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Abstract 

Background:  The most common form of dementia is Alzheimer’s disease (AD). The clinical manifestations of AD 
are loss of memory that is progressive and deterioration in cognitive function. The objective of this study is to find 
patterns of AD among patients regarding clinical aspects, psychological aspects, and laboratory aspects, as well as to 
determine the role of some genes (APOE1, APOE2, and TMEM106B) in the pathogenesis of AD. In this case–control 
study, 40 patients with AD were recruited from the inpatient neurology departments and outpatient neurology clinics 
of the university hospitals in the period of January 1 to December 31, 2017. Furthermore, 40 cross-matched control 
patients underwent a complete history taking, neurological examination, brain MRI or CT, psychometric tests, thyroid 
function, and lipid profile measurements. Extracted DNA was quantified using a nanodrop analyzer (ND-1OOO) spec‑
trophotometer for TMEM106B (rs1990622), APOE2 (rs429358), and APOE1 (rs7412).

Results:  All subtypes of lipid profiles were significantly higher in patients with AD than the controls. There was a 
significant difference between the two groups regarding TMEM106B. There was an insignificant difference regarding 
thyroid hormones T3, T4, and TSH between patients and controls. There was no significant difference between AD 
patients and the control group regarding APOE-1 and APOE-2. Patients were worse than controls in tests of cognition, 
such as The Cognitive Abilities Screening Instrument (CASI) and auditory number and letter span test. In addition, AD 
patients had more depression than controls.

Conclusion:  There may be a significant role of a high lipid profile and TMEM106B expression in the pathogenesis of 
AD.
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Background
Alzheimer’s disease (AD) is a neurodegenerative disorder 
with progressive deterioration in cognition and behavior 
[1, 2].

Common genetic variants explain a large proportion 
of the heritability of sporadic AD dementia [3]. Patho-
genesis of AD result from multiple steps that lead to 
deposition of amyloid plaques and neurodegeneration in 
important brain areas responsible for memory and cogni-
tion. AD is a neurodegenerative disease of multifactorial 

origin. Both neurodegeneration and chronic inflamma-
tion occur in AD [4]. Multiple genes mutations and poly-
morphisms (APP, PSEN1, PSEN2, and ApoE) located on 
4 different chromosomes (1, 14, 19, and 21) are directly 
associated with AD [5]. The links between genetic and 
environmental factors were documented by mechanisms 
of epigenetics.

Human apolipoprotein E (ApoE) is a 299-amino-acid 
protein. Its molecular mass is 36 kDa. Astrocytes, micro-
glia, and some neurons synthesize and secrete ApoE. The 
main role of ApoE is repair of brain injury via lipids redis-
tribution among neurons, neurite outgrowth modulation 
and integrity of blood vessels. Human ApoE isoforms 
have been shown to confer differential susceptibility to 
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AD [6]. The ApoE ε4 allele is considered a risk factor in 
sporadic AD, while the ApoE ε2 allele is likely to be pro-
tective [7, 8].

There is still a debate about the molecular mechanism 
of ApoE contribution to AD pathophysiology [9]. ApoE2 
is relatively rare, its incidence is only about 5%. ApoE2 
may have a positive role in maintaining the brain struc-
tural integrity. This may lead to its cognition-favoring 
properties and increased resistance to development 
of AD pathology in early stages [6]. On the other hand, 
APOE-ε4 has well-known effects, such as compromised 
integrity of blood–brain barrier and increased accumu-
lation of amyloid-β [10]. Strong association between 
ApoE4 and cerebrovascular deficits in the form of cer-
ebral blood flow decline with aging [11] and a significant 
increase in the risk of ischemic stroke [12].

TMEM106B is a 274-residue lysosomal protein. It has 
a cytoplasmic domain that functions in the endosomal/
autophagy pathway through dynamically and transiently 
interacting with different types of proteins. However, its 
underlying structural basis still remains unknown [13]. 
The risk of TMEM106B variants were associated with 
inflammation, loss of neurons, and deficits in cognition 
among older people (> 65 years), even without any brain 
disease. Moreover, their affection is particularly selec-
tive for the frontal cortex [14]. Satoh and colleagues 
[15] indicated that, in AD brains, there is reduction in 
TMEM106B mRNA and protein levels, but the exact 
TMEM106B level of expression in AD brains is still 
unknown.

The objective of this study is to determine the patterns 
of AD regarding the clinical presentation, the role of dif-
ferent genes (APOE1, APOE2, and TMEM106B) in the 
pathogenesis of AD dementia, and biochemical changes, 
such as lipid profile and thyroid function in AD.

Methods
In this case–control study, 40 patients with AD accord-
ing to DSM-V were recruited from the inpatient neu-
rology departments and outpatient neurology clinics 
of the university hospitals from January 1 to December 
31, 2017. The control group consisted of 40 age and sex 
cross-matched healthy individuals with no past medical 
history of vascular dementia or other causes of demen-
tia. Complete history taking, neurological examination 
(including cranial nerves, motor system, sensory system, 
and co-ordination), and brain MRI or CT were done for 
each patient. Cognitive and psychological assessment of 
the patients was done using the mini-mental state exami-
nation (MMSE) (includes tests of orientation, attention, 
memory, language and visual–spatial skills), auditory 
number and letter span test, sleep disturbances score 
(to assess sleep), geriatric depression scale (GDS) (to 

assess depression), Hachinsky ischemic score (HIS) (to 
show vascular demetia), and Cognitive Abilities Screen-
ing Instrument (CASI) (has a score range of 0 to 100 
and provides quantitative assessment on attention, con-
centration, orientation, short-term memory, long-term 
memory, language abilities, visual construction, list-
generating fluency, abstraction, and judgment). Serum 
thyroid function and lipid profiles were measured by an 
ELISA detection technique to study the relation between 
raised lipid profile and impairment in thyroid function 
and development of ALD.

Genomic DNA was extracted from venous blood using 
a pure linked kit and the procedure recommended by the 
manufacturer (Vivantis). Extracted DNA was quantified 
using a nanodrop analyzer (ND-1OOO) spectrophotom-
eter (Nanodrop Technologies Inc., Ortenberg, Germany) 
for TMEM106B (rs1990622), APOE2 (rs429358), and 
APOE1 (rs 7412). Polymorphisms were analyzed by an 
Taqman allelic discrimination assay according to manu-
facturer’s protocol (Applied Biosystems, Stepone Plus). 
Genotyping was performed using real-time PCR with a 
thermal profile of 60 ℃ for 30 s, 95 ºC for 10 min, 95 ºC 
for 15 s, and 60 ºC for 90 s.

This study had been reviewed and approved by “The 
Committee of Medical Ethics” of the Faculty of Medicine, 
Assiut University on 15/1l2017 with IRB no: 17200505 
and all the patients or their first degree relatives had 
assigned a written consent to participate in the study.

Continuous data are expressed as the mean ± standard 
deviation, and categorical data are expressed as numbers 
(percentages). Comparisons of differences in the cat-
egorical data were performed using the chi-squared test 
while the comparisons of continuous variables were ana-
lyzed by independent sample T test, and a binary logistic 
regression model was performed to detect the predictors 
of AD. All tests were two-tailed, and a p value of less than 
0.05 (p < 0.05) was considered statistically significant. All 
statistical analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) version 20 (SPSS 
Inc., Chicago, IL, USA, 2011).

Results
The demographic data of the studied groups are shown 
in Table 1 and Fig. 1. Table 2 shows the characteristics of 
the AD patients regarding residence, occupation, type of 
previous work, and education level. Table 3 shows their 
clinical manifestations.

In neuro-imaging, brain atrophy was found in 28 
patients (70%), and brain atrophy with infarction was 
found in 6 patients (15%). The MMSE indicated that 35%, 
47.5%, and 17.5% of the patients had mild, moderate, and 
severe conditions, respectively. Table 4 shows the results 
of the CASI for patients and controls. The test showed 
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significantly worse performance among patients than 
controls in all items except reading, comprehension, and 
writing.

Regarding the auditory number and letter span test, all 
AD patients had mild conditions in terms of the mem-
ory of numbers and letters with the exception of three 
patients, who had moderate letter memory and two 
patients who had moderate number memory impair-
ment. Figure  2 shows the sleep disturbance among AD 
patients based on the total sleep disturbance score. The 
HIS showed that none of the patients had multi-infarct 
dementia. Figure 3 shows the results of Geriatric Depres-
sion Scale among the AD patients, and Table 5 shows the 
results of thyroid hormones (T3, T4, and TSH) and dif-
ferent subtypes of lipids in both the patient and control 
groups.

Regarding the genetic analysis, all subjects in both 
groups had homogenous (TT, mutant) APOE-2. The 

majority of the AD group (90%) and control group (85%) 
had homogenous (CC, wild) APOE-1, while 4 patients 
(10%) and 6 patients (15%) in the AD group and control 
group had heterogeneous (CT, carrier) APOE-1, respec-
tively. This means that there was no significant difference 
between the AD patients and control group regarding 
both APOE-1 and APOE-2 (Table 6 and Fig. 4).

The majority of the AD group (80%) and control 
group (85%) had homogenous (TT, wild) TMEM106B. 
Three patients (7.5%) with AD and 6 (15%) of the con-
trol group had homogenous (CC, mutant) TMEM106B. 
Only five AD patients had heterogeneous (CT, carrier) 
TMEM106B, which means that there is a significant dif-
ference between the two groups regarding TMEM106B, 
as shown in Table 6 and Fig. 4.

A logistic regression was performed to study different 
lipid profile parameters as predictors for AD. The logistic 
regression model was statistically significant, this model 
explained 70.3% (Nagelkerke R Square = 0.703) of the 
variance in AD. Increasing triglycerides was associated 
with an increased the likelihood of AD (p value = 0.026, 
Odds ratio = 1.102)), However, increasing the VLDL 
was associated with a reduction in likelihood of AD (p 
value = 0.029, Odds ratio = 0.694) (Table 7).

Discussion
The mean of ages of AD patients in this study was 
69.37 ± 8.20 years, and the largest proportion (45%) was 
between the ages of 60 and 70  years, followed by the 
ages of 70–80 years (25%). The distribution of ages in the 
group is consistent with many studies. El-Tallawy and 
colleagues [16] found that there is increase in the risk of 
AD development with increasing age. The occurrence 

Table 1  Demographic data of studied groups

Data expressed as frequency (percentage), P value was significant if < 0.05

(n: number)

Alzheimer’s 
disease (n = 40)

Control group 
(n = 40)

P value

Age group (years) 0.08

 51–60 7 (17.5%) 7 (17.5%)

 61–70 18 (45%) 21 (52.5%)

 71–80 10 (25%) 12 (30%)

  ≥ 81 5 (12.5%) 0

Sex 0.58

 Male 23 (57.5%) 23 (57.5%)

 Female 17 (42.5%) 17 (42.5%)
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Fig. 1  Age of patients and control group
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was 0.34% for people aged 60–70  years, 2.9% for those 
aged 70–80 years and 9.74% for the people aged 80 years 
and more [16]. According to the Alzheimer’s Associa-
tion, AD occurs in 3% of people aging 65–74 years, 17% 
of those aging 75–84 years, and 32% in people ≥ 85 years 
[17, 18].

In this study, the majority of patients were illiterate 
(62.5%), 20% of them had low education, and 12.5% had 
a middle level of education. High education was recorded 
in only 5% of the patients. This is in agreement with many 
previous studies, which showed that the prevalence of 
AD is more in illiterate people than educated ones [19–
22]. However, this is not in agreement with the results of 
Ghuloum and colleagues [23], who reported that there 
in no significant association between education level 
and dementia in a Qatari population. This disagreement 
could be explained by differences in the sample number 
or type of patients.

In this study, behavioral changes and emotional 
changes were the most frequent symptoms presented in 
AD patients (75% and 70% of patients, respectively), fol-
lowed by frontal release signs (37.5%), sleep disturbances 
(30%), and visuospatial deficits (25%). In a previous study, 
the second most common symptom of AD was depres-
sion preceded by apathy [24]. This is consistent with the 
findings of this study, as most of the patients (75%) had 
depression with different degrees of severity (52.5% had 
severe depression, while 22.5% had mild depression).

Three main hypotheses may explain the relationship 
between depression and dementia: depression may be 
a risk factor or a prodrome of dementia or depression 
and dementia may be two independent pathologies [25]. 
Singh-Manoux and colleagues [26] showed that depres-
sion may be a consequence of the dementia preclini-
cal phase. He showed that the symptoms of depression 
appeared in the decade preceding the dementia diagnosis 
without the depressive characteristics (chronic, recur-
rent, etc.) [26]. This hypothesis agrees with other inves-
tigators who showed that temporal proximity between 
the onset of depression and dementia is needed if depres-
sion is a prodrome of AD, instead of depressive symp-
toms remitting and reappearing later. Based on this, late 
depression has to be a prodrome of AD [27].

Tanaka and colleagues [28] showed that depression and 
anxiety are not just comorbidities or results of dementia, 
but they are also risk factors for dementia. Kim and his 
colleagues [29] used resting-state functional MRI (fMRI) 
to address neural systems that contribute to clinical 
symptoms and functional changes across late life depres-
sion and AD showing the link between the two disorders. 
In addition, significant association between depression 
and AD was found in a total of 6 meta-analyses that rep-
resented 28 studies [30].

Table 2  Characteristics of studied patients with Alzheimer’s 
disease

Data expressed as frequency (percentage), mean (SD)

(n: number)

n = 40

Residence

 Rural 34 (85%)

 Urban 6 (15%)

Occupation

 Working 20 (50%)

 Not working 20 (50%)

Type of work

 Mental work 7 (17.5%)

 Hand work 33 (82.5%)

Education level

 Illiterate 25 (62.5%)

 Low education 8 (20%)

 Middle education 5 (12.5%)

 High education 2 (5%)

Comorbidities

 Diabetes mellitus 7 (17.5%)

 Hypertension 14 (35%)

 Nothing 19 (47.5%)

 Smoking 15 (37.5%)

 Positive family history 6 (15%)

 First-degree relative 5 (12.5%)

 Second-degree relative 1 (2.5%)

Table 3  Clinical manifestations of patients with AD

Data expressed as frequency (percentage), mean (SD)

(n: number)

Clinical manifestation n = 40

Emotional changes 28 (70%)

Behavioral changes

 Normal 15 (37.5%)

 Apathy 18 (45%)

 Agitation 1 (2.5%)

 Uncooperative 6 (15%)

Frontal release signs 15 (37.5%)

Sleep disturbance 12 (30%)

Visuospatial deficits 10 (25%)

Psychosis

 Visual hallucination 6 (15%)

 Auditory hallucination 1 (2.5%)

 Delusion 1 (2.5%)

Speech affection 7 (17.5%)

Impaired gait 5 (12.5%)

Urinary incontinence 2 (5%)

Pyramidal signs 3 (7.5%)



Page 5 of 9El‑Tallawy et al. Egypt J Neurol Psychiatry Neurosurg           (2022) 58:24 	

The total sleep disturbance score indicated that six 
patients (15%) had sleep disturbance. This is in agree-
ment with Webster and colleagues [31], who made a 
meta-analysis on 55 studies including 22,780 partici-
pants. The pooled prevalence of clinically significant 

sleep disturbances was 20% (95% confidence interval (CI) 
16% to 24%), and that of any symptom of sleep distur-
bance was 38% (95% CI 33% to 44%).

Both the patient and control groups had insignificant 
differences regarding thyroid hormones T3, T4, and TSH. 
This is inconsistent with many studies that have reported 
an association between AD and thyroid hormones. A 
total of 14 out of 23 studies showed a correlation between 
cognitive function and subclinical hypothyroidism (SCH) 
[32]. In the majority of these studies, the more high the 
thyroid function (indicated by low or low-normal TSH 
levels or high-normal FT4 levels) the more the risk of 
dementia and AD [33–35]. The controversial results 
between studies may be due differences in sample sizes.

The mean levels of cholesterol, triglyceride (TG), low-
density lipoprotein (LDL), very-low-density lipoprotein 
(VLDL), and the cholesterol/high-density lipoprotein 
(HDL) ratio were significantly higher among AD patients 
than the control group (p < 0.001). The mechanisms asso-
ciating AD and lipid dysregulation is consisted of changes 
in intestinal microbiota, and the gut–brain axis, pathway 
of neuronal signaling, disruption of BBB, dysfunction of 

Table 4  Results of CASI

n, number; STD, Slandered deviation; CI, Confidence Interval; CASI, Cognitive Abilities Screening Instruments

CASI Patient and 
control

n Mean STD T P value CI 95%

Registration and repetition Patient 40 2.100 1.5492 −20.177 0.000 (−6.0702−:−4.9798−}

Control 40 7.625 0.7742

Short-term memory Patient 40 3.317 2.6817 −7.914 0.000 {−6.5144−:−3.8956−}

Control 40 8.522 3.1800

Long-term memory Patient 40 4.278 2.8299 −4.522 0.000 {−3.7410−:−1.4540−}

Control 40 6.875 2.2780

Attention and concentration Patient 40 3.175 2.3412 −3.681 0.000 {−2.6964−:−8036−}

Control 40 4.925 1.8864

Orientation to time Patient 40 4.500 3.4269 −4.072 0.000 {−4.5785−:−1.1324}

Control 40 7.575 3.3273

Orientation to place Patient 40 3.275 1.7095 −6.146 0.000 {−2.2176:−1.1324}

Control 40 4.950 .2207

Abstract thinking and judgment Patient 40 2.725 2.5317 −9.583 0.000 {−6.7634:–4.4366}

Control 40 8.325 2.6927

Fluency 4-legged animals Patient 40 2.200 1.6045 −11.517 0.000 {−6.0989:−4.3011}

Control 40 7.400 2.3621

Reading and comprehension Patient 40 0.313 0.5024 0.413 0.681 {−0.1909:0.2909}

Control 40 0.263 0.5772

Writing Patient 40 0.238 0.5429 −0.825 0.412 {−0.4694:0.1944}

Control 40 0.375 0.9041

Drawing Patient 40 2.610 3.7471 −4.988 0.000 {−5.2678:−2.2622}

Control 40 6.375 2.9586

Naming Patient 40 0.823 0.7277 −18.926 0.000 {−2.4066:−1.9484}

Patient 40 0.823 0.7277

85%

15%

No disturbance

Sleep disturbance

Fig. 2  Sleep disturbance in patients with AD
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Fig. 3  Results of Geriatric depression scale in patients with AD
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mitochondria, oxidative stress, and inflammation leading 
to loss of synapses and impairment of memory [36].

No consistent conclusion is present regarding the 
relationship between cognitive function and lipid lev-
els. Some showed a positive correlation between levels 
of cholesterol and risk of developing AD [37], whereas 
other studies have shown no correlation [38] or a nega-
tive association [39]. One study showed that TG levels 
in older people may increase the risk of AD [40], and 
another study showed that higher TG levels in elderly 
subjects were associated with better memory functioning 
[41]. Chen and colleagues [42] showed an independent 
association between increased LDL levels and AD, and 
Leritz and colleagues [43] showed an association between 
higher LDL levels and better memory performance.

These incongruous findings may be due to study design 
differences, age of participants (mid-life in comparison 
with later life), the time of measuring lipid in terms of age 
and onset of dementia, and the follow-up duration. The 
mean level of HDL was also significantly higher among 
AD patients than the control group. One Japanese study 
showed a negative association between high HDL-C and 
dementia [44], which disagrees with the results of this 
study. This disagreement may be explained by the differ-
ence in sample size.

In this study, there was no significant difference 
between AD patients and the control group regard-
ing APOE-1, as shown in Table  6 and Fig.  4. Regard-
ing APOE2 as well, there was no significant difference 
between groups (Table  6 and Fig.  4). Reiman and col-
leagues [45] studied more than 5000 clinically and 
neuropathologically characterized AD patients and 
controls. They found an association between the 

Table 5  Laboratory data of both studied groups

n, number; HDL, high density lipoprotein; LDL, low density lipoprotein; VLDL, 
very low density lipoprotein

AD group (n = 40) Control group 
(n = 40)

P value

Cholesterol (mg/dl) 203.45 ± 41.19 136.20 ± 27.82  < 0.001

 Risk level  < 0.001

 No 19 (47.5%) 40 (100%)

 Borderline 16 (40%) 0

 High risk 5 (12.5%) 0

Triglycerides (mg/
dl)

163.17 ± 80.15 101.25 ± 26.10  < 0.001

 Risk level  < 0.001

 No 23 (57.5%) 36 (90%)

 Borderline 4 (10%) 4 (10%)

 High risk 13 (32.5%) 0

HDL (mg/dl) 47.77 ± 14.60 42.05 ± 4.74 0.02

 Risk level 0.03

 No 5 (12.5%) 0

 Borderline 8 (20%) 4 (10%)

 High risk 27 (67.5%) 36 (90%)

Non-HDL (mg/dl) 151.57 ± 37.45 94.15 ± 27.45  < 0.001

 Risk level  < 0.001

 No 9 (22.5%) 35 (87.5%)

 Near optimal 19 (47.5%) 5 (12.5%)

 Borderline 7 (17.5%) 0

 High 3 (7.5%) 0

 Very high 2 (5%) 0

LDL (mg/dl) 122.36 ± 33.83 73.76 ± 25.86  < 0.001

 Risk level  < 0.001

 No 9 (22.5%) 30 (75%)

 Near optimal 15 (37.5%) 10 (25%)

 Borderline 13 (32.5%) 0

 High 1 (2.5%) 0

 Very high 2 (5%) 0

VLDL (mg/dl) 32.37 ± 16.02 22.94 ± 6.57  < 0.001

 Risk level  < 0.001

 No 26 (65%) 37 (92.5%)

 High risk 14 (35%) 3 (7.5%)

Cholesterol/HDL 
ratio

4.49 ± 1.27 3.31 ± 0.77  < 0.001

 Risk level  < 0.001

 Low risk 19 (47.5%) 36 (90%)

 Average risk 18 (45%) 4 (10%)

 Moderate risk 3 (7.5%) 0

Thyroid function

 T3 131.61 ± 52.58 129.47 ± 27.62 0.821

 T4 9.35 ± 5.43 7.83 ± 1.54 0.09

 TSH 2.67 ± 2.16 1.86 ± 0.81 0.06

Table 6  Genetic results in both studied groups

Data expressed as frequency (percentage)

AD group (n = 40) Control 
group 
(n = 40)

P value

APOE-1 0.36

 Homogenous (CC, wild) 36 (90%) 34 (85%)

 Heterogeneous (CT, 
carrier)

4 (10%) 6 (15%)

APOE-2

 Homogenous (TT, 
mutant)

40 (100%) 40 (100%)

TMEM-106 B 0.04

 Homogenous (CC, 
mutant)

3 (7.5%) 6 (15%)

 Homogenous (TT, wild) 32 (80%) 34 (85%)

 Heterogeneous (CT, 
carrier)

5 (12.5%) 0
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APOE2 allele and lower risk of AD. An association was 
found between APOE2/2 and low odds ratios of AD 
compared to APOE2/3 and 3/3, with an exceptionally 
low odds ratio compared to APOE4/4 [45].

Keeney and colleagues [46] showed that ApoE2 
brains showed the most bioenergetically robust pro-
files. This may be a possible neuroprotective mecha-
nism promoted by ApoE2 in comparison to ApoE3 and 
ApoE4 brains [46]. Wu and colleagues [9] showed that 
ApoE2 brains express higher levels of the beta subunit 
of V-type H + -ATPase (Atp6v) than both ApoE3 and 
ApoE4 brains. In this study, we found a significant dif-
ference between the two groups regarding TMEM106B, 

as the majority of the AD group (80%) had homogenous 
(TT, wild) TMEM106B, 7.5% had homogenous (CC, 
mutant) TMEM106B, and 12.5% had heterogeneous 
(CT, carrier) TMEM106B. Furthermore, 85% and 15% 
of the controls had homogenous (TT, wild) and homog-
enous (CC, mutant) TMEM106B, respectively, which 
may suggest a protective effect in AD patients.

These findings agree with those of Li and col-
leagues [47], who showed a protective variant in the 
TMEM106B gene that may play a neuroprotective role 
against aging, regardless of disease status. This could 
help to show the relationship between aging and sur-
vival of neurons with or without neurodegenerative 
disorders [47]. Satoh and colleagues [15] found that 
expression of TMEM106B levels is downregulated in 
AD, suggesting an important role of TMEM106B in 
AD pathological processes. In brains of AD patients, 
TMEM106B immunoreactivity was intense in surviving 
neurons, while TMEM106B was very deficient in neu-
rofibrillary tangles, senile plaques, and the perivascular 
neuropil [15].

Simons and colleagues [48] demonstrated that, across 
multiple regions of the brain, the TMEM106B haplo-
types had significant and partly conserved effects on 
the transcriptome. The function of TMEM106B has 
mostly been linked to functions of lysosome and traf-
ficking and to myelination [48]. However, Ren and col-
leagues [49] suggested that TMEM106B role is broader 
in the response of CNS to insults that is either patho-
logical or age-related.
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Fig. 4  Genetic studies in both studied groups

Table 7  Logistic regression analysis of predictors of AD among 
study participants

Nagelkerke R Square = 0.703

Variables: P value Adjusted OR 95% CI

Lower limit Upper limit

Cholesterol (mg/
dl)

0.292 0.912 0.767 1.083

Triglycerides (mg/
dl)

0.026 1.102 1.012 1.200

HDLC (mg/dl) 0.173 1.224 0.915 1.637

NonHDLC (mg/dl) 0.118 1.057 0.986 1.133

LDLC (mg/dl) 0.328 1.078 0.927 1.254

VLDL (mg/dl) 0.029 0.694 0.500 0.963

CHOLHDLRatio 0.743 1.560 0.109 22.254
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Conclusions
AD has many clinical, psychological, biochemical, and 
genetic aspects. Changes in behavior and emotion are 
the main clinical manifestations in AD. Depression was 
common among the AD patients. Lipid profile changes 
were one of the important types of changes among AD 
patients, while changes in thyroid levels were insig-
nificant, although there is a need for more assess-
ment. There was no significant difference between AD 
patients and the control group regarding APOE-1, and 
APOE-2 while there was significant difference between 
the two groups regarding TMEM106B.

The weak point in our study is the small sample size 
as larger sample size was in need for strong financial 
support for genetic analysis and laboratory studies.

AD is a multifactorial disease which is one of the 
main obstacles in studying its risk factors. Interac-
tion between genetic factors, environmental factors, 
and comorbidities has strong impact on incidence and 
prognosis of the disease. Moreover, multiple genes have 
a role in the pathogenesis of the disease which makes 
identification of one or more genes is very difficult. 
Further studies with good financial support need to be 
performed on a larger number of patients and more 
genes with to assess the genetic profile of AD.
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