D-DIMER 2006-11-24
The Problem:

For many years a test known as “D-dimer” has been used for the assessment of patients with
DIC, and more recently, for the exclusion of the diagnosis of DVT or PE. The units used in
expressing results are usually ng/mL or ug/L, so that a report might look like:

D-dimer = nn ug/L
or D-dimer = nn ng/mL

Occasionally, this expression is modified to read
D-dimer = nn ug/L. DDU, (where the DDU stands for D-dimer units)

With time, new test procedures have been developed, in which newer methods of analysis and
of preparation of the test standard have lead to the use of new “units” in expressing results.
With these reagent sets, a report might look like:

D-dimer = xx FEU ug/L
or D-dimer = xx ug FEU/L
or D-dimer = xx ug/L FEU, (where FEU is an acronym for fibrinogen equivalent units)

The location of FEU in the unit is not consistent: some users place the FEU before the “ug”,
some after the “ug”, and some after the “L”.

From a clinical perspective, the D-dimer test is potentially of greatest value in ruling out DVT
or PE: for results expressed as ng/mL (= ug/L) the exclusion value is generally less than 250;
for results expressed as ng/mL FEU, the exclusion value is less than 500, and these values are
compatible with a rule-of-thumb conversion published by Biomerieux, July 2003:

600 ng/mL FEU = 300 ng/mL D-dimer.

So . .. now we have the use of single name for a test — D-dimer — but with results falling into
two separate families. The difference between the two families is that the results differ by a
factor of approximately two. This has lead to a chaotic situation in the lab, and by extension,
to the bedside, a situation in which both laboratory staff and clinicians are confused as to what
“D-dimer” is being measured and reported. The world-wide web has dozens of references to
the problem, and the CAP has commented frequently, with a series of feature articles in CAP
Today (Feb 2000, Jan 2003, April 2005, May 2005, Summer 2005).

In LOINCian terms, we have a component representing two different entities, with identical
primary attributes (component, property, scale, system, time aspect and scale), differentiated
only by method and units, both of which are very weak discriminators.

The fundamental problem is the lack of a useful standard. The International Society on
Thrombosis and Haemostasis has had a subcommittee working for more than ten
years on D-dimer standardization, without success, and it is said that a seat on the
committee comes with retirement benefits.

6/4/2007 page 1 of 3



The following figures provide an estimate of the scope of the problem: in a 2004 US (CAP)
survey, 59% of labs reported FEU, 41% reported D-DU and 8% did not know the units they
were using; in a 2005 Canadian (QMPLS) survey, 68% of labs reported D-DU, 31% reported
FEU, and 1% did not know the units they were using.

Resolving the Problem

The obvious solution to the problem is to have different names for the two “families” of D-
dimer. But what should these names be?

Contributing to the original problem is the unfortunate choice of the acronym FEU, for
fibrinogen equivalent units. The inclusion of the word “unit” gives the impression that FEU is
a unit in the metrological sense, whereas it would be more reasonable to think of it as a unit in
the structural sense — e.g., a unit such as glucose in a larger molecule such as starch.

Given this interpretation, FEU may be more closely related to, or equivalent to the
“component” (in the LOINCian sense), rather than to the metrological unit. In other words,
FEU is the name of what is measured: just as the amount of glucose can be measured in a
sample, so can the amount of FEU.

From this it is logical to propose that existing entries in LOINC retain the component name
FIBRIN D-DIMER, but that a new entry be created with the name FIBRIN D-DIMER.FEU.
In accordance with LOINC naming conventions, a dot (.) separates the analyte name from the
“subspecies”. This proposed name protects the connection with the D-dimer family, but
efficiently separates it as a different entity.

The fully specified name would be
FIBRIN D-DIMER .FEU:MCNC:PT:PPP:QN:EIA

There is at least one precedent in LOINC for this type of component modification — see
LOINC 4539-3, Erythrocyte Sedimentation Rate.Zeta.

The quantitative D-dimer entries in LOINC 2.17 are as follows:

[LOINC | COMPONENT | PROPERTY | EX_US_UNITS | TIME | SYSTEM | SCALE | METHOD |
151260 |FIBRIND-DIMER _ |MCNC PT _ |PPP N EIA _
302406 |FIBRIND-DIMER  |MCNC PT _|PPP N |
32466 |FIBRIND-DIMER  |ACNC ' PT  |PPP QN EA
) .

38898-3 |FIBRIND-DIMER  |TITR titer [PT  PPP QN 1
42727-8 |FIBRIND-DIMER __ |MCNC wgll ~PT [CSF QN A
77990 |FIBRIND-DIMER  |ACNC PT |PPP N
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APPENDIX 1:D-dimer results from American Proficiency Institute 2004 Testing Program

These tables hint at some of the problems associated with the measurement of D-dimer, in
particular the inaccuracy and imprecision, but also proved a convenient example of the
problem under discussion: Biomerieux pioneered the use of the acronym FEU, but
Biomerieux results are shown in the first, ug/L table, rather than the second, ug FEU/mL
table.

1. D-dimer (quan) (ug/L)

SAMPLE DQT-01

Peer Group #ofLabs Mean | SD | Range

Biomerieux Vidas, Mini/Biomerieux Vidas,

Mini rgt 22 588.6 50.2 488-689
Coulter (IL) ACL/IL Test D-Dimer 34 301.1 40.8 219-383

Dade Stratus CS/Dade Stratus reagent 14 1036.8 67.2 902-1172
Sysmex CA Series/Dade Advanced D-Dimer 16 761.5 2229  315-1208
Instrument Groups

Biomerieux Vidas, Mini 22 588.6 50.2 488-690
Coulter (IL) ACL 34 301.1 40.8 219-383

Dade Stratus CS 14 1036.8 67.2 902-1172
Sysmex CA Series 16 761.5 2229  315-1208
Reagent Groups

Biomerieux Vidas, Mini rgt 22 588.6 50.2 488-690
Dade Advanced D-Dimer 17 761.5 2229  315-1208
Dade Stratus reagent 14 1036.8 67.2 902-1172
IL Test D-Dimer 34 301.1 40.8 219-383

All Participants 97 455.6 225 5-906

2. D-dimer (quan) (ugFEU/mL)

SAMPLE DQT-01

Peer Group i #ofLabs Mean | SD ” Range .
Diagnoética Stégo STA/Diag. Stago STA S

Liatest D-DI 12 0.46 0.0699 0.32-0.6
Roche Integra/Roche Tina-Quant 10 0.457 0.1326  0.191-0.723
Instrument Groups

Diagnostica Stago STA 12 0.46 0.0699 0.32-0.6
Roche Integra 10 0.457 0.1326  0.191-0.723
Reagent Groups

Diag. Stago STA Liatest D-DI 12 0.46 0.0699 0.32-0.6
Roche Tina-Quant 11 0.4545 0.126 0.202-0.707
All Participants 26 0.4596  0.0968  0.266-0.654
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