What are diagnostic implications and limitations of assessing
D-dimer and fibrin degradation products levels in the management
of patients with acute aortic dissection?
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Acute aortic dissection (AAD) is an uncommon but
potentially catastrophic condition, with an early mortality
rate as high as 1% per hour. Acute myocardial infarction
(AMI) is also a serious cardiovascular disease with high
mortality, albeit much lower than in AAD. One of the
reasons for the lower mortality in AMI than AAD is that
the former can be diagnosed with high specificity using
biomarkers such as Troponin T or Troponin L. In contrast,
AAD can only be diagnosed by MRI or CT imaging, as
there are no unequivocal diagnostic biomarkers available.
Certain biomarkers have been proposed for this purpose,
such as myosin-heavy chain (1), creatinine phosphokinase-
BB (2), calponin (3), TGF-beta (4) or serum elastin (5),
but they have too low a specificity to be clinically useful in
practice.

D-dimer (DD) levels were also proposed as a biomarker
of AAD by Weber for the first time in 2003 (6), and
thereafter many reports (7-10), systematic reviews and
meta-analyses (11-13) have been published. With a
specificity of 40-70% the usefulness of DD for diagnosing
AAD is minimal, but its high sensitivity of 95-97% is useful
for excluding this condition (7-10). Nonetheless, in the
clinical setting, even if DD is within the normal range in a
patient with suspected AAD, CT should still be performed
in order not to overlook AAD because sensitivity is not
100% (11-13). The challenge of using DD for diagnosis
of AAD by elevating the cut-off value is to achieve a 100%
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sensitivity, but this has not proven possible. If we could
decrease the cut-off value, the sensitivity might rise to
close to 100%, but the negative predictive value would
also decrease. In addition, the cut-off value determined
is affected by the type of kit used to measure DD. Thus,
there are severe limitations on the use of DD as a diagnostic
marker for AAD.

In addition to DD itself, fibrin degradation products
(FDPs) have also been proposed as biomarkers of AAD.
FDPs are protein fragments cleaved by the action of
plasmin on fibrin and fibrinogen, whereby the DD is the
final degradation product of cross-linked fibrin. Currently,
differences in the clinical significance of FDP relative to
DD for diagnosis of AAD are not clear. Hagiwara reported
that the sensitivity of FDP for AAD diagnosis was actually
100% using a cut-off value of 5.6 pg/mL (14). However,
Nagaoka reported that the best achievable sensitivity
for diagnosis of AAD was 98% with a cut-off value of
2.05 pg/mL (15). These two reports showed that FDP
might be useful for excluding AAD when the FDP value
is lower than the determined cut-off. However, there are
still very few studies showing an association between FDP
values and AAD, so further work is needed to determine its
true usefulness for AAD diagnosis.

Recently, Dong er al. published a paper entitled
“Diagnostic implication of fibrin degradation products and
D-dimer in aortic dissection” (16) in which they reported on
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the usefulness and limitations of DD and FDP for diagnosis
of AAD. They concluded that “Diagnostic value of FDP and
DD were not high to distinguish aortic dissection patients
from the non-dissection patients. However FDP and DD
could be available diagnostic marker to differentiate aortic
dissection and healthy controls.” In this paper, the sensitivity
of DD for diagnosis of AAD (68.8%) is reported to be much
lower than in several previous publications by others (>90%),
although a similarly low sensitivity (<70%) has occasionally
been reported in the literature (17,18). This is intriguing
because the sensitivity of DD for diagnosis of AAD could
become low under “certain conditions” that might explain
these disparities. The low sensitivity in the Dong ez /. study
might be due to the finding that the DD and FDP values in
many patients with AAD did not increase sufficiently over
the cut-off value, or that the determined cut-off value was
too high relative to the DD levels in AAD patients, or both.
The reasons for the low sensitivity cannot be ascertained
because the following important data were not shown: First,
this paper did not indicate the DD cut-off value applied
for the diagnosis of AAD. The upper limit of the normal
value of the DD assay kit employed for this study was also
not stated. Second, this paper did not report on the false
lumen condition, i.e., whether patent or thrombosed, or
on the expansion of aortic dissection, or the timing of the
DD measurements. The only shown data associated with
low DD values was the age of the AAD patients, which, at
55.3+13.6 years, is much younger than the usual average
age of such patients. Previous data have shown that a
thrombosed false lumen (8), limited expansion of aortic
dissection (8), late DD measurement after AAD onset (19),
and young age (8) are all associated with lower DD values.
In addition, again in distinction to previous reports, the
sensitivity (53.1%) of FDP for AAD diagnosis was also very
low. Thus, when we see such low values of DD in patients
with AAD, we always need to consider whether some DD-
lowering factors are in play.

What is the most effective timing for using DD to
manage AAD? Based on the many available data supporting
the use of DD for AAD management, here I present some
recommendations. First, for patients who are unlikely to be
suffering from AAD, even without CT there is a very low
risk of overlooking AAD if DD is within the normal range.
This avoids unnecessary radiation exposure and reduces
medical costs, although the risk of overlooking AAD can
never be exactly zero. Second, for patients with AAD during
the acute phase of hospitalization, sudden DD elevation
may indicate some change of the condition of the false
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lumen and CT should therefore be performed (20). Third,
in patients with cerebral infarction, whether DD values are
elevated because of the disease should always be determined
because this condition might be caused by AAD. If the value
of DD is higher than some predetermined value (21,22),
CT should be performed to screen for AAD complicated by
cerebral infarction.

It is concluded that DD is a convenient biomarker that
may be useful for the management of AAD, but using it
appropriately is challenging. The availability of diagnostic
biomarkers with high specificity and sensitivity for AAD
remains an unmet medical need.

Acknowledgements

None.

Footnote

Conflicts of Interest: The author has no conflicts of interest to
declare.

References

1. Suzuki T, Katoh H, Tsuchio Y,et al. Diagnostic
implications of elevated levels of smooth-muscle myosin
heavy-chain protein in acute aortic dissection. The
smooth muscle myosin heavy chain study. Ann Intern Med
2000;133:537-41.

2. Suzuki T, Katoh H, Kurabayashi M, et al. Biochemical
diagnosis of aortic dissection by raised concentrations of
creatine kinase BB-isozyme. Lancet 1997;350:784-5.

3. Suzuki T, Distante A, Zizza A, et al. International Registry
of Acute Aortic Dissection Substudy on Biomarkers
(IRAD-Bio) Investigators. Preliminary experience with the
smooth muscle troponin-like protein, calponin, as a novel
biomarker for diagnosing acute aortic dissection. Eur
Heart ] 2008;29:1439-45.

4. Suzuki T, Trimarchi S, Sawaki D, et al. Circulating
transforming growth factor-beta levels in acute aortic
dissection. ] Am Coll Cardiol 2011;58:775.

5. Shinohara T, Suzuki K, Okada M, et al. Soluble elastin
fragments in serum are elevated in acute aortic dissection.
Arterioscler Thromb Vasc Biol 2003;23:1839-44.

6. Weber T, Hogler S, Aeur J, et al. D-dimer in acute aortic
dissection. Chest 2003;123:1375-8.

7. Akutsu K, Sato N, Yamamoto T, et al. A rapid bedside
D-dimer assay (Cardiac D-dimer) for screening of

7 Thorac Dis 2017;9(8):2214-2216



2216

10.

11.

12.

13.

14.

15.

clinically suspected acute aortic dissection. Circ J
2005;69:397-403.

Hazui H, Nishimoto M, Hoshiga M, et al. Young adult
patients with short dissection length and thrombosed

false lumen without ulcer-like projections are liable to
have false-negative results of D-dimer testing for acute
aortic dissection based on a study of 113 cases. Circ J
2006;70:1598-601.

Fan QK, Wang WW, Zhang ZL, et al. Evaluation of
D-dimer in the diagnosis of suspected aortic dissection.
Clin Chem Lab Med 2010;48:1733-7.

Nazerian P, Morello F Vanni S, et al. Combined use of
aortic dissection detection risk score and D-dimer in the
diagnostic workup of suspected acute aortic dissection. Int
J Cardiol 2014;175:78-82.

Watanabe H, Horita N, Shibata Y, et al. Diagnostic test
accuracy of D-dimer for acute aortic syndrome: systematic
review and meta-analysis of 22 studies with 5000 subjects.
Sci Rep 2016;6:26893.

Asha SE, Miers JW. A Systematic Review and Meta-
analysis of D-dimer as a Rule-out Test for Suspected Acute
Aortic Dissection. Ann Emerg Med 2015;66:368-78.

Cui JS, Jing ZP, Zhuang SJ, et al. D-dimer as a biomarker
for acute aortic dissection: a systematic review and meta-
analysis. Medicine (Baltimore) 2015;94:e471.

Hagiwara A, Shimbo T, Kimira A, et al. Using fibrin
degradation products level to facilitate diagnostic
evaluation of potential acute aortic dissection. ] Thromb
Thrombolysis 2013;35:15-22.

Nagaoka K, Sadamatsu K, Yamawaki T, et al. Fibrinogen/

Cite this article as: Akutsu K. What are diagnostic implications

and limitations of assessing D-dimer and fibrin degradation

products levels in the management of patients with acute aortic
dissection? J Thorac Dis 2017;9(8):2214-2216. doi: 10.21037/
itd.2017.07.05

© Journal of Thoracic Disease. All rights reserved.

16.

17.

18.

19.

20.

21.

22.

jtd.amegroups.com

Akutsu. Diagnostic implications and limitations of assessing D-dimer and FDP levels in aortic dissection?

fibrin degradation products in acute aortic dissection.
Intern Med 2010;49:1943-7.

Dong J, Duan X, Feng R, et al. Diagnostic implication

of fibrin degradation products and D-dimer in aortic
dissection. Sci Rep 2017;7:43957.

Sakamoto K, Yamamoto Y, Okamatsu H, et al. D-dimer is
helpful for differentiating acute aortic dissection and acute
pulmonary embolism from acute myocardial infarction.
Hellenic J Cardiol 2011;52:123-7.

Shao N, Xia S, Wang J, et al. The role of D-dimers in

the diagnosis of acute aortic dissection. Mol Biol Rep
2014;41:6397-403.

Suzuki T, Distante A, Zizza A, et al. IRAD-Bio
Investigators. Diagnosis of acute aortic dissection by
D-dimer: the International Registry of Acute Aortic
Dissection Substudy on Biomarkers (IRAD-Bio)
experience. Circulation. 2009;119:2702-7.

Jo'Y, Anzai T, Ueno K, et al. Re-elevation of D-dimer as
a predictor of re-dissection and venous thromboembolism
after Stanford type B acute aortic dissection. Heart Vessels
2010;25:509-14.

Yoshimuta T, Yokoyama H, Okajima T, et al. Impact of
elevated D-dimer on diagnosis of acute aortic dissection
with isolated neurological symptoms in ischemic stroke.
Circ J 2015;79:1841-5.

Sakamoto Y, Koga M, Ohara T, et al. Frequency and
Detection of Stanford Type A Aortic Dissection in
Hyperacute Stroke Management. Cerebrovasc Dis
2016;42:110-6.

7 Thorac Dis 2017;9(8):2214-2216



