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@ A note on lecture ¢

The Role of Clinical Epidemiology in the Search of Tangible Benefits
The goal in clinical decision-making is to obtain tangible patient benefits. The word ~ AREJ © Pk filt Toru Narmo
tangible indicates that the end result of an intervention should be an outcome that patients JUHT BB R 5

can perceive. Such outcomes are referred to as clinically relevant outcomes or true

endpoints. The clinically relevant outcomes in dentistry are saving teeth and improving

dental related quality of life by improving esthetics, minimizing pain, or improving

chewing function. In dentistry, there is almost no clinical research to assist clinicians in

determining which clinical decisions are associated with tangible patients benefits.

Dental clinical research has focused mostly on the study of intangible outcomes;

outcomes that patients cannot perceive. Intangible outcomes measures are referred to as

surrogate endpoints or measures of disease process. Examples of surrogate endpoints are

changes in probing pocket depths, changes in Streptococcus mutans levels, or changes in

cephalographic anatomical landmarks. It has been a common and pervasive assumption

in dental research that the study of factors that influence clinically relevant outcomes was

unnecessary. In the USA and Europe, billions of dollars have been spent on the study of

intangible outcomes, and yet almost none of these resources were focused on the study of

clinically relevant outcomes.

Such a one-sided approach to clinical research can be dangerous; clinical interventions

that influence intangible outcome measures do not necessary influence tangible outcome

measures. Improvements in intangible outcome measures may result in real harm, or

vice-versa. For instance, once widely used interventions that successfully lowered lipid

levels, increased immune function, or normalized heart rhythms, have now been shown to

increase mortality. In such instances, use of intangible outcome measures led to false-

positive results; conclusions that interventions had positive effects, while in fact the

interventions were harmful. Similarly, interventions have been identified that had no

impact on 'important’ intangible outcomes measures, and yet provided real benefits. In

such instances, intangible outcome measures led to false-negative results; conclusions

that interventions were ineffective, while in fact the interventions were beneficial.

If we want to stay true to our goal of providing tangible patient benefits, clinical

epidemiology will have to start playing an increasingly important role in dental research.

Clinical epidemiology is defined as the study of the factors that influence tangible patient

outcomes. Clinical epidemiology can assist clinicians in providing reliable answers to F—7 =k true endpoint

. . . . . . . surrogate endpoint
important and controversial clinical questions related to etiology, diagnosis and treatment. clinical epidemiology
J Health Care Dent 2001; 3: 33-49. tangible patient benefit
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—a surrogate endpoint is a laboratory sign or a physical sign used as a substitute for
a clinically meaningful endpoint that measures directly how a patient feels, functions
or survives. Changes induced by therapy on a surrogate endpoint are expected to
reflect changes in a clinically meaningful endpoint (Temple, 1995).
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—a true endpoint reflects unequivocal evidence of tangible patient benefit.
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TNF-o Sample size Median change Inter quartile range
(pg/ml) at 4 weeks

Placebo 22 0.9 pg/m1 decrease —9.49 10 6.66
Thalidomide 20 4.4 pg/ml increase 0.14 t0 8.83
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Response Thalidomide Placebo
Complete healing 55 % (16/29) 7% (2/28)
Complete or partial healing 90 % (26/29) 25 % (7/28)

In addition, improved quality-of-life and weight gain associated with thalidomide.
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- Biological pathways are too complex

- We commonly assume we know the causal pathway, while in reality our

understanding is incomplete or wrong

- Treatments influence outcomes through pathways we do not know

- Don’t rely on hypothesized causal pathways
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Periodontal trials
Periodontal surgery
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the ture endpoint
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True endpoint
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barrier: Goretex, Temporary synthetic skin,Bio-resorbable type

I collagen mebrane(Perio-Barrier), Microfibrillar collagen
hemostat (Avitene), FD dura mater allograft, Irradiated cross-
linked human collagen membrane, collagen membrane,
Autogenous Periostal grafts.

filler: B-TCP/Plaster/Dox,B-TCP+HA:(BCP),syntered

HA(Durapatite),Granular porous HA(Interpore 200),FD
Decalcified allogeneic bone(DFDBA),FD allo bo(FDBA), FD
allo bo + Tetracyline, allogenic demineralized dentin,
Autogenous bone particles, Autolysed antigen-extracted

allogeneic bone, Collagen gel, HTR polymer, Irradiated
human collagen,b-TCP(Synthograft)/TTC, B-TCP /collagen
gel (5:1), Granular porous HA(Interpore 200),Periograf (HA),
Granular porous HA(Interpore 200), AAA bone+collagen gel,
Osteogenin+ DFBA, Osteogenin+collaplug, collaplug,
Lyophilized allogenic dura mater (lyodura),cartilage
allografts, Periograf (HA)/TTC, FDBA(4):TET(1), Block
porous HA(Interpore 200), Human allografts illiac
bone+marrow, Orthomatrix HA-500,Cartilage Allograft,
Lyophilized bone allografts.

8 I VKRR MDEWVCKZERKRFBEOIX b
(MsmESE)

K9 ILRFALMDEVCLZERRABOIX b
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- Does a novel medication result in a blood pressure reduction ?
—study duration: 1-2 years
—sample size: 200
— Cost: moderate

- Does a novel medication reduce the incidence of stroke ?
—study duration: 5 years
—sample size: 25,000 patients
— Cost: expensive

- Does CHX result in a 30% reduction in S. mutans ?

—study duration: 4 weeks
—sample size: 35 patients
— Cost: moderate

- Does CHX result in a 30% reduction in tooth loss rate ?

—study duration: 5 years
—sample size: 1,100 patients
— Cost: expensive

£
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& BBEARRBOLELHE &> TV

- To reliably detect that 2 periodontal treatments differ on
probing attachment level measurements requires a few 100
subjects followed for 1 or 2 years.

- To reliably detect that 2 periodontal treatments differ by
about 35% in their respective tooth loss rates, about 2,000
patients need to be followed for 5 years.
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- 59,600 questionnaires send out October 1951
- 67 % (n = 40,564) replied

- Deaths recorded through death certificates

- Framingham

— 2,022 males
—1,689 females

- Livermore
- March, 1954 —a fist preliminary report was prepared —1,961 males
Smoking Dose  Death Rate due to Lung Cancer Parameters Incident Heart Disease
Non-smokers 0.00 Cholesterol Sign. Elevated
1-14 ¢ 0.48 Systolic blood pressure Sign. Elevated
15-24 ¢ 0.67 Diastolic blood pressure Sign. Elevated
>25¢g 1.14 Weight Sign. Elevated

Doll and Hill: BMJ, 1954; 4877
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- Most common malignant neoplasm in Asia

- Suspected causes prior to 1981
— Aflatoxin

HBs status on PHC or cirrhosis

recruitment

Population at risk  PHC incidence

HBsAG-positive 57 3,454 1,158
HBsAG-negative 3 19,253 5
Beasley, et al.: Lancet, 1981; 1129
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Association Oral hygiene and Periodontitis Dental assessment Students Tea Pickers
Year 1963 Plaque 1.5(0.8) 2.5(1.0)
Sample size 12 healthy subjects
(~ 23 years old) S
Endpoint Gingival Index Gingivitis 0.3(0.3) 0.6(0.4)
Plaque Index
Tangible Outcome no Periodontitis 3.9% 4.2%

Loe, et al.: J Periodontol, 1965; 177
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Lancet, 1993; 342: 471-72
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Study Characteristics Poor water Smoking Hep B Lipids plague
(5-1) (5-2) (5-4) (53) (56)
Tangible Endpoint Yes Yes Yes Yes No
Biology Understood No No No No -
Large Samples Yes Yes Yes Yes No
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