#=C2.2.1a
EiRIFHbALC7.0%FKE., U LtBEEDES,

£8 (D)  67(10) o) 66(10)
PRI (B %) 74% 77% 71%
BMI F2#5(SD) 25 (4) 25(4) 25(4)
WEIRRESESE, £ 12(10) 10(10) 13(10)
15(SD)

DR 23% 21% 27%
SImE 80% 82% 78%
AXERCRBIAE 15% 16% 15%
DEEEEETE 37% 39% 37%
B 10% 12% 6%
PCI 45% 49% 42%
CABG 10% 12% 10%
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&C2.2.1b
fElREFEERL & O BEREE

SRR 73(13) U EReh) 73(21)
RS el e R B 65y R
o ) R
LDL-c 105(33) 101(32) 109(34)
mg/dl, 13 (SD)

BERS, 0 160@0D) | 142(89) 174(119)
HDL-c 46(13) 47(13) 46(13)

7301e3) | 6.3(0.5) e 8.2(1.2)

"Hb Alc

e mO e e L
eGFR, T15(SD) 59.6(26.5) 56.2(26.2) 63.0(26.0)
EF % T#(SD)  59(13) PRI v e
EER(%) 31% 28% : 34%
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SR e s

AT 65% 67% 64%
RAIFLNDE 6% 7% 7%
BEMMIESE

SuU 37% 27% 46%
Al =2 13% 9% 18%
A1) SN )5 16% 15% 18%
aZ)lm=5 1  26% 24% 29%
PHEZE

I )E 3% 4% 3%
AT 20% 12% 28%
DPP4 PHESE 1.2% 1% 1.5%
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%£C2.2.1d
DNMEE., /WSS

AII (n=4248) |HbA1lc <7.0% (n=) | HbA1lc>=7.0%
(n=)

TR S 90% 90% | 90%
?nﬁg;é\/ EOYOIM 40, 66% 63%
Sim 9% 10% 8%
Calthiz 42% 44% 41%
Bl 39% 41% 38%
e G S 3% 4% 2%
;&gﬁ;\/’/“ﬁ 45% 46% 449%
ACEFR=% 22% 20% 22%
il 26% 27% 25%
Eilii7e s 28% 27% 28%
= ) 31% 32% - 31%
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EBIHEEE S LUTE L OFEEE ORER. B, N\ F—FH

B IREEHbALC 7.0 BRFEE U ED R

Outcome™ | All HbA1c<7.0% HbAlcz 7.0% Hazard | 95% C.I. P value
No. of Event Rate | No. of Event Rate | No. of ‘Event Rate | Ratio
Events per 1000 Events per 100 Events per 100
patient- k patients- patients-
year year year
The
primary )
630 49.1 294 50.3 336 48.1 0.95 0.82-1.12 0.5728
composite
outcome
Al cause
446 34.8 210 35.9 236 33.8 0.94 0.78-1.13 0.4941 |
death
Non-fatal - R
137 10.7 61 10.4 76 109 1.05 0.75-1.48 0.7728
stroke
Non-fatal
myocardial 91 7.1 40 6.8 51 7.3 1.08 0.71-1.64 0.7279
infarction

Abbreviation: C.I,, confidence interval;
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;s\/\

H—KL
EEHAR 1 D FHIHbALC 6.0 %K. 6.0-7.0%. 7.0-8.0%, 8.0% L1 L D LLES

Very intensive | intensive Standard Uncontrollied
control control {(HbA,. 7.0-8.0%6) (HbA,. >8.0%)
(HbA. <6.0%) (HbA, .
6.0-7.0%)
Reference .
No. Even Hazard No. Even No. Even Hazard No. Even Hazard
of t Ratio of t of t Ratio of t Ratio
Eve Rate (959 Eve Rate Eve Rate (95% Eve | Rate (8959
nts per C.1.) nts per nts per C.1.) nts per C.1.)
1000 100 100 100
patie patie patie patie
nt- nt- nt- nt-
vear year yvear . year
The 84 66.9 1.52 247 44.2 198 | 47.7 1.09 119 52.9 1.19
primar (1.18-1 (0.90-~ (0.95-
Y .84) 1.31) 1.48)
compo
site
ocutco
me
All 60 47.8 1.51 177 31.7 137 33.0 1.05 83 36.9 1.15
cause (1L.12-2 (0.84- (0.89-
death .01) . 1.32) 1.49)
Non-fa 20 15.9 1.72 52 8.3 45 10.8 1.16 26 11.6 1.24
tal (1.00-2 (0.78- (0.76-
stroke .83) 1.73) 1.97)
Non-fa 10 8.0 1.27 35 6.3 26 6.3 1.00 21 9.3 1.49
tal (0.60-2 (0.60- (0.85-
myoca 48) 2.48) 2.53)
rdial
infarcti
on
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The primary composite outcome
HbA1c<7.0%
8 ——— HbALc=7.0%
c 0.4
[<5]
- T
‘S
£
<5}
=
S
= D02
=
=)
&
0.0 ;
{ i I I i i I 1
0 1 2 3 4 5 6 Z 8
No.at risk year
';:’MK 70 yg78 1459 1206 977 678 408 191 83 21
=
HbATe= 70 5153 1678 1437 1175 866 533 247 102 23

%
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Cumulative incidence

No. at risk

HbATc<
6.0%
HbA1lc 6-
7%

HbAlc 7-
8%
HbA1c>
8.0%

The primary composite
outcome

394 310 252 204 153 94

1708 1349 1156 952 657 416

1306 1032 862 708 514 288

727 544 464 359 272 172

49

196

124

89

87

51

44

23

13

HbA1c<6.0%
HbAlc 6-7 %
HbAlc 7-8 %
HbA1c>8.0%
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a. The primary composite outcome b. All-cause death
3 : 3
2 } 2 oy
N=394 N=1708 'N=1306 N=729
O T T T i O T T T
<6%. - 6-7% 7-8% >8% <6% 6-7% 7-8% >8%
c. Non-fatal myocardial infarction d. Non-fatal stroke
3 3
2 2
® -
]
, k.
1 & 1 ® 1
0 — : ; . 0 ; ; :
<6% 6-7% 7-8% >8% <6% 67% - 7-8% >8%

Averaged hemoglobin Alc during follow-up
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EDITORIAL

Non-Statistical Key Issues in Conducting Sensible
Observational Studies to Resolve Clinical Questions
Shinichiro Ueda, MD, PhD

“Life Is Not Complex. We Are Complex. Life Is Simple,
and the Simple Thing Is the Right Thing.” Oscar Wilde
Life is full of questions. Clinical practice is full of clinical
questions. Physicians have many questions come across their
minds when seeing patients ie 3 questions for every 10 pa-
tients they see,! although most questions, unfortunately, are
left unanswered. To resolve such questions as quickly as pos-
sible, the best thing for us is to appropriately conduct clinical
research. Some physicians think that observational studies are
easier to conduct than randomized controlled trials (RCTs).
This is true in some aspects but in other aspects, completely
wrong. We have to bear in mind some key issues, which does
not necessarily mean complicated multivariate analysis, for
conducting sensible observational studies.

Article p2225

In this issue of the Journal, Minakata et al report the possi-
ble association of impaired renal function with poor outcome
in patients after coronary artery bypass grafting.? I would like
to emphasize that their success may be attributed to the regis-
try of patients well constructed by the clinical questions they
had, the patients and outcome they defined, and the variables
they selected. Clinical studies based on registries have been
increasingly published recently.34 The key issues for registry-
based observational studies are discussed in this editorial re-
view.

Purpose of the Study and Clinical Questions

First of all, the most important issue in conducting any clinical
research is to have a clear purpose; that is, sensible clinical
questions from clinical practice. The quality of clinical research
largely depends on the quality of the clinical questions and
subsequent research hypotheses. There are roughly 2 types of
clinical research (Table). Seeds-driven research examines the
efficacy of new drugs for approval by regulatory agencies,
whereas needs-driven research is intended to resolve clinical
questions. The former needs a very strict study design. Effi-
cacy of drugs should usually be tested in double-blind, RCTs
with restrictive criteria for eligible patients and endpoints under
the strict regulation and guidance (ICH-GCP) with few excep-
tions. Observational study design may fit the latter but RCTs
also are applicable as pragmatic trials with less restrictive
design. Pragmatic RCTs may also be fit for comparisons of
strategies of care. For example, intensive control of cardiovas-

cular risk factors such as blood pressure is better to be com-
pared to standard control by a RCT rather than in a cohort
study. Therefore, study design should be determined by the
purpose of study not by a hierarchical “pyramid of evidence”.

Definition of Patients and Outcomes

The target population on which the researchers will focus should
be defined clearly according to the purpose of the study. As
observational studies usually need a large number of typical
clinical practice populations for sufficient statistical power and
generalizable results, inclusion and exclusion criteria should
be clear, simple but much less restrictive than in a RCT testing
the efficacy of new drugs in similar patients. For example, the
RELY trial was a phase III trial that the examined efficacy and
safety of dabigatran for approval and the exclusion criteria of
RELY trial consisted of more than 20 conditions,® whereas the
cohort study comparing warfarin and dabigatran by FDA sen-
tinel project had only 3 disease-related conditions as exclusion
criteria.b Selected patient subgroups can also be predefined .
according to clinical questions but the feasibility of dividing
patients into subgroups should be assessed. Outcomes are
another part of clinical question. Outcomes in observational
studies should be more (or equally) objective and severer than
those in RCTs. When patients with atherosclerotic cardiovas-
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- Principally double-blind randomized controlled trials
- Rigid study design
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- Clinical question based

- Comparison of effectiveness of treatments outside of clinical
trial settings

- Comparison of strategies of care
- Evaluation of association between variables and outcomes

- Observational studies and pragmatic randomized controlled
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- Less restrictive inclusion and exclusion criteria for represen-
tatives of clinical practice
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Registry of well-

rr—

Figure.

defined patients

Well-constructed registrations of patients can be used as platforms for several types of clinical research.

Completeness of follow up for well defined
subjective outcomes and variables

cular diseases are focused on in observational studies, outcomes
may be death, nonfatal myocardial infarction and nonfatal
stroke, whereas double-blind RCTs are allowed to assess less
objective and milder endpoints such as worsening of heart
failure or angina. Outcomes in observational studies should
also be easier to diagnose than in RCTs. Most diagnostic cri-
teria in clinical trials appear to be unfriendly and cannot be
translated for use in large observational studies like as inclu-
sion and exclusion criteria. Improvement of feasibility, usu-
ally at lower cost than in pharmaceutical trials, at the expense
of the precision of diagnosis may be acceptable traded off. A
debate still lives on in terms of accuracy of case-specific mor-
tality even in clinical trials.”8 Because fewer researchers con-
tribute to observational studies than clinical trials and report-
ing cases with selected information carries unavoidable and
unadjustable biases, intensive laboring to determine the cause
of death in many cases, which may be more complicated than
those in RCTs, may be impractical.

Variahles

Because the aim of observational studies may principally be
seeking a possible association of target variables with outcomes
and confounding is a key threat to the validity of results, logi-
cal selection and definition of target variables (independent
variables to be tested) and variables confounding results (con-
founders or adjusters) in accordance with the purpose of the
study is necessary.

Registration of Patients and Collection of Their Information
Once the patient group is well defined, patients must be con-
secutively registered. Either intentional or unintentional exclu-
sion of eligible patients causes a selection bias. Missing pa-
tients are usually not missing at random. Logically excluded
patients from the registry should also be recorded and reported
precisely with the reason of exclusion for validity of the sum-
marized data and sensitivity analysis. An advantage of obser-
vational studies is inclusion of a population representative of

Circulation Joumal3

clinical practice, so exclusion of patients may reduce this ad-
vantage. Recently developed data storage systems may help
consecutive registration of patients through automatic data ex-
traction systems. Care is needed, however, because coded di-
agnosis is not necessarily correct and therefore adequate vali-
dation of extraction system is absolutely required.

Registration of 3,000 patients receiving newly approved
drugs as typical post-marketing surveillance in Japan has little
value in terms of assessment of safety and efficacy because of
intentional selection of patients, lack of comparators, and some-
times forced switching from drugs competing new drugs with-
out any sensible clinical reasons. Such studies should not be
regarded as proper observational studies but just seeding trials
only for promotion of new drugs.

Relevant variables and outcomes also should be collected
with similar caution. Reliability of results from prospective
cohort studies may depend on completeness of follow-up. As
mentioned before, missing variables and outcomes, which are
not usually missing at random, may cause biases. Researchers,
hopefully with biostatisticians and research coordinators, are
advised to discuss which and how many variables and out-
comes should be collected. Standard operating procedures for
data collection and data management at participating sites and
central data centers should be established. Although intensive
monitoring of data, such as source document verification, done
in the same way as pharmaceutical trials is difficult in obser-
vational cohort studies, central quality control of collected data
at data centers by a biostatistician may improve the accuracy
of results.

Registries of Patients as Platforms for Any Clinical
Research (Figure)

Appropriately constructed registries of patients can be platforms
for any clinical research. Prospective or even retrospective
collection of well-defined outcomes and variables may allow
researchers to conduct sensible cohort studies, case-control
studies and cross-sectional studies based on one registry. Prop-
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er data management and central statistical monitoring of reg-
istries by biostatisticians may improve the quality of data at
lower cost. From this point of view, registries of patients can
also be platforms for RCTs. In fact, the Thrombus Aspiration
in ST-Elevation Myocardial Infarction in Scandinavia (TASTE)
trial investigators recently successfully conducted a large, clin-
ical question-based RCT at very low cost based on the plat-
form of a well-constructed registry of patients.” Unlike phar-
maceutical trials, researchers in academic trials are haunted by
concerns about cost, enrolment of patients and quality control.
Registry-based RCTs as well as observational studies may help
researchers overcome such obstacles.

Disclosures
None.

References
1. Ely JW, Osheroff JA, Ebell MH, Bergus GR, Levy BT, Chambliss
ML, et al. Analysis of questions asked by family doctors regarding
patient care. BMJ 1999; 319: 358—361.
2. Minakata K, Bando K, Tanaka S, Takanashi S, Konishi H, Miyamoto
Y, et al. Preoperative chronic kidney dysfunction as a strong predic-

tor for postoperative infection and mortality after coronary artery
bypass grafting. Circ J 2014; 78: 2225-2231.

. Daida H, Miyauchi K, Ogawa H, Yokoi H, Matsumoto M, Kitakaze

M, et al; PACIFIC investigators. Management and two-year long-
term clinical outcome of acute coronary syndrome in Japan: Preven-
tion of atherothrombotic incidents following ischemic coronary at-
tack (PACIFIC) registry. Circ J 2013; 77: 934-943.

. Japanese Circulation Society Resuscitation Science Study Group.

Chest-compression-only bystander cardiopulmonary resuscitation in
the 30:2 compression-to-ventilation ratio era: Nationwide observa-
tional study. Circ J2013; 77: 2742—-2750.

. Ezekowitz MD, Connolly S, Parekh A, Reilly PA, Varrone J, Wang

S, et al. Rationale and design of RE-L'Y: Randomized evaluation of
long-term anticoagulant therapy, warfarin, compared with dabiga-
tran. Am Heart J 2009; 157: 805-810.

. The U.S. Food and Drug Administration (FDA). A Protocol for As-

sessment of Dabigatran and Selected Safety Outcomes. http://mini-
sentinel.org/assessments/medical _events/details.aspx?ID=219 (ac-
cessed July 25, 2014).

. Gottlieb SS. Dead is dead: Artificial definitions are no substitute.

Lancet 1997; 349: 662 —663.

. Hauptman PJ. Does it matter why and how patients with heart failure

die?: A debate that lives on. Circ Heart Fail 2008; 1: 89-90.

. -Frobert O, Lagergvist B, Olivecrona GK, Omerovic E, Gudnason T,

Maeng M, et al. Thrombus aspiration during ST-segment elevation
myocardial infarction. N Engl J Med 2013; 369: 1587-1597.

Circulation Jougzal Vol.78, September 2014



REREH 2

39
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