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Abstract

:

Dementia is a major neurologic syndrome characterized by severe cognitive decline, and it has a detrimental impact on overall physical health, leading to conditions such as frailty, changes in gait, and fall risk. Depending on whether symptoms occur before or after the age of 65, it can be classified as early-onset (EOD) or late-onset (LOD) dementia. The present study is aimed at investigating the role of cardiovascular factors on EOD and LOD risk in an Italian population. Using a case–control study design, EOD and LOD cases were recruited at the Modena Cognitive Neurology Centers in 2016–2019. Controls were recruited among caregivers of all the dementia cases. Information about their demographics, lifestyles, and medical history were collected through a tailored questionnaire. We used the odds ratio (OR) and 95% confidence interval (CI) to estimate the EOD and LOD risk associated with the investigated factors after adjusting for potential confounders. Of the final 146 participants, 58 were diagnosed with EOD, 34 with LOD, and 54 were controls. According to their medical history, atrial fibrillation was associated with increased disease risk (ORs 1.90; 95% CI 0.32–11.28, and 3.64; 95% CI 0.32–41.39 for EOD and LOD, respectively). Dyslipidemia and diabetes showed a positive association with EOD, while the association was negative for LOD. We could not evaluate the association between myocardial infarction and EOD, while increased risk was observed for LOD. No clear association emerged for carotid artery stenosis or valvular heart disease. In this study, despite the limited number of exposed subjects and the high imprecision of the estimates, we found positive associations between cardiovascular disease, particularly dyslipidemia, diabetes, and atrial fibrillation, and EOD.






Keywords:


atrial fibrillation; cardiovascular factors; case–control study; dementia; diabetes; dyslipidemia; early-onset dementia; late-onset dementia












1. Introduction


Dementia is a neurological syndrome characterized by an acquired cognitive decline that is severe enough to interfere with daily functioning [1,2], leading to increased fall risk, changes in gait, and overall physical deterioration, which further complicate the patient’s care and quality of life.



There are several causes of dementia, which can be classified according to the specific underlying pathology. Dementia encompasses a heterogeneous group of diseases, with Alzheimer’s disease (AD), vascular dementia, dementia with Lewy bodies, and frontotemporal dementia (FTD) being the most common underlying pathologies [3]. Regarding EOD, the most common diagnosis is Alzheimer’s dementia (AD), followed by frontotemporal dementia (FTD) and vascular dementia [4,5]. Other causes, such as progressive supranuclear palsy, Lewy’s body dementia, or Parkinson’s disease with dementia, are less common.



Additionally, dementia can be classified based on the age of symptom onset: early-onset dementia (EOD) is defined when symptoms occur before the age of 65, while symptom occurrence after the age of 65 indicates late-onset dementia (LOD) [6,7]. With societal aging, the prevalence of dementia is expected to rise, with some estimates projecting a two-fold increase in cases over the next decade [8]. The impact of dementia is significant, affecting both patients and their families, with caregivers experiencing a substantial burden [9]. For patients with EOD, the toll is often greater; given that they continue to bear substantial economic and social responsibilities [10], their employment and income are often more severely affected [11,12], and they more frequently have young children as it is also increasingly common to become a parent later in life [13].



The genetic influence in dementia is well recognized. Familial AD has been associated with autosomal dominant mutations of APP, PSEN1, and PSEN2, while more than 550 genes have been implicated in AD risk modulation [14], with the APOE ε4 allele being a major genetic risk factor [15,16,17]. FTD has a genetic cause in 30–40% of cases, with MAPT and PGRN mutations and C9orf72 expansion being the more frequent [18]. Despite genetic susceptibility playing a role in dementia’s etiology, known gene mutations explain only fewer than 10% of dementia cases. As a result, additional factors, including environmental and occupational exposures, as well as lifestyle and nutritional choices, may be implicated [19,20,21,22,23,24] and may even carry a greater weight in EOD than in LOD [25,26].



There is evidence that dementia is linked to a history of cardiovascular disease (CVD) [27], such as heart failure [28], coronary heart disease [29], and atrial fibrillation (AF) [30,31,32]. However, several studies have yielded inconclusive results, with also evidence of differences between EOD and LOD [33]. The interpretation of these data is challenging, especially given that cardiovascular risk factors, such as hypertension, are often underdiagnosed, and individuals monitored in hospitals for other medical conditions are more readily diagnosed with dementia. Italy serves as an interesting case study for observing these factors, as it has not only the highest proportion of elderly individuals in Europe [34], but it is also experiencing a rise in CVD prevalence across all age groups [35].



The aim of this study is to investigate the relation between CVDs and the risk of both EOD and LOD in order to explore possible differences due to the age of onset.




2. Methods


2.1. Study Population


This study has been approved by the Modena Hospital Ethics Committee (approval no. 186/2016). Using a case–control study design, we recruited recently diagnosed EOD and LOD cases resident in the Modena province who were referred to either of the two Cognitive Neurology Centers of the Modena province in Northern Italy—the Policlinico University Hospital and Carpi Hospital—from 2016–2019 [19,36]. These centers are tasked with managing subjects with cognitive impairment and dementia, and they represent the totality of the dementia care network in the Modena province, which is part of the nationwide network under the Italian National Health System. Referrals to these centers can be made by general practitioners or specialists. At these centers, patients are monitored periodically from the time of admission and/or diagnosis, with follow-up visits every 6–12 months. Diagnosis of dementia is carried out according to the criteria outlined in the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) [37], ensuring consistency in determining the specific clinical diagnosis (e.g., AD, FTD, vascular dementia, etc.) and the timing of symptom onset (EOD vs. LOD).



We included cases where dementia was the principal cause of disability, regardless of the dementia subtype, specifically Alzheimer’s dementia, dementia with Lewy bodies, and frontotemporal dementia [38,39], in order to recruit a comparable sample of subjects with dementia as the primary disease. Therefore, we excluded subjects with coexisting diagnoses of pervasive developmental disorders, major psychiatric disorders, or cognitive impairment in the context of another neurological disorders (e.g., multiple sclerosis or cerebrovascular disease with severe motor disability) [19]. We classified the cases based on whether the dementia was diagnosed with symptoms before the age of 65 (EOD) or after the age of 65 (LOD). We recruited the control population from the caregivers of dementia patients referred to the same centers and administered the same questionnaire to them.




2.2. Exposure Assessment


Each subject received a tailored questionnaire collecting anamnestic data and information about lifestyle factors, with special attention to factors possibly related to dementia [40]. The questionnaire was divided into six sections, each investigating a specific aspect of the patient’s life: (1) demographics; (2) detailed medical history; (3) occupational history; (4) non-occupational activities, such as hobbies or sports; (5) residential history. Additionally, female individuals completed a section featuring questions about previous pregnancies, menopausal status, and the use of hormone replacement therapy [19].



For medical history, we included specific questions to assess the occurrence of clinical conditions prior to the diagnosis of dementia, with a focus on cardiovascular risk factors and diseases, namely atrial fibrillation, carotid artery stenosis, diabetes, dyslipidemia, hypertension, myocardial infarction, stroke, and valvular heart disease.



Smoking exposure was thoroughly investigated by assessing if the subjects had smoked in the last six months and, if so, how old they were when they started smoking and how many cigarettes they smoked on average per day. If they did not smoke, we further asked how old they were when they quit smoking definitively. The responses were then used to classify the population into two categories, those who had smoked and those who had not, to facilitate the examination of smoking behavior as a potential confounder.



The assessment and validation of the medical history related to other clinical conditions were conducted by accessing medical hospital records and outpatient visits.




2.3. Statistical Analysis


We used multivariate unconditional logistic regression models to calculate the odds ratio (OR) and its corresponding 95% confidence interval (CI) for both EOD and LOD in relation to the investigated factors. We incorporated sex, age (in years), and education (years) into the multivariable model as potential confounders and effect modifiers. We also performed sensitivity analyses with the addition of smoking habits (never vs. ever) to the adjustment factors. Whenever possible, we conducted stratified analyses based on clinical dementia subtypes, specifically early-onset Alzheimer’s dementia (EO-AD), early-onset frontotemporal dementia spectrum (EO-FTD), and late-onset Alzheimer’s dementia (LO-AD). Finally, we also performed a sensitivity analysis with mutual adjustment for a history of stroke and AF when computing their risk estimates given their close clinical relation [41,42,43]. All analyses were performed using the statistical package Stata-18.0 (Stata Corp., College Station, TX, USA, 2023).





3. Results


The final study sample encompassed 146 participants, including 58 (male/female: 25/33) subjects with EOD, 34 (male/female: 15/19) subjects with LOD, and 54 (male/female: 23/31) controls.



Table 1 outlines the sociodemographic characteristics of the study participants, along with their education level, marital status, and smoking habits. The mean age at EOD onset was 59 years (standard deviation SD: 5.0), while the mean age at the onset of LOD was 74 years (SD: 4.0). Achieving a high-school education was noted in 32.8% of EOD cases, in 17.7% of LOD cases, and in 38.9% of controls. Conversely, 5.2%, 8.8%, and 20.4% of EOD, LOD, and control patients, respectively, had attained a university education or higher. The prevalence of individuals with a history of smoking was elevated among both EOD cases and controls. Specifically, 60.3% of EOD cases and 55.6% of controls had smoked, with EO-FTD having the highest percentage of ever-smokers at 63.2%. Conversely, LOD cases exhibit a greater proportion of non-smokers (55.9%).



Regarding dementia diagnoses, Alzheimer’s dementia was the most prevalent for both EOD and LOD cases (55.2% and 73.5%, respectively), followed by FTD (32.8% and 5.9%), although the latter was less represented among LOD cases (Supplementary Table S1), thus hampering further evaluation in the subsequent risk analysis.



History of several cardiovascular risk factors (Table 2) revealed a reduced risk for both EOD and LOD in the case of hypertension (ORs 0.54; 95% CI 0.23–1.24 and 0.55; 95% CI 0.11–2.70, respectively). In contrast, dyslipidemia and diabetes exhibited an elevated risk with EOD only (ORs 1.43; 95% CI 0.63–3.27 and 2.72; 95% CI 0.67–10.97, respectively). Conversely, a decreased risk was found with LOD (ORs 0.31, 95% CI 0.05–1.91 and 0.70; 95% CI 0.08–5.98). When assessing the history of major cardiovascular diseases, no association could be evaluated between myocardial infarction and EOD prevalence, as no cases reported a positive history. Conversely, we highlighted an increased risk for LOD (OR 2.43; 95% CI 0.16–36.26), with a substantial but imprecise risk increase in LOD-AD (OR 7.05; 95% CI 0.29–171.31). History of stroke was associated with increased risk of EOD (OR 3.78; 95% CI 0.39–36.76) but not with LOD. A positive association was observed between a pre-existing diagnosis of AF and both EOD (OR 1.90; 95% CI 0.32–11.28) and LOD (OR 3.64; 95% CI 0.32–41.39), with a similar risk increase in the AD and FTD subtypes. Finally, no clear association emerged between carotid artery stenosis and both EOD and LOD despite an indication of imprecisely decreased risk (OR 0.79; 95% CI 0.24–2.61 for EOD and OR 0.50; 95% CI 0.05–4.61 for LOD), nor was one detected for valvular heart disease, since only one control and one EO-AD case had a positive history.



The sensitivity analysis adjusting AF for stroke and vice versa is reported in Table 3, which substantially confirmed such an increase in risk. The risk of dementia associated with stroke, when adjusted for AF, revealed an association with EO and EO-AD (OR 4.01; 95% CI 0.41–39.19 and 3.81; 95% CI 0.29–50.23, respectively). Similarly, the risk associated with AF adjusted for stroke confirmed the increased risk already observed for both EOD and LOD (OR 2.07; 95% CI 0.35–12.27 and 3.43; 95% CI 0.31–38.33, respectively).




4. Discussion


In this case–control study in Modena, we investigated the relation between the history of cardiovascular disease and the risk of dementia, also based on its age of onset and main subtypes.



Dementia has a complex etiopathogenesis involving the interplay between genetic, neuropathologic, and environmental factors. Particularly in the context of EOD, genetic factors are acknowledged as robust contributors to disease risk. However, the prevalence of familial dementia is rather low, and only a minor fraction of EOD cases can be linked to familial factors [44]. Studies have indicated that cardiovascular risk factors are more relevant than potential genetic causes in EOD [45]. For instance, one study emphasized that strokes increase the risk of developing EOD by about threefold, while another study showed a high prevalence of stroke or transient ischemic attack (TIA) history in individuals with EOD compared with the general population. A higher dementia risk, regardless of age of onset, was found in individuals suffering from coronary heart disease, AF, and stroke [46]. Interestingly, a prospective cohort study conducted with over thirty years of follow-up has highlighted how the association between CVD and the onset of dementia appears to be particularly relevant among individuals who experience CVD events before the age of 60 [47].



In our study population, hypertension was associated with a decreased risk of dementia, both EOD and LOD. These findings conflict with previous results and especially with the recognized role of hypertension in the etiology of vascular dementia, being linked to cerebral small vessel disease, a primary cause of lacunar stroke and a noteworthy contributor to vascular-related cognitive impairment [48]. However, it must be noted that the evidence about hypertension in younger adults and in older adults aged ≥80 years is much more limited, with hypertension occurring later in life being linked to a lower risk of developing dementia [49,50]. Nonetheless, our different results were likely related to our selection criteria, which excluded cases with cognitive impairment within a coexisting condition causing motor deficits, such as stroke. The negative association may indicate that treatment for hypertension can be beneficial and can decrease the risk of other forms of dementia not related to stroke, consistent with the stratified analyses limited to AD and FTD indicating an even lower disease risk. Our finding could also be related to a higher detection of hypertension in subjects with dementia compared with controls, especially in its early phase. Due to the study design, the possibility of such detection bias cannot be entirely ruled out, as cardiovascular disease might be undetected or under-reported in control subjects. On the other hand, this is unlikely to occur for cardiovascular diseases such as stroke, and particularly for AF, which more frequently has a self-evident clinical presentation.



The results we found in our population confirmed the positive association between stroke and EOD, particularly in EO-AD. Despite the mutual influence of stroke and dementia in their pathophysiology and development not being clearly understood, they were demonstrated to share similar risk factors, including genetic predispositions, some comorbidities, and also similar histological alterations [51,52]. In addition, subjects with AD experience a higher incidence of strokes, more severe outcomes, and higher mortality compared with non-AD patients [53,54]. Stroke showed a significant role in dementia’s etiology irrespective of the concomitant presence of AF, particularly in the case of EOD [46]. Interestingly, also in our population, the positive association was confirmed after further adjusting for AF, although this was limited by the high imprecision of the estimates. This could be partially attributed to our study design, as patients with post-stroke dementia (i.e., who had strokes severe enough to permanently impair cognitive function in otherwise previously healthy individuals and with concomitant motor impairment) were purposely excluded. This approach limited the number of subjects reporting stroke in their medical history, as well as stratified the analysis for EO-FTD or LOD, and while this may have ensured a more homogeneous sample that allowed for comparisons between types of cognitive impairment not directly caused by a stroke episode, it may also have overlooked interactions between strokes and dementia, limiting the overall generalizability of our findings, as stroke and dementia often share a common pathogenic mechanism.



In our study, a history of diabetes and dyslipidemia revealed an increased risk of EOD for both the EO-AD and EO-FTD forms, particularly the latter. Conversely and unexpectedly, for LOD, there was a negative association with both diabetes and dyslipidemia, except for the weakly positive association between LOD-AD and dyslipidemia. This appears consistent with the notion that the factors influencing dementia development vary based on the age of onset: the younger the patient, the greater the probability that genetic or metabolic conditions could be at the root of the pathological condition [55]. This result, however, needs to be weighed against the evidence emerging from other studies showing a positive association between diabetes and late-onset dementia, and a higher risk of developing dementia when individuals were affected at a young age, regardless of its subtype. More specifically, research suggests that an earlier onset of diabetes is linked with a higher risk of dementia [56], and that the risk of AD is higher among people with diabetes than in the general population, irrespective of the age of onset [57]. Concerning diabetes, various studies have suggested that it has a role in increasing the risk of developing vascular dementia and AD, perhaps due to direct effects of the intrinsic metabolic conditions in diabetes (e.g., hyperglycemia and hyperinsulinemia) or through the mediating effect of other disorders [58]. For instance, it has been noted that the additional risk for vascular dementia, but not for nonvascular dementia, seems to be greater in women who also suffer from an increased AD and AD-related dementia mortality [59]. With regards to AF, the results of our study are consistent with other evidence suggesting its association with a higher risk of dementia. In particular, our findings suggest a positive association with both EOD and LOD, but they are stronger for the latter [60,61]. Additionally, age at AF onset appears to play a relevant role. Notably, some studies reported that an earlier AF onset was associated with a higher risk of subsequent all-cause dementia later in life [33] or found that the risk of dementia due to AF was greater in younger participants [61], while other studies reported such an association only for AF that first occurred in late-life [62]. Interestingly, a meta-analysis implementing a stratified analysis by age of onset of EOD reported a positive association between a pre-existing AF diagnosis and dementia risk in all age groups, although a negative association was noted for subjects aged ≤55 years [32]. Despite the mechanism linking a higher risk of developing EOD in individuals with AF not yet being fully clear, observational studies investigating the effects of AF therapy on dementia prevention have indicated a correlation between the use of oral anticoagulants and a reduced risk of both dementia and cognitive impairment in individuals with AF [63,64]. Various mechanisms have been suggested for the relation between AF and dementia, including changes in cerebral blood flow, rhythm-related brain hypoperfusion, embolic events, and oxidative injury [65].



This study has some strengths. Firstly, the study was conducted on a population with a definite diagnosis of dementia, with accurate methodologies in specialized centers for the evaluation and diagnosis of subjects with cognitive impairment, and it covers the entire population of the Modena province. Moreover, this is, to the best of our knowledge, the first study conducted in Italy on the role of cardiovascular risk factors in the etiology of EOD and LOD, and one of the very few carried out on the relation between CVD and specific dementia subtype. Regarding the study limitations, a concern pertains to the statistical imprecision of the estimates due to the limited number of study subjects. For these reasons, some of the study findings should be interpreted with caution due to their wide confidence intervals. However, considering the rarity of EOD, even in the case of a few exposed subjects, the results of this study provide valuable insights for future research. A larger sample size could enable stratification by age groups, which could be of interest for EOD in particular, given the varying age-specific prevalence of EOD subtypes [66]. A potential selection bias in the selection of the controls, who were recruited from among the caregivers of cases, must also be acknowledged. Regarding the cases, the deliberate exclusion of cognitive decline directly from stroke might have led to an underestimation of the actual risk, which must be noted. Finally, information bias in assessing the clinical history could also have occurred, calling for the use of validated clinical databases to allow for a more accurate evaluation of the history of cardiovascular disease and its associated treatments.




5. Conclusions


In this study, despite the limited number of exposed subjects and the high imprecision of the estimates, we found a positive association between CVD, particularly dyslipidemia, diabetes and atrial fibrillation, and EOD. Regarding atrial fibrillation, an even stronger association is noted with LOD, further confirming its role in the pathogenesis of later forms of dementia.
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Table 1. Sociodemographic characteristics of study subjects. Values are the number (N) and percentage (%), when not differently reported. EOD, early-onset dementia; EO-AD, early-onset Alzheimer’s dementia; EO-FTD, early-onset frontotemporal dementia; LOD, late-onset dementia; LO-AD, late-onset Alzheimer’s dementia.
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Characteristics

	
Controls

	
EOD

	
EO-AD

	
EO-FTD

	
LOD

	
LO-AD




	
N = 54

	
N = 58

	
N = 32

	
N = 19

	
N = 34

	
N = 25






	
Age at questionnaire filling

	

	

	

	

	

	




	
Mean (SD)

	
63.8 (9.6)

	
65.6 (5.2)

	
65.8 (4.5)

	
65.8 (5.7)

	
80.8 (6.3)

	
81.4 (5.7)




	
<65 years

	
28 (51.9)

	
22 (37.9)

	
12 (37.5)

	
6 (31.6)

	
-

	
-




	
>65 years

	
26 (48.2)

	
36 (62.1)

	
20 (62.5)

	
13 (68.4)

	
34 (100)

	
25 (100)




	
Age at disease onset

	

	

	

	

	

	




	
Mean (SD)

	
-

	
59.3 (4.7)

	
59.7 (4.1)

	
59.1 (5.1)

	
74.2 (4.4)

	
77.7 (4.8)




	
Sex

	

	

	

	

	

	




	
Males

	
23 (42.6)

	
25 (43.1)

	
11 (34.4)

	
11 (57.9)

	
15 (44.1)

	
9 (36.0)




	
Females

	
31 (57.4)

	
33 (56.9)

	
21 (65.6)

	
8 (42.1)

	
19 (55.9)

	
16 (64.0)




	
Educational attainment

	

	

	

	

	

	




	
Primary school or less

	
11 (20.4)

	
16 (27.6)

	
8 (25.0)

	
5 (26.3)

	
15 (44.1)

	
11 (44.0)




	
Middle school

	
11 (20.4)

	
20 (34.5)

	
10 (31.3)

	
5 (42.1)

	
10 (29.4)

	
7 (28.0)




	
High school

	
21 (38.9)

	
19 (32.8)

	
12 (37.5)

	
5 (26.3)

	
6 (17.7)

	
4 (16.0)




	
College or more

	
11 (20.4)

	
3 (5.2)

	
2 (6.3)

	
1 (5.3)

	
3 (8.8)

	
3 (12.0)




	
Marital status

	

	

	

	

	

	




	
Married/unmarried partner

	
48 (88.9)

	
48 (82.8)

	
25 (78.1)

	
17 (89.5)

	
25 (73.5)

	
19 (76.0)




	
Single

	
3 (5.6)

	
1 (1.7)

	
1 (3.1)

	
-

	
-

	
-




	
Separated/divorced

	
2 (3.7)

	
3 (5.2)

	
-

	
2 (10.5)

	
-

	
-




	
Widowed

	
1 (1.8)

	
6 (10.3)

	
6 (18.8)

	
-

	
9 (26.5)

	
6 (24.0)




	
Smoking habits

	

	

	

	

	

	




	
Ever

	
30 (55.6)

	
35 (60.3)

	
19 (59.4)

	
12 (63.2)

	
15 (44.1)

	
10 (40.0)




	
Never

	
24 (44.4)

	
23 (39.7)

	
13 (40.6)

	
7 (36.8)

	
19 (55.9)

	
15 (60.0)











 





Table 2. Risk of dementia for investigated cardiovascular risk factors and diseases. Odds ratio (OR) and 95% confidence interval (CI), adjusted for sex, age (in years), educational attainment (in years of education), and smoking habits (ever or never smoker). EOD, early-onset dementia; EO-AD, early-onset Alzheimer’s dementia; EO-FTD, early-onset frontotemporal dementia; LOD, late-onset dementia; LO-AD, late-onset Alzheimer’s dementia.
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	Disease
	Cases

(y/n)
	Controls

(y/n)
	OR
	(95% CI)





	Atrial fibrillation
	
	
	
	



	EOD
	5/53
	2/52
	1.90
	0.32–11.28



	EO-AD
	3/29
	2/52
	2.15
	0.31–15.02



	EO-FTD
	2/17
	2/52
	2.52
	0.27–23.49



	LOD
	6/28
	2/52
	3.64
	0.32–41.39



	LO-AD
	3/22
	2/52
	7.43
	0.31–175.94



	Carotid artery stenosis
	
	
	
	



	EOD
	6/52
	7/47
	0.79
	0.24–2.61



	EO-AD
	3/29
	7/47
	0.85
	0.19–3.76



	EO-FTD
	2/17
	7/47
	0.82
	0.15–4.56



	LOD
	2/32
	7/47
	0.50
	0.05–4.61



	LO-AD
	1/24
	7/47
	0.33
	0.02–6.60



	Diabetes
	
	
	
	



	EOD
	9/49
	3/51
	2.72
	0.67–10.97



	EO-AD
	3/29
	3/51
	1.50
	0.27–8.46



	EO-FTD
	3/16
	3/51
	2.32
	0.39–13.90



	LOD
	3/31
	3/51
	0.70
	0.08–5.98



	LO-AD
	2/23
	3/51
	0.64
	0.04–9.83



	Dyslipidemia
	
	
	
	



	EOD
	22/36
	17/37
	1.43
	0.63–3.27



	EO-AD
	11/21
	17/37
	1.18
	0.44–3.15



	EO-FTD
	8/11
	17/37
	1.55
	0.50–4.76



	LOD
	14/20
	17/37
	0.31
	0.05–1.91



	LO-AD
	13/12
	17/37
	0.47
	0.06–3.59



	Hypertension
	
	
	
	



	EOD
	19/39
	22/32
	0.54
	0.23–1.24



	EO-AD
	9/23
	22/32
	0.37
	0.13–1.05



	EO-FTD
	4/15
	22/32
	0.25
	0.06–0.98



	LOD
	17/17
	22/32
	0.55
	0.11–2.70



	LO-AD
	13/22
	22/32
	0.78
	0.12–5.30



	Myocardial infarction
	
	
	
	



	EOD
	0/58
	3/51
	-
	-

