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Decreased risk of Alzheimer disease in bladder cancer patients with intravesical Bacillus Calmette-Guérin therapy: An exploratory meta-analysis

Background

Alzheimer disease (AD) is the primary cause of chronic progressive dementia worldwide, accounting for about 60-80% of all cases of dementia 1[]
. It is a progressive neurodegenerative disorder affecting 50 million people around the world, and the number will continue to increase in future with the aging of the population 2[]
. The public health burden arising from AD is expected to increase dramatically in the coming decades according to demographic trends 3[]
. 

Typical Neuropathological traits of AD includes the accumulation of amyloid β (Aβ) plaques, neurofibrillary tangles (NFT), and sustained inflammation 4

[ ADDIN EN.CITE ]
. However, there is still no curative or even disease-modifying treatment has been found for AD under the previous research and development efforts 5-7

[ ADDIN EN.CITE ]
. Accumulating evidence suggests that neuro-inflammation providing the link between Aβ and NFT. The immune system is therefore, a critical role in the pathogenesis of AD 8

[ ADDIN EN.CITE , 9]
. Notably, Baruch et.al found that an increase in peripheral immune cells could restore the balance between the immune system and brain for improving neurodegeneration 10

[ ADDIN EN.CITE ]
.

Bacillus Calmette-Gue´rin (BCG), a live attenuated form of Mycobacterium bovis, was originally applied as a vaccine anti-tuberculosis and is now the standard of treatment with intravesical instillation for intermediate and high-risk non-muscle invasive bladder cancer (hrNMIBC) 11

[ ADDIN EN.CITE ]
. A growing evidence indicated that intravesical BCG affects the regulation of peripheral and central immunity by stimulating cytotoxic activity against cancer cells 12

[ ADDIN EN.CITE , 13]
. Although the exact mechanism underlying the protective effect of BCG remains unclear, several studies have demonstrated that intravesical BCG increases the activation of lymphocytes, neutrophils, macrophages, and natural killer (NK) cells and stimulates helper T cells to secrete multiple cytokines including: interleukin (IL)-1β, IL-2, IL-6, IL-8, IL-18, tumor necrosis factor (TNF)-α, and interferon (IFN)-γ 14-16

[ ADDIN EN.CITE ]
. And these systemic immune responses could persist for up to six months post-treatment 17

[ ADDIN EN.CITE ]
. Recently, accumulating experiments showed that BCG treatment could prevent, delay, and even reverse cognitive decline in various animal models for AD 18-20

[ ADDIN EN.CITE ]
. To date, several retrospective observational cohort studies have reported the influence of BCG use or not on AD incidence in bladder cancer patients, but with controversial results 21-24

[ ADDIN EN.CITE ]
.

So far, the efficacy of BCG on the risk of AD in bladder cancer patients has not been systematically evaluated yet. Hence, our current exploratory meta-analysis aimed at investigating the efficacy of BCG in reducing AD risk among bladder cancer patients, though the relatively limited number of high-quality studies are available.

Objective

The purpose of our current meta-analysis aims to explore the association between BCG exposure and the incidence of AD in bladder cancer patients.

Methods

Search strategy 

Two investigators will independently search The Cochrane Central Register of Controlled Trials (CENTRAL), PubMed, Web of Science and Embase for eligible studies before 30 November 2022. And we will perform this meta-analysis according  to  the  recommendations  of  the Preferred  Reporting Items  for  Systematic  Reviews and Meta-analysis (PRISMA).  

Incusion and exclusion criteria

The inclusion criteria should be:

(1) studies that investigated both BCG use and incidence of AD among bladder cancer patients; 

(2) comparison of BCG with non-BCG exposure; 

(3) the diagnosis of AD as an outcome.  

The exclusion criteria should be:

(1) case reports, comments, reviews, editorials and clinical guidelines; 

(2) studies that did not provide valid data, such as the diagnosis of AD was not the outcome or the data was incomplete. 

Data extraction 

Two investigators will independently rate the quality of retrieved studies and extract the relevant data from each study using a detailed form. We will extract the data from each study including first author’s name, publication year, region, BCG doses, participants’ numbers, follow-up duration, definition of AD, the incidence of AD.

Risk of bias assessment 

The quality of studies cohorts will be appraised according to the Risk of Bias In Non-randomized Studies-of Interventions (ROBINS-I tool). If necessary, disagreements will be solved by consensus or through discussion with a third reviewer.

Strategy for data synthesis
We will manage data using the Review Manager 5.4 software (The Nordic Cochrane Centre, The Cochrane Collaboration, Copenhagen) and set odds ratio (OR) at a 95% confidence interval (95% CI) to assess the association between BCG use and the incidence of AD in bladder cancer patients. Sensitivity analysis will be performed by omitting one study per iteration. Subgroup analysis will be conducted by using BCG exposure doses, region, and follow-up duration as stratifying variables.
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