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Risk stratification with the DAPT score: Carefully read the instructions 
and use as intended
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After 15 trials and more than 40,000 pa-
tients cumulatively randomized, determin-
ing the optimal duration of dual antipla-
telet therapy (DAPT) for individual pa-
tients undergoing percutaneous coronary 
intervention (PCI) remains a chal-
lenge.(1,2) Current clinical guidelines rec-
ommend DAPT for 6 months in the setting 
of elective PCI and 12 months in the set-
ting of acute coronary syndromes, but also 
acknowledge that special subsets of pa-
tients may benefit from shorter or longer 
DAPT regimens if they are at high risk of 
bleeding or thrombosis, respectively.(3,4)

Many variables enter the equation to de-
termine personalized DAPT regimens con-
ferring optimal ischemic protection at the 
lowest possible risk of bleeding, but some 
of these variables are associated with both 
thrombotic and hemorrhagic compli-
cations, which makes modeling prediction 
rules for DAPT duration a difficult task. 
This caveat notwithstanding, at least three 
risk scores have been recently proposed 
that combine demographic factors, base-
line comorbidities and procedural con-
siderations to assist clinicians in selecting 
the optimal duration of DAPT.(5) One of 
these prediction rules, named DAPT score, 
has been built with the aim of identifying 
ideal candidates to DAPT prolongation, on 
the ground of robust evidence from the 
large DAPT trial that such strategy reduces 
stent thrombosis and major adverse car-

diac or cerebrovascular events (MACCE) 
in patients who are free from ischemic or 
bleeding complications during the initial 
year after PCI.(6,7)

A helpful practicality of the DAPT score 
resides in its ability to characterize patients 
for both the risk of thrombosis and bleed-
ing with a single calculation.(6) As such, 
patients are automatically stratified in two 
groups: those at high risk of bleeding and 
low risk of thrombosis with prolonged 
DAPT (DAPT score <2) and those at low 
risk of bleeding and high risk of thrombo-
sis (DAPT score ≥2). This is an artificial 
scenario, because a proportion of PCI pa-
tients is at low risk for both components of 
risk, and similarly there are patients at high 
risk for both conditions. However, a rule-
of-thumb that grossly separate two cat-
egories of patients at the extreme sides of 
the risk spectrum (i. e. those who have no 
benefit or maximal benefit from DAPT 
prolongation) is a useful asset in the clini-
cian’s armamentarium. The question is 
whether that asset is well represented by 
the DAPT score for patients undergoing 
PCI. To give a meaningful answer, one has 
to look at validation studies.

The DAPT score proved modest accu-
racy in its external validation cohort (the 
c-statistics was 0.64 for both thrombosis 
and bleeding in the PROTECT trial).(6) In-
deed, many scores based on clinical risk 
factors in other clinical settings (e. g. vari-
ous scores used for risk stratification in at-
rial fibrillation (8)) have only modest pre-
dictive value for identifying the high risk 
patients that sustain events (with c-stat-
istics approximately at 0.60–0.65). In any 
case, irrespective of performance metrics, 
the responsible, appropriate use of a risk 
score is to ‘flag up’ patients at high risk for 
more regular review and follow-up.(9) 
With respect to bleeding, reversible risk 
factors included in the score calculation 
can be easily identified and address-
ed.(10,11)

Because the principle behind risk as-
sessment with the DAPT score is to weigh 
the nominal risks of thrombotic events (i. e. 
stent thrombosis or myocardial infarction; 
MACCE) against the risk of moderate-to-
severe bleeding between 12 and 30 months, 
one has to look also at metrics of cali-
bration that juxtapose the expected and 
observed risks and evaluate their good-
ness-of-fit. These parameters are chal-
lenged when the validation cohort includes 
very different patients than those included 
in the derivation cohort (i. e. patients at 
lower observed risk). Even so, it could be 
argued that to work well for its purpose the 
ideal risk score should be not only practi-
cal, parsimonious and accurate, but also 
“transportable” to disparate clinical settings 
and populations. Not surprisingly, the 
DAPT score investigators prudently con-
cluded that the model “requires further 
prospective evaluation to assess potential 
effects on patient care, as well as validation 
in other cohorts”.(6)

In this issue of Thrombosis and Haemo-
stasis, Harada et al. illustrates a validation 
study of the DAPT score in PCI patients 
from the ISAR-SAFE trial who were on 6- 
or 12-month DAPT.(12) It should be noted 
that the ideal scenario to ascertain the true 
impact of using a prediction rule in clinical 
practice would be prospective validation by 
random assignment to score use versus no 
use. Validation in a randomized study of 
DAPT duration is a good “retrospective” 
surrogate for that scenario, because the 
decision to assign patients to one or an-
other DAPT regimen was left to the play of 
chance rather than selection bias, the latter 
representing an important problem of vali-
dation studies conducted in retrospective 
observational cohorts. ISAR-SAFE also 
represents an attractive ground to assess 
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the transportability of the DAPT score. In 
fact, confirming the ability of the DAPT 
score to identify candidates to DAPT pro-
longation beyond 6 months would be a 
good addition to its intended ability to 
screen candidates to DAPT prolongation 
beyond 12 months, particularly in view of 
contemporary recommendations for 

6-month duration of DAPT after elective 
PCI.(3,4) Harada et al. should be therefore 
congratulated for providing the readers 
with a timely and welcome information. In 
their analysis of 4,005 PCI patients, they 
showed that a combined endpoint mixing 
stent thrombosis and MACCE at 9-month 
follow-up did not differ between the low 

and high DAPT score groups (1.2 % vs 
1.8 %; p=0.11). Bleeding (major or minor 
combined) was low and also similar be-
tween groups (0.6 % vs. 0.4 %; p=0.49). In 
both the low and high DAPT score groups, 
there were no statistically significant differ-
ences in the ischemic and bleeding end-
points between patients allocated to 6– or 

Figure 1: Ischemic and bleeding outcomes in the ISAR-SAFE, 
PRODIGY and DAPT studies after stratification by low (<2) and high 
(≥2) DAPT score. Arrows indicate differences in the expected direction. Ab-
breviations: BARC, Bleeding Academic Research Consortium; CVA, cerebro-

vascular accident; GUSTO, Global Utilization of Streptokinase and Tissue 
Plasminogen Activator for Occluded Arteries; MI, myocardial infarction; ST, 
stent thrombosis, TIMI, Thrombolysis In Myocardial Infarction.

For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.thrombosis-online.com on 2017-10-06 | ID: 1000518515 | IP: 193.54.110.33



© Schattauer 2017 Thrombosis and Haemostasis 10/2017

1838Invited Editorial Focus

12-month DAPT. The c-statistics of hazard 
models including the DAPT score and the 
allocated DAPT duration - with and with-
out their interaction term - were below 
0.60, leading the authors to the conclusion 
that “the DAPT score was not useful to as-
sess the optimal duration of DAPT”.(12)

In perspective, another validation study 
using data from PRODIGY, a randomized 
trial of 6– vs. 24-month DAPT, recently led 
to the opposite conclusion that the DAPT 
score “may be useful in identifying patients 
who would derive harm from prolonged 
DAPT”.(13) Cross-study considerations 
across the ISAR-SAFE, PRODIGY and 
DAPT cohorts should not be over-inter-
preted (i. e., randomization to shorter vs. 
longer DAPT was not stratified by DAPT 
score in any DAPT duration trial; end-
points and follow-up varied) but may give 
some guidance in making sense of appar-
ently discordant results.(6,12,13) With re-
spect to the ability of the DAPT score to 
stratify the risk of ischemic events, in none 
of the three studies the prolonged DAPT 
regimen was shown to provide ischemic 
benefits in the low DAPT score group, but 
only in PRODIGY and DAPT the prolong-
ed DAPT regimen was associated with 
better outcomes in the high DAPT score 

group (▶ Figure 1). A possible explanation 
for this finding is the longer DAPT expo-
sure in the “prolongation” groups of 
PRODIGY and DAPT compared with 
ISAR SAFE (24 and 30 vs. 12 months, re-
spectively). With only 6 months of addi-
tional DAPT compared with controls, 
ISAR-SAFE may have not captured the 
true protective potential of DAPT prolon-
gation in patients at higher risk. In line 
with this reasoning, the event curves in the 
high DAPT score group of PRODIGY did 
not diverge between 6 and 12 months, but 
later thereafter.(13) Scrutiny of the relative 
contribution of various components of the 
DAPT score in the study populations of 
ISAR-SAFE, PRODIGY and DAPT adds 
further clarification (▶ Table 1). For 
example, in PRODIGY and DAPT, there 
were higher proportions of patients treated 
with paclitaxel-eluting stents compared 
with ISAR-SAFE (24.9 % and 22.9 % vs. 
2.3 %).(7,13) In PRODIGY, the effect of the 
difference by DAPT score for the ischemic 
outcome was lost after excluding patients 
treated with paclitaxel-eluting stents.(13) 
Consistently, in the DAPT trial, tests for in-
teraction comparing treatment effect 
among high vs. low DAPT score groups 
were not significant when the analysis was 

restricted to patients who received second-
generation everolimus-eluting stents.(6) 
On the other hand, with respect to the abil-
ity to stratify the risk of bleeding events, the 
DAPT score worked well in PRODIGY and 
DAPT, where bleeding was increased – as 
expected – only in patients with low DAPT 
score (▶ Figure 1).(6,13) This trend was 
also noted in ISAR-SAFE, where the bleed-
ing curves diverged but the short follow-up 
and low event rate likely prevented the esti-
mates to achieve a statistically significant 
difference.

Overall, patients from ISAR-SAFE were 
mostly stable (myocardial infarction at 
presentation was 18.4 % versus 55.7 % and 
30.7 % in PRODIGY and DAPT, respect-
ively) and treated with DAPT for only 6–12 
months. They therefore belong to that cat-
egory of subjects who are low risk for both 
ischemia and bleeding, regardless of how 
the DAPT score stratifies them. This is a 
potential signal of miscalibration of the 
DAPT score for patients at low observed 
risk, which unfortunately remained unex-
plored in the study from Harada et al.(12) 
and is worthy of further investigation.

What do all these results tell to the prac-
ticing physician? First, a low DAPT score 
represents a good marker of increased 
bleeding risk. In the DAPT score calcu-
lation, increasing age drives towards lower 
values, which is not surprising.(6,14,15) 
However, a low DAPT score can also be 
calculated in a young (<65 years old) PCI 
patient with no additional characteristics of 
high thrombotic risk. That subject is not at 
high bleeding risk per se, but may derive 
more relative harm than benefit from a 
prolonged DAPT regimen. Second, a high 
DAPT score may select good candidates to 
prolonged DAPT that benefit from DAPT 
periods extending beyond 12 months (not 
just 6 additional months as in ISAR-SAFE). 
This is disputable in patients who receive 
contemporary stents, and warrants the 
DAPT score to be re-appraised (and event-
ually re-calibrated) in validation cohorts 
from randomized studies of very long (>12 
months) DAPT duration for patients re-
ceiving second-generation drug-eluting 
stents. Some trials are already in the public 
domain that would serve optimally for that 
purpose.(16,17)

Table 1: Contribu-
tion of various 
 components of the 
DAPT score in vali-
dation studies.

Age (mean)

Cigarette smoking

Diabetes mellitus

MI at presentation

Prior MI

Prior PCI

Paclitaxel-eluting stent

Stent diameter <3 mm

CHF or LVEF <30 %

CHF

LVEF <30 %

Vein graft stent

Abbreviations: BARC, Bleeding Academic Research Consortium; CHF, conges-
tive heart failure; CVA, cerebrovascular accident; GUSTO, Global Utilization 
of Streptokinase and Tissue Plasminogen Activator for Occluded Arteries; 
LVEF; left ventricular ejection fraction; MI, myocardial infarction; NA, not 
available; PCI, percutaneous coronary intervention; ST, stent thrombosis, 
TIMI, Thrombolysis In Myocardial Infarction.

ISAR-SAFE
(N=3,976)

66 years

15.0 %

24.5 %

18.4 %

25.1 %

4.0 %

2.3 %

36.6 %

NA

23.2 %

0.9 %

1.4 %

PRODIGY
(N=1,970)

68 years

23.8 %

24.2 %

55.7 %

26.7 %

18.2 %

24.9 %

NA

4.1 %

NA

NA

2.0 %

DAPT
(N=11,648)

62 years

27 %

29.1 %

30.7 %

21.1 %

28.9 %

22.9 %

43.3 %

NA

4.5 %

1.8 %

2.8 %
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Ultimately, should we use the DAPT 
score to identify patients that received sec-
ond-generation drug-eluting stents and are 
good candidate to prolonging DAPT from 
6 to 12 months? Based on the results of the 
ISAR-SAFE validation study, the short 
answer is no. Waiting for more validation, 
physicians should adhere to the intended 
use of the DAPT score as a tool for iden-
tifying candidates to very long DAPT 
regimens, whose benefits go beyond the re-
duction of stent thrombosis (a compli-
cation less frequently observed with con-
temporary devices) but imply the broader 
concept of vascular protection.
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