

dimerr test result was 20% (95% CI 10-34 %). In the remaining 20 patients further 

diagnosticc work-up for the presence of pulmonary embolism was halted or not 

performedd because of a definitive alternative diagnosis (12 patients, including 

pneumonia,, heart failure and lung cancer), poor general condition (5 patients), other 

indicationn for institution of anticoagulant therapy (2 patients with cardiac valvular 

disease)) and non-availability of angiography facilities (1 patient). 
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(V)/QQ scan 
245 5 

noo classification 
44 (2%) 

normal l 
544 (22%) 

non-diagnostic c 
1377 (56%) 

high-probability y 
500 (20%) 

I I 
SimpliRED D 

normal l 
677 # 

SimpliRED D 
abnormal l 

70 0 

noo ultrasonography 
orr angiography 

20 0 

ultrasonography y 
normal l 

44 4 

ultrasonography y 
abnormal l 

6 6 

pulmonaryy angiography 
normal l 

40 0 

pulmonaryy angiography 
abnormal l 

4 4 

## Because of a high clinical probability in 8 patients ultrasonography (all normal) 
andd pulmonary angiography (1 abnormal) (see text) 

FigureFigure 1 Results of the diagnostic work-up in 245 patients presenting with acute 

pulmonaryy embolism 

Follow-up Follow-up 

Threee month follow-up was completed for all 241 patients who entered the diagnostic 

algorithmm (Table 2). Of the 54 patients with a normal perfusion scan, two patients 

developedd symptomatic venous thromboembolism, both two months after inclusion. 

Onee patient with a known ovarian cancer developed pulmonary embolism, confirmed 

byy a high-probability lung scan, whereas the other patient presented with deep vein 

thrombosiss two days after he received a leg plaster for a lower leg fracture. Two 

otherr patients died in this group, one because of metastasised malignancy. The 
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TableTable 2 Results of 3-month follow-up in the 241 patients who entered the diagnostic 

algorithm m 

Normall High ND1 scan, ND1 scan, Total 

perfusionn probability D-dimer D-dimer 

scann scan normal abnormal 

No.. Of patients 

Suspectedd VTE3 

(non-fatal) ) 

Confirmed d 

Nott confirmed 

Deaths,, causes 

Recurrentt PE2, certain 

Recurrentt PE2, possible 

Other r 

Majorr bleeding 

54 4 

2 2 

0 0 

0 0 

1 1 

1 1 

0 0 

50 0 

0 0 

0 0 

1 1 

1 1 

4 4 

1 1 

67 7 

0 0 

3 3 

0 0 

1 1 

0 0 

0 0 

70 0 

3 3 

3 3 

0 0 

2 2 

8 8 

0 0 

241 1 

5 5 

6 6 

1 1 

5 5 

13 3 

1 1 

11 ND = Non-diagnostic lung scan 

33 VTE = Venous thromboembolism 

22 PE = Pulmonary embolism 

secondd patient died 8 days after inclusion of cardiorespiratory failure, which may have 

beenn related to recurrent pulmonary embolism, since a second perfusion scan, 

performedd one day before he deceased showed multiple subsegmental defects. 

Autopsyy was not performed. Hence, taken conservatively, the subsequent rate of 

venouss thromboembolism following a normal perfusion lung scan in the present series 

wass 6% (3/54 ; 95 % CI 1-15%). 

Follow-upp of the 67 patients with a non-diagnostic scan and normal D-dimer 

revealedd 3 patients who returned with a clinical suspicion of venous thromboembolism 

whichh was subsequently ruled out by objective testing. One patient died in whom a 

contributionn of pulmonary embolism could not be excluded (Table 2). This patient died 
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100 days after inclusion. Recurrent aspiration pneumonia with concomitant brain 

infarctionss was considered the likely cause of death (Failure rate 1 in 67; 1,5% 95% CI 

0-8%). . 

Thee venous thromboembolism rate in patients with a high probability lung scan and 

thosee with a non-diagnostic lung scan combined with abnormal D-dimer test result 

were,, taken conservatively, 4% (2 out of 50 (1 definite and 1 possible)) and 7% (5 out 

off 70 (3 definite and 2 possible)) respectively (Table 2). All these patients received 

therapeuticc anticoagulant therapy. 

AdditionalAdditional Observations 

Sincee SimpliRED D-dimer was obtained in all patients entering the study it was 

possiblee to calculate the failure rate of a normal D-dimer test, when used as the 

primaryy method for exclusion of pulmonary embolism. The D-dimer was normal in 5 of 

500 patients with a high-probability lung scan and in one patient with a non-diagnostic 

scann who had an angiography proven pulmonary embolism. Thus, SimpliRED D-dimer 

wass falsely normal in 10% (6/61 ; 95% CI 4-20%) of patients with documented 

pulmonaryy embolism. The time elapsed between the onset of symptoms and the 

assessmentt of the D-dimer test was more than 7 days in 3 patients and less then 24 

hourss in 2 patients. The distribution of the number of segmental lung scan defects in 

thee 6 patients with a normal D-dimer and documented pulmonary embolism were: one 

patientt with 1 segmental mismatch (angiography positive), one patient with 2 

segmentall mismatches and the remaining four patients had all multiple segmental 

mismatchedd defects. 

Thee distribution of SimpliRED D-dimer results within the various lung scan 

categoriess between patients who presented as already hospitalised or outpatients was 

alsoo analysed. Only 19 % (6/32 ; 95% CI 7-36%) of the inpatients with a non-diagnostic 

scann showed a normal D-dimer test result versus 58% (61/105 ; 95% CI 49-68%) in 

thee outpatient group. Furthermore, we observed a difference, although non-significant, 

betweenn in and outpatients regarding the number of patients with a non-diagnostic 

scann and an abnormal D-dimer who had confirmed venous thromboembolism, 18% 

(8/444 ; 95% 8-33%) for outpatients versus 8% (2/26 ; 95% CI 0-25%) for inpatients. 
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Discussion n 

Itt has been well documented that in patients presenting with clinically suspected 

acutee pulmonary embolism appropriate treatment decisions can be made on the basis 

off a normal or high-probability lung scan finding, whereas in the remaining patients 

withh a non-diagnostic lung scan additional investigations are mandatory. In the present 

study,, 137 of 245 (56%) consecutive patients had a non-diagnostic lung scan result, a 

prevalencee consistent with previous reports (15,16). In 67 of these patients with a 

normall D-dimer test result, 59 patients had a non-high clinical probability in whom 

pulmonaryy embolism was considered to be excluded, while in the remaining 8 patients 

withh a high clinical probability the subsequent ultrasonography and pulmonary 

angiographyy yielded pulmonary emboli in 1 patient. Our approach of combining D-

dimerr testing and clinical probability in patients with a non-diagnostic lung scan 

appearss to be safe, since the 3 month clinical follow-up of all these 67 patients 

revealedd only one patient who died because of recurrent aspiration pneumonia's in 

whomm a contribution of pulmonary embolism could not be excluded (failure rate 1 in 67 

patients;; 1.5% 95% CI 0-8%). This event rate is comparable to that observed for 

patientss with a normal perfusion scan, both in previously published investigations 

(16,17)) and in this study (Table 2). In addition, our approach resulted in the avoidance 

off ultrasonography and pulmonary angiography in 59 patients, corresponding to 43% 

off all patients with non-diagnostic lung scan results. This approach is of significantly 

lesss value in the already hospitalised subgroup since only 19 % (6/32 ; 95% CI 7-36%) 

off the inpatients with a non-diagnostic scan showed a normal D-dimer test result 

versuss 58% (61/105 ; 95% CI 49-68%) in the outpatient group. 

Thee safety of withholding anticoagulant treatment in patients with a combination of 

aa normal SimpliRED D-dimer, a non-diagnostic lung scan and without a persistent high 

clinicall probability is in concordance with results of the recently published study by 

Ginsbergg and collegues (9). A diagnostic strategy in which the SimpliRED D-dimer 

wouldd be the initial test has the potential to further decrease the number of lung scans 

andd pulmonary angiographies. However, application of this approach to our patient 

groupp would have resulted in a falsely normal SimpliRED D-dimer in approximately 

10%% of patients with documented pulmonary embolism. This, in our opinion, indicates 

thatt the SimpliRED D-dimer should not be used in isolation. Whether it is true for other 

D-dimerr methods in the management of pulmonary embolism is at present unknown. 
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Soo far, only one recently published management study, limited to outpatients, using a 

differentt D-dimer showed the safety of withholding anticoagulant treatment in those 

patientss with a normal D-dimer result only (18). Several accuracy studies with 

quantitativee D-dimer assays have reported a higher sensitivity (6,19-21). However, the 

reall challenge for all D-dimer assays is to evaluate their clinical utility, not only 

sensitivity,, but also exclusion efficiency in the real clinical setting. If the sensitivity 

approachess 100 % but the specificity of the test is very low, only a limited number of 

patientss can be spared further diagnostic tests, resulting in a low exclusion efficiency. 

Both,, safety and exclusion efficiency of a chosen diagnostic model should be 

consideredd evaluating any D-dimer test in clinical practice. 

Thee observed sensitivity of the SimpliRED D-dimer test in the present 

managementt study (90%) is situated within the observed range of 85-100% in previous 

accuracyy studies in patients with suspected pulmonary embolism (5,8,9). Several 

factorss could contribute to the observed wide range in sensitivity. These include 

changess in patient characteristics, operator variability (a high number of persons with 

varyingg experience performing the test), assessment of the SimpliRED D-dimer test 

platee by one or more persons, and the use of capillary blood versus citrated blood 

(22,23).. Proper training of personnel performing the test, assessment of the plate by 

twoo readers and the use of capillary blood are likely to improve results. 

Threee potential limitations of our study should be addressed. Although this is one 

off the few management studies performed so far, introducing the D-dimer test in the 

diagnosticc work-up of pulmonary embolism, the sample size was limited. Therefore, the 

safetyy of this approach should be confirmed in other studies, before it can be 

recommendedd for routine practice. Furthermore, the exclusion of 155 of the initial 400 

patientss seen with pulmonary embolism may have introduced a selection bias. This is 

howeverr unlikely, since the patient characteristics (such as age, sex, percentage of 

outpatientss and comorbid conditions) and the ventilation/perfusion scan category 

distributionn were not different from the included group. Third, clinical probability was 

scoredd in the group of patients with a non-diagnostic lung scan and normal SimpliRED 

D-dimerr after the V/Q scan and not at presentation, without the use of a standardised 

diagnosticc algorithm. Three reasons determined the timing for the clinical assessment. 

First,, in clinical practice it is not seldom the case that between the time of presentation 

41 1 



ChapterChapter 3 

andd accrual of all diagnostic tests a different diagnosis emerges or becomes definite. It 

iss then for a clinician often unacceptable to proceed with further testing, irrespective of 

"pre-testt probabilities assessed at presentation". Second, diagnostic tests for other 

diseasess which are part of the differential diagnosis at presentation are often 

performedd parallel to diagnostic procedures for pulmonary embolism. If these parallel 

testss rule out another diagnosis the suspicion for pulmonary embolism may increase. 

Third,, both a non-diagnostic V/Q scan and normal SimpliRED are both associated with 

aa lower risk for the presence of pulmonary embolism. Thus, because this was a 

managementt study we believe it was justified to include all this information in the 

clinicall probability score. Other studies, such as the PIOPED study (16) have also 

shownn that the clinicians assessment of the likelihood of pulmonary embolism can 

effectivelyy be made without the use of a standardized diagnostic algorithm. 

Inn conclusion, our findings suggest that it is safe to withhold anticoagulant therapy 

inn those patients with a non-diagnostic lung scan, a normal SimpliRED D-dimer test 

result,, and without a high clinical probability. This results in a substantial decreased 

needd for ultrasonography and pulmonary angiography. The benefits of this diagnostic 

strategyy are of limited value in already hospitalised patients. The SimpliRED should 

nott be used in isolation to exclude pulmonary embolism. 
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