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D-Dimer Confusion: Not all D-dimers are the Same.

William A. Johnson, RVT, FSVU, Edwin Brockenbrough MD

A “D-dimer” is not one, standardized test. There are at
least 23 products on the market, utilizing several different
processes and/or equipment, that are called “ D-dimer”. They
may vary significantly in sensitivity, specificity, and most
importantly, negative predictive values. One study found
“wide variation in assay performance” and ascribed this to
differences in biochemical and technical characteristics of
the assays, among other reasons.! And, for some D-dimer
teststhere areissuesof subjectiveinterpretation and observer
dependency.2 Negative predictive value cutoffs may vary
depending on the type of equipment used to perform the
assay.> And, there are two different units used to express
guantitative D-dimer results, the actual numbers of D-dimer
moleculesin ng/mL, or thefibrinogen equivalent unit (FEU).
An FEU is approximately egual to 2ng/mL, and this has
created confusion regarding cut-off values reported in the
literature.

Pulmonary embolism (PE) is an all too common cause of
morbidity and mortality. Documenting the presence of
thrombosis could significantly aid theclinician in the proper
management of these patients. The D-dimer assay’s ability
to detect the presence of adegradation product of crosslinked
fibrin is becoming a routine part of the overall assessment
for DVT and PE.

D-dimer levelsabove normal “cut-off” valuesare present in
nearly al patients with recent venous thrombosis, but aso
occur in many other situations, including advancing age,
pregnancy, trauma, the postoperative period, inflammatory
states, and cancer, making a positive result of little use
clinically. A negative D-dimer though, would imply no active
clotting, and thisinformation, if reliable, would significantly
affect treatment decisions, and decrease the need for more
expensive diagnostic procedures.

One of the original usesfor D-dimer involved the diagnosis
of disseminated intravascular coagulation (DIC). The D-
dimer assays for DIC are not necessarily appropriate for
useto rule out PE or DVT, but thisdistinction is not always
obvious. In 2004, the College of American Pathologists
Coagulation Resource Committee found “significant
confusion” among laboratories regarding what units of
measure are used in reporting resultsaswell as*” ...evidence
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that many laboratories are using the wrong cutoff for their
particular assay.”* There are some reports that D-dimer
assay results are related to the amount of clot present, and
it may be much less sensitive to isolated calf vein
thrombosis.®

It isimportant to know which type of assay is being used
because thereis such tremendous variation in available D-
dimer tests. They can be grouped into many different
categories. The “gold standard” for D-dimer assaysisthe
Enzyme-Linked Immunosorbent Assay (ELISA), but it is
cumbersome and various “rapid” ELISAsS have been
developed. The other basic types of assays are plasma
agglutination, whole-blood agglutination, and
immunoturbidimetric methods, and there are multiple
versions of these on the market. New D-dimer tests are
continuing to appear; the FDA approved another asrecently
as February, 2005. The negative predictive valuesvary for
each type of exam, but in general, al the ELISA assays
appear to have morefavorablevalueswith respect to ruling
out PE or DVT. Reports on the sensitivity and specificity
for the presence of thrombosisfor these tests areinfluenced
by the popul ation being studied, and by the threshold (cut
off) used to define anegative test.! The “standard” ELISA
test, haslimited clinical utility sinceit takesabout 8 hoursto
perform and is “laboratory intensive.” The other exams
however, including the“rapid” ELISAS, can be performed
in 2 to 35 minutes.®

A clinical prediction rule (probability assessment) for the
likelihood of venousthrombosisisfreguently recommended
to enhance negative predictive values.” The criteria
proposed by Wells et al® appear to be widely accepted but
there are others. There are many studies supporting the
concept that a low pretest probability and a negative D-
dimer assay canrule out PE and/or DVT, safely eliminating
the need for an imaging study for certain classes of
patients.13567° The advantages to the patient and cost
effectiveness of thisapproach seem obvious. Attimes,itis
difficult to distinguish chronic venousthrombosisfrom acute
by ultrasound or other imaging procedures, and a negative
D-dimer would be very useful in these situations in
eliminating unnecessary treatment or repeated testing.



Performance characteristics change depending on the makeup of
the patient population. The utility of D-dimer testing is seriously
decreased in some subsets of patients; those hospitalized for more
than 3 days, over 60 years of age, or with high levels of C-reactive
protein.’® Higher levels of D-dimer also appear to be related to
smoking, functional impairment, ahistory of stroke, and evenracia
differences with African-Americans having significantly higher
levels than the general population.’* None of these increases in
measured D-dimer level swould lower the negative predictivevalue
of the assays, but they would decrease the usefulness of the test
inthese populations.

The College of American Pathologists Coagulation Resource
Committee sent a survey questioner regarding D-dimer issues.
Of the 2,018 laboratories responding, 1,506 (75 percent) reported
using the D-dimer to exclude venous thromboembolism (VTE).
And among these, 11 different methods were being used. The
majority (96.8 percent) used aquantitative method. Eight different
combinations of type and magnitude of units were reported. All
methods showed variability in the type and magnitude of the units.
But perhaps the most alarming statistic; 39 percent were using a
D-dimer cutoff value above that recommended by the
manufacturer which “...may lead to many patients being
erroneously excluded from VTE"*2 The committee makes some
very specific recommendations to address these problems.

There are excellent D-dimer assays available to assess DVT and
PE, but care must be taken to assure the one selected is suitable
for the patient population, and that thereisno confusion regarding
cut-off levelsor reporting values. 1n short, know what D-dimer is
being used, and that it is appropriate for the patient being tested.
A positive D-dimer result isclinically unhelpful in most cases.
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