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SUMMARY
OBJECTIVE: We studied the users of the Specialized Drug Distribution Program of the public health network.

METHODS: A prospective cohort examined the elderly at two intervals of three years and included 30 patients in phase | and 16 in phase
II. The methodology was composed of home visits, anthropometric, nutritional and hematological evaluation. For the progression of
AD, the Clinical Dementia Rating (CDR) scale was used.

RESULTS: According to the CDR, the disease evolved, since in 2074 most of the patients were in CDR 3. In the analysis of the micronu-
trients, only the B vitamins (B1, B2, B3, B5, B6) presented a significant reduction in 2014. The consumption of carbohydrates and lipids
increased in the 2014 evaluation, and protein consumption decreased. As for the average weight of the elderly, there was an increase in
2014, 65.9 (+ 15.6) Kg, with a BMI of 26.75 (* 4, 5), in 2011 the average weight was 62.44 kg (+ 14, 36), BMI 24.64 (+ 4.97).

CONCLUSION: The hypothesis that patients are likely to be overweight or obese before the development of AD and that this may be
associated with an increased risk of dementia is suggested.
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INTRODUCTION

Alzheimer disease (AD) is a degenerative neurolog- ifests itself insidiously as a result of neuronal lesions
ical disease, progressive and irreversible that affects  and consequent degeneration of nervous tissue *.
about 35.5 million people around the world, being Patients with AD present deterioration of the su-
characterized as the most common dementia. It man-  perior cortical functions that lead to loss of memo-

DATE OF SUBMISSION: 03-Apr-2018

DATE OF ACCEPTANCE: 05-Aug-2018

Corresponding Author: Juliana Sartori Bonini

Midwest State University, Campus CEDETEG, Pharmacy Department
Simedo Camargo Varella de S3, Vila Carli, Guarapuava/PR, Brasil
Phone: 55 42 99989-5666

E-mail: juliana.bonini@gmail.com

REV ASSOC MED BRAS 2019; 65(2):222-231 222


https://orcid.org/0000-0002-9081-9815
https://orcid.org/0000-0001-5567-9178
https://orcid.org/0000-0001-8334-7509
https://orcid.org/0000-0001-5144-2253
https://orcid.org/0000-0003-2260-3075
https://orcid.org/0000-0002-3549-2952
https://orcid.org/0000-0002-2105-7482
https://orcid.org/0000-0001-6741-4898
https://orcid.org/0000-0002-4688-3115

GREGORIO, E.ET AL

ry, disorientation, difficulty of comprehension, cal-
culation, learning ability, language, and judgment,
making it difficult to perform activities of daily liv-
ing #3. The first symptom of the perceived disease
is often the decline of memory, especially of recent
events (episodic memory), and spatial disorienta-
tion, cognitive aspects most often subordinate to
hippocampal formation *.

One of the main factors associated with the dis-
ease progression is malnutrition due to agnosia (dif-
ficulty in distinguishing an object even with tactile
stimulus), and apraxia (loss of ability to perform
characteristic movements and gestures), symptoms
of AD which decrease energy intake by accelerating
the process of weight loss, making the patient more
and more dependent on their caregivers ®. Changes
in swallowing, such as dysphagia, also affect indi-
viduals with AD, impairing food intake, along with
anorexia caused by atrophy of the mesial temporal
cortex (MTC), the area of the brain responsible for
eating behavior. The difficulty in self-feeding is a
determining factor for the diagnosis of dementia ac-
cording to the National Institute of Neurological and
Communicative Disorders and Stroke and the Alz-
heimer’s Disease and Related Disorders Association
(NINCDS-ADRDA) .

Although weight loss is frequently observed in el-
derlies with AD, weight gain due to hyperphagia has
also been documented in these individuals 4¢. Thus,
during the progression of dementia, it is possible to
observe a functional loss of the body weight regula-
tion process 4, since the deferred elderly can present
weight gain, periods of acute weight loss and, thus,
great body mass instability.

Epidemiological and observational studies sug-
gest that nutritional status, lifestyle factors, and
some associated pathology (e.g., hypertension, car-
diovascular disease, diabetes mellitus, and metabolic
syndrome) are directly related to cognitive impair-
ment and dementia 5.

Studies have reported that patients with AD
present nutritional deficiencies of many vitamins
and minerals ”°. Micronutrient deficiencies may re-
sult not only in loss of lean mass, decline in immune
functions and increased risk of fractures but also
in oxidative damage in the brain and deficiencies in
neurotransmitters, impairing cognitive function .

Therefore, the knowledge of the nutritional and
cognitive reality of patients with AD is important to
establish a means of possible improvement of the

general health of patients and even avoid the pro-
gression of AD.

In this context, our study aimed to follow and
monitor the nutritional, biochemical and cognitive
status of a cohort of patients with Alzheimer’s dis-
ease, users of the Specialized Medicines Distribution
Program of the public health network in the city of
Guarapuava-Parana, Brazil, from 2011 to 2014.

METHOD
Study type

The methodological approach used was a de-
scriptive quantitative research, with a longitudinal
and prospective design. The elderly were examined
on two occasions, with three years interval: evalu-
ation I (August to October 2011) and evaluation II
(January 2014).

Study population

The AD elderly cohort was performed in
Guarapuava city, on the Middle East region of Parana
state, Brazil. The identified participants were cit-
izens of the community registered on the public
health system (SUS), provided by the Health Min-
istry, which received specific AD medicines at no
charge. These patients confirmed the AD diagnosis
according to the National Institute of Neurological
and Communicative Disorders and Stroke and the
Alzheimer’s disease and Related Disorders Associa-
tion (NINCDS-ADRDA) .

From 66 patients registered in SUS, 30 (45%) re-
ceived anthropometric measurements and hema-
tological examinations. The remaining 36 patients
were excluded for the following reasons: 07 had died,
11 moved from Guarapuava, 02 were not found, and
the caregivers of the remaining 16 did not agree to
participate in the study because of their weakness.
Thus, the 2011 cohort was completed with data from
30 patients.

In January 2014, after a 27-month interval, a
new cohort data collection was performed. From
the 30 elderly individuals in stage 1(2011), 09 died,
and there were 05 follow-up losses (3 change of
municipality and 2 refusals in participating in the
study), so in the evaluation 2 (2014) the sample
was composed of 16 patients. Only the participants
with the initial and segmental evaluations partici-
pated in the analysis, totaling 16 patients for this
study in 2014.
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Data collection

Considering the studied population, it was ide-
alized a set of applied instruments on the following
order: Interview (personal data, socioeconomic con-
dition, clinical history, used medication); anthropo-
metrical evaluations; dietary evaluation using Mini
nutritional evaluation (MNA) ", and 24 hours re-
minder (R24H). Besides, a hematological evaluation
(hemogram) was performed ™. For the disease stag-
ing, a Clinical Dementia Rating (CDR) was used ™.

Data collection proceed

The interview for data collection was conducted
in the patients’ residences using a semi-structured
questionnaire. The elderly’s medications were an-
alyzed, separated and counted, according to the
pre-established pathologies: systemic hypertension,
diabetes mellitus, hypercholesterolemia, and AD.
The weight was determined using a portable digi-
tal scale (Plenna®, Brazil) with 150 kg capacity and
100 g precision. Anthropometrical measurements
of weight, height, arm, wrist, waist, hip, circumfer-
ences, triceps, skin folds, and demi-span were also
performed using standard equipment (CMS Pesando
Equipment Ltd., London, UK). When the weight and
height measurements were not possible, the estima-
tive was done through theoretical formulas, using
arm, calf circumferences, knee height, and subscap-
ular skinfold thickness, according to Chumlea et al.
5. All the anthropometrical measurements were per-
formed by a direct method.

Based on the parameters of base and height, the
body mass index (BMI) of each patient was calculat-
ed, which corresponds to the ratio of body weight
(kg) to height (m) squared. The cut-off points recom-
mended by the Pan American Health Organization
for body mass index (PAHO, 2002) were used as ref-
erence, and the PAHO classification recommends the
following cut-off points (kg / m2) ': appropriate BMI
(> 23 and <28), BMI indicative of low weight (< 23),
BMI of overweight (> 28 and <30) and BMI indicative
of obesity (> 30).

The patients nutritional status were evaluated
through MNA, composed of anthropometrical mea-
surements of CB, CP, BMI and weight loss percent,
general evaluation associated to life quality, subjec-
tive evaluation and dietary survey, which was de-
veloped with the intention of elderly malnutrition
detection .

The patient’s food consumption was evaluated

through the 24 hours reminder, which consists on
questions to the respondent (or responsible) to de-
scribe the ingestion of food and beverages consumed
on the past day 7. The caregiver provided information
about the time, food, type of preparations and quan-
tities of each food consumed during the 24 hours be-
fore the interview. All the food and beverages report-
ed were submitted to a dietary analysis composed of
energy values (kcal), macronutrients (carbohydrates,
lipids, and proteins) and micronutrients. The data
were analyzed with computer program Avanutri®
4.0 version 8.

Blood analysis

For the blood composition verification, a blood
sample was collected. The blood analysis for the he-
matological parameters evaluation was carried on the
hematology cell counter Hema-Screen 18. The follow-
ing rates of blood cell were evaluated: mean corpus-
cular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration
(MCHC), hemoglobin, total leukocytes, and platelets,
using reference values advocated by Matos et al. ™.
All the exams were carried on in the Midwest State
University (UNICENTRO), in Guarapuava.

Cognitive evaluation

For the evaluation of dementia in Alzheimer’s dis-
ease, as well as classification of patients in stages of
the disease, the clinical dementia rating scale (CDR)
was used, as proposed by Montario et al. ™.

This evaluation classifies patients concerning
memory, orientation, judgment and problem solving,
community affairs, home and hobbies, and personal
care, with score: healthy (CDR 0), questionable de-
mentia (CDR 0.5), mild dementia (CDR 1), moderate
dementia (CDR 2) or severe dementia (CDR 3) ¥4,

Ethical aspects

This study was submitted to the Research Eth-
ics Committee (CEP) of the Midwest State Universi-
ty (UNICENTRO) and approved by the decision No.
611.316/2011.

Statistical analysis

The statistical analysis was performed using
package SPSS 20.0 version. The non-parametrical
analysis was chosen due to the high number of vari-
ables that have not acceded presumption of normal
distribution evaluated by the Shapiro-Wilk test. It
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consisted of the evaluation of the subjects during 3
years, using the Wilcoxon test. Additionally, possible
correlations and associations among the variation (A
%) on the segment were evaluated.

RESULTS
General characterization of the elderly in 2011
and 2014

In the initial sample, 30 elderly patients with AD
were evaluated in 2011, 33% (n = 10) were evaluated in
early-stage dementia (CDR-1), 26% (n = 8) 2) and 40%
(n = 12) in the advanced stage of dementia (CDRcon-
ti3). Among the 30 elderly evaluated, in 2011, 60% (n
= 18) were women, and 40% (n = 12) were men. The
age of the sample ranged from 54 to 91 years in 2011,
with the mean age of all the elderly being 77 (+ 9.3
years). After the three years, 8 patients died, and
another 6 patients chose not to be part of the study.
The mean number of years of AD diagnosis was 3.5
(¢ 2.51). In the 2014 sample, mean years of diagnosis
of AD were 5.6 (+ 2.91).

Among the 16 elderly patients with AD, who were
followed up in 2011, 25% (n = 4) were diagnosed with
dementia at the early stage of the disease (CDR-1),
31% (n = 5) 2) and 44% (n = 7) in the advanced stage of
dementia (CDR-3).

In 2014 the sample was reassessed and from the
16 elderly with AD, 25% (n = 4) were evaluated with
early-stage dementia (CDR-1), 25% (n = 4) and 50%
(n = 8) in the advanced stage (CDR-3). The sample of
2014 had 8 males and 8 females, ranging in age from
57 to 94 years, and the mean age of all the elderly
was 79 (+ 10.5) year

Comorbidities of the elderly in 2011 and 2014

Among comorbidities present in AD, systemic
arterial hypertension (SH) was the most prevalent
among the elderly 66%, regardless of cognitive func-
tion, followed by the diagnosis of Diabetes mellitus
(DM) 33%, hypercholesterolemia 33%.

In 2014, the most prevalent comorbidities among
the elderly continued to be hypertension, with 56%
of the elderly affected, followed by the diagnosis of
Diabetes mellitus 43%, hypercholesterolemia 18.7%.

Anthropometry of the elderly in 2011 and 2014
Regarding the average weight of the elderly in
2011, 62.44 kg (+ 14.36), with a mean BMI of 24.64
(+ 4.97) for the 2011 sample. Following the classi-

fication, for the elderly of PAHO, the (n = 1) were
underweight, (n = 0) of the elderly were eutrophic,
31.25% (n = 5) were overweight, and 62.50 % (n = 10)
were obese.

In 2014, the mean weight of the elderly was 65.9
(+15.6) kg, with a mean BMI of 26.75 (+ 4.5). The BMI
of the 2014 sample, according to the classification,
for PAHO the elderly showed that 6.25% (n = 1) were
underweight, (n = 0) elderly were eutrophic, 18.75%
(n = 3) were overweight, and 75% (n = 12) were obese.

Comparing the two samples in relation to CP and
CB data, it indicates a trend in both circumferences
in the 2014 cohort. BMI and weight also tended to
increase in the 2014 sample.

Profile of the sample according to BMI, calf cir-
cumference, arm circumference and total weight in
2011 and 2014. Nonparametric analysis was used be-
cause of the high number of variables that did not
meet the standard distribution assumption assessed
by the Shapiro- Wilk. The analysis consisted of the
evaluation of the variation of subjects over 3 years.
For this purpose, the Wilcoxon test was used. Com-
paring the two samples in relation to CP and CB data
indicates a trend in both circumferences in the 2014
cohort. BMI and weight also tended to increase in the
2014 sample.

Diet of the elderly in 2011 and 2014

Regarding the consumption of carbohydrates,
there was an increase in the evaluation of 2014, as
well as in the consumption of lipids. In relation to
proteins, its consumption decreased in 2014.

Comparison of the consumption of carbohy-
drates, proteins, and lipids in the sample in 2011 and
2014. Nonparametric analysis was used because of
the high number of variables that did not meet the
standard distribution assumption evaluated by the
Shapiro-Wilk test. The analysis consisted of the
evaluation of the variation of subjects over 3 years.
Wilcoxon’s test was used for this purpose. Concern-
ing the consumption of carbohydrates, there was an
increase in the evaluation of 2014, as well as in the
consumption of lipids. In relation to proteins, the
consumption of proteins decreased in 2014 (figure 1).

In figure 2 it can be seen that in the analysis of
micronutrients, only the B vitamins (B1, B2, B3, B5,
B6) showed a significant reduction between 2011
and 2014.

The complex B vitamin intake of the sample in
2011 and 2014 was evaluated using the non-paramet-
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ric analysis due to the high number of variables that
did not meet the standard distribution assumption
assessed by the Shapiro-Wilk test. The analysis con-
sisted of the evaluation of the variation of subjects
over 3 years. The Wilcoxon test was used in the
analysis of micronutrients, only the B vitamins (B1,
B2, B3, B5, B6) presented a significant reduction be-
tween 2011 and 2014, P <0.05.

Blood count

According to Table 1, in relation to the blood pic-
ture data and hemoglobin in the samples, there was
a decrease in erythrocytes, MCHC, and RDW in the
2014 review, but no significant change amounts oc-

FIGURE 1: COMPARISON OF THE CONSUMPTION OF
CARBOHYDRATES, PROTEINS, AND LIPIDS OF THE

SAMPLE, IN 2011 AND 2014

80%+

| 2011
2014
60% T
40%1 P<0,05 T
20%- -
0%- T T T
CHO PTN LIP

“CHO Carbohydrate, PTN, protein, LIP, lipid

curred in the hemoglobin, confirming that none of
the samples had anemic patients according to stan-
dardized values.

Regarding the medicines used, the average was the
same in the two evaluations 3.7 medications per pa-
tient. The change occurred in the number of patients
in this average, which in 2011 was 80% and in 2014
increased to 87%. The drugs evaluated were those used
in the most prevalent pathologies, hypertension, dia-
betes mellitus, cholesterol, and AD (table 1).

Hematological evaluation of the sample in 2011
and 2014 was expressed as mean + SD - Student
T-test for paired samples; Median and interquartile
range (25 - 75%) - Wilcoxon; percent - chi-square. p
significant <0.05. Being significant for erythrocytes,
RDW and CHCM.

DISCUSSION

Different epidemiological studies have attempt-
ed to find associations to explain the progression
of disease in Alzheimer patients %', The genet-
ic and biochemical conditions are the main topics
discussed ?3. The present study aimed to identify
the pattern of food consumption, its alteration over
2.7 years, and if these modifications would corre-
spond to cognitive changes the and progression of
AD since the alterations in food behavior, especially
micronutrient reduction seem to show association
with cognitive loss.

FIGURE 2: COMPLEX B VITAMIN CONSUMPTION OF THE SAMPLE IN 2011 AND 2014
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The Clinical Dementia Rating Scale (CDR) is a
measure to detail the nature and severity of cogni-
tive and functional impairment of Alzheimer’s dis-
ease (AD) and other dementias. Before this study, it
was observed that the majority of patients in 2011
were between the mild and severe stage (CDR 1 and
3). In 2014, it was observed a predominance in the
severe stage of AD in (CDR 3). In another study in
southern Brazil with patients with diverse types of
dementias, differences were also observed between
the stage where most, 80% of the patients, were
mild to moderate stages (CDRs 1 and 2) 4. This fact
may be associated with the late diagnosis of AD in
the analyzed community. In 2011, the mean time of
diagnosis of the patients was 3.5 + 2.51 and in 2014,
5.6 + 2.91.

Regarding the types of conditions associated
with both evaluation years, hypertension was the
most prevalent comorbidity among the elderly inde-
pendently of cognitive function, then the diagnosis of
Type 2 diabetes mellitus and hypercholesterolemia.
These findings corroborate the studies of the Unit-
ed States Alzheimer’s Association ?°, where patients
with AD older than 65 years had comorbidities as-
sociated with systemic hypertension prevalence in
(60%) and coronary heart disease (26%).

An epidemiological study demonstrated the rela-
tionship between high blood cholesterol levels with
increased risk of developing a cognitive disease, vas-
cular alterations and Alzheimer’s disease #', mainly
because of the strong relationship between the de-
terioration of cerebral lipid homeostasis associated
with a carrier of cholesterol, the apoE4.

Diabetes mellitus is a disease that has common

21 There are

risk factors for Alzheimer’s disease
some hypotheses, such as central insulin resistance,
along with reduced levels of insulin in the brain,
which may be due to DM 2, lead to accumulation of
B-amyloid and, consequently, AD.

Concomitant with AD, other comorbidities may
affect the elderly, making the practice of polyphar-
macy common at this stage of life 2.

It is considered light polypharmacy, the use of
two to three drugs, moderate from four to five and
severe, more than five 2. This polymerization can
influence both the nutrition of the elderly and the
pharmacokinetic processes, compromising nutri-
tion and therapy (22). All of these pathologies as-
sociated with AD cause the elderly in the sample
to be polymedicated. Studies reported that elderly
patients who used a high number of drugs were
60% more likely to be at nutritional risk (22). This
polymerization can influence both the nutrition
of the elderly and the pharmacokinetic processes,
compromising nutrition and therapeutics.?® These
interactions are facilitated since most drugs are ad-
ministered orally . All the patients of the study in
2011 and in 2014 were using at least one cholinergic
drug, donepezil, galantamine or rivastigmine ace-
tylcholinesterase inhibitors that are recommended
in the treatment of mild to moderate AD.

Concerning body weight, the sample showed an
increase. In 2011, the average body weight was 62.44
kg changing to 65.9 kg in 2014. This effect was ob-
served similarly in a study that aimed to identify
the relationship between weight loss and temporal

TABLE 1: HEMATOLOGICAL EVALUATION OF THE SAMPLE IN 2011 AND 2014

201 2014
Medium P75-P25 Medium P75-P25 P
Leukocytes 7310.0 2720.00 6100.0 1400.0 0.155
Lymphocytes 21525 783.60 1800.0 852.0 0.799
Eosinophils 2226 3525 264.5 336.0 0.262
Erythrocytes 46 0.50 4.50 0.70 0.022
Hemoglobin 137 200 13.95 2.30 0.906
Neutrophils 41904 176210 34720 2570.0 0.328
Monocytes 585.0 286.60 601.0 310.0 0.168
RDW* 131 0.60 1545 2.00 0.003
CHCM™ 329 1.60 31.00 1.20 0.003

“RDW Distribution Range of Red Blood Cells ** CHCM mean corpuscular hemoglobin concentration). Reference values 13.0 to 18.0 g/dL for men and

12.0 t0 16.0 g/dL for women, values of (RDW) 11.6 to 14.6% for both sexes.
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lobe atrophy in AD patients. This hypothesis, how-
ever, has not been confirmed given the weight gain
occurred in most study patients .

Confirming the hypothesis of the weight gain in
the sample, we see that the BMI also increased, in
2011 it was 24.64 kg / m® and in 2014 it was 26.45
kg / m? the majority of the patients studied present-
ed obese nutritional status. These BMI and total
weight data are complemented with the CP and CB
measurements of the elderly who also had weight
gain in 2014.

There are two possible explanations for these epi-
sodes, one involving the patient, the other the caregiv-
er. According to some authors, the finding of weight
gain in some people suggests that body weight reg-
ulation is dysfunctional in AD 2?6, This dysfunction
may be a consequence of the pathophysiology of AD
because the complex regulation of energy intake in-
volves eating disorders, including hyperphagia (over-
feeding) 2.

In AD, there is usually a reduction in the levels of
5-hydroxytryptophan (5-HT), which is related to feel-
ings of delayed satiety, a preference for sweet foods,
and a reduction in protein intake. Hyperphagia has
been reported in scientific studies in 10 to 36% of pa-
tients with Alzheimer’s disease Z.

Without the intervention of the caregivers, Alz-
heimer’s patients who develop hyperphagia will con-
tinue to eat erroneously and may even evolve into
clinical disorders resulting from weight gain, which
may contribute to a considerable increase in disease
morbidity 8.

In another study, with a group of 85 individuals,
35% had hyperphagia at some stage during the dis-
ease, and 54% of individuals were in the habit of eat-
ing more sweet foods when compared to ingestion
before acquiring the disease ?8. Similar results were
found in other studies in which researchers studied
dietary behavior in a group of 33 individuals with
Alzheimer’s and found a food preference for sweet
foods in 24% of individuals #. Another hypothesis
for weight gain or the mean eutrophic of the sample
is that patients were probably already overweight
or obese before the development of AD.

Some studies show that a high BMI in adulthood
may be associated with dementia increased risk 22°.

30 obese

In the study by Pasinetti and Eberstein
participants had a 35% higher risk of dementia com-
pared to healthy weight. The study concluded that

obesity in adulthood increases the risk of dementia

mainly by factors that bind to fat AD as hyperinsu-
linemia, derived hormones of adipocytes (adipokines
and cytokines), and the influence of adiposity on risk
vascular and cerebrovascular disease .

It is possible that the caregivers are burdened
by the disease process, so they invest adequate
resources to enable patients with AD to feed ap-
propriately. This explanation can be defended by
the results observed in the present study. It was
observed an increase in body mass, CP and CB,
outcomes, possibly stabilization of macronutri-
ent consumption and a decrease in micronutrient
consumption. These combined conditions indicate
low nutritional quality in the patients’ diet, that
is, empty calories. Conversely to this study, oth-
er studies have documented a reduction in body
weight, and in some cases, this reduction was con-
sidered a predictive factor of cognitive changes
6931 1t is known that the decline in total body mass
and muscle mass are related to functional loss 8.
The reduction in macronutrient intake, especially
of protein order, is associated with a reduction of
muscle mass and weight loss, which in high de-
grees characterize sarcopenia *.

Swallowing disorders such as dysphagia, chew-
ing problems associated with loss of teeth also affect
individuals with AD, affecting food intake by limiting
the consumption of solid food such as fruits, vegeta-
bles, and meats °.

Compared to 2011, the consumption of protein
decreased in the evaluation of 2014. Kalmijn et al.
in his study reported that a high intake of total fats
increases by 2.4 times the chance of developing de-
mentia. The consumption of lipids increased in the
2014 sample, and the consumption of fat food above
35% is directly related to cognitive decline ¥* . Other
research also found an association between high fat
intake and cognitive impairment *.

Different from what was seen in this study, Kwan

1. 3% in order to identify factors associated with

et a
weight changes in patients with Alzheimer’s disease,
conducted a study with 45 patients and 36 being the
control. Among the different tests, the authors found
that patients had a higher caloric intake, increased
protein consumption compared to the control group.

Individuals with AD tend to prefer carbohy-
drate-rich foods to protein sources due to a change
in neurotransmitters, usually serotonin, which may
alter food preference '.

The diet of the patients should contain higher
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levels of protein and lower carbohydrate from the
beginning of treatment of disease, particularly to
maintain the levels of neurotransmitters such as se-
rotonin, adrenaline, and dopamine, involved in feed-
ing regulation of behavior and some cognitive deficits
3. Neurotransmitters need some precursors such as
tryptophan, choline, and tyrosine, which are present
in protein foods.

The study by Forlenza 3¢ reaffirms that reduced
food intake, together with low protein intake, causes
a reduction in plasma levels of tryptophan thus alter-
ing cortical serotonin levels and contributing to the
onset of some disorders such as depression, agita-
tion, and aggressiveness. In the analysis of micronu-
trients, only B vitamins (B1, B2, B3, B5, B6) showed a
significant reduction between the years, decreasing
significantly in 2014.

The B complex vitamins in reduction in the study
have, as their primary food source, the proteins,
which corresponds to the previous data where, in
2014, there was a decrease in protein consumption

The majority of the elderly population present
higher rates of nutritional deficiencies than the young
population due to physiological changes, such as a
decrease in basal metabolism, redistribution of body
mass, alterations in digestive functioning. These oc-
cur mainly in relation to B vitamins and antioxidant
nutrients (vitamin C and E, selenium) ™. In a study
conducted in Greece with 100 elderly patients with
AD, 48% were overweight, and the vast majority had
inadequate intakes of vitamins A, B6, D, E and K19 %.

Many thiamine (vitamin B1) dependent processes
are decreased in brains of patients with AD. Karup-
pagounder et al. ¥, in their study, demonstrated that
thiamine deficiency exacerbated amyloid plaques
in transgenic rats, increased the area occupied by
plaques in the cortex, hippocampus and thalamus,
and induced inflammation in plaque forming areas.
The intake of vitamin B3 from the diet is inversely
associated with AD, having a protective effect on
disease development and cognitive decline 3%. In the
present study, there was a decrease in vitamin B3
consumption in 2014, which may increase the risk
of cognitive decline, and may be associated with an
increase in CDR3 patients when compared to 2011.

Regarding RDW and hemoglobin data, there was
an increase in RDW in the 2014 sample. High RDW
is common, for example, in iron deficiency, in which
the lack of this element prevents the formation of nor-
mal hemoglobin, leading to the formation of smaller

red cells ™. There were no changes in hemoglobin,
confirming that there were no anemic patients, in
practice, the hemoglobin turns out to be the most
accurate in the evaluation of anemia, the reference
values varied from 13.0 to 18.0 g/ dL for hemoglobin
in men and from 12.0 to 16.0 g/ dL for women ¥'.

The population of our study, despite their intake
of protein, iron sources for the body, reduced in 2014
did not present anemia according to the CBC. In our
study, hematocrit was not performed in any of the
samples because, according to the Nandigam et al. 38
study with 100 elderly patients in the United States,
it is recommended not to evaluate the hematocrit in
the elderly, due to the physiological decrease of their
plasma volume, which could overestimate the values
of this indicator. This study had relevant limitations,
which were the small sample size and the significant
loss of patients throughout the cohort.

CONCLUSION

The initial sample was 66 patients, but only 30 ac-
cepted to be part of the research and at the end of the
study, in the year 2014, the analysis counted on only
16 patients. However, even given the reduction of the
study population, the results were relevant to the fi-
nal sample population. In both evaluations that fol-
lowed, it was observed that the most advanced stage
of AD (CDR 3) was prevalent and may indicate a lack
of proper and specialized care for early diagnosis.

Regarding nutritional status, there is a hypoth-
esis that patients were already overweight or obese
even before AD, which may be associated with an in-
creased risk of dementia. It was observed that BMI
and body weight of individuals tended to increase
in the 2014 evaluation, although the majority of pa-
tients in both evaluations were eutrophic.

The consumption of macronutrients, such as
carbohydrates and lipids, increased in the sample
of 2014, already in relation to the proteins, it is ob-
served that there was a decrease in the intake. The
evaluated micronutrients, B vitamins (B1, B2, B3, B5,
B6), showed a reduction in both analyzes, decreasing
significantly in 2014.

The present study evidences the need to develop
other studies in order to evaluate the serum micro-
nutrient dosage of patients with long-term AD. The
importance of frequent nutritional monitoring is also
emphasized in order to avoid compromising the nu-
tritional status of patients with Alzheimer’s disease.
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RESUMO

OBJETIVO: Foram estudados os usudrios do programa de distribuicdo de medicamentos especializados da rede ptblica de saude de
Guarapuava, Parand, Brasil.

METODOS: Uma coorte prospectiva, em que os idosos foram examinados em dois momentos, com um intervalo de trés anos, com 30
pacientes na fase | e 16 na fase Il. A metodologia foi composta por visitas domiciliares, avaliagdo antropométrica; avaliacdo nutricional
e hematolégica. Para a progressdo da DA, utilizou-se a escala Clinical Demential Rating (CDR). Os testes de Shapiro-Wilk, teste de
Wilcoxon e correlagbes com associagbes (A%), p < 0,05 para as andlises estatisticas.

RESULTADOS: A progressdo da doenga, segundo o CDR, evoluiu, pois, em 2074, a maioria dos pacientes encontrava-se em CDR 3. Na
andlise dos micronutrientes, somente as vitaminas do complexo B (B1, B2, B3, B5, B6) apresentaram redugdo significativa em 2074. O
consumo de carboidratos e lipideos aumentou na avaliagdo de 2014, e o consumo de proteinas diminuiu. Quanto ao peso médio dos
idosos, houve um aumento em 2014, 65,9 (£ 15,6) kg, com IMC 26,75 (+ 4, 5); em 2071, 0 peso médio foi 62,44 kg (+ 14,36), IMC 24,64
(£ 4,97).

CONCLUSAO: Ndo foram encontrados pacientes anémicos ou desnutridos na amostra. A hipétese de que os pacientes provavelmente jé
apresentavam sobrepeso ou obesidade antes do desenvolvimento da DA, e que isso pode estar associado com um aumento de risco
de deméncia, pode ser sugerida.

PALAVRAS-CHAVE: Doenca de Alzheimer. Obesidade. Macronutrientes. Deméncia.
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