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This targeted literature
review of RWE
studies decoded proxy
use of ISTH major
bleeding definitions,
highlighting an
_ : absence of key
PURPOSE elements, such as
Major bleeding is an adverse event associated with using direct oral anticoagulants (DOACs) for prevention of stroke in -
patients with atrial fibrillation (AF)2 Mo rtal |t an d th e
y
. Incglenge rates of major bleeding vary between randomised controlled trials (RCTs) and real-world evidence (RWE)
studies -
— This may be attributable to inconsistent major bleeding definitions across RWE studies? n eceSS Ity fOr b I OOd
. RCIT%| _corrf\molnlID3|/ u%e_ the Int_err;atiog/al Soci%tly ocrlw_ Thrglmbdo_sis and I_—I_aemogltasés (ISTfH) majo][ l’é)leeding defi_nition,d/ t f !
n ng fat ng, crit r rgan ng, ngr rn transfusion of 2 or more units, and/or
Ire((::hljjctlio%sair?hagr?\olg%b(i:nl“lca area/organ bleeding, bleeding requiring a bloo u u rans US|On _
— These parameters may be absent in RWE studies, leading to utilisation of proxy definitions; thus, the components
used to define major bleeding in RWE studies remain unclear?
« The purpose of this study was to examine major bleeding definitions via a targeted literature review of retrospective
observational studies on patients with AF receiving DOACSs in routine clinical practice
I\/I ETHODS
Studi f patients with AF DOAC blished bet 2012 and 2023 identified K d d
mgdllggl gu%?elcetnhga\{\éllmgs (I\r/leeCSeII—\I/)qurms In IgupbuMéSa escreeer\iveeolepor mcluzrl]on by tltl\g%[r?dl aebgtlrla?ct ufﬁr&gsu%?evaﬂesnﬁy M aJ Or b I eed I n g rates
screened by full text . -
- Data elements extracted and compared across articles included data source, DOACs received by patients, components We re Sl Ig htly h I g h er fOr
of major bleeding definitions, and major bleeding incidence rates :
studies that used the
RESU LTS ..
Of 328 articles screened, 42 retrospective observational studies were included in this analysis (Figure 1) I ST H d eﬂ NItion :
. Thg most co?mo? dat%a i%/rc):es were claims data (n = 24; 57%), followed by electronic medical records (n = 11; 26%) _
and reqistry data (n = 7; 0
« Sponsor types were industry (n = 16; 38%), nonindustry (n = 16; 38%), and no sponsor reported (n = 10; 24%) Su g g eStI n g fu rth er
« Of the 42 studies analyzed, 18 (43%) cited a reference for their definition of major bleeding, while the majority (n = 24; . .
research is vital to
. Reg_;a7r_d|1e730/s owahet_herh the defir}itiggﬁf maj_ozL _bllegging Wgsf_ci_te_:d ordnot, tf:jefleadi(r;g de;finiﬁions Obs|er§/831were—|§g-H710/ . . .
ggiaur’e 280))’ unningham, et al ( ) (n =4; 0), or definitions derived from Cunningham, et al ( ) (n = 30; 0) assess the VarlatIOn In
— The primary difference between the two leading definitions is that Cunningham, et al (2011) lacks fatal bleeding and m aJ Or b I eed | n g rates

57%) did not use any citation (Figure 2A)
blood transfusion elements
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Figure 1. Selection of analysed articles

Citations identified (N = 659)
>

Title and abstracts screened (n = 328)

Duplicates removed (n = 328)

Citations excluded (n = 182)
Study design (n = 144)

>
— Prospective registry (n = 30)
* Disease area (n = 13)
Eligible for full-text screening (n = 155) + Patient population (n = 24)
* Article type (n = 1)
Applied prioritisation criteria (n = 155)
. Citations excluded

 Impact factor <3.29* (n = 113)

*Since the top 20% of medical journals have an impact factor of 3.29 and above, journals with impact factors less than 3.29 were excluded from the study.®

Figure 2. Studies using cited or non-cited definitions of major bleeding (A) and the leading major

bleeding definitions (B)

» Fatal bleeding, and/or symptomatic bleeding in a critical area or organ, such as intracranial, intraspinal,
intraocular, retroperitoneal, intra-articular or pericardial, or intramuscular with compartment syndrome,

Cited 43% and/or bleeding causing a fall in haemoglobin levels of 1.24 mmol/L (20 g/L or greater) or more, or
definition* leading to a transfusion of 2 units or more of whole blood or red cells.
2. Cunningham, et al. (2011)° or its adaptation (n = 34)
= The definition identified inpatient stays with diagnoses and/or procedures that indicated the

hospitalisation was related to a current episode of bleeding. We focused on hospitalisations because

these are unambiguous and generally represent serious events. The types of serious bleeding events
Non-cited considered included gastrointestinal bleeding, haemorrhagic strokes and other intracranial bleeds,
definitiont 57% genitourinary bleeding, and bleeding at other sites (n = 4)

erinition

= Adaptive definitions derived from Cunningham et al:
— Hospitalisation with intracranial, gastrointestinal, or other sites of bleeding (n = 19)
— Hospitalisation with intracranial or gastrointestinal bleeding (n = 4)

— Hospitalisation with intracranial or extracranial bleeding. Extracranial major bleeding was defined
! ! ! ! ! ! as bleeding with anaemia, haemothorax, haematuria, epistaxis, and bleeding in the eye (n = 2)

0 20 40 60 80 100 — Hospitalisation with a code list (ICD codes) without specific sites being mentioned (n = 5)

Percent of articles
*Studies using cited definition: references 8-11, 13, 14, 17-19, 28, 29, 31, 37, 39-40, 42-43, 46.

TStudies using non-cited definition: references 7, 12, 15-16, 20-27, 30, 32—-36, 38, 41, 44-45, 47-48.
ICD, International Classification of Diseases; ISTH, International Society on Thrombosis and Haemostasis.

Figure 3. Minimum and maximum major bleeding incidence rates per 100 person-years with
studies stratified by the definition used

- Among articles that used Cunningham, et al (2011) or its adaptation (n = 34), 20 (59%) were from claims studies, : 4.9 12.3 ISTH
8 (23%) were from electronic heath record (EHR) studies, and 6 (18%) were from registry studies re O rted I n RWE An et al, 2015 40 @ 61 ®
* Major bleeding incidence rates varied across studies, reflecting differences in study populations and designs, with rates p G a0r t al. 202319 . .
ranging from a minimum of 0.2 per 100 person-years to a maximum of 22.9 per 100 person-years : rymonprez €t al, i1 (06
« Articles that investigated major bleeding among overall patients with AF were identified and summarised based on the i 31 '
. 0 . . Li et al, 2018
primary definitions employed (Figure 3) 1.2 21
* From an operational perspective, many code lists for major bleeding events were uniquely tailored to each study and Lee et al, 20202° o—9©
displayed marked variations when compared, despite sharing common definitions from ISTH or Cunningham, et al
(2011) or its adaptations
ch 20161 1.5 25 Cunningham, et al. (2011)*
an et al, ®—0
2.3 4.5
CONCLUSIONS Yoo etal, 2016 S ¢
2.2 5.2
Kalil et al, 201623 O O
0 : : : : . . : . - : 3.5 6.3
g= Mortality and the necessity for blood transfusion, which often serve as indicators of bleeding severity, were notably absent in study definitions of major Lip et al, 201832 O O
2= bleeding among retrospective database studies 1.0 9.1
Jun et al, 202322 O O
3.2 11.2
The most frequently adopted definitions apart from the ISTH, originated from Cunningham, et al (2011) or were adapted from it Jun et al, 20152 O O
3.8 9.5
Van Ganse et al, 202043 O O
‘ The incidence of major bleeding was slightly higher when using the ISTH definition compared with that of Cunningham, et al (2011) or its adapted definitions
I *Including adaptations of Cunningham, et al. definition.
across the Overa” AF pOpUIathn ISTH, International Society on Thrombosis and Haemostasis.
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