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How can we improve the diagnosis of deep
vein thrombosis and pulmonary embolism
at the primary level?
“

...the use of validated clinical diagnostic rules in combination with point-ofcare d‑dimer tests allows the diagnostic scores to be completed entirely in the
primary care setting and safely rules out deep vein thrombosis in approximately
50% of patients.

”
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Venous thromboembolism (VTE), including deep vein thrombosis (DVT) and pulmonary embolism (PE), is not uncommon
in primary care, with a reported incidence
of almost one case per 1000 person-years
[1] . VTE is highly feared for its associated
mortality, since the risk of PE-related early
mortality may be higher than 15%, as well
as its associated morbidity, since patients
with VTE may also develop long-term
complications such as chronic thromboembolic pulmonary hypertension or postphlebitic syndrome [2] . On the other hand,
anticoagulation is an effective treatment
for VTE, but carries a non-negligible rate
of major bleeding events, ranging from
2% in clinical trials to 7.4% in population
cohort studies [3] .
When VTE is suspected, it is therefore
mandatory to quickly achieve the correct diagnosis. Nonetheless, this process
is particularly difficult in primary care,
because of the limited number of available
diagnostic tools and the nonspecific clinical presentations of DVT and PE. Therefore, the ultimate aim is to determine in
which patients DVT or PE can be safely
ruled out and which patients should be
referred for additional diagnostic workup
in secondary care.
The current diagnostic approach
to VTE is based on the combination
of three tools: diagnostic clinical prediction rules (CPRs) for assessing the
pretest probability; d‑dimer measurement; and imaging tests (i.e., venous
ultrasonography for DVT and computed
tomo
graphy pulmonary angiography
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[CTPA] or ventilation-perfusion lung
scan for PE).
In patients who present with suspected
DVT, the CPR developed by Wells and
colleagues is currently the most used
worldwide [4] . The Wells CPR includes
information from patients’ medical history (active cancer, recent immobilization
of the lower extremities, recent bedridden
or major surgery), physical examination
(tenderness along the deep venous system,
entire leg swollen or calf difference greater
than 3 cm, pitting edema and collateral
superficial veins) and a subjective variable
(i.e., an alternative diagnosis for patients’
symptoms) [4] .
As the Wells CPR has been developed
for secondary care outpatients, its applicability to primary care is still uncertain.
A prospective validation study showed
that the Wells CPR, in combination with
a negative quantitative d‑dimer test, did
not adequately rule out DVT in the primary care setting [5] . This result could be
partly due to different population characteristics, since secondary care patients
are often selected by primary care physicians, and partly to the subjectively
estimated probability of an alternative
diagnosis, which might be assessed differently by general practitioners and by
specialists.
Oudega and colleagues have developed
a specific primary care CPR for suspected
DVT that included eight simple diagnostic indicators (male gender, oral contraceptive use, presence of malignancy,
recent surgery, absence of leg trauma, vein
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distension, calf difference greater than 3 cm, abnormal
quantitative d‑dimer test) [6,7] . A direct comparison
between the Oudega CPR and the Wells CPR showed
that suspected DVT can be safely ruled out using
either of the two diagnostic CPRs in combination with
a point-of-care (POC) qualitative d‑dimer assay [8] .
Almost 50% of patients had a low clinical probability and a negative d‑dimer test, and they could avoid
referral for further testing with a very low percentage
of missed DVT (1.6% for the Wells CPR and 1.4% for
the Oudega CPR) [8] .
In patients who present with suspected PE, two clinical diagnostic CPRs are currently available: the Wells
CPR and the revised Geneva CPR. Similarly to DVT,
the Wells PE CPR includes variables from patients’
medical history (previous VTE, active cancer, recent
immobilization or surgery) and physical examination
(tachycardia, hemoptysis, and signs or symptoms of
DVT), together with the possibility of an alternative
diagnosis [9] . On the other hand, the revised Geneva
CPR comprises only eight objective clinical variables
(previous VTE, recent surgery or fracture, active cancer, age, heart rate, hemoptysis, unilateral lower-limb
pain and unilateral leg edema) [10] . Each of these two
CPRs also exist in a simplified version, easier to remember, according to the points assigned to the variables
and the cut-offs used for risk categorization.
The Prometheus study, a prospective validation
study conducted on patients referred to seven Dutch
hospitals for suspected acute PE, provided a direct
comparison of these CPRs using a computerized scoring system [11] . The Wells CPR and the simplified Wells
CPR showed similar performance compared with the
revised Geneva CPR. All four CPRs excluded PE in
approximately 20% of patients who had a low clinical
probability and a normal high-sensitivity quantitative
d‑dimer assay, with a failure rate of only 0.5–0.6% [11] .

“

...high-sensitivity d ‑dimers pay the
expense of only moderate specificity
(~50%), with false positives resulting
from inflammatory or infectious
diseases, malignancy, trauma or
surgery, pregnancy, advanced age
and so on.

”

d‑dimers are degradation products of crosslinked
fibrin, generated during fibrinolysis, and their circulating
levels are typically raised in patients with VTE. Among
the numerous laboratory d‑dimer assays, ELISA, microplate ELISA and latex quantitative assay have the highest
sensitivity (93–97%) [12] . Moreover, various POC tests,
which could be performed in the general practitioner’s
office or at the patient’s house, have been recently introduced. The quantitative POC d‑dimer tests have a very
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high sensitivity, similar to the laboratory-based ELISA,
which is currently advocated as the best assay for excluding VTE in suspected patients [13] . Nonetheless, highsensitivity d‑dimers pay the expense of only moderate
specificity (∼50% [12,13]), with false positives resulting
from inflammatory or infectious diseases, malignancy,
trauma or surgery, pregnancy, advanced age and so on.
The conventional cut-off for d‑dimer (500 µg/l)
has been compared with age-adjusted cut-off values
(age × 10 µg/l for patients aged above 50 years) in a
recently published meta-analysis [14] . In patients with
suspected VTE and nonhigh clinical probability, the
application of age-adjusted cut-off values substantially
increased specificity, while sensitivity remained above
97% across all age categories [14] .
Selective d‑dimer cut-off values, according to the
clinical pretest probability (C-PTP) of the Wells CPR,
have been evaluated in a randomized controlled trial
conducted in five Canadian tertiary care centers [15] .
In patients with suspected DVT, a selective testing
strategy has been proposed, which consisted in using
d‑dimer cut-off 1000 µg/l for outpatients with low
C-PTP and 500 µg/l for outpatients with moderate
C-PTP, and in omitting d‑dimer test and straight performing venous ultrasonography for outpatients with
high C-PTP or inpatients. The selective strategy was
as safe as the uniform testing strategy (testing d‑dimer
in all patients using a single cut-off 500 µg/l), since the
incidence of symptomatic VTE during the 3-month
follow-up was 0.5% in both study groups. Moreover,
the selective strategy was more efficient, reducing the
number of required ultrasonography by 7.6% and the
number of required d‑dimer tests by 21.8% [15] .
A similar strategy has been assessed in a post-hoc
analysis of two cohort studies on patients with suspected PE [16] . d‑dimer threshold has been evaluated
at 1000 µg/l for patients at low risk and 500 µg/l for
patients at moderate risk, according to the Wells PE
CPR. Although this finding needs to be confirmed in
a prospective management study, applying a selective
d‑dimer cut-off excluded PE in 36% of patients, reducing the need for CTPA by 11% compared with standard management, but increasing the failure rate (the
3-month incidence of VTE was 2.1%) [16] .
Specific imaging techniques are required to confirm the diagnosis of VTE. Obviously, patients
need to be referred to hospital for CPTA or ventilation-perfusion lung scan; nonetheless, in patients
with suspected DVT, compression ultrasonography
(CUS) might be easily performed at the general
practitioner’s office. The Erasmus study showed that
two-point CUS, which examines only proximal veins
(the common femoral vein at the groin and the popliteal vein at the popliteal fossa), was as accurate as the
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whole-leg color Doppler ultrasonography [17] . Proximal CUS can be learned in few hours, is reproducible
and is widely available; however, in patients with normal imaging and abnormal d‑dimer levels, the CUS
should be repeated within 1 week, in order to detect
calf DVTs that extend to the proximal veins [17] .
The guidelines of the American Academy of Family Physicians support the use of validated clinical
diagnostic rules for establishing the pretest probability of VTE, especially the Wells CPRs for DVT and
PE [18] . In selected patients with low pretest probability, a negative high-sensitivity d‑dimer assay has
a very high negative predictive value to reduce the
need for further diagnostic investigations. Vice versa,
in patients with intermediate or high pretest probability, d‑dimer testing is not required, whereas imaging
testing is warranted to confirm or reject the diagnosis [18] . While awaiting the results of imaging tests,
the American College of Chest Physicians Guidelines suggest treatment with parenteral anticoagulant
drugs for all patients with high clinical suspicion of
acute VTE [19] .
In conclusion, the use of validated clinical diagnostic rules in combination with POC d‑dimer
tests allows the diagnostic scores to be completed
entirely in the primary care setting and safely rules

out DVT in approximately 50% of patients. Moreover, providing adequate training, general practitioners might also perform two-point CUS in their
offices, without the need for additional imaging in
secondary care.
On the other hand, the exclusion of PE with the use
of clinical rules and d‑dimer is particularly appealing, since CTPA could be associated with long-term
radiation complications, contrast-induced nephropathy, allergic reactions and high healthcare costs.
However, these patients might still need referral to
hospital for additional diagnostic workup for alternative diagnosis. Special situations, such as recurrent
VTE or pregnancy, still require to be managed by
thrombosis specialists in a secondary or tertiary care
setting.
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