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First patient next Monday?



Your real patient nr 1 next Monday



56 year old man

• 8.00 a.m.
• since 4 a.m. : “chest discomfort”
• transpiring (as always)
• hypertension for 15 years
• atypical angina
• physical examination

- 150/90 mm Hg
- heart rate 100

• nitrates: no relief



Novel sales representatives



Nice novel point-of-care test for MI?



You are in doubt: MI ?

What will you do?

1. the new POC troponin T test
2. ECG in your practice
3. ambulance!
4. watchful waiting



EBM-era:
on the search for clinically relevant evidence



“Study in emergency department Budapest”

• 500 consecutive ER patients; 25 had MI

MI
yes no

Tn T pos 22 30 52
Tn T neg 3 445 448

25 475 500



Which diagnostic parameter most relevant ?

1. sensitivity (87%)

2. specificity (94%)

3. positive predictive value (42%)

4. negative predictive value (99%)

5. none: useless table



Sensitivity and specificity ?

“Doctor, I have a heart attack and I would like to
know whether the troponin test is indeed positive”

or

“Doctor, I do not have a heart attack but I am still
curious whether the troponin test is negative”



Natural interest in predictive values !

• probability disease given positive test

• probability non-disease given negative result

Note:
Probability disease = f (test resultS)



• natural hierarchy

• new test: interest in added value
i.e. in addition to tests available anyway:
typically overt patient characteristics, signs & symptoms

• new test: sometimes interest in alternative value
i.e. as alternative to other added test

No diagnosis is set by just one test in
daily clinical practice !



determined by accessibility, patient burden, costs

• overt patient characteristics
e.g. age, sex, medical history

• additional patient characteristics
e.g. detailed (family) history

• symptoms and signs
• simple additional tests (POC tests, ECG etc)
• more complicated, patient-burdening tests

(imaging, biopsies, etc)

Natural hierarchy in diagnostic tests !



Clinically relevant diagnostic research

1. Relevant domain: real patients
- typically patients suspected of the disease in relevant setting

2. Multiple tests
- no diagnosis is set by means of just one test

3. Hierarchy: added diagnostic value
- i.e. in addition to what is routinely available anyway

4. Results easily applicable in daily practice
- eg algorithm, diagnostic score



1. Relevant domain: real patients

• patient suspected of the disease in daily practice

• patients in whom a diagnostic problem exists

• i.e. patients in whom test may be used

• comparison (severely) diseased with healthy controls?
nonsense!!!



2. Multiple tests
3. Natural hierarchy: added value

• diagnosing is multivariable and hierarchic process

• value new test in addition to what is typically known



CRP in suspected pneumonia

Hopstaken et al. Br J Gen Pract 2003;53:358-



4. Results easily applicable in clinical practice

• diagnostic algorithm / rule

• diagnostic score with associated probabilities



An easily applicable diagnostic score?

Oudega et al. Thromb Haemost 2005; 94: 200-5

6Abnormal D-dimer test

2Calf difference ≥3cm

1Vein distension

1Absence of trauma

1Recent surgery

1Presence of malignancy

1Oral contraceptive use

1Male gender

ScoreDiagnostic variables

≥ 10

7 - 9

4 - 6

≤ 3

Score

51.3High risk

21.7Moderate risk

4.5Low risk

0.7Very low risk

Prevalence DVT
(%)

Risk category



Clinically relevant diagnostic research

1. Relevant domain: real patients
- typically patients suspected of the disease in relevant setting

2. Multiple tests
- no diagnosis is set by means of just one test

3. Hierarchy: added diagnostic value
- i.e. in addition to what is routinely available anyway

4. Results easily applicable in daily practice
- eg algorithm, diagnostic score
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FAME study

• Fatty acid binding protein for Acute
Myocardial infarction Evaluation

• 300 suspected patients in primary care

• added value point-of-care H-FABP test

• recruitment just finished



Your real patient nr 2 next Monday



Male, 81 years of age

• increasingly dyspnoeic
• MI 1987
• ex- and current smoker
• yearly “bronchitis”
• Rx: aspirin, metoprolol
• physical examination:

- “some”crepitations
- “some” edema
- third heart sound?



A novel point-of-care BNP test?



You are in doubt: heart failure?

What will you do?

1. POC BNP test
2. ECG
3. spirometry
4. referral (cardiologist; echo)
5. test treatment (frusemide)?
6. watchful waiting



Patients suspected of heart failure
(“best guess”)

18%
12%

12%

58%

truepositive
truenegative
falsepositive
falsenegative



Clinically relevant evidence?
comparison of BNP in those with heart failure
compared to healthy controls

Smith et al. BMJ 2000;320:906-8



Clinically relevant evidence?

diagnostic value of BNP among patients
suspected of heart failure

Cowie et al, Lancet 1997; 350: 1349-



Cowie et al, Lancet 1997; 350: 1349-

AUC

BNP 0.75



UHFO-DD:
Optimal diagnostic strategy in primary care?

- 728 suspected patients in primary care

- diagnostic out-patient clinics in 8 hospitals
- diagnostic cocktail plus 6 months follow-up

- reference standard expert panel: 28% heart failure

Funding: ZonMW 2003-2007

Very recent evidence



Clinical model (AUC 0.82!!!)

age

MI, CABG, PTCA

diuretic, ACE-inhibitor

displaced apex beat

pulmonary crackles

heart murmur

elevated jugular pressure



Added value additional tests

c-statistic (AUC)

Clinical + lung function 0.82

Clinical + ECG 0.83

Clinical + Chest X-ray 0.85

Clinical + NT-proBNP 0.86



Score and probability heart failure



Managing heart failure is complicated



• involvement of primary care
• a single document
• nationel adaptations / translations
• gaps in the evidence



Treatment algorithm in systolic HF
Symptomatic heart failure + reduced ejection fraction

Diuretic + ACE inhibitor (or ARB)

Betablocker

Persisting signs
and symptoms?

ADD aldosterone antagonist OR ARB

Yes

Persisting
symptoms?

LV ejection
fraction < 35%?

Consider ICD No further treatment

QRS duration
> 120 msec?

Yes

Consider: digoxin,
hydralazine/nitrate LVAD,

transplantation

Consider:
CRT(-D)

No Yes No

Yes No

No

Eur Heart J / Eur J Heart Fail, in press



Treatment in diastolic HF (HFPEF)

• diuretics guided by symptomatology

• blood pressure and rhythm control

• ACE-inhibitors / ARBs (?)

• betablockers (?)



ACE BB

Rutten 2003 46% 9%

Cleland 2002 60% 34%

Otero 2007 77% 27%

Scherer 2007 58% 58%

“fear of side effects of ACE-inhibition…”

“fear of side effects and deterioration following BB, notably in patients with
comorbidity”

Implementation still far from optimal



Heart failure management programs work

DEAL study: (ex)GP and nurse led out-patient clinic

Bruggink-André de la Porte, et al. Heart 2007;93:819-25



Recent developments:
an excellent patient and carer website

www.heartfailurematters.org

• English

• German

near future

• Spanish

• Dutch



Recent developments: STATINS ?

Kjekshus et al. N Engl J Med 2007;357:2248-

The long-awaited CORONA trial



Recent developments: BNP-guided therapy?

Jourdain et al. JACC 2007;49:1733-



VERY recent development: not in 75 plus?



Conclusions: heart failure

• there’s a new guideline: adapt/translate it!

• diuretics, ACE-I and betablockers in “all”

• statins: not yet in all
• BNP-guided therapy: not yet in primary care

• patient education crucial: management programmes

• website for patients/carers



Conclusions: a new test to detect CVD?

• clinically relevant diagnostic research is crucial
• much available diagnostic research is flawed

• 4 prerequisites: (1) relevant patient domain
(2) multiple tests (3) hierarchy (i.e. added value test)
and (4) applicability: rule/score

• suspected MI: value of new point-of-care tests?
• suspected heart faliure: (NTpro) BNP has added value!



We call it heart
failure...

but if you prefer
the diagnosis

“sabbatical”, that’s
fine with us

don’t mind


