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Study question What is the 
association between use 
of antipsychotic drugs and 
cholinesterase inhibitors and 
risk of falls and fractures in 
elderly patients with major 
neurocognitive disorders?

  Methods  15 278 adults aged 
≥65 in Taiwan, with newly 
prescribed antipsychotic drugs 
and cholinesterase inhibitors, 
who had an incident fall or fracture 
during 2006-17, were included. 
Conditional Poisson regression 
was used to derive incidence rate 
ratios to evaluate the association 
between risk of falls and fractures 
and different treatment periods 
(use of cholinesterase inhibitors 
alone, antipsychotic drugs 

alone, or a combination of both) 
compared with the non-treatment 
period in the same individual. A 
14 day pretreatment period was 
included because of concerns about 
confounding by indication.  

  Study answer and limitations  
Compared with the non-treatment 
period (incidence rate per 100 
person years 8.30, 95% CI 8.14 
to 8.46), the highest risk of falls 
and fractures was during the 
pretreatment period, followed by use 
of a combination of cholinesterase 
inhibitors and antipsychotic drugs, 
antipsychotic drugs alone, and 
cholinesterase inhibitors alone 
(table). The risk during the treatment 
period could reflect a combination 
of patients’ unsteadiness because 
of their disease, the effects of the 
drugs in relieving neuropsychiatric 
symptoms, and the side effects of 
the drugs. 

  What this study adds  Factors other 
than drugs should be taken into 
consideration when evaluating 
the risk of falls and fractures 
associated with cholinesterase 
inhibitors and antipsychotic drugs 
in elderly patients with major 
neurocognitive disorders. 
  Funding, competing interests, and data 
sharing  See full paper on bmj.com. 
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ORIGINAL RESEARCH Self-controlled case series

 Risk of falls and fractures in different study periods 

No of 

events

Incidence rate/100 

person years (95% CI)

Adjusted incidence 

rate ratio (95% CI)*

All events (n=15 278):

 Non-treatment 10 208 8.30 (8.14 to 8.46) Reference

 Pretreatment 657 52.35 (48.46 to 56.47) 6.17 (5.69 to 6.69)

 Cholinesterase inhibitor alone 1790 9.41 (8.98 to 9.86) 1.17 (1.10 to 1.24)

  Antipsychotic drug alone 1353 10.34 (9.80 to 10.89) 1.33 (1.24 to 1.43)

 Combination 1270 10.55 (9.98 to 11.14) 1.35 (1.26 to 1.45)

Falls (n=766):

 Non-treatment 341 5.05 (4.54 to 5.61) Reference

 Pretreatment 84 134.70 (107.30 to 

164.70)

10.39 (8.08 to 

13.37)

 Cholinesterase inhibitor alone 120 12.39 (10.31 to 14.76) 0.91 (0.71 to 1.18)

 Antipsychotic drug alone 107 19.28 (15.88 to 23.20) 1.36 (1.02 to 1.82)

 Combination 114 21.98 (18.22 to 26.31) 1.55 (1.17 to 2.05)

Fractures (n=14 874):

 Non-treatment 9998 8.36 (8.20 to 8.53) Reference

 Pretreatment 627 51.31 (47.41 to 55.45) 6.11 (5.62 to 6.63)

 Cholinesterase inhibitor alone 1735 9.16 (8.74 to 9.60) 1.18 (1.11 to 1.26)

 Antipsychotic drug alone 1299 10.18 (9.64 to 10.74) 1.34 (1.24 to 1.43)

 Combination 1215 10.33 (9.76 to 10.93) 1.35 (1.25 to 1.45)

 Combination=combination of cholinesterase inhibitors and antipsychotic drugs. 

 *Compared with non-treatment period. 

 Use of antipsychotic drugs and cholinesterase inhibitors  Use of antipsychotic drugs and cholinesterase inhibitors 
and risk of falls and fractures and risk of falls and fractures 
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  Study question  Is exposure to residential road traffic and railway noise 
associated with risk of incident dementia? 

  Methods  This cohort study included all adults aged ≥60 living in 
Denmark between 2004 and 2017 (n=1 938 994). Using appropriate 
noise exposure models, road traffic and railway noise were estimated 
at the most and least exposed façades of all residential buildings 
in Denmark. The amount of noise cohort members were exposed to 
for the past 10 years was calculated based on their address history. 
Data were used from national hospital and prescription registries to 
identify new patients with all cause dementia and dementia subtypes 
(Alzheimer’s disease, vascular dementia, and Parkinson’s disease 
related dementia). 

  Study answer and limitations  Of 103 500 participants with incident 
dementia, 31 219 received a specific diagnosis of Alzheimer’s disease. 
Long term residential exposure to road traffic and railway noise was 
associated with increased risk of all cause dementia. The risk of 
incident all cause dementia was 18% (95% confidence interval 15% 
to 21%) higher for those exposed to ≥55 dB of road traffic noise at the 
least exposed façade of a building, compared with those exposed to 
<40 dB. The risk of Alzheimer’s disease was 27% (95% confidence 
interval 22% to 34%) higher for those exposed to road traffic noise 
≥55 dB (compared with <40 dB) and 24% (17% to 30%) higher for 
those exposed to railway noise ≥50 dB (compared with <40 dB), both 
measured at the least exposed façade. The analysis lacked information 
on lifestyle behaviours and factors that might affect personal exposure 
to noise, such as sound insulation in homes. 

  What this study adds  Long term residential exposure to road traffic and 
railway noise at the most and least exposed façades of buildings was 
associated with increased risk of all cause dementia and dementia 
subtypes, especially Alzheimer’s disease. 

  The World Health Organization estimates 
that about 50 million people worldwide 
have some form of dementia, with nearly 10 
million new patients added to that number 
each year ( www.who.int/news-room/
fact-sheets/detail/dementia ). Even though 
Alzheimer’s disease accounts for at most 
60-70% of the cases, by the time of their 
death most patients with dementia exhibit 
a mixed pathology of Alzheimer’s disease, 
vascular dementia, and Parkinson’s disease 
related dementia. 1  Thus, the identifi cation 
of new modifi able risk factors for all types 
of dementias is urgently needed to address 
and combat this costly and growing global 
health crisis. 

Modifiable exposure
 A better understanding of the role of 
widespread and modifi able environmental 
exposures is needed, including 
transportation related exposures such as 
noise. 2   3  According to a report from WHO, 4  
traffi  c noise alone is responsible for the 
loss of more than one million healthy 
life years annually in western Europe as 
a result of noise related disability and 
disease, including cognitive impairment. 

Evidence from animal studies suggests that 
exposure to noise might even modify some 
brain structures: noise has been associated 
with reduced brain volume in the medial 
prefrontal cortex and a reduction in 
cortical thickness in the hippocampal 
and amygdala areas—all are essential 
components of the neural circuitry 
mediating stress responses. 5  -  9  

 The paper by Cantuaria and colleagues 
reports new fi ndings on dementia and 
two types of noise—traffi  c on roads and 
railways—aff ecting large populations 
worldwide. 10  The authors report that higher 
10 year average exposures for both types of 
noise were associated with a higher risk of 
all cause dementia in Danish adults aged 
60 or older, who were followed for incident 
dementia between 2004 and 2017. They 
also estimated that as many as 1216 of the 
8475 incident cases of dementia registered 
in Denmark in 2017 could be attributed to 
these noise exposures, indicating a great 
potential for dementia prevention through 
reduction in transportation related noise. 

 This prospective cohort study has 
substantial strengths as it is based on 
information from Denmark’s high quality 
national data registers. Specifi cally, these 

registers collect both high quality electronic 
medical data and residential addresses, 
along with information on buildings and 
land use that allows sophisticated modeling 
of exposure to noise as well as traffi  c related 
air pollutants. The data on residential 
addresses is accurate and reliable, as 
access to many social services in Denmark 
depends on registration. 

Reliable data
 The validity of noise exposure in any study 
depends on the accuracy of residential 
information (including length of residency) 
and whether noise metrics (24 hour 
averages, daytime or night-time, minimum 
or maximum noise levels at the front and 
back of buildings) can be generated from 
information on land use, noise sources 
(road, railway, airport, or industrial, 
continuous or intermittent), vehicle types 
(light, medium, or heavy) and speed, 
ground classifi cation (soft or hard), and 
spatial and diurnal traffi  c patterns, in 
addition to building types and locations. 
Cantuaria and colleagues had access to 
reliable data on many of these variables 
when determining noise exposures for all 
participants’ residences over more than 20 

Traffic noise alone is responsible for the loss of more than 
one million healthy life years annually in  western Europe
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years  and when assessing  long term noise 
for millions of Danish citizens. Also, the 
authors controlled for the infl uence of traffi  c 
related air pollution, a well known risk 
factor for dementia and a major potential 
confounder, further increasing the validity 
of their fi ndings. 

 Even this comprehensive and large 
Danish study, however, does not present the 
full picture of possible harm to the ageing 
brain associated with long term exposure 
to noise. The authors’ residential noise 
estimates accounted only for road traffi  c 
and railway noise, not noise from airports, 
industrial activities, or occupational 
exposure. Exposure to noise at work might 
infl uence vulnerability to exposures to 
ambient noise in later life, for example. 
Noise might also aff ect the risk of other 
chronic disorders, such as high blood 
pressure, through which noise contributes 
indirectly to dementia risk. 11  Lack of data 
on protective measures, such as installing 
windows with sound insulation, might 
contribute to exposure misclassifi cation 
for ambient noise that, if non-diff erential, 
can bias eff ect estimates towards the null in 
studies such as this one. Finally, dementia 
is pathologically and clinically complex. 12  
Identifying cases from medical or hospital 
records might be incomplete, resulting in 
an underestimation of the true incidence 

Associations between 10 year mean exposure to road traffic and railway noise at the most and least exposed facades of buildings and risk of all cause dementia, 

using the fully adjusted model (model 2; see bmj.com). Figure shows hazard ratios and corresponding 95% confidence intervals

  Funding, competing interests, and data sharing  This work was funded by the William Demant Foundation and the Independent Research Fund Denmark, which provided 

funding for some of the authors. No other competing interests. The study is based on data from the Danish registers, and therefore the data cannot be shared in raw form.  

or prevalence of dementia, particularly in 
older adults with multiple comorbidities for 
whom documenting dementia may not be a 
priority. 

 The widespread and substantial 
exposures to noise worldwide, the severity 
of associated health consequences, and the 
limited tools available for people to protect 
themselves, strongly support the WHO’s 

argument that “noise pollution is not only 
an environmental nuisance but also a threat 
to public health.” 13  Reducing noise through 
transportation and land use programmes 
or building codes should become a public 
health priority.   
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  Study question  How does the US Food and 
Drug Administration handle cancer drugs that 
initially received accelerated approval but 
failed to improve the primary endpoint in post-
approval trials, and do these negative post-
approval trials change treatment guidelines? 

  Methods  A cohort of cancer drugs that had 
initially received accelerated approval from the 
FDA but failed to improve the primary endpoint 
in post-approval trials was identified. FDA 
and National Comprehensive Cancer Network 
guidelines reports were reviewed to assess 
whether these negative post-approval trials 
led to withdrawal/revoking of approval and 
delisting from guidelines. 

  Study answer and limitations  Of the 18 
accelerated approval indications for 10 cancer 
drugs that failed to improve the primary 
endpoint in post-approval trials, the approvals 
for 11 (61%) were voluntarily withdrawn, 
one was revoked, and six (33%) remained 
on label. Most of these drugs continue to 
receive high level endorsement in the National 
Comprehensive Cancer Network guidelines. The 
study relied on publicly available information, 
and these data may change with time. 

  What this study adds  Cancer drug indications 
that received accelerated approval often 
remained on formal FDA approved drug 
labelling and continued to be recommended in 
clinical guidelines several years after statutorily 
required post-approval trials showed no 
improvement in the primary efficacy endpoint.  

    

ORIGINAL RESEARCH Retrospective observational study

Timeline showing dates of accelerated approval, announcement of negative results from confirmatory 

trials, and regulatory action, if any. Pembrolizumab for PDL1+ gastro-oesophageal cancer and 

nivolumab for hepatocellular cancer were subsequently voluntarily withdrawn by industry in July 2021. 

AML=acute myeloid leukaemia; CLL=chronic lymphocytic leukaemia; NSCLC=non-small cell lung cancer; 

SCLC=small cell lung cancer; TNBC=triple negative breast cancer

Regulatory and clinical consequences of negative confirmatory trials of accelerated Regulatory and clinical consequences of negative confirmatory trials of accelerated 
approval cancer drugsapproval cancer drugs
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