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Red Herrings

red her·ring

ˈˌred ˈheriNG/

noun

plural noun: red herrings

1.

a dried smoked herring, which is turned red by the 

smoke.

2.

something, especially a clue, that is or is intended 

to be misleading or distracting.
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Red Herrings?
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What does that look like?
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The Take Home



Consequences

 TB is an 
octagenarian who 
is a regular user of 
PPIs for Stage C 
Reflux

 His PPI is stopped 
by his family 
doctor in response 
to family concerns 
about cognitive 
decline

http://deptmed.queensu.ca/blog/?p=1579

http://deptmed.queensu.ca/blog/?p=1579


Consequences

 A few months later 
TB presents with 
heartburn and 
difficulty 
swallowing

 Endoscopy reveals 
stricture

 Harmed by “fake 
news”



Fake News?



Fake News?



Fake News?

Meta-analysis of RCTs

Individual RCT

Observational Studies (Patient Important 
Outcomes)

Basic Research

(Test tube, animal/human physiology)

Clinical Experience  

(Non-systematic clinical observation)

Observational  
Studies 



Sir Austin Bradford Hill

Validate cause and effect

1. Biologically Plausible

2. Be Strong

3. Reflect a biological 
gradient – dose 
response relationship

4. Be found consistently

5. Hold over time –
temporal incidence of 
the disease should 
reflect prevalence of 
offending agent

6. Confirmed by 
experiment Hill, AB. 1965. Proc R Soc Med 58:295-300.
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Biologically Plausible?

 PPIs cross BBB so 
could directly effect 
brain



Biologically Plausible?

 Increased Aẞ levels in 
amyloid cell model in mice 
brains. 

 Inverse γ –secretase 
modulation in combination 
with augmented ẞ-
secretase BACE1 activity 
leads to accumulation of 
Aẞ peptides which are a 
major pathological sign of 
dementia



Biologically Plausible?

 Modulation of 
degradation of Aẞ by 
lysosomes in microglia -
Fibrillar Aẞ clearance is 
pH dependent. So the 
vacuolar—type H+ 
ATPase mediate this 
acidification. 

 PPIs inhibit V-ATPase. 
Reduce Aẞ degradation 
and increase Aẞ levels



Biologically Plausible?

 PPIs associated 
with vitamin B12 
deficiency which is 
associated with 
lower cognition and 
neurological 
damage via 
impaired DNA 
synthesis and 
methylation



Biologically Plausible?



Sir Austin Bradford Hill

Validate cause and effect

1. Biologically Plausible

2. Be Strong

3. Reflect a biological 
gradient – dose 
response relationship

4. Be found consistently

5. Hold over time –
temporal incidence of 
the disease should 
reflect prevalence of 
offending agent

6. Confirmed by 
experiment Hill, AB. 1965. Proc R Soc Med 58:295-300.



Strong?

Obstet Gynecol 2012;120:920-7

1

No difference

1.44
95% CI 

1.36 to 1.52

Data base
Large Number

Greater Precision 
BUT Not Greater Validity
Precisely Wrong Answer

Selection Bias 
Inadequate Control of 

Confounding 



MOOD

COGNITION
FUNCTION

BEHAVIOUR

Natural History of ALZ

TIME Brodaty et al. 2003. J. Clin Psychiatry 64:36. 

http://www.ucc.ie/en/

http://www.ucc.ie/en/


Protopathic Bias

Cases

Sample with 
Disease Population with 

Disease

Controls

Much Larger 
Population 

without Disease

Risk Factor 
Present

Risk Factor 
Absent

Risk Factor 
Absent

Risk Factor 
Present

Sample 
without 
Disease

Case-Control Study

Select sample from population with disease 
(cases)

Select sample from population at risk that is 
disease free (controls)

Measures Predictor variables
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Strong?

Obstet Gynecol 2012;120:920-7

1

No difference
1.44

95% CI 
1.36 to 1.52

Education
Family History

Dr Visits
Ascertainment Bias

Alcohol,Smoking, 
Hypertension,Obesity 

Physical Inactivity…

1.66
95% CI 

1.57 to 1.76

Age, Sex, Depression, 
Diabetes, Stroke, 

Ischemic Heart Disease

Adjusted 
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Validate cause and effect

1. Biologically Plausible

2. Be Strong
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temporal incidence of 
the disease should 
reflect prevalence of 
offending agent
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Hierarchy of Evidence

Meta-analysis of RCTs

Individual RCT

Observational Studies (Patient Important 
Outcomes)

Basic Research

(Test tube, animal/human physiology)

Clinical Experience  

(Non-systematic clinical observation)

Meta-Analysis
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Consistent?

Heterogeneity

Not Significant 



Consistent?
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Consistent?

J Am Geriatr Soc 2017doi: 10.1111/jgs.15073
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Consistent?

J Am Geriatr Soc 2017doi: 10.1111/jgs.15073



Sir Austin Bradford Hill

Validate cause and effect

1. Biologically Plausible  -
WHO KNOWS

2. Be Strong  - NO

3. Reflect a biological gradient –
dose response relationship

4. Be found consistently - NO

5. Hold over time – temporal 
incidence of the disease should 
reflect prevalence of offending 
agent

6. Confirmed by experiment

Hill, AB. 1965. Proc R Soc Med 58:295-300.



And the Winner Is?

1437

101
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red her·ring

ˈˌred ˈheriNG/

noun

plural noun: red herrings
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