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Evaluation of survival in the elderly with diabetes mellitus
according to the Clinical Practice Guide

Evaluacién de supervivencia en el adulto mayor con diabetes mellitus
de acuerdo con la Guia de Practica Clinica

Martha Alvarez-Torres,” Cleto A'Ivarez-AguiIar,'” Anel Gémez-Garcia.”™

Summary

Objective: to evaluate survival rate in older adults diagnosed with type 2 diabetes mellitus (T2pm)
according to Mexico’s Clinical Practice Guidelines (cpg) for the diagnosis and treatment of T2DM in
vulnerable older adults. Methods: A cross-sectional study was carried out, collecting the electronic
records of participants matriculated in Family Medicine Unit No. 80 of the Mexican Institute
of Social Security in Morelia, Michoacan, Mexico. Electronic files of participants older than 65
years old and diagnosed with T2pM were included. The cpc was used to identify vulnerability,
geriatric syndromes, participants complications, as well as T2pM diagnosis and treatment. The
Kolmogorov-Smirnov test was applied to evaluate data distribution; Student's ¢ test for independent
samples, and Kaplan Meier with Log Rank were assessed to compare survival curves. Statistical
significance was established with p<0.05. Results: 41 vulnerable older adults (28.47%) and 103
non-vulnerable older adults (71.52%) were analyzed; 90.2% of the vulnerable adults presented
polypharmacy and 73.2%, cognitive impairment. Nephropathy was the most frequent complication
(p<0.0001). Survival curves showed that vulnerable adults die before than non-vulnerable adults
[Log Rank: 4.180; p=0.041]. Conclusions: vulnerable older adults have lower survival rate than
non-vulnerable ones, and this result is influenced by metabolic control, cognitive impairment,
polypharmacy, and depression.
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Resumen

Objetivo: evaluar la supervivencia en el
adulto mayor con diabetes de acuerdo
con la Guia de Prictica Clinica (Grc) de
México para el diagnéstico y tratamiento
de la diabetes mellitus tipo 2 (DM2) en el
adulto mayor vulnerable. Métodos: estu-
dio transversal, se realizé una busqueda de
expedientes electrénicos de 144 adultos
mayores de 65 afos, con diagnéstico de
pM2, en la Unidad de Medicina Familiar
No. 80 del Instituto Mexicano del Seguro
Social en Morelia, Michoacdn. Con el
apoyo del drea de informacién y archivo
clinico se identificaron los adultos ma-
yores fallecidos. Se utiliz6 la gpc para el
diagnéstico y tratamiento de la M en el
adulto mayor vulnerable para identificar
vulnerabilidad, sindromes geridtricos y
complicaciones agudas y crénicas. Se
aplic6 la prueba Kolmogorov-Smirnov
para estimar normalidad de distribucién;
t de Student para muestras independien-
tes, Kaplan Meier con Log Rank para
comparar curvas de supervivencia. Se es-
tablecié diferencia estadistica significativa
con p<0.05. Resultados: se analizé a 41
adultos mayores vulnerables (28.47%)
y 103, no vulnerables (71.52%); de los
adultos mayores vulnerables, 90.2%
presentd polifarmacia y 73.2%, deterio-
ro cognoscitivo. La complicacién mds
frecuente fue nefropatfa (p<0.0001). El
adulto mayor vulnerable fallece antes
que el adulto mayor no vulnerable [Log
Rank:4.180; p=0.041]. Conclusiones:
los adultos mayores vulnerables tienen
una supervivencia menor que los no
vulnerables con influencia del control
metabdlico, deterioro cognoscitivo, po-
lifarmacia y depresién con las que cursa
el adulto mayor.

Palabras clave: supervivencia, diabetes
mellitus, adulto mayor

Introduction

Type 2 Diabetes mellitus (T2DM) is a
heterogeneous metabolic disorder whose
main characteristic is chronic hyperglyce-
mia." Globally, it is estimated that cases
of T2pM will reach 592 million by 2030,
which will represent 8.8% of the world
population. The Health and Nutrition
Survey (Ensanut) reported that Mexico’s
prevalence of T2DM was 13.7%?, which
continues to increase. T2DM is also a com-
mon comorbidity in older adults and its
treatment represents a great burden for
patients and their family.?

Vulnerable older adults are de-
fined as those with a high risk of losing
their autonomy and independence;
older adults are characterized by frailty,
multiple pathologies and geriatric syn-
dromes,*> the more common clinical
condition in these subjects are cognitive
impairment, falls, polypharmacy, depres-
sion and frailty. T2pM complications can
affect micro and macro vasculature, the
former has greater clinical importance
since neuropathy, nephropathy and
diabetic retinopathy, added to geriatric
syndromes, increase morbidity and mor-
tality in the elderly.”

Given that T2DM is a growing dis-
ease related to other comorbidities, life
expectancy is reduced in older adults
who suffer from it.*? For this reason, it
is necessary to control blood glucose, to
improve the health and quality of life of
this population.

The Clinical Practice Guideline
(cpg) for the diagnosis and treatment
of T2DM in vulnerable older adults men-
tions four recommendations to establish
therapeutic goals in this age group, which
are similar to what has been reported
by American Diabetes Association
(apA)!%: 1. Older adults with one or two
coexisting chronic diseases, intact cogni-
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tive status, and preserved functionality:
HbAlc <7.5%, fasting blood glucose
90-130 mg/dl, blood pressure <140/80
mmHg. 2. Older adults with three or
more chronic diseases or mild functional
dependence or cognitive impairment:
HbAlc <8.0%, fasting blood glucose
90-150 mg/dl, blood pressure <140/80
mmHg. 3. Older adults with chronic di-
sease in severe stages, or moderate-severe
functional dependence, or dementia
syndrome: HbA1c <8.5%, fasting blood
glucose 100-180 mg/dl, blood pressure
<140/80 mmHg. 4. Frail older adults
with functional dependence, geriatric
syndromes, systemic disease or institutio-
nalized: HbA1c between 7.6 and 8.5%,
fasting blood glucose 136-165 mg/dl and
blood pressure <150/90 mmHg.’

Given this scenario, the objective
of this article was to analyze the survival
of vulnerable and non-vulnerable older
adults with T2DM, according to the crc
for the diagnosis and treatment of T2DM
in vulnerable older adults.

Methods

A cross-sectional study was carried out,
in which electronic records of vulnerable
and non-vulnerable older adults with
T2DM matriculated in the Family Me-
dicine Unit (gmU) No. 80 of Morelia,
Michoacan were collected. One hundred
forty-four records of patients over 65
years old, were selected. While records
from patients who had pathologies such
as cancer, were excluded.

This study was approved by Hospital
Ethics Committee. And was authorized
by mu Director. Electronic clinical
records were identified, and patients’ in-
formation was collected, such as general
data, established diagnoses, coexisting
diseases, complications, laboratory test
results (fasting glucose, HbAlc, lipid



profile, etc.). Subsequently, dead patients
were identified and subsequent analyzes
were carried out with this information.
The geriatric syndromes and cognitive
impairment referred in the gpc were
obtained from the electronic record and
used to identify vulnerability and non-
vulnerability in the study patients.

The Kolmogorov-Smirnov test was
applied to estimate the normality of the
data distribution; Student’s t-test was
used to compare continuous numerical
variables between groups of vulnerable
and non-vulnerable older adults. Kaplan
Meier and Log Rank tests were perfor-
med to compare the survival curves of
the two groups. Significant statistical
difference was established with p<0.05.
The data was analyzed in spss 23.0 for
Windows.

Results

Of the 144 older patients included in this
study, 63 were male (43.75%) and 81
female (56.25%), with median age of 73
years old. According to Gpc 41 patients
were classified as vulnerable and 103 as
non-vulnerable older adults.

Vulnerable adults had higher serum
creatinine and Hb1Ac, than non-vulne-
rable older adults (p<0.005), see Table 1.

Polypharmacy was present in 90.2%
of vulnerable older adults (p=0.0001),
as well as cognitive impairment syn-
drome (73.12%), diabetic nephropathy
(85.4%), and retinopathy (63.4%)
(p=0.0001). While only 28 non-vulnera-
ble older adults presented polypharmacy
(p= 0.0001), 31 patients nephropathy
(p=0.0001), see Table 2.

Figure 1 shows survival rate between
vulnerable and non-vulnerable older
adults with a Log Rank (Mantel-Cox)
of 4.180 (p= 0.041), highlighting a me-
dian survival rate of 23 years after T2DM
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Table I. Clinical and biochemical variables of older adults with diabetes

Variable Vulnerable older adults Non-vulnerable o
(n=41) older adults (n= 103)

Age (years) 75.93 + 8.80 73.53 + 6.24 0.258
seP (mmHg) 122.37 £ 16.73 120.22 + 14.69 0.84
pBr (mmHg) 74.68 +9.13 73.18 + 8.47 0.28
Weight (kg) 70.91 + 13.82 67.23 + 14.0 0.139
Height (m) 1.58 + 0.1 2.93 + 1.40 0.125
BmI (kg/m2) 28.28 £ 4.79 27.42 +5.60 0.309
Waist (cm) 88.27 + 12.28 86.0 + 13.72 0.177
Glucose (mg/dL) 145.34 + 58.60 128.88 + 75.63 0.072
Creatinine (mg/dL) 5.50 + 6.60 3.24 £ 6.62 *0.001
Cholesterol (mg/dL) 173.29 £ 59.89 173.84 + 39.5 0.813
Triglycerides (mg/dL) 153.17 + 65.33 164.05 + 64.91 0.229
HpL (mg/dL) 48.76 + 14.19 47.63 + 16.81 0.553
oL (mg/dL) 82.66 + 21.19 86.74 + 25.74 0.511
vLpL (mg/dL) 34.49 £ 16.46 33.25 + 21.46 0.364
HbAlc (%) 7.69 + 1.32 7.02 £ 1.16 *0.003

sBP: systolic blood pressure; pap: diastolic blood pressure; BmI: body mass index; HDL: high density lipoproteins;

LDL: low density lipoproteins; vLDL: very low-density lipoproteins.

Table 2. Association of complications and geriatric syndromes with

vulnerability in older adults with diabetes

Characteristic Vulnerable older adults Non-vulnerable o
(n= 41) older adults (n= 103)

Frailty syndrome 14 (34.1%) 1(0.9%) 0.0001
Scy‘r’lirr‘g;z impairment 30 (73.2%) 3 (2.9%) 0.0001
Polypharmacy 37 (90.2%) 28 (27.2%) 0.0001
Depression syndrome 16 (39%) 25 (24.3%) 0.105
Hypoglycemia 1(2.3 %) 7 (6.8 %) 0.303
Diabetic retinopathy 26 (63.4 %) 30 (29.1 %) 0.0001
Diabetic nephropathy 35 (85.4 %) 31 (30.1 %) 0.0001
Diabetic foot 14 (34.1 %) 13 (12.6 %) 0.003
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Figure I. Comparison of survival between vulnerable and non-vulnerable

older adults
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Table 3. Survival for each recommendation of the crG for vulnerable and

non-vulnerable older adults

Vulnerable older Non-vulnerable Log Rank .
adults n=41 older adults n=103
Recommendation 1 Deceased - 8 2.945 0.086
Live - 26
Recommendation 2 Deceased 1 1 1.868 0.172
Live - 6
Recommendation 3 Deceased - 1 3.412 0.065
Recommendation 4 Deceased 1 10 3.51 0.061
Belongs to two or more Deceased 19 15
recommendations Live 1 43
Does not belong to any Deceased - 1
recommendation Live — 5
Total Deceased 20 26
Live 21 77
Total 41 103
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diagnosis and progression in vulnerable
adults, vs 36 years in non-vulnerable
older adults.

The crg for the diagnosis and
treatment of T2DM in the vulnerable
older adult has four main recommen-
dations however, when performing the
Log Rank analysis, none of the above
recommendations showed greater sur-
vival, see Table 3.

Discussion

In the present study, it was shown thata
vulnerable older adult has lower survival
rate after T2pM diagnosis and progres-
sion. T2DM and the vulnerability in older
adults, are currently challenging Mexico’s
health system, as they represent a great
economic burden. It is well known that
reaching metabolic control is a main
goal in T2DM patients, however, in older
adults, cognitive impairment and frail-
ty increase the risk of poor metabolic
controls this has been reported in other
studies."!

Here, we did not evaluate metabolic
control, however, cPG supports the Apa
guidelines that recommend changes in
lifestyle once T2DM is diagnosed, aimed
to prevent complications in older adults
such as frailty. Careful drug prescrip-
tion and monitoring in older adults are
essential to reduce the risk of nocturnal
hypoglycemia. In this study, polyphar-
macy was the most reported geriatric
syndrome in vulnerable older adults
(90.2%). This has also been pointed out
in similar studies in which older adults
participated'>'?

It has been pointed out that cogniti-
ve impairment is related to poor glycemic
control,"*"> however, these observations
have not been fully validated, since there
are long-term studies that have not found
sufficient evidence that supports this
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association, so this area requires further
research. !

People with T2DM have a higher
risk of premature death (up to 10%)
compared to the general population,
and this risk increases if T2DM is asso-

1819 the latter

ciated with kidney disease,
is concerning since in our participants,
the main complication was nephropathy,
so a regular comprehensive evaluation
of older adults with T2DM is essential to
contain its negative impact on health.

One of the strengths of this study is
its design since it can be reproduced in
every MFU allowing further comparative
analysis. However, the main limitation
of this study was the inadequate data re-
cording in the medical electronic records,
reducing the availability of participants
to be included in the study.

Conclusion

T2DM vulnerable older adults die sooner
than non-vulnerable ones, a situation that
is influenced by metabolic control, cog-
nitive impairment, polypharmacy, and
depression. The cprG recommendations
of the should be analyzed since none of
the four showed a higher survival rate.
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