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Diagnosis

Typically someone with abnormal symproms consults a
physician, who will obtain a history of their illness and
examine them for signs of diseases.

The physician formulates a hypothesis of likely diagnoses
and may or may not order further zests to clarify the
diagnosis

Diagnosis has different meanings in different contexts

Pathologist: identification of disease in terms of
histological or chemical changes

Bacteriologist: identification of disease in terms of the
infective agent

Diagnosis has different meanings in different contexts

Specialist doctor:
The focal point of thought in the treatment of a patient.

Diagnosis, gives a name to the patient’s ailment, the
thinking goes backward to decide about pathogenesis,
and forward to predict prognosis and choose therapy.

Feinstein A. 1967

Diagnosis has different meanings in different contexts

Family doctor:

Diagnosis is an assessment of his patient’s physical,
psychological and social condition.

What are tests used for?

McHIUMGR...........

* Increase certainty about
presence/absence of disease

e Disecase severity

* Monitor clinical course

* Assess prognosis — tisk/stage
within diagnosis

Ly
* Plan treatment e.g,, location / ._\

¢ Stall for time!

“Off hand, I'd say you're suffering from an
armow through your head, but just to play
it safe, I'm ordering a bunch of tests.”

Diagnostic stages & strategies

Stage Strategies used
o *Spot diagnoses
Initiation of the *Self-labelling
—— (I EEaeats +Presenting complaint
*Pattern recognition
l *Restricted Rule Outs
Refinement of the *Stepwise refinement
diagnostic causcs *Probabilistic reasoning
*Pattern recognition fit
*Clinical Prediction Rule
) L *Known Diagnosis
Deﬁn.mg th‘? il Further tests ordered
— ittt *Test of treatment
*Test of time
*No label

(Heneghan et al, BM] 2009)
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Not all diagnosis need tests?

Meningitis Chicken Pox

Roles of new tests

* Replacement — new replaces old

— E.g. CT colonography for batium enema
* Triage — new determines need for old

— E.g. B-natriuretic peptide for echocardiography
* Add-on — new combined with old

— E.g. ECG and myocardial perfusion scan

Existing Replacement Triage add-on
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S ¢ Roles of tests and pasitions in existing diagnostic pattways

Interpreting Diagnostic Studies

What do all
numbers
mean??

>

Diagnostic Studies

Series of patients I
Index test |

|

Reference (“gold”) standard I

|

Compare the results of the index
test with the reference standard,

blinded

Diagnostic Study Example

Primary care

Near patient testing for influenza in children in primary
care: comparison with laboratory test
man, Sasha Shepperd, Judy White, Andress G Haysard,

nthony Harnden, Angela Brucgger

A
Maria Zambem, Dervick Crook, David Mant

Gompartson of peas pabiet besting with reverse Iranscrgtion
palyerase chain reaction (RT-PCA) testing for influsnza in
chadren

RLPoA st
i Nepsie ot
7 7 ]
] ) i
[} ® T

Appraising diagnostic tests: 3 easy steps

*Appropriate spectrum of patients?

*Does everyone get the gold standard?

| Are the results valid? | Is there an independent, blind or
objective comparison with the gold
standard?
| What ate the results? |
Will they help me look

after my patients?
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1. Appropriate spectrum of patients?

* Ideally, test should be performed on a group of
patients in whom it will be applied in the real
world clinical setting

* Spectrum bias = study using only highly
selected patients....... perhaps those in whom
you would really suspect have the diagnosis

2. Do all patients have the gold standard?

* Ideally all patients get the gold /reference
standard test

* Work-up bias = only some patients get the
gold standard.....probably the ones in whom
you really suspect have the disease

Verification (work-up) Bias

Series of patients I

|

| I Index test |

Reference (“gold”)
standard

Compare the results of the index
test with the reference standard,

blinded

Incorporation Bias

Series of patients I

|

Index test |

|

Reference standard..... includes
parts of Index test

|

Blinded cross-classification |

Differential Reference Bias

Series of patients |

|

Index test |

l |

' Ref.Std.A | | Ref.std.B |

|

Blinded cross-classification I

3. Independent, blind or objective comparison
with the gold standard?

* Ideally, the gold standard is independent, blind
and objective

* Observer bias = test is very subjective, or done
by person who knows something about the
patient
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Observer Bias

Series of patients |
Index test |

|

Reference (“gold”) standard I

|

I Unblinded cross-classification I

Participants, methods, and results

From January © March 2001 and Octwober w March
2002 we asked general practitioners in Oxfordshire 1

1. Spectrum identify_childven with _cough_and_fever_who_they
thought had more than a simple cold. Using a nasal

(QuickVue; Quidel, San Diego, CA). A research nurse

did the test, which took 12 m S

3. Gold standard We collected a nasopharyngeal aspirate from the
other nostril and wansported the sample to the labora-
tory within for

wrs. The laboratory stafl were blinc
tient test. Afier o
phate bullered saline to the aspirate wi
emulsified sample o lysis bulfer before freezing it
at =80°C. We used RT-PCR 1o convert the extracte
nucleic acids from RNA to complementary D
performed a multiplex, nested PCR assay, using primer
sets specific to influenza A and B, on all the samples. To,
validate our results we included  quantified tissue;
culture specimens of influenza A and B as positive
controls and water as negative control with every batch

to the result of

e

>

of samples tested,

A nasal swab and a nasopharyngeal aspirate we

n from 157 children. The children’s median a
ars (range 6 months o 12 years), and 100 were

_ bovs, We detected influenza by REPCR in 61 children

Appraising diagnostic tests

*Appropriate spectrum of patients?

*Does everyone get the gold standard?

| Are the results valid? | *Is there an independent, blind or
objective comparison with the gold
standard?
| What are the results? | Bl gty
*Likelihood ratios
*Positive and Negative Predictive Values
Will they help me look

after my patients?

A nasal swab and a nasopharyngeal aspirate were
taken from 157 children. The children’s median age

was 3 years (range 6 months to 12 years), and 100 were
boys. We detected. ir nza I))in 61 children
(39%). Th as positive in 27 of these
61 children, "gviTig of 44% (95%

97% (91% to 99%) (table). Thed
positive test result was 14.2 (4.5 to 44.7) and for a nega-
tive result 0.58 (0.46 to 0.72).

The 2 by 2 table

Disease

+ -
True False
+ positives positives
Test
False True
- negatives negatives

The 2 by 2 table: Sensitivity

D|Sease Proportion of people
+ WITH the disease who

- .
have a positive test result.
84 4
+ True So, a test with 84%
positives sensitivity....means that
the test identifies 84 out
Test 6 of 100 people WITH the
disease
False
- .
negatives
v

Sensitivity =a /a+c | Sensitivity = 84/100
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The 2 by 2 table: Specificity

Disease
+ = Proportion of people
25 WITHOUT the disease
b who have a negative test
+ False result.
positives So, a test with 75%
75 specificity will be
TeSt d NEGATIVE in 75 out of
True 100 people WITHOUT
- negatives the disease

Specificity =d / b+d || Specificity = 75/100

The Influenza Example
Disease: Lab Test
+ = There were 61 children
who had influenza...the
+ 27 3 30 rapid test was positive in
27 of them
Test: Rapid Test
34 93 127 There were 96 children
- who did not have
influenza... the rapid test
was negative in 93 of
61 96 | 157 e
v
Sensitivity = 27/61 = 0.44 (44%) ‘ ‘ Specificity = 93/96 = 0.97 (97%)

A mnasal swab and a nasopharyngeal aspirate were
taken from 157 children. The children’s median age
was 3 years (range 6 months to 12 years), and 100 were
boys. We detected influenza by RIT-PCR in 61 children
(39%). The near patient test was positive in 27 of these
61 children, giving a of (95%
confidence interval 32% to : and a(specificity) of
97%)(91% to 99%) (table). The likelihood ratio for a
positive test result was 14.2 (4.5 to 44.7) and for a nega-
tive result 0.58 (0.46 to 0.72).

Tip
* Sensitivity is useful to me

— “The new rapid influenza test was positive in 27 out of 61 children with
influenza (sensitivity = 44%)”

* Specificity seems a bit confusing!

— “The new rapid influenza test was negative in 93 of the 96 children who did
not have influenza (specificity = 97%)’

¢ So...the false positive rate is sometimes casier

False positive rate = 1 - specificity

— “There were 96 children who did not have influenza... the rapid test was
falsely positive in 3 of them’

— So a specificity of 97% means that the new rapid test is wrong (or falsely
positive) in 3% of children

Positive and Negative Predictive Value

Disease PPV = Proportion of

people with a positive test
+ - -
who have the disease.

2 b » PPV=a/a+b
+

True False
positives positives
Test . .
NPV=d/c+d
False True ;
negatives negatives NPV = Proportion of

people with a negative test
who do not have the
disease.

The Influenza Example

Disease: Lab Test

+ -
» | PPV =27/30 = 90%
+| 27 3 30
Test: Rapid Test NPV = 93/127 = 73%
34 93 127

61 96 157
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Positive and Negative Predictive Value
NOTE

*PPV and NPV are not intrinsic to the test — they also depend on
the prevalence!

*NPV and PPV should only be used if the ratio of the number
of patients in the disease group and the number of patients
in the healthy control group is equivalent to the prevalence
of the diseases in the studied population

*Use Likelihood Ratio - does not depend on prevalence

Likelihood ratios

(Positive likelihood ratio (LR+)|

How much more likely is a positive test to be found in a person
with the disease than in a person without it?

LR+ = sens/(1-spec)

(Negative likelihood ratio (LR-)]

How much more likely is a negative test to be found in a person
without the condition than in a person with it?

'LR- = (I-sens)/(spec) |

Diagnosis of Appendicitis

. Rovsing’s sign
McBurney’s point .
If palpation of the left lower
quadrant of a person's abdomen
results in more pain in the right

lower quadrant

umbilicus '
appendix Iowti& Psoas si
- gn
/ e Abdominal pain resulting from
upper part of pa:‘swily EXtE'nd”;ﬁ the:hlgrtof at. |
pelvic bone . A | patient or asking the patient to actively

flex his thigh at the hip

What do likelihood ratios mean?
LRs = Diagnostic Weights
Probability -
Increase
< >
45 +156% +30% +45%
LRs 0.1 1 2 5 10 LRs
L P BT EE e
LR=1 LR>10 = strong
LR<0.1 = strong positive test
negative test No diagnostic result
result value
For Example
APPENDICITIS
decrease "% jncrease
-45% -30% -15% +15% +30% +45%
LRs OHSE028 05 1 2 5 10 ILRs
. [ Tt i |

Absence of severe right lower ﬂﬂcBumey‘s point tenderness
quadrant tenderness Rovsing's sign

sence of McBurney's point tenderness Psoas sign

McGee: Evidence based Physical Diagnosis (Saunders Elsevier)

Appraising diagnostic tests

*Appropriate spectrum of patients?
*Does everyone get the gold standard?

| Are the results valid? I there an independent, blind or
objective comparison with the gold
standard?

*Sensitivity, specificity

| What ate the results?

*Likelihood ratios

*Positive and Negative Predictive Values

Will they help me look *Can I do the test in my setting?

. Do results apply to the mix of patients I see?
after my patients? “Will the result change my management?

*Costs to patient/health service?




16/12/2010

Will the test apply in my setting?

* Reproducibility of the test and interpretation in my setting
* Do results apply to the mix of patients I see?

* Will the results change my management?

* Impact on outcomes that are important to patients?

* Where does the test fit into the diagnostic strategy?

* Costs to patient/health service?

Reliability — how reproducible is the test?

* Kappa = meésurg of inter- " Kappa vale
observer reliability Tachypnoea 025
Value of Kappa  Strength of Agreement | Crackles on 0.41
<0.20 Poor auscultation
0.21-0.40 Fair Pleural rub 0.52
0.41-0.60 Moderate Chest XRay for |0.48
0.61-0.80 Good cardiomegaly
0.81-1.00 Very Good MRI spine for 0.59
disc herniation

BEE -
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New brain scan to diagnose autism

ABrain scan that detects autism in adults
could mean much more straighttorward

diagnosis of the condition, scientists say.
Experts at King's College London said b
- tested 0n 40 pecp - ide but crucial
Signs of autism, only detectabie by computer

Current methods of giagnosis ¢n be lengthy
ang expensive

mputer scan show
3 wath autisry

But some expents say further research will be
needed hefore e new tecnnique can be widely
used

The researchers detected autism with over 90% accuracy, the Journal
of Neuroscience reports.

guardian.couk s

ment | Cul usiness | Money | Life & style | Travel | En

NOTES&THEORIES 4

8
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Why autism can't be diagnosed with 5 b B oo

brain scans #Teet| 170
in scans to dg B Comments )

howed her imaging technique was
r group had autism. It we geta new
' be 90 ate she sald

a
case, we wil 3ls fi

Pretty simpie then, you turm up,
chan g out whet

you nave

well, you couldn't be any further from the truth
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Medical eseare

Natural Frequencies

\
Your friend, the avid Guardian Reader, ‘\
reads Carl’s commentary and asks you:

“Well, you're the Doctor, what's going on here? Who is
right? If my child had this test and it was positive,
what’s the chance my child has antism??

Nearobiaogyaf Discsse
Describing the Brain in Autism in Five Dimensions—Magnetic

Resonance Imaging-Assisted Diagnosis of Autism Spectrum
Disorder Usinga Multiparameter Classification Approach

quand, Janina Moarao Miranda,"* Patrick Johasion,! Eibcen M. Daly,
o Malczon, Clodagh M. Murphy, Dene Rebertson, Steven ¢ Willisms

Table:3. Results of VM dassfication between A3Dand control group using

Morphometricfratwre_ Correctly cassied (%) _Sensthity (%) _Speciialy (§)_p

Left hemisghese
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precisely fied, but t app arounf) et 8 5 - L

in100 15 3 best estma s nee in Fighthenighere

children. No prevalence studles have ever been care Alpuanetes 65 @ n 003

aoults Gortial tidoess 60 6 55 <00
Radial curvature 525 ] 55 030
Jr———1 @ @ 00
Metricditortion ~ 57.5 45 n 0.08
Plara s * 5 <060
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of 80%.

Autism has a prevalence
of 1%.

The test has sensitivity
of 90% and specificity

Natural Frequencies

« 100% y
. 50%
. 0% |

Always

Maybe

Never

Natural Frequencies

Autism has a prevalence of 1%.

The test has sensitivity of 90% and specificity of 80%.

If the test is positive, what are the chances he/she has
the disease?

Prevalence of 1%, Sensitivity of 90%, Specificity of 80%

Disease -ve

0.9

Testing +ve

19.8

20.7 people
test
positive.........

of whom 0.9
have the
disease

So, chance of

— N .
disease is
False 0.9/20.7, about
positive rate 4.5%
=20%

Carl Hen
Duectos o?
chnicallea
Urirersty

57, CERM Homepage

autism and brain scan test: the real

Abvut TrustTheEvidence.net

The first place... he last words

TrustThaEvidence » € Waneahan's Hea

What has happened is the sensitivity has been taken for the positive
predictive value, which is what you want to know: if | have a positive test
do | have the disease?

Sensitivity: The proportion of people with disease who have a positive test.
Positive predictive value (+PV): The proportion of peaple with a positive
test who have disease

So, for { prevalence of 1%,
That is abUt-S--avery
at a prevalence of 2%, only 8

5% would be correctly identified

Suddenly, not that great a test. This has to be one of the worst examples
of misinterpreting d\agpos_hc test ygsul!s in thg v_nedla \'vg_ever seen

do | hars the disease?

aCpositive predictive value is 4.5%
ositiveTe bbbt Even .

Prevalence of 30%, Sensitivity of 90%, Specificity of 80%

Disease +ve

100
N

Disease -ve

30 27

Testing +ve

14

70

False
positive rate

41 people test
positive .

of whom 27
have the
disease

So, chance of
disease is
27/41, about
66%

=20%

ARE YoU COMING To BED?

T CANT THIS
15 MPORTANT.
WHAT? [
/ SOMEONE 15 WRONG
ONTHE INTERNET.
!

sj\J
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What is the ONE thing I need to remember from today?

| Are the results valid? |

| What are the results? |

Will they help me look
after my patients?

Don’t believe everything you are told,
Ask for the Evidence!

THE RATIONAL
CLINICAL
EXAMINATION

Evidence
Based
Physical
Diagnosis

Diagnostic strategies used in primary care.
Heneghan C, Glasziou P, Thompson M, Rose P, Balla J, Lasserson D, Scott C, Perera R. BMJ. 2009
Apr 20;338:b946. doi: 10.1136/bmj.b946.

Comparative accuracy: assessing new tests against existing diagnostic pathways.
Bossuyt PM, Irwig L, Craig J, Glasziou P. BMJ. 2006 May 6;332(7549):1089-92.

Grading quality of evidence and strength of recommendations in clinical practice guidelines: Part 2
of 3. The GRADE approach to grading quality of evidence about diagnostic tests and strategies.
Brozek JL, Akl EA, Jaeschke R, Lang DM, Bossuyt P, Glasziou P, Helfand M, Ueffing E, Alonso-Coello
P, Meerpohl J, Phillips B, Horvath AR, Bousquet J, Guyatt GH, Schiinemann HJ; GRADE Working

Groui. Al\erii. 2009 Aui'64 8):1109-16.

10



