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Following on from recent studies which suggest in
patients over 50 years of age an age-dependent D-dimer
cut off of ‘age multiplied by 10’, in conjunction with a
non-high clinical probability, can be used to safely
exclude pulmonary embolism (PE),1-3 we read with inter-
est the application of the same age-dependent D-dimer
cut off to the exclusion of deep vein thrombosis (DVT) by
Douma et al.4 Their retrospective analysis of a number of
different patient cohorts found incorporation of this high-
er D-dimer cut off was associated with only a minimal
increase in diagnostic failure rate compared to the con-
ventional cut off of 500 μg/L (0.8% vs. 0.7%), a finding
replicated in the recent data of Schouten et al.5

We analyzed our data covering 6,599 consecutive
patient episodes (individual patients may have had more
than one attendance) in the out-patient DVT clinic (i.e.
patients with a suspected lower limb proximal DVT not
requiring hospital admission) from 2007 to 2011 to eval-
uate what proportion of patient management would
have differed had an age-dependent D-dimer cut off been
used and what the diagnostic failure rate would have
been. In this cohort, 826 (12.5%) had DVT proven on a
proximal compression ultrasound. As shown in Figure 1,
our diagnostic algorithm for the investigation of suspect-
ed lower limb proximal DVT includes two points at
which the D-dimer (STA-Liatest) may be measured. 
Point 1: patients with an ‘unlikely’ clinical probability

score (Wells score ≤1);6

Point 2: patients with a ‘likely’ clinical probability score
(Wells score ≥2)6 and a negative first lower limb proximal
compression ultrasound. 
Patients who have already received low molecular

weight heparin are ineligible for D-dimer testing. 
Using an age-dependent D-dimer cut off at Point 1, 89

additional patients (1.3% of total patient cohort) would
have been discharged without radiological investigation,
2 of whom did have DVT demonstrated on proximal
compression ultrasound giving a diagnostic failure rate of
0.03% (for total patient cohort). Using the same age-
dependent D-dimer cut off at Point 2, 342 patients would
not have undergone a second proximal compression
ultrasound (5.2% of total patient cohort), one of whom
had DVT demonstrated on the second scan giving a diag-
nostic failure rate of 0.015% (for total patient cohort).
Therefore, if an age-dependent D-dimer cut off had been
implemented in our cohort it would have resulted in 431
fewer scans being performed at the expense of failing to
diagnose 3 DVTs in 6,599 patients, increasing the diag-
nostic failure rate by 0.045%, a rate similar to that
observed by Douma et al.4 Sixty-five percent of the scans
‘avoided’ using an age-dependent cut off would have
involved patients over 70 years of age. This both corre-
lates with the findings of Douma et al.4 and reflects the
observation that the D-dimer increases in a continuum
with age,7 supporting the use of a coefficient to correct
for age rather than a fixed higher cut off.8

Although compression ultrasound is a non-invasive
test with few complications for the patient, it requires
hospital attendance, is only available in normal working
hours, and incurs a cost of £60 per procedure (UK
National Health Service reference cost). This retrospec-
tive analysis of our data suggests an age-dependent D-
dimer cut off could be safely implemented, which would
have meant an additional 1.5% of patients would not
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Figure 1. Diagnostic algorithm for the investigation of
suspected lower limb proximal DVT.



need any diagnostic imaging, and an additional 5.2%
would not need to return to hospital for a repeat com-
pression ultrasound. This is of particular relevance with
very elderly patients for whom hospital visits present a
number of logistical problems. 
As with all studies evaluating an age-dependent D-

dimer cut off in the diagnosis of venous thromboem-
bolism, the major limitation of our data is the retrospec-
tive nature of the analysis; prospective validation of the
age-dependent cut off is needed before it can be confi-
dently implemented into clinical practice. Nevertheless,
our data suggest an age-dependent D-dimer cut off could
be safely used to decide whether to scan patients (in con-
junction with clinical probability scores) and is associated
with a very low diagnostic failure rate (<0.05%).

Angela D. Hamblin, Karen Cairns, and David M. Keeling
1Oxford Haemophilia & Thrombosis Centre, Churchill Hospital,
Oxford OX3 7LJ, UK
Correspondence: David Keeling, Oxford Haemophilia 
& Thrombosis Centre, Churchill Hospital, Oxford OX3 7LJ, UK.
Phone: international +44 1865 225318; Fax: international 
+44 1865 225608; E-mail: david.keeling@ndm.ox.ac.uk
Key words: deep vein thrombosis, pulmonary embolism, 
D-dimer, age.
Citation: Hamblin AD, Cairns K, and Keeling DM. The use of
age-dependent D-dimer cut-off values to exclude deep vein throm-
bosis. Reply to “Using an age-dependent D-dimer cut-off value
increases the number of older patients in whom deep vein thrombo-
sis can be safely excluded”. Haematologica 2012;97(10):1507-
1513. Haematologica 2012;97(11):e43-44. 
doi:10.3324/haematol.2012.072231
The information provided by the authors about contributions from
persons listed as authors and in acknowledgments is available with

the full text of this paper at www.haematologica.org.
Financial and other disclosures provided by the authors using the
ICMJE (www.icmje.org) Uniform Format for Disclosure of
Competing Interests are also available at www.haematologica.org.

References

1. Douma RA, Le Gal G, Sohne M, Righini M, Kamphuisen PW, Perrier
A, et al. Potential of an age adjusted D-dimer cut-off value to
improve the exclusion of pulmonary embolism in older patients: a
retrospective analysis of three large cohorts. BMJ 2010;340:c1475.

2. Van Es J, Mos I, Douma R, Erkens P, Durian M, Nizet T, et al. The
combination of four different clinical decision rules and an age-
adjusted D-dimer cut-off increases the number of patients in whom
acute pulmonary embolism can safely be excluded. Thromb
Haemost 2012;107(1):167-71. 

3. Jaffrelot M, Le Ven F, Le Roux PY, Tissot V, Rame E, Salaun PY, Le
Gal G. External validation of a D-dimer age-adjusted cut-off for the
exclusion of pulmonary embolism. Thromb Haemost 2012;107
(5):1005-7. 

4. Douma RA, Tan M, Schutgens R, Bates SM, Perrier A, Legnani C, et
al. Using an age-dependent D-dimer cut-off value increases the
number of older patients in whom deep vein thrombosis can be
safely excluded. Haematologica 2012;97(10):1507-13.

5. Schouten HJ, Koek HL, Oudega R, Geersing GJ, Janssen KJ, van
Delden JJ, Moons KG. Validation of two age-dependent D-dimer
cut-off values for exclusion of deep vein thrombosis in suspected
elderly patients in primary care: retrospective, cross sectional diag-
nostic analysis. BMJ 2012;344:e2985.

6. Wells PS, Anderson DR, Bormanis J, Guy F, Mitchell M, Gray L, et
al. Value of assessment of pretest probability of deep-vein thrombo-
sis in clinical management. Lancet 1997;350(9094):1795-8.

7. Harper PL, Theakston E, Ahmed J, Ockelford P. D-dimer concentra-
tion increases with age reducing the clinical value of the D-dimer
assay in the elderly. Intern Med J 2007;37(9):607-13.

8. Haas FJ, Schutgens RE, Biesma DH. An age-adapted approach for
the use of D-dimers in the exclusion of deep venous thrombosis.
Am J Hematol 2009;84(8):488-91.

haematologica 2012; 97:e44

LETTERS TO THE EDITOR


