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Systemic inflammatory response and mortality
in hospitalized elderlies

Julio Alberto Diaz-Ramos'*, Carlos Adolfo Gazcon-Orozco’, Adrian Camacho-Ortiz?
and David Leal-Mora’

IGeriatrics Department, Benemérito Hospital Civil Fray Antonio Alcalde, Guadalara, Jal.; *Infectious Diseases Department, Hospital Universitario Dr. José
Eleuterio Gonzdlez, Universidad Auténoma de Nuevo Ledn, Monterrey. Mexico

Abstract

Introduction: Care for the elderly is increasing in emergency departments, and older patients present with complex medical condi-
tions. Sepsis is one of the first causes of emergency department visits in the elderly. Existing data is contradictory, reporting that the
elderly have enhanced or suppressed acute inflammation responses and these might contribute to death in hospitalized elderlies.
Objectives: To determine whether the presence of systemic inflammatory response syndrome increases the risk of in-hospital mor-
tality in adults over 60 years of age in the geriatric service of a university hospital. Patients and methods: Cross-sectional study of
> 60-year-old adults who had been admitted to the Geriatrics Service of a university tertiary hospital between August 2010 and De-
cember 2011. In-hospital mortality and mortality associated to the number of systemic inflammatory response syndrome components
were analyzed. Odds ratio was determined in order to establish the risk between variables. Results: The in-hospital mortality rate was
15.8%. The systemic inflammatory response syndrome criteria were met in 30.9% of the patients. The odds ratio between the deceased
systemic inflammatory response syndrome group and participants that survived was 1.4198 (95% Cl: 0.813-2.4781; p = 0.2174. Con-
clusions: This study showed no risk relationship between the presence of systemic inflammatory response syndrome and in-hospital
mortality in elderly patients. (J Lat Am Geriat Med. 2016;2:45-50)

Key words: Elderly. Mortality. Systemic inflammatory response.

Corresponding author: Julio Alberto Diaz-Ramos, julio.alberto.diaz.ramos.geriatra@gmail.com

Resumen

Introduccion: Los ancianos requieren cada vez mas de los servicios de urgencias y se presentan con condiciones médicas
complejas. La sepsis es una de las primeras causas de visitas a urgencias en los ancianos. Los datos existentes son contradicto-
rios con respecto a si los adultos mayores tienen mayor o menor respuesta inflamatoria aguda y si esto contribuye a la muerte
en ancianos hospitalizados. Objetivos: Determinar si la presencia del sindrome de respuesta inflamatoria sistémica (SRIS) au-
menta la probabilidad de mortalidad hospitalaria en adultos mayores de 60 afios en el Servicio de Geriatria de un hospital
universitario. Pacientes y métodos: Estudio transversal en adultos mayores de 60 afios admitidos en el Servicio de Geriatria de
un hospital universitario de tercer nivel entre agosto de 2010 y diciembre de 2011. Se analizaron la mortalidad hospitalaria y
la mortalidad en asociacion con el nimero de componentes del SRIS. Se obtuvieron odds ratio (OR) con el fin de establecer el
riesgo entre las variables. Resultados: La mortalidad global fue del 15.8%. El 30.9% de los pacientes cumplieron con los criterios
de SRIS. La OR entre el grupo de participantes con SRIS que fallecieron y los que sobrevivieron fue de 1.4198, con un intervalo
de confianza (IC) del 95% de 0.813-2.4781 (p = 0.2174). Conclusiones: Este estudio muestra una no relacién de riesgo entre la
presencia de SRIS y la mortalidad hospitalaria en pacientes ancianos.

Palabras clave: Respuesta inflamatoria sistémica. Mortalidad. Ancianos.
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INTRODUCTION

Sepsis and inflammatory response
in old age

Care for elderly people is increasingly in emergency
departments (ED), and older patients typically present
with complex medical conditions, stay longer for
more-extensive diagnostic testing and treatment reg-
imens and require special needs during their visit'2
Up to 21% of visits to EDs are made by elderlies. Up to
50% of the elderly who attend an ED are hospitalized.
This rate is 4.6 times higher than in young people3.
Sepsis is one of the first causes of ED visits in older
people. It is also the 10th cause of death in elderly
people*. Sepsis represents a malignant generalized
inflammation comprising the systemic inflammatory
response syndrome (SIRS), which progresses through
stages of increasing severity>8, Existing data is contra-
dictory regarding whether older adults have enhanced
or suppressed acute inflammation and whether this
contributes to the in-hospital mortality®'2.

Twenty-five years after the definition of sepsis it
has received a new revision. The task force defined
sepsis as “life-threatening organ dysfunction due to
a dysregulated host response to infection”'3. In the
absence of a gold-standard test for sepsis, several
domains of validity and usefulness were used to as-
sess potential clinical criteria to operationalize this
definition. Among encounters with suspected infec-
tion, the Sequential (sepsis-related) Organ Failure
Assessment (SOFA) and Logistic Organ Dysfunction
System (LODS) scores have greater predictive validity
compared with SIRS criteria'®. The syndrome of sys-
temic inflammatory response has been defined ac-
cording to the presence of certain criteria: tempera-
ture > 38 or < 36 °C, heart rate > 90 beats per minute,
respiratory rate > 20 breaths per minute, or arterial
carbon dioxide voltage < 32 mmHg, white blood cell
count 10° > 12,000 or < 4,000 per mm?3 or bands >
10% (immature neutrophils)'>6.

Blood stream infections can produce an immune
response to bacterial endotoxins. Innate immune re-
sponse stimulates macrophages to produce tumor
necrosis factor (TNF), interleukin-1, and interleukin-6
(IL-1, IL-6). These three proinflammatory cytokines
produce the inflammatory response, which is charac-
teristic of early sepsis'.

In severe sepsis, evidence of widespread organ dys-
function is also present, including multiorgan dys-
function (lung, liver, and/or kidney injury). The

so-called “septic shock”, in which patients suffer car-
diovascular collapse unresponsive to fluid resuscita-
tion and vasopressor therapy, is often the terminal
event of severe sepsis'®.

SIRS with inappropriate vasodilatation is observed
in many elderly patients and may contribute to the
excessive mortality rate, and in this population it
could be manifested by cognitive impairment, re-
duced functional capacity, and different inflammato-
ry responses'®-21,

Immunosenescence

Inflammation is a key contributor to the patho-
physiology of severe sepsis. While inflammation plays
an important role in normal host defense, host re-
sponses become harmful during uncontrolled sys-
temic activation®'%22, Altered regulation of inflamma-
tion is postulated to be a central explanation as to
why the elderly with infections have an exponentially
higher risk of developing worse outcomes than
younger adults'%%3-%27,

Immunosenescence is characterized by an in-
creased activity and different intensities in the im-
mune system?®2°, Excess comorbidity and poly-pa-
thology could explain the inflammatory imbalance
that the Anglo-Saxon literature has called from 15
years ago “inflammaging”3%3'. We now know that this
is a state of chronic inflammation, low grade, con-
trolled, and asymptomatic; however, the increased
serum levels of IL 6, 8, and 15, along with TNF-a.
favors organ damage at multiple levels and reduces
responses to any aggressor event3233,

The role of the white cell count in the elderly with
SIRS diagnosis remains unclear. Leukocytosis com-
monly accompanies SIRS; however, the white cell
count may be within or even below the normal range
in older people. Furthermore, the white cell count
can be raised in inflammation with non-infectious
causes, making it rarely helpful as a sole diagnostic
parameter?122334,

Age-related defects in the human immune system
principally affect the adaptive immune response, as
evidenced by major defects in cell-mediated immu-
nity and significant impairment of humoral immune
responses with age?334,

The presence of SIRS is one of the classic features
of sepsis. However, it is not a typical finding in elderly
patients. The evidence is inconclusive and often
shows a considerable number of elderly patients
without full features of SIRS. The aim of this study is
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to determine whether the presence of SIRS increases
the risk of in-hospital mortality in adults over 60 years
old in the geriatric service of a university hospital.

METHODS

Design and patient selection

This was a cross-sectional study of > 60-year-old
adults admitted to the geriatrics ward. The criteria for
SIRS were registered as the main variables.

We included all patients who were admitted be-
tween August 2010 and December 2011. The SIRS
criteria for diagnoses were taken during the first re-
cord of vital signs and blood count registered during
the hospitalization period. SIRS was defined as the
presence of two or more of the following criteria:
tachycardia, tachypnea or hypoxia; hypothermia or
hypothermia; and leukocytosis, leukopenia, or ban-
demia. SIRS was defined as previously described'>1>1¢,
We excluded all patients in which it was not possible
to obtain full clinical records.

Setting

The study was performed at the Hospital Civil de
Guadalajara Fray Antonio Alcalde, a 1000-bed teach-
ing hospital in Mexico. The hospital has an average
of 33,000 admissions per year and the geriatric ser-
vice admits an average of 1,700 patients per year with
an average length of hospital stay of seven days.

Statistical analysis

Frequencies and percentages were calculated. The
chi-square or Fishers exact test were used for com-
paring percentages. Odds ratio (OR) was determined
in order to establish the risk between variables. A
P-value < 0.05 was considered statistically significant.
In-hospital mortality and mortality in association with
the number of SIRS components were analyzed.

RESULTS

A total of 404 patients were included. The mean
age was 85 years old (SD * 7) and 58% were women.
The overall mortality rate was 15.8%. Baseline char-
acteristic summary is shown in table 1.

Only 30.9% of patients met the criteria for SIRS, of
whom 24 died, representing 37.5% of total deaths. A
total of 101 patients with SIRS were discharged alive,

Table 1. Patient characteristics
Baseline characteristic n (%)
Age (years)
60-69 4 (0.9)
70-79 49 (12)
> 80 351 (87.1)
Gender
Female 234 (58)
Male 170 (42)
SIRS criteria
1 159 (39.4)
2 81 (20.0)
3 37 (9.2)
4 7 (1.7)
Causes of in-hospital mortality
Community-acquired pneumonia 11 (17.2)
Healthcare-associated 7 (10.9)
pneumonia
Urinary tract infection 6 (9.4)
Non-infectious causes 40 (62.5)
SIRS: systemic inflammatory response syndrome.

representing 29.7% of outgoings. The prevalence of
SIRS was 30.9%. A higher percentage of participants
with two diagnostic criteria were identified in com-
parison to the group with four of them (20.0 vs. 1.7%).
The most prevalent SIRS criteria diagnosed in the
group of deceased elderly were respiratory rate (> 20/
min) present in 48%, followed by leukocyte cell count
(> 12,000 mm3) present in 42.6%. In the group of de-
ceased patients, the most prevalent SIRS criteria were
respiratory rate (50%) and heart rate (HR) in 36%. The
in-hospital mortality rate in those patients who did
not meet the SIRS diagnosis was 62.5 vs. 37.5% in
patients with SIRS. The difference between these two
groups was 25% and did not reach significance (95%
Cl: -2.54 to 48.83; x> = 3.706; p = 0.0542). The in-hos-
pital mortality rate in the presence of SIRS in patients
> 80 years old was not significantly different than that
observed in the group of younger elderly (p =0.1423).
Mortality by age group can be seen in table 2.

The OR obtained between the = 2 SIRS criteria
groups (deceased and survivors) was 1.4198 with a
95% Cl: 0.813-2.4781; p = 0.2174 (Table 3).

DISCUSSION

In this study no greater risk of in-hospital mortality
was demonstrated in the presence of SIRS in elderly
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Table 2. In-hospital mortality according to age group and systemic inflammatory response syndrome

presence
Age (years) Survivor % (n) Mortality % (n) OR 95% CI P
60-69 33.3 (1) 0.0 (0) 0.5556 0.0126-24.5152 p = 0.7610
70-79 22.9 (8) 35.7 (5) 1.8750 0.4870-7.2197 p = 0.036
> 80 30.5 (92) 38.8 (19) 1.4457 0.7740-2.7001 p = 0.2476

Table 3. In-hospital mortality according to the
number of systemic inflammatory response
syndrome criteria

SIRS Survivor Mortality Total
% (n) % (n) % (n)
0 31.5(107) 20.3 (13) 29.7 (120)
1 38.8 (132) 422 (27) 39.4 (159)
2 19.1 (65) 25.0 (16)  20.0 (81)
3 9.1 (31) 9.4 (6) 9.2 (37)
4 1.5 (5) 3.1 (2) 1.7 (7)
Total (340) (64) (404)

SIRS: systemic inflammatory response syndrome.

patients. Our results partially replicate the results ob-
tained in previous studies.

The prevalence of SIRS in our study was 30.9%, very
similar to that reported in the elderly population by
other authors. For example, in a study performed in
over 3,000 patients diagnosed with sepsis, SIRS was
identified in 29.2%. Of those patients, 44.2% present-
ed changes in body temperature, 58.4% had tachy-
cardia, 32.3% presented tachypnea, and 36.3%
showed changes in white blood cell count®. Also,
tachycardia and tachypnea prevalences in our study’s
population coincide with that reported in the previ-
ously mentioned analysis. Like them, a HR > 90 and
respiratory rate > 20 were the signs most frequently
found (50 and 48%, respectively). In another cohort
of 11,988 patients with a mean age of 66 years, non-
SIRS diagnostic criteria were met in 28%3°.

The link between poor outcomes and SIRS has
been assessed without results supporting that the
presence of SIRS increases the mortality risk in the
elderly. It is undeniable that most of our study’s pop-
ulation did not meet sufficient criteria to classify with-
in the SIRS group. This finding is frequent in most

studies performed in the elderly. For example, in a
study in which the elderly showed a fivefold greater
likelihood of severe sepsis than younger adults (6.5
vs. 1.3%), vital signs in the severe sepsis group were
slightly different than those in the uninfected group
and none achieved classifying within the definitions
of SIRS¥’. Similarly, a prospective study performed in
an emergency department of a university hospital,
assessing a group of 56 patients, demonstrated
bacterial infections in 39 of the subjects; the average
age of this subgroup was 60 years old and the aver-
age SIRS criteria was 238,

The methodology of our study does not establish
a causal relationship; however, the probability of risk
(OR: 1.41; 95% Cl: 0.813-2.4781; p = 0.2174) indicates
no differences between the development or not of
SIRS for the worst outcome in sepsis: death.

A study analyzed a mortality prognostic tool for the
elderly, which compared laboratory variables be-
tween survivors and non-survivors. Heart rate and
respiratory rate were related to increased mortality
risk3°. In another study of 23,114 subjects, character-
istics of the elderly in the ED and 30-day mortality
were analyzed. The prevalence of mortality was
20.7% in those > 75 years vs. 4.5% in participants <
75 years. This result is similar to the difference ob-
tained in our study between groups of > 80 vs. < 80
years old (12.0 and 3.7%, respectively; 95% Cl: 5.29-
12.85; p = 0.0001). The OR for 30-day mortality in
older group adjusted to the severity of the disease
was 2.9 (95% Cl: 2.50-3.42). It is noteworthy that with-
out adjustment for severity (which included white
blood cell count), the OR increased to 5.214%. With all
this, there are other studies that have found no rela-
tionship between the presence of SIRS and death*-46,

As we have seen, the presence of SIRS and its asso-
ciation with sepsis in elderly patients remains an in-
decisive observation in most studies.

The cross-sectional design is the main limitation of
this study because it is not possible to know the
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direction of the correlations founded. Short data col-
lection precluded a better analysis in this study. Our
analysis did not consider other characteristics such as
geriatric syndromes and comorbidity of participants.
Despite this study’s limitations, the analysis shows no
risk probability between SIRS criteria and mortality.

CONCLUSION

Our study showed that there is no association be-
tween SIRS and in-hospital mortality in elderly pa-
tients with sepsis. We believe this may reflect the
complexity of the phenomenon of inflammaging and
how it interacts with the rest of the characteristic
pathophysiological mechanisms of an aging popula-
tion (Fig. 1; original scheme of the authors).

Until we have adequate biomarkers as predictors of
risk levels, the assessment of elderly patients contin-
ues to be a challenge for health professionals in the
acute-care context. However, we have the clinical
tools called Comprehensive Geriatric Assessment
(CGA). The CGA is a multidimensional and interdisci-
plinary diagnostic process to assess the functional
capacity and health status of the elderly patient;
through the CGA we are capable to develop a highly

individualized therapeutic plan. The CGA requires
considerable time and experience however that is
not always available in the emergency wards. An al-
ternative to CGA can be a risk-screening test. Loss of
functionality is one of the risk factors that have prov-
en to be a predictor of adverse outcomes in the con-
text of ED. However, evidence of this strategy is in-
conclusive. Different strategies for elderly care in the
ED are adaptations from the CGA. The integration of
this type of evaluation within the medical approach
in the ED has shown to reduce mortality and disabil-
ity and even lower healthcare costs*",

Given the particularly vulnerable situation of elder-
ly patients, the most important recommendation in
order to establish appropriate interventions and
achieve better outcomes is promoting strategies for
timely identification of elderly patients with high risk
in the context of acute infections3*2.

We believe that in the absence of reliable traditional
prognostic markers, it is necessary to promote knowl-
edge about the complexity of elderly patients and ed-
ucate all members of the medical team about the most
useful clinical approaches in elderly people. This strat-
egy is essential to generate the sensitivity, knowledge,
and skills to face the geriatric problems3354,

Young people

SIRS 80% |

Frailty
Poor nutrition
Impaired cognition

o Elderly L
Comorbidity Immunosenescence
Polypharmacy Impaired B-cell activity

TCD8+/CD28- 1

Proliferative response T-cells 1
IL-6,8,15,TNF-a. 1
Macrophage over-activity
Neutrophil capacity impaired

Figure 1. Relation between sepsis, systemic inflammatory response syndrome and immunosenescence.
GS: geriatric syndrome. IL: interleukin; SIRS: systemic inflammatory response syndrome; TNF: tumor necrosis

factor. (Original scheme of the authors).
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Abstract

The proportion of people over 50 years old living with HIV is increasing globally. The focus on HIV management must now include
active surveillance of non-infectious and chronic comorbidities in a growing group of aging patients. In Mexico, there have been 22,150
HIV cases in adults older than 50 years, which represent 12% of the total affected population. Individuals at all stages of HIV disease
are at risk of nutritional deficiency, and nutritional status is a strong predictor of disease progression, survival, and functional status
during the course of the disease. HIV and malnutrition may cause severe immunodeficiency, which ultimately increases susceptibility
to negative outcomes. Hence a cycle of frailty, malnutrition, and immunodeficiency is described. Weight loss and wasting syndrome
are characteristic of advanced HIV disease and are strong predictors of mortality and morbidity in the ageing patient. Promoting a
healthy nutritional state and avoiding weight loss can have multiple benefits in terms of improved response to antiretroviral therapy
or in reducing morbidity and mortality. Nutritional assessment and dietary advice should be promoted as standards of quality of care
of patients with HIV. The objective of this review is to present a detailed and exhaustive description of the current scientific evidence
of nutritional aspects in the HIV population over 50 years old. (J Lat Am Geriat Med. 2016;2:51-62)
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Resumen

La proporcion de personas que viven con el VIH mayores de 50 afios estd aumentando a nivel mundial. El enfoque en la gestion
del VIH debe incluir ahora una vigilancia activa de las comorbilidades no infecciosas y crénicas en un grupo cada vez mayor de
pacientes de edad avanzada. En México, se han registrado 22,150 casos de VIH en adultos mayores de 50 afios, que representan
el 12% de la poblacion total afectada. En todas las etapas de la enfermedad del VIH los pacientes estan en riesgo de deficiencia
nutricional, y el estado nutricional es un fuerte predictor de la progresion de la enfermedad, supervivencia y estado funcional
durante el curso de la enfermedad. El VIH y la malnutricién pueden causar graves problemas de inmunodeficiencia, que en
ultima instancia aumentan la susceptibilidad de desenlaces negativos. Por lo tanto, se describe un ciclo de fragilidad, desnutri-
cion e inmunodeficiencia. La pérdida de peso y el sindrome de desgaste son caracteristicas de la enfermedad avanzada por VIH,
asi como fuertes predictores de mortalidad y morbilidad en el paciente anciano. Promover un estado de nutricién saludable y
evitar la pérdida de peso puede tener multiples beneficios en términos de mejora de la respuesta a la terapia antirretroviral o
en la reduccion de la morbilidad y la mortalidad. En consecuencia, la evaluacion nutricional y el asesoramiento dietético deben
promoverse como estandares de calidad en la atencién de los pacientes con VIH. El objetivo de esta revisién es presentar una
descripcién detallada y exhaustiva de la evidencia cientifica actual de los aspectos nutricionales en la poblacién con VIH de mas
de 50 afios de edad.
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INTRODUCTION

The proportion of people living with HIV (PLWH)
over 50 years old is increasing globally'3. Special in-
terest has risen to better understand both their clin-
ical behavior and the specific physiopathological as-
pects of HIV infection among the elderly. Moreover,
PLWH have an increased risk of premature onset of
age-associated chronic diseases that appeared to oc-
cur earlier among HIV-positive patients than HIV-neg-
ative subjects®. The focus on HIV management must
now include, besides AIDS and acute complications,
active surveillance of non-infectious and chronic co-
morbidities in a growing group of aging patients. The
objective of this review is to present a detailed and
exhaustive description of the current scientific evi-
dence of nutritional aspects in the HIV population
over 50 years old.

HIV INFECTION AMONG OLDER
ADULTS: A REGIONAL PERSPECTIVE

Currently in developed countries almost 50% of
PLWH are aged 50 years or older’. The increasing
number of older adults living with HIV is in part due
to the impact of highly active antiretroviral therapy
(HAART), which has greatly improved the prognosis
of HIV infection, allowing HIV-infected subjects to
reach almost the same life expectancy as HIV-nega-
tive controls®8, This benefit now poses new challeng-
es for clinicians in order to adequately approach this
growing population®.

Also, according to the Centers for Prevention and
Disease Control (CDC) in the USA, it was estimated
that in 2010, 25% of newly diagnosed HIV/AIDS oc-
curred in people aged 50 and older, while in the year
2000 they accounted for only 10%'. Here it is worth
mentioning two things: some aging with HIV, and
others diagnosed in old age. The two numbers have
increased. This increase has been attributed to the
lack of risk perception regarding HIV infection. This
poor perception of risk is in both patient and health
staff. Additionally, this specific population may be
more vulnerable to HIV infection due to biological
changes associated with the aging process (e.g. dry-
ness of mucous membranes, more likely to have trau-
ma, and susceptibility to virus). The introduction of
drugs that enhance sexual performance and the es-
tablishment of a culture of aging in which it is al-
lowed to have new and multiple sexual partners at
older ages may have played a role in the increase of

new sexual behaviors (e.g. non-protected sexual ac-
tivity)'.

Data regarding HIV infection in Latin American
countries is limited and mainly comes from Brazil,
Mexico, and Argentina'?'3, In Mexico, the prevalence
among the general population is around 0.2-0.3%,
while prevalences among most at risk populations,
such as men who have sex with men (MSM), trans-
gender women, and male sex workers, can be as high
as 20%. In MSM, prevalence varies across regions. In
the study conducted by Bautista, the Midwestern re-
gion of Mexico has the lowest prevalence (9.9%) com-
pared to the Northwest and East Central (20.0 and
20.4%, respectively). The same study reported an in-
crease in the risk of acquiring HIV infection with
age'. In Mexico, from 1983 to 2016, there have been
22,150 HIV cases in adults older than 50 years, which
represents 12% of the total affected population, with
anincidence of 12% in 2016'°. Recently, in an analysis
published by Avila-Funes, a sample of 184 adults over
50 with HIV was reported. The mean age in this study
conducted in Mexico City was 59 years's. However,
there is still limited data regarding the aging popula-
tion living with HIV in Mexico.

AGING AND IMMUNOSENESCENCE

Aging is characterized by the acceleration of the
rate of physiological damage and the accumulation
of the resulting deficit in the body. Both mechanisms
cause cellular damage as those trying to repair con-
tribute to depletion of the cell and its regenerative
capabilities'.

Immunosenescence is characterized by an increase
in activity in the immune system''°, In biological
aging, T-cells undergo deregulations in their prolifer-
ative capacity, and there is an increase in CD8* T/
CD28 lymphocytes. On the other hand, it is likely that
oxidative stress is the cause of a decrease in produc-
tion of interleukin 2 (IL-2) and its receptors. The pre-
dominance of the Th2 response causes an increase in
the activity of B-cells. There is also an increase in the
number and activity of natural killer (NK) cells in im-
proper compensation-specific cellular response?%?',
Macrophages are over-activated, and neutrophils and
antigen-presenting cells decrease their phagocytosis,
thus hindering antigen presentation to lympho-
cytes??,

There are different intracellular signaling pathways
involved in the immune response, which are respon-
sible for the characteristic biochemical profile of
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immune senescence?3. Some intracellular and nuclear
systems responsible for promoting and suppressing
the production of cytokines and their best-studied
cell receptors are nuclear factor kappa B (NF-kB), sir-
tuins, and forkhead system box O (Fox0)?*33, The key
to the aging of inflammatory origin is the way in
which the senescent immune system converges with
different wireless cell systems (NF-kB, sirtuins, FoxO)
to produce deleterious effects by reactions that in
previous stages of life favor survival while in older
age predispose to degenerative diseases that cause
the characteristic functional impairment34,

AGING, IMMUNOSENESCENCE
AND HIV

Some authors consider that HIV infection causes
premature aging®. This is based on the fact that
PLWH have multiple complications that are observed
in HIV-negative populations as a consequence of
aging, such as cognitive impairment, malnutrition,
sarcopenia, osteoporosis and fractures, loss of physi-
cal abilities, falls, and frailty syndrome (FS)36-4°.

Most of these complications have been related to
chronic immune activation, a characteristic feature of
HIV infection, as well as to the numerical loss and
dysfunction of CD4* cells in both clinical settings®.
Avila-Funes has previously published the biological
similarities between aging, fragility, and HIV infec-
tion>'. These include DNA damage, loss of DNA repair
capacity, and altered apoptosis mechanisms of im-
mune system cells>%>3,

Chronic exposure to antigens causes alterations in
the immune response associated with both morbid-
ity and mortality in old age. These changes have been
grouped as “immunophenotype risk”. This is charac-
terized by (i) low levels of B-cells, (ii) increased levels
of CD8* T-cells/CD28, (iii) poor proliferative response
of T-cells, (iv) CD4/CD8 < 1, and (v) seropositivity to
cytomegalovirus (CMV)>**>, Immunophenotype ap-
pears to be involved in the prevalence of comorbidity
in older adults with HIV>¢, Compared to HIV-negative
individuals, PLWH experience depletion of CD4 and
high viral load and have high levels of inflammatory
markers (IL-6), coagulation disorders, and activation
of monocytes®. In the context of HIV infection, evi-
dence suggests an inverse relationship between the
use of antiretroviral therapy and these inflammatory
markers®®, There are observations that have con-
firmed the close relationship of the immune status of
patients with HIV and the development of comorbid-

Table 1. Immunosenescence and HIV

Immunological disorders common to aging
and HIV infection

Risk immunophenotype:

1. Low levels of B-cells

2. B-cell activity increased and altered

3. Increased levels CD8+ T-cells/CD28—

4. Poor proliferative response of T-cells

5. Ratio CD4/CD8 < 1

6. CMV seropositivity

7. Elevated serum levels of IL-6, 8, 15, TNF-
alpha

8. Decreased serum levels of IL-2 and their
receptors

9. Predominance of Th2 response
10. Macrophages over-activated
11. Neutrophils and antigen-presenting cells with
decrease in phagocytic capacity
12. Increased activity of NK cells

CMV: cytomegalovirus; IL: interleukin; NK: natural killer; TNF:
tumor necrosis factor.

ities typically observed in older age and the way in
which HAART improves life expectancy and reduces
developing disability risk>5'. Thus, it is clear that ag-
ing and HIV-1 infection are associated with similar
immunological changes (Table 1).

FRAILTY AND HIV

Frailty is a condition that increases vulnerability to
stress; it is associated with a dysfunctional homeo-
static response, and an increase in the likelihood of
developing adverse outcomes (e.g. disability and
death)5263, Frailty syndrome can play more than a
pathophysiologic role in older people with HIV6456, |t
seems that FS occurs most often in the presence of
low CD4 cell counts. It draws attention to the fact that
to achieve an increase in CD4 using HAART, some
pathological conditions (e.g. frailty, malnutrition) are
reversed. Analyses show that there is no significant
association between age and FS, when adjusted to
CD4, but there is a significant association between
age and CD4 count. As for HAART, prolonged use
appears to be a protective factor against FS only if the
CD4 count is at normal levels. For example, each year
added on antiretroviral treatment, the risk of devel-
oping FS might decrease by up to 20%°.

Chronic inflammation in old age is one of the fac-
tors that cause a state of vulnerability that is ex-
plained by the phenotype of frailty. The Cardiovascu-
lar Health Study found that frail patients had
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C-reactive protein levels higher than non-frail partic-
ipants®. Elevated levels of IL-6 in elderly women have
also been associated with both loss of muscle
strength, decreased speed, as well as increased dis-
ability for basic and instrumental activities of daily
life>70, Furthermore, high levels of IL-6 appear to
predict the development of disability”".

Sarcopenia is an essential component in the devel-
opment of frailty phenotype’2. Proteolytic and cyto-
toxic properties of tumor necrosis factor-alpha (TN-
F-a) and IL-6 generate cachexia and muscle wasting,
which leads to loss of strength and muscle mass.
Immobility also causes decreased muscle strength
and endurance; this change has also been associated
with increased serum levels of TNF-a and IL-67374, In
vitro, high levels of IL-6 models cause suppression of
the production of insulin growth factor (IGF)-1, and
are predictors of handgrip strength and muscle
power’>. High levels of IL-6 with low levels of IGF-1
are also associated with an increased risk of disability
and death in the aging population. In addition, levels
of IGF-1 in the elderly relate to the status of body
composition and intensity of loss of lean muscle mass
with aging’®. Functional skills are, for geriatrics, one
of the most effective measures to understand the
impact of aging through a range of different diseases
such as HIV”?. Functional complications of aging have
been previously identified in both HIV and aging re-
search after observations of the high prevalence of
frailty phenotype in PLWH in the MACS study (Multi-
center AIDS Cohort Study)*4.

NUTRITION AND AGING
IN HIV INFECTION

The prevalence of malnutrition in the population
with HIV has been previously described. Some stud-
ies have reported the nutritional characteristics of the
population with HIV in Latin America. For example in
Cuba, a descriptive study (which included popula-
tions with maximum age 41 years old) showed that
the average weight of the study population was 66
kg with a body mass index (BMI) of 23 (SD * 3.7). The
classification of their nutritional status according to
BMI was low for BMI < 18.5 (four patients). They also
used the Subjective Global Assessment (SGA) where
12 out of 217 PLWH classified in malnutrition’2,

In Uganda, Mokori found a major prevalence of
malnutrition (80%), but only 12% of participants had
BMI values < 18.57°. In Latin America, Benavente de-
scribed in Peru that 32.5% of HIV patients showed

some degree of malnutrition®, Freijo explained that
this variability was because malnutrition prevalence
in PLWH depends on the diagnostic test used®'. The
prevalence of malnutrition in PLWH may also depend
on the use of HAART and presence of coinfection. In
a study conducted prior to antiretroviral therapy, and
using the Chang algorithm for evaluation of nutri-
tional status, malnutrition was found in 22% of
HIV-positive asymptomatic individuals. However, this
percentage varied depending on the disease pro-
gression: 42.7% of those classified as C2 were mal-
nourished and 87.5% of those assigned to the C1
phase®?. In a cross-sectional study of the health sys-
tem in Brazil, they observed that older adults with HIV
and coinfections had lower average weight versus
young PLWH without hepatitis or tuberculosis®. In a
cohort of more than 6,000 people with HIV in South
Africa (54% aged 40 or older) the prevalence of mal-
nutrition (BMI < 18.5) was 29 and 13% in rural and
urban areas, respectively. Of participants who did not
complete the study due to death, 45% had a BMI
compatible with malnutrition. In this analysis, over-
weight and obesity were associated with lower mor-
tality®*. In another analysis of more than 400 partici-
pants, the average BMI was 24 and only 11% were
classified as underweight (malnutrition)®.

Treatment of HIV/AIDS and consequent patient sur-
vival can lead to overweight, obesity, and lipodystro-
phy. Accumulating evidence has shown that over-
weight and obesity are highly prevalent, even greater
than weight loss®. Compared to the general popula-
tion, the prevalence of obesity in adults with HIV has
been reported as 46% lower in men and 17% higher
in women®. In the VACS-VC cohort (Veterans Aging
Cohort Study-Virtual Cohort), a prospective observa-
tional cohort of infected and noninfected veterans,
BMI at baseline was 25%. In a cohort of minorities in
North America (Hispanics and African Americans)
37.5% of the participants were classified as over-
weight at baseline and 22.1% as obese®. Still, in a
cross-sectional and prospective study consisting of
140 newly diagnosed HIV-positive patients, 67% had
normal weight according to BMI, 18.57% were con-
sidered as underweight, and only 1.43% were over-
weight; two patients (1.43%) were obese. The mean
BMI was 21.59%. In all these studies the mean age
ranged between 49 and 60 years.

It is undeniable that elderly patients with HIV are
prone to malnutrition due to inadequate food intake,
loss of appetite, nutritional loss, metabolic changes,
and increases in the requirements of micro- and
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macronutrients. To this must be added the other spe-
cial factors of vulnerability in older people: socioeco-
nomic factors, poverty, inability to feed themselves,
and lack of social support®’. Unintentional weight
loss, changes in body composition, and metabolic
changes associated with the use of antiretroviral
therapy are common comorbidities in people aging
with HIV. Individuals at all stages of HIV disease are
at risk of nutritional deficiency, and nutritional status
is a strong predictor of disease progression, survival,
and functional status during the course of the dis-
ease’?,

NUTRITIONAL STATUS AND ITS
ASSOCIATIONS IN HIV BASED
ON EVIDENCE

Alterations in body weight have a negative influ-
ence on the health of PLWH. In the cohort of Nutri-
tion For Healthy Life (NFHL), wasting syndrome
(weight loss > 10%) was observed in 18%* Other
studies have reported a higher frequency of office
visits and twice the costs in annual healthcare related
to weight loss among PLWH®3. An analysis of a cohort
of veterans with HIV showed the importance of a
healthy weight or even overweight, adjusted for du-
ration of antiretroviral treatment. These weight
ranges were associated with greater increases in CD4
cells compared with obese subjects or underweight
patients®*,

It is well known that adherence is critical to achieve
suppression of viral replication, reduce CD4* cell de-
crease, prevent viral resistance, promote immune
reconstitution, and slow the progression of dis-
ease®, In a case control study looking at factors
influencing HAART adherence, it was found that mal-
nutrition (BMI < 18.5) in the group with adequate
adherence was 8% compared to the non-adherent
group where malnutrition was 42.5%. Also, the inabil-
ity to obtain sufficient food and quality food was as-
sociated with poor adherence”. It has been reported
that about 25% of patients on HAART who fail to
achieve adequate levels of adherence also have nu-
tritional disorders, and this may be for common caus-
es such as poverty, poor support network, depres-
sion, etc.”®. In an analysis in Africa, authors identified
malnutrition (BMI < 18.5) and inadequate quantity
and quality intake of food in 24 hours (< 3 meals/day)
as an independent factor associated with non-adher-
ence to HAART. It is noteworthy that the diagnosis of
malnutrition was 10-times more frequent in partici-

pants without adherence than among adherent pa-
tients. Thus, eating a meal a day and dependence on
food were both risk factors for a poor therapeutic
adherence®. Food insecurity and malnutrition hinder
adherence to HAART and are associated with nega-
tive outcomes related to HIV. In a study of education-
al intervention, adherence improved after systemati-
cally applying nutrition education®. Patients starting
HAART who do not follow the nutritional recommen-
dations are at increased risk of adverse drug effects,
which can cause discomfort so intense as to lead to
discontinuing or abandoning therapy. It is also known
that poor nutritional status negatively affects the ef-
fectiveness of drug metabolism'00-104,

On the other hand, baseline BMI can be a predictor
of recovery of CD4* cell counts in patients starting
HAART. A high BMI is also associated with slow pro-
gression of HIV'9>1% |n a cohort in Tanzania, 27% had
BMI < 18.5. In this group, any weight loss was associ-
ated with 5.4-fold increased risk of mortality com-
pared to those who maintain or gain weight'?. This
analysis proved that a low BMI at the start of HAART
and/or weight loss after the first month of treatment
had an association with mortality. This means that
malnutrition as measured by BMI may be an indepen-
dent predictor of mortality’® "%, The death risk ap-
pears to increase with increasing weight loss. Not
surprisingly, malnutrition or severe emaciation are
considered AIDS-defining entities''". In a different
study, a group of adults living with HIV received nu-
tritional supplements for six months (maximum age
43 years). The supplemented patients increased me-
dian CD4 (151 vs. 77 cells/mm?3 in controls) during the
study period. Patients receiving supplementation
also experienced a greater increase in body weight
(12.7 vs. 4.9%; p = 0.047) and BMI (7.8 vs. 5.5%; p =
0.007). The BMI improved to 12 months (4.2 vs. 0.2; p
= 0.046) as well as the absolute CD4 count (83.0 vs.
46.4%; p = 0.002)"2,

The association between nutritional status and im-
mune performance is a constant result in multiple
studies. In a study in patients with AIDS who were
hospitalized in a university hospital and were receiv-
ing antiretroviral therapy, low BMI (18.5) had a signifi-
cant association with decreased leukocytes and lym-
phocytes and lower hemoglobin and albumin levels
compared to groups with BMI above the rank of mal-
nutrition. In cross-sectional study, longitudinal
analyses data came from a sample of 864 HIV-infected
MSM. Over time it was observed that overweight and
obese PLWH possessed higher CD4 counts and lower
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viral loads compared to normal weight HIV-infected
men'"*. The lack of food security and poor nutritional
status may accelerate the progression of HIV-related
diseases (e.qg. frailty) and undermine both adherence
and treatment response to HAART''®, The interaction
between HIV/AIDS and malnutrition increases the
burden of each condition alone. The PLWH require
greater protein and micronutrient intake to support
a weakened immune system. So in the assessment of
nutritional status in HIV patients, especially those
with infection, age becomes a health priority''.

Therefore, the nutritional status prior to initiation
of therapy and food security is not the only way that
food and nutrition interact in PLWH. It is well known
that some antiretroviral medications must be in-
gested with food. The elderly living with HIV are also
more vulnerable to malnutrition since they may have
impaired nutrient absorption (due to diarrhea/intes-
tinal tract damage), reduced food intake (due to
symptoms such as vomiting or pain on swallowing),
food insecurity, and medication side effects such as
loss of appetite or depression'’.

BIOLOGICAL PLAUSIBILITY
BETWEEN HIV IN OLD AGE AND
MALNUTRITION: A SHARED
PATHOPHYSIOLOGY

The overlap between HIV and malnutrition has
been recognized since the beginning of the AIDS ep-
idemic, and poor nutritive states are observed fre-
quently in patients without HAART with low CD4" cell
counts or high levels of HIV-1 RNA cells. The relation-
ship between nutritional status and HIV/AIDS, partic-
ularly those observed in immunological and clinical
characteristics, were initially observed in 1992 in the
MACS study. Eventually these data were used to cre-
ate a phenotype related to FS, approximating four of
the five domains of the Fried phenotype (in which are
included unintended weight loss and decreased ca-
loric intake). In this classic study, a strong association
between HIV infection and the phenotype related to
frailty was found in the MACS study*. In this respect,
the studies of post-HAART era aimed to reinforce the
theory that the presence of poor nutritional status,
partially evaluated through the presence of FS, had a
direct relationship with the immune status and the
consequent viral load. By comparing the two eras of
treatment, pre-HAART patients had a higher preva-
lence of FS than those post-HAART (24 vs. 10%)%4°,
So, malnutrition is strongly associated with tradi-

tional markers of HIV disease, in particular CD4* cell
count (current and nadir) and the detectable viral
load''®1?!, The association between malnutrition,
frailty, and low CD4 and/or presence of AIDS has
been replicated previously'?2. Factors associated with
malnutrition can lead to a greater understanding of
the pathophysiology and development of potential
interventions in HIV-infected populations. Malnutri-
tion is commonly found in adults with HIV over 50
years old. A high CD4* cell count and decreased viral
load are predictors of malnutrition in HIV'23'24, Lack
of essential micronutrients may not only contribute
to the depletion and dysfunction of CD4 cells, but
malnourished patients may have a suboptimal re-
sponse to treatment when it is initiated. HIV and mal-
nutrition may cause severe immunodeficiency, which
ultimately increases susceptibility to negative out-
comes. Hence, a cycle of frailty, malnutrition, and im-
munodeficiency is described>'. Weight loss and wast-
ing syndrome are characteristic of advanced HIV
disease and are strong predictors of mortality and
morbidity'2>12¢ (Fig. 1).

As noted in patients without HIV, the FS is detected
more frequently in PLWH with the following charac-
teristics: poorly educated, unemployed, with low in-
come, presence of diabetes, kidney disease, symp-
toms of depression, and HCV coinfection. The FS is
associated also with the nadir and current CD4 count
and detectable RNA viral load''8120.127,

In a descriptive study of body composition in Afri-
can women of an urban population, participants
were stratified according to baseline CD4* cell count.
The analysis found that, compared with a group with
cell count < 200 (median 175 cells/mm?3), weight and
BMI in patients with better immune status (median
420) were higher (62.3 vs. 72 kg and 23.5 vs. 27.8 kg,
respectively). The percentage of patients with malnu-
trition according to BMI was lower in patients with
better immune status (1 vs. 11%)'28. In the NFHL co-
hort, low CD4* cell counts were associated with low
weights. In fact, for every decrease of 100 cell/mm3
CD4* there was a decrease of 1.9 kg in weight'?. In a
study in West Africa that aimed to evaluate the im-
pact of a nutritional intervention on the immune sta-
tus, an increase in CD4 cell count 1.7 times higher
(114 vs. 68 CD4 cells/mm?3) was found when compar-
ing the nutritional support group versus the control.
This finding shows how the nutritional status may
influence treatment outcomes of HIV/AIDS'%,

Does HIV accelerated or accentuated aging? In
some pathological processes in HIV there seems to



J.A. Diaz-Ramos, et al.: Nutritional issues in geriatric care: nutrition and HIV

Biological changes
in ageing and HIV infection

CNS
I: Cognitive impairment :I

/\/\\
IMMUNE SYSTEM
A6 v |GF-1
A TNF- o vIL-2

A CD8+T cells/ CD28- v TCD4+
A Activity of NK cells Ratio CD4/CD8 <1

CARDIOVASCULAR
Atherosclerosis
Dyslipidemia
Endothelial dysfunction

GASTROINTESTINAL
Inadequate food intake
Weight loss
A Requirements of micro/macronutrients
Anorexia by drugs/depression
v Oral health

HEMATOLOGIC SYSTEM
EPO
Anemia
Alteration in iron metabolism

— MUSCULOSKELETAL —
Sarcopenia
Weekness

v Muscular strength

Osteoporosis

— ENDOCRINE SYSTEM —
v GH
v IGF-1

Somatopause

Figure 1. Biological changes in ageing and HIV infection.
CNS: central nervous system; EPO: erythropoietin, GH: growth hormone; IGF: insulin growth factor; IL: interleu-
kin; NK: natural killer; TNF: tumor necrosis factor.

be a pattern of accelerated aging. This is clear in the Weight loss ultimately is a consequence of the neg-
immune system. Clinically, it is revealing that the ative caloric balance, regardless of the cause. The
prevalence of specific geriatric syndromes is greater relative roles of altered energy intake and expendi-
in PLWH'5', The underlying pathogenic processes ture have been evaluated on several occasions. For
involve alterations in caloric intake, nutrient absorp- example, Grunfeld, et al. showed that caloric intake
tion, and energy expenditure (Table 2). was more important than the resting energy expen-
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Table 2. Causes of malnutrition in HIV infection

Causes of nutritional deficiencies and food in
HIV

Anorexia by drugs, malabsorption, systemic
infections or tumors

Diffuse neurological disease that affects the
feeling of hunger or the ability to eat (swallowing)

Focal neurological disease that affects food
intake

Food insecurity caused by economic or
psychosocial factors

Local pathological conditions affecting chewing,
salivation, and gastrointestinal motility

Severe psychiatric illness

diture in predicting short-term changes in body
weight in patients with HIV® Not all studies have
shown positive effects between high BMI and CD4
cell count after the start of HAART. A notable excep-
tion is the inconsistency of the protective association
of weight in the group of women with HIV®4. On the
other hand, we must recognize that immune recon-
stitution is highly variable and a number of well-
known factors predict an increase in CD4+ cell count
in patients on HAART. Age, nadir CD4, coinfection
with hepatitis C, residual viral replication, persistent
immune activation, and thymus size are studied fac-
tors that influence the immune status. Possible expla-
nations for the association between high BMI and
gains in CD4* cell countinclude pleiotropic adipokine
positive effects such as leptin, differences in thymus
size, differences in the dynamics of the lymphocyte
population in the gastrointestinal tract and other mu-
cosa sites, and differences in apoptosis of T lympho-
Cytes!31-140,

NUTRITIONAL ASSESSMENT IN
ELDERLY POPULATIONS LIVING
WITH HIV

As we mentioned before, aging people with HIV
will be a constantly growing population and, as we
have seen, the evidence suggests that proper nutri-
tion promotes maintaining optimal immune func-
tion'142, By contrast, the negative impact of HIV on
nutritional status has been recognized since the be-
ginning of the epidemic. Protein-calorie malnutrition

with depleted lean muscle mass, adipose tissue, and
micronutrients is a very common problem and caus-
es a reduction in life expectancy and a decrease in
quality of life'. Protein-calorie malnutrition (wast-
ing) exacerbates the immune deficiency and causes
weakness and dependence and reduced life expec-
tancy'4. In fact, malnutrition and nutritional deficien-
cies are potential risk factors for the development of
frailty, and it is likely that the pathophysiology in-
volves alterations in protein synthesis and energy
metabolism described previously®’.

But, what is the proper way to measure the nutri-
tional status of older people with HIV? Currently, al-
though most subjects with HIV who have access to
drug treatment undergo prolonged immune recon-
stitution and suppression of viral load, there is no
consensus about which tool is best to assess the nu-
tritional status in patients more than 50 years old
with HIV. The best scale depends on the clinical con-
text in which it is used, either as a screening tool or
as part of a more comprehensive assessment. Per-
haps the scales of assessment should include infor-
mation such as the presence of chronic viral coinfec-
tions or some laboratory data, both known for their
influence on HIV (e.g. viral load, CD4* cell count). Al-
though it is well known that these factors contribute
to vulnerability in older adults with HIV, they could
represent something else in addition to the nutrition-
al status. Measuring the risk of malnutrition in the
clinical evaluation of the patient with HIV is invalu-
able for understanding the current needs and devel-
oping a medium-term forecast, especially at this his-
toric moment when the infection has become a
chronic disease and the largest group of PLWH is
aged 50 years or more. Nutritional assessment re-
quires adequate knowledge for interpretation so that
the identification of the most effective tools for clin-
ical use and research is critical to understanding and
meeting the needs of older people with HIV. Tools to
assess the nutritional status are used systematically
in geriatrics and gerontology (Table 3).

Our proposal is that these tools should have a sim-
ilar application in HIV care and research. The diagno-
sis of nutritional status in patients with HIV requires
the integration of clinical, dietary, anthropometric,
biochemical, and functional indicators'#. In the same
sense, given its importance it should be evaluated
regularly and frequently as part of the comprehensive
care of HIV patients over 50 years old. Initial clinical
studies, performed mainly on inpatients, demonstrat-
ed the weakness of using weight-based measures to
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Table 3. Comprehensive Geriatric Assessment
suggested in patients with HIV

Comprehensive Geriatric Assessment

Physical health
Clinical history
Physical examination, laboratory and cabinet
List of problems
Specific indicators of severity

Functional status

Activities of daily living
Basic
Instrumented

Other functional scales
Mobility
Quality of life
Specific body segments
Muscular strength
Physical activity
Frailty

Nutritional status
Scales screening and diagnosis
Assessment of swallowing and
gastrointestinal symptoms
Anthropometry

Mental health
Cognitive
Affective

Social and environmental factors
Networks and support
Adequacy of financial resources
Safety and environmental requirements
Structure and function of the household

Table 4. Negative effects of HIV on nutrients

Macronutrients Micronutrients

Low levels:

Vitamins B12, B6,
Water-soluble vitamins A
and D

Selenium and zinc
Negative caloric balance

Protein depletion
(transferrin, albumin)
Muscle loss (forearm
circumference)

Lean mass depletion
Body fat without
significant condition
Weight loss (men: lean
mass, women: body fat)

estimate nutritional status. Because of the wide rang-
es of premorbid body weights or BMI values as well
as normal values, it may be difficult to detect wasting
from a single measurement. The assessment of body
weight provides no information about body compo-
sition; it cannot distinguish fat from muscle, it cannot
distinguish lean mass from excess fluid, and it cannot
detect micronutrient deficiencies at all (Table 4).
Body weight measurements were frequently diffi-
cult to interpret in patients with AIDS, especially hos-
pitalized patients in whom wide swings in body
weight resulted from diarrheal illnesses and from
intravenous fluid administration. Quantitative mea-
sures of body composition had been developed more
than 30 years earlier, but had few clinical applications
other than in examining the changes that occur
during critical illness, aging, and obesity. The focus of
the Mini Nutritional Assessment (MNA) is useful in
this complex context. The MNA is composed of dif-
ferent variables that assess the nutritional status in

old age. We must say that there are no studies that
have evaluated their use in aging people with HIV'#>,
We consider there is a need for further research to
identify measures of nutritional status to reach the
highest levels of effectiveness and efficiency in the
evaluation of older patients with HIV.

CONCLUSIONS

Undoubtedly, adequate nutritional status supports
the proper performance of the immune system and
improves physical performance. Weight loss caused
by low intake, malabsorption, and altered metabo-
lism is common in HIV infection. Identifying poor nu-
tritional status can, therefore, improve clinical out-
comes in patients with HIV by reducing the incidence
of complications associated with HIV and malnutri-
tion. Thus, it could slow the progression of HIV dis-
ease, improve quality of life, and ultimately reduce
morbidity and mortality related to malnutrition in
PLWH. A BMI between normal and overweight seems
to have positive health benefits and a further reduc-
tion of immune reconstitution in HIV. Frailty is com-
mon in patients with HIV and is associated with low
CD4* cell counts rather than with being older. It
seems that the frailty of HIV patients is potentially
reversible and/or transient, especially in those with
adequate nutritional status. Promoting a healthy nu-
trition state and avoiding weight loss can have mul-
tiple benefits in terms of improved response to
HAART or in reducing morbidity and mortality'6147,
Poor nutritional status in the presence of HIV infec-
tion is a predictor of adverse outcomes, and patients
with malnutrition develop more complications. How-
ever, malnutrition, rather than a vulnerable state, rep-
resents a continuum in the clinical spectrum of HIV
infection and is also a pathological state in which
converge, common to biological aging, immune se-
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nescence pathophysiological pathways and frailty.
Malnutrition can be the consequence of particular
forms of aging and the confluence of HIV infection
and the characteristic immune condition. Manage-
ment needs a multilevel assessment of possible un-
derlying causes: interventions focused on minimizing
loss of weight and muscle mass, and improving the
adverse conditions for adequate food (e.g. nutrition-
al support, health education). It is worth noting that
malnutrition may have social or environmental influ-
ences, such as access to food, physical inactivity, and
depression. The Fried phenotype evaluates only the
physical component of the construct of frailty; how-
ever, the negative effect of social factors, psycho-af-
fective and cognitive, has been demonstrated and
used by other detection tools'#8152,

The promotion of effective nutritional support is
crucial to ensure adequate adherence to antiretroviral
therapy. That is why nutritional assessment and di-
etary advice should be promoted as standards of qual-
ity of care of patients with HIV'>3"53 The sum of mor-
tality and morbidity findings suggests that nutritional
intervention at the beginning of HAART therapy could
improve the survival and quality of life in patients with
HIV. Finally, we consider that assessments of nutrition-
al status need to be considered as an approximation
of health status in elderly patients with HIV, and that
should be part of routine screening in patients who
are aging with HIV infection. The nutritional status at
HIV diagnosis and before the initiation of HAART ap-
pear to be strong predictors of adherence and thera-
peutic success, as well as preventive for some other
outcomes such as disability, loss of independence,
and death. Our proposal is to include the patient who
has aged with HIV in the approach used in geriatrics:
Comprehensive Geriatric Assessment, which brings
trans-disciplinary strategies at multiple levels, thus
generating highly individualized interventions.
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Cardiopulmonary resuscitation in the elderly: a review
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Abstract

Increased life expectancy has led us to an aged society. Mexico will have 28% of its population over 65 years old in 2050. The elderly
die the most, so they are more exposed to receive cardiopulmonary resuscitation compared to a younger population. Our knowledge
of cardiopulmonary resuscitation in the elderly is still insufficient, so clinicians make decisions based on poor or none of evidence. The
main objective of this review is to present the reader with the most important issues about cardiopulmonary resuscitation in the el-
derly. We made an online search of papers published between 2000 and 2016 in three important databases with the keywords: “elder-
ly” and “CPR" We found that cardiac arrest in the elderly has a high mortality rate, particularly in vulnerable populations such as frail
patients. The older patient may benefit from a short-lasting cardiopulmonary resuscitation, with neurological and functional outcomes
similar to younger populations. The main factors associated to mortality after cardiopulmonary resuscitation are dependence, frailty,
comorbidity, and previous cognitive status, and not age by itself. Special considerations must be taken in bioethical controversies,
trying to respect dignity and autonomy. (J Lat Am Geriat Med. 2016;2:63-6)

Key words: CPR. Elderly.
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Resumen

El aumento de la esperanza de vida nos ha llevado a una sociedad envejecida. Para el 2050 la proporcién de adultos mayores
de 65 aflos en México sera del 28%. La muerte entre las personas ancianas es mas comun, por lo tanto estan mas expuestas a
recibir reanimacién cardiopulmonar (RCP) en comparacién con sujetos mds jovenes. A pesar de esto nuestro conocimiento
sobre la RCP en ancianos es aun insuficiente, por lo que los clinicos tomamos decisiones basadas en evidencia débil. El princi-
pal objetivo de esta revisién es proveer al lector de informacion sobre los puntos mds importantes de la RCP en ancianos. Se
realiz6 una busqueda en bases de datos en linea sobre los trabajos publicados entre 2000 y 2016 con las palabras clave: ancia-
nos y RCP. Encontramos que el paro cardiaco en ancianos tiene una mortalidad alta, particularmente en los mas vulnerables,
como los ancianos fragiles. El anciano se puede beneficiar de una RCP de corta duracién, con un prondstico neuroldgico simi-
lar al de poblacién mas joven que sobrevive a la RCP. Los principales factores asociados a mortalidad tras la RCP son la depen-
dencia, la fragilidad, la comorbilidad y el estado cognitivo previo, y no la edad en si misma. Se deben tomar en cuenta consi-
deraciones bioéticas especiales en este grupo poblacional, tratando de mantener la dignidad y la autonomia.

Palabras clave: RCP. Ancianos.

INTRODUCTION 65 years of age) has increased as well, and it is expect-
ed to represent 28% of the total population by 20502

Demographic and epidemiologic changes in the Considering that the elderly have the highest mor-
last decades have resulted in an aged society. Life tality rates, they are more likely to receive cardiopul-
expectancy has increased dramatically, especially in  monary resuscitation (CPR)3. As in many other areas
the last 50 years'.In Mexico the aged population (over  of geriatric medicine, the published material on CPR
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in the elderly is limited, and as a consequence, knowl-
edge about the characteristics of this subject is poor.

The main objective of our article is to give the read-
er a general review of the most important issues
about CPR in the elderly, and to help the healthcare
professionals in their own decision making model in
clinical practice.

We searched the online databases PubMed, Pro-
Quest, and, Cochrane database of systematic reviews
for papers (original articles, reviews, editorials and
meta-analyses) with the keywords (MeSH Medical
Subject Headings) “CPR”, “cardiopulmonary resusci-
tation”, and “elderly” published between 2000 and
2016. We included one paper published in 1993 and
another published in 1999 because of its content.

HISTORY OF CARDIOPULMONARY
RESUSCITATION

Mouth-to-mouth resuscitation was first mentioned
in France in 1740, when the Paris Academy of Science
suggested giving artificial ventilation to drowning
victims. It was not until 1891 that the first chest com-
pression took place; 25 years later the first case of
successful chest compressions was described®.

Later, in the 20th century, the American military
adopted mouth-to-mouth ventilation for non-re-
sponsive victims. In 1960 the American Heart Associ-
ation (AHA) developed a formal CPR training pro-
gram, with a periodic release of guidelines*. Two
decades later, the first successful defibrillation took
place in 1980°. Nevertheless, mortality after cardiac
arrest has not improved in the last 20 years®.

EPIDEMIOLOGY OF
CARDIOPULMONARY
RESUSCITATION IN THE ELDERLY

Most of the publications on CPR are not centered
in the elderly, despite the fact that the average age
of patients with cardiac arrest is reported as between
67.3 to 79.0 years old”8. These same reports are very
heterogeneous on the outcome after surviving CPR,
with an average of return to spontaneous circulation
of 15%. However, in frail elderlies the survival rate is
0-2%8, very low compared with younger people who
received short-lasting CPR which is 26%5°. In patients
with cognitive impairment, survivals are three times
lower'® than the average elderly population.

Another important factor worth mentioning is the
discharge rate in CPR survivors. Only 3.8-24.0% of

patients with spontaneous circulation after CPR are
discharged®. Furthermore, the probability of dis-
charge is inversely proportional to age. In a study of
CPR survivors, only 22.6% of patients 65 years or old-
er were discharged. This rate decreased to 12% in
nonagenarian patients, and was associated with an
increased risk of institutionalization®.

THE ELDERLY IN THE INTENSIVE
CARE UNIT

The number of elderlies in the intensive care units
(ICU) has increased in the last years. Currently, almost
10% of patients in the ICU are aged 80 years or older,
and this rate continues to increase annually by 5.6%"".

Critically ill patients have a greater risk of cardiac
arrest, which can be anticipated in 85.5% of the cases
with programs like Rapid Response Teams (RRT)'0,
The RRT were designed to decrease in-hospital cardi-
ac arrest, and have shown positive results, even in
special populations like pediatric patients'2. The el-
derly, however, seldom fulfill the criteria for activa-
tion of RRT, even though they have life-threatening
conditions. This lack of RRT activation is a result of
age-related changes such as a decreased response to
catecholamine, immunosenescence, frailty, polyphar-
macy, and use of B blockers, among others. All of
these contribute to conditions with few symptoms
and accompanied by hidden hypoperfusion’4. In
addition to the issues previously mentioned, the el-
derly in critical conditions receive less vital life sup-
port, including mechanical ventilation and renal re-
placement therapy'. The greater the comorbidity,
the greater the risk of in-hospital cardiac arrest, and
therefore the risk of receiving CPRS.

Geriatric patients may benefit from a short-lasting
CPR, particularly in the context of witnessed cardiac
arrest, presentation of defibrillate rhythms like ven-
tricular fibrillation or pulseless ventricular tachycar-
dia, or in cases of cardiac arrest due to hypoxia’®.
Nevertheless, the most frequent rhythms of cardiac
arrest in the elderly are asystolia and pulseless elec-
trical activity®.

DO NOT RESUSCITATE ORDERS AND
PRINCIPLE OF PATIENT AUTONOMY

Do not resuscitate orders (DNR) are beginning to
spread worldwide, especially in the elderly and
healthcare providers3. Despite the increased use of
DNRs, only 25% of hospitalized patients discuss with
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their physician the decision making model in case of
developing cardiac arrest. In most cases the decision
of initiating CPR or not relies on family members,
without considering the principle of autonomy of the
patient®'°, These situations arise due to lack of com-
munication from both sides of the patient-physician
relationship and the imminent possibility of death'®.

Most elderlies prefer full control of their healthcare
decisions; in reality fact, they usually lack or autono-
my on decision making'. In a hypothetic scenario, a
clinical trial calculated an expected CPR survival rate
of 75%38. This overestimation is based in information
that lacks scientific evidence, or in common beliefs1°,
In Mexico, in a real case of cardiac arrest without DNR
or anticipated will, physicians have the legal obliga-
tion of performing CPR?,

BIOETHICS AND FUTILITY

One of the fundamental medical ethics principles
when facing “end of life” scenarios, are good practice,
palliative care, and avoidance of futile actions?'. De-
fining futility, however, is an extremely difficult task.

Any intervention with a very low possibility of suc-
cess, survival, or recovery is considered futile and
frequently leads to disability, dependence, or death?2.
More accurate estimations report the rate of success
after the intervention at below 5%, or three success-
ful cases out of 100 cases'®.

In most Latin American countries, denying an inter-
vention is extremely rare because of the legal bases
relevant to futility. In Mexico “Declaration of an An-
ticipated Will” was introduced in 2008. Through this
legal action, any patient with a chronic condition and
life expectancy of six months or less has the right to
withhold advanced life support, without denying or-
dinary care?. In conclusion, the most appropriate
strategy is to face cardiac arrest and end-of-life situ-
ations with ethics, humanism, supported by evidence,
and trying to include the patient in the decision-mak-
ing model.

POST CARDIOPULMONARY
RESUSCITATION FUNCTIONALITY,
COGNITION AND
INSTITUTIONALIZATION

The main objective of CPR s to save lives; neverthe-
less, we cannot lose sight of the long-term outcomes
once the patient has returned to spontaneous circu-
lation.

The long-term prognosis after CPR is controversial.
For example, in one trial of CPR survivors, older age
was related to poor neurological prognosis after hos-
pital discharge, with only 6% of elderlies recovering
their prior functional status®. In another study, pa-
tients aged 70 years and older had a poor prognosis
after non-cardiovascular cause of cardiac arrest, with
greater risk of cognitive impairment and functional
limitation after CPR?3,

On the other hand, in more recent studies of CPR
survivors, the neurologic prognosis was not modified
by age. More specifically, octogenarians who were
discharged after CPR had a good neurological prog-
nosis, similar to that of a younger population?*. An-
other series of patients in an ICU reported a good
survival with a satisfactory neurological outcome?.

In out of hospital cardiac arrest (OHCA), in a study
with patients 70 years and older who received CPR, the
30-day survival rate was: 6.7% in patients aged 70-79
years, 4.4% in 80-89 years, and 2.4% in those aged 90
years and older. When the cardiac arrest rhythm is
shockable, the mortality was lower in all age groups.
In a multivariate analysis, the following factors were
associated with increased 30-day survival: younger
age, OHCA not at home, witnessed OHCA, CPR before
arrival of emergency medical services (EMS), first-re-
corded defibrillating rhythm, and short response EMS
time. The study found age as a specific mortality pre-
dictor, but in those who survived, functional status
and neurological prognosis was not modified by age?.

The use of controlled hypothermia as an interven-
tion to improve neurological outcome has been de-
scribed in recent years. However, there is lack of
evidence in controlled trials to recommend or avoid
its usage in the elderly?’.

CARDIOPULMONARY
RESUSCITATION IN FRAIL
ELDERLIES

There is a lack of publications of frail elderlies who
received CPR; despite this, most clinicians think that
these patients will not survive. Even though only half
of the physicians give recommendations, when they
give it, the information is not clear®®,

The participation of geriatricians in informing fam-
ily members and frail patients at risk of cardiac arrest
has made decisions easier?. This discussion should
be included in the patient-physician relationship, es-
pecially in the institutionalized patient where the
prevalence of frail elderlies is higher3°.
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We should consider the low frail survival rate after
CPR, reported from 0-2%, with a mean of 1.7%%%',
when advising patients. So, CPR in frail elderlies has
become more an ethical problem, with an increasing
number of editorials which question whether to give
or withhold CPR in those patients32.

CONCLUSIONS

Cardiac arrest in the elderly has been associated
with a high mortality, particularly in vulnerable pop-
ulations such as frail patients. The main risk factors
that contribute to mortality are dependence, frailty,
comorbidity, and preexisting cognitive impairment.
Even in the critically ill geriatric patient, age should
not be considered in the decision-making process
about CPR. It appears that survival depends also on
hospital resources, including the number of trained
staff available, cause of cardiac arrest, and the length
of CPR. We consider that the elderly without multiple
comorbidities, severe cognitive impairment, or termi-
nally ill should receive a short-lasting CPR, particular-
ly if it is a witnessed cardiac arrest, of defibrillating
cardiac arrest rhythm. We still lack evidence regard-
ing this issue, so we suggest increasing the research
on CPR in the elderly.
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Abstract

It has been found by investigators that decreased muscle strength and muscle mass leads to decreased gait speed, increased risk of
falls, and reduced ability to carry out activities of daily living. The body mass index is a simple index that is frequently used to classify
people as underweight, overweight, or obese. However, despite using cut-off values proposed by the World Health Organization, these
could misclassify according to the older adults’ body composition. In fact, not only must anthropometric aspects be considered, but
clinical and dietary characteristics also influence better nutritional status. Estimation of maximum height by knee height is one of the
most used surrogates, since it is not affected by height loss resulting from degenerative changes. Therefore, knee height shows a strong
correlation with body height with little error and it is the best predictor of body height. The aim of this manuscript is to address, in a
comprehensive review, some recent controversial issues regarding the use of body mass index in older adults. (J Lat Am Geriat Med.
2016;2:67-71)
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Resumen

Se ha investigado que la disminucién en la masa y fuerza muscular conlleva una disminucién de la velocidad de la marcha,
incremento en el riesgo de caidas y también disminucion en la habilidad para realizar actividades de la vida diaria. El indice de
masa corporal (IMC) es un indice sencillo que se usa frecuentemente para clasificar a las personas en bajo peso, sobrepeso u
obesidad. Sin embargo, a pesar del uso de los puntos de corte propuestos por la Organizacién Mundial de la Salud, éstos podrian
malclasificar de acuerdo a la composicion corporal de los adultos mayores. De hecho, no sélo hay que considerar los aspectos
antropométricos, sino que las caracteristicas clinicas y dietéticas también influyen en un mejor estado nutricional. La estimacién
de la estatura maxima mediante la altura de rodilla es un sustituto cominmente usado, ya que no esta afectado por la pérdida
de estatura debida a cambios degenerativos. Por lo que la altura de rodilla muestra una fuerte correlacion con la estatura y con
un minimo error, lo que puede ser el mejor predictor para estimar la estatura. El objetivo de este texto es abordar, a partir de
una revision de la literatura, algunos tépicos controversiales en torno a la utilizacién del IMC en los adultos mayores.

Palabras clave: indice de masa corporal. Altura de rodilla. Adultos mayores.
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INTRODUCTION

Aging is associated with a loss of neuromuscular
function and performance, partly related to de-
creased muscle strength caused by a loss of skeletal
muscle mass and particularly by changes in muscle
architecture. This decrease in muscle strength, along
with other factors such as aging of somatosensory
and motor nervous systems, leads to decreased gait
speed, increased risk of falls, and a reduced ability to
carry out activities of daily living'. Body mass index
(BMI) is the most commonly used tool to correlate risk
of health problems with the body composition at the
population level and is a simple index commonly
used to classify a person as underweight, overweight
and obese. It was first described by Quetelet, et al.?,
and nowadays is one of the tools readily available
worldwide for the clinician that helps to discriminate
between someone at risk of cardiovascular adverse
outcomes (obesity) or death (under-nutrition). It is
obtained as the weight in kilograms divided by the
square of the height in meters (kg/m?)3. Although
there is currently enough evidence on how to cate-
gorize adults by this index, this is still unclear for old-
er adults. The World Health Organization (WHO) had
recommended the following cut-off values for this
population, regarded as normal: greater than 23 kg/
m? and less than 28 kg/m?; however, this is ambigu-
ous and difficult to apply in a clinical setting in which
subjects such as older adults have lost height. Some
evidence has rather pointed to a U-shaped associa-
tion between BMI and overall health status (e.g. in
obese or in underweight older adults)*.

AGING AND BODY MASS INDEX

Aging is frequently associated with height loss, and
this phenomenon occurs since early adulthood; max-
imum height is estimated to be reached at around
20-years of age?. Various factors contribute to height
loss. The most important cause would be vertebral
compression fracture caused by osteoporosis, among
other less common or less well described factors®. A
study recently reported that the cumulative average
of height loss from age 30-70 was 3 cm for men and
5 cm for women, and that from age 30-80 was 5 cm
for men and 8 cm for women®. Such height loss pres-
ents serious problems for the validity of BMI as the
weight-height ratio in the elderly, and there is the
potential for an overestimation of BMI because of

shortened height®. For example, according to data
reported by the National Health and Nutrition Survey
(Table 1) these surveys are based with BMI categori-
zation for the adult population suggested by the
WHO, not taking into account the height decrease of
the elderly mentioned above’. Generally, BMI is an
indicator that, according to the WHO classification
(regardless of age and sex), allows evaluating if the
subject has problems of underweight, overweight, or
obesity, and is not so useful in older adults who have
markedly decreased their height with age, since the
interrelation based on current height is problematic.
On the other hand, depending on the degree of
changes at the spinal level, height may be a measure
of questionable value in some elderly, although its
determination may be more reliable if estimated
through knee height. Moreover, because of multiple
factors such as physiologic changes associated with
aging, chronic diseases, polypharmacy, and psycho-
social changes, older adults have an increased risk of
under-nutrition, which is associated both with in-
creased mortality and morbidity. Malnutrition often
goes unrecognized because nutrition assessment is
limited to one measure of BMI or weight. In western
countries, it is estimated that more than two-thirds
of adults aged > 65 years have a BMI > 258, A more
precise estimation of an older adult’s height could
lead to a better assessment of the nutritional status
in this group. Since the length of the long bones of
arms and legs remain constant with age, arm length
and knee height have been used as proxy measures
for height estimation in older adults. Estimation of
maximum height by knee height is one of the most
used surrogates, since it is not affected by height loss
resulting from degenerative changes®. Knee height
shows a strong correlation with body height with
little error and is the best predictor of body height°.

Table 1. Report by the National Health and
Nutrition Survey in Mexicans aged between
60 to 69 years

Men 60-69 Women 60-69
years years
Underweight 1.0% 1.3%
Normal weight 25.6% 18.8%
Overweight 49.8% 36.2%
Obesity 23.6% 43.7%
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Several international studies have shown that height
estimation formulas through knee height measure-
ment are easily conducted among individuals aged
60 or older''%. To measure knee height, an adjust-
able measuring stick is used. The subject may be in a
sitting or supine position with the knee bent at a 90°
angle. Various researchers have proposed predictive
knee height equations in different countries for dif-
ferent groups of people™.

ALTERNATIVES TO ASSESS BODY
COMPOSITION

The first formulas that were carried out to calculate
height by measuring knee height were only for white
and black American elderly conducted by Chumlea,
et al.in 19922 Although the study was conducted in
older adults in Ohio, USA, the formula for white
Americans have shown satisfactory results for Ital-
ians'0. But this formula does not apply to all popula-
tions; this is why various equations have been devel-
oped to predict height using knee height, for example
for the French and Chinese elderly population'. In
Mexico, formulas for Mexican men and women were
created in 2002 by Mendoza' (Table 2).

Anthropometric measures are necessary to deter-
mine the nutritional status of a patient, mainly to
assess body composition: weight, height, BMI, body
circumferences (mid arm, waist, hip and calf), waist-
to-hip ratio, elbow amplitude, knee-height, and skin-
fold thickness'. There are other tools that comple-
ment the nutritional assessment. One of these is the
Mini Nutritional Assessment (MNA), which consists of
a scale (score 0-14) that covers global behavior,

subjective factors, weight and height. The MNA is
fast, describes the main features, but does not give a
complete assessment of nutritional status. However,
this tool was complemented by the work of Toulouse
University, The Medical School in New Mexico, and
the Nestle Research Centre (Switzerland). In this sec-
ond part of the MNA, the scale comprises 12 items
covering anthropometric measurements, dietary be-
havior, global and subjective factors. It takes 10-15
minutes and the score range is 0-30. A score of 24-30
indicates no nutritional risk, 17.0-23.5 is nutritional
risk, and less than 17 high nutritional risk or likely
malnutrition. Other tools are the creatinine height
index (CHI, reflecting muscle mass and therefore de-
clining with age) and the change in intracellular wa-
ter as estimated from total body potassium decline
with age and have been used as a parameter of nu-
tritional assessment.

Nutritional assessment in the elderly should be sup-
plemented with functional ability, physical and mental
health, and the socio-environmental situation. The
functional ability is estimated with measures of Activ-
ities of Daily Living and Instrumental Activities of Daily
Living. The Mini-Mental State Examination assesses
most of the major aspects of cognitive function and
the Geriatric Depression Scale is easy to use and is
widely accepted’®. All these are necessary for a proper
assessment of the elderly and not only anthropometric
data such as height or weight.

During aging, besides the physiological changes
mentioned above, there exists a condition typical of
the elderly: sarcopenia. Sarcopenia is a syndrome
characterized by progressive and generalized loss of
skeletal muscle mass and strength with a risk of

Table 2. Equations developed to predict height using knee height

Men

Women

White Americans
Chumlea, et al. 199212

59.01 + (2.08 x knee height)

75.00 + (1.91 x knee height) — (0.17 x age)

Black Americans
Chumlea, et al. 199212

95.79 + (1.37 x knee height)

58.72 + (1.96 x knee height)

French elderly

Zhang, et al. 199813 — (0.21 x age)

74.69 + (2.07 x knee height)

67 + (2.20 x knee height) — (0.251 x age)

Chinese elderly
Zhang, et al. 199813

67.78 + (2.01 x knee height)

71.70 + (1.98 x knee height) — (0.044 x age)

Mexicans
Mendoza, et al. 20024

52.6 + (2.17 x knee height)

73.7 + (1.99 x knee height) — (0.23 x age)
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Figure 1. Scope of obesity and frailty misclassification.

adverse outcomes such as physical disability, poor
quality of life and death'’. Sarcopenia goes hand-in-
hand with frailty. Frailty is a geriatric syndrome result-
ing from age-related cumulative declines across mul-
tiple physiologic systems, with impaired homeostatic
reserve and a reduced capacity of the organism to
withstand stress, besides including cognitive status,
social support, and other environmental factors, thus
increasing vulnerability to increased risk of disability,
mortality of all causes, and greater need for health-
care'" 1%, Frail older people exhibit sarcopenia, and
some older people with sarcopenia are also frail'’.
Obesity in older persons negatively affects physical
functioning, particularly when it is accompanied by
low muscle strength; this is “sarcopenic obesity”.
Poor muscle strength relative to excessively high
body mass impedes the weight-bearing activities
that are vital for maintaining independence in daily
life?©,

As mentioned at the beginning, BMl is used to clas-
sify low weight, underweight and obesity?, but using
the values for the young adult population as it has
been reported by the National Health and Nutrition
Survey in Mexico’, these cut-off values are badly

sorting a portion of older adults, the obese mainly,
and as has been said, frailty and sarcopenia are pres-
ent (Fig. 1). This group of elderly is erroneously indi-
cated to follow strict diets to lose weight, and this is
often more deleterious than in younger subjects. Al-
though BMI is the most frequently used measure to
evaluate overweight and obesity, the method does
not allow for true body adiposity.

The BMI has some limitations in people with de-
creased muscle mass and elevated body fat, and in
individuals with increased body fat who are classified
as having a normal BMI. Because elderly persons lose
muscle mass?', imposing restrictions purely on the
basis of an elevated BMI is potentially detrimental®.

CONCLUSIONS

Geriatric syndromes such as frailty, falls, functional
decline, and hospitalization'”?? could lead to disabil-
ity and do not allow a part of the population of older
adults to be in a standing position. Therefore, con-
ventional height measurement can not be performed,
and here knee height measurement is useful. Sarco-
penic obesity should not be missed, which as men-
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tioned above, can indicate unnecessary diets; indeed,
to maintain weight in the elderly may be a protective
factor?'.

In 2010 in Mexico, about 400 specialists served a
population of eight million older adults?3, an insuffi-
cient number, and now, despite the fact that the
number of geriatricians is increasing, the older pop-
ulation is increasing even more. Of the population
aged 65 years or more, 69.3% live in low socioeco-
nomic status?*, with little access to specialized ser-
vices such as geriatrics and nutrition.

As primary care is essential for older adults, it is
appropriate to use knee height for the measurement
of height in the formula for BMI for the elderly pop-
ulation, thus avoiding bad assessments changing the
course of health in older people.
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Abstract

Gait disorders are one of the most feared geriatric syndromes due to the negative outcomes. Their prevalence increases
with age and represent a diagnostic challenge for most doctors. Gait in old age has adaptive features that are still con-
sidered normal. However, not all forms of walking observed in elderly people are normal. Because of the complexity of
the act of walking, its evaluation requires a comprehensive examination. The intervention will depend on the integration
of an interdisciplinary team to assess systematically the changes in walking and make a timely diagnosis through appro-
priate tools. We present two clinical cases that serve as an introduction to the assessment of gait disorders in old age
through an approach that combines elements of both the Compressive Geriatric Assessment and a through neurological
examination. (J Lat Am Geriat Med. 2016;2:72-8)

Key words: Gait disorders. Geriatric assessment. Elderly.
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Resumen

El trastorno de la marcha es uno de los sindromes geriatricos mds temidos por sus desenlaces negativos. Su prevalencia
se incrementa con la edad y su diagndstico representa un reto para la mayoria de los médicos. La marcha en el adulto
mayor posee caracteristicas que siguen considerandose normales; sin embargo, no todas las formas de caminar observadas
en las personas mayores son normales. La complejidad inherente a la marcha requiere una evaluacién integral. La
intervencién dependera de la integracién de un equipo transdisciplinario que evalle sistematicamente las alteraciones
en el caminar y realice un diagnéstico oportuno a través de las herramientas apropiadas.

A continuacidn, presentamos dos casos clinicos que sirven de introduccién a la evaluacion de la marcha en la vejez a
través de un abordaje que combina elementos tanto de la evaluacion geridtrica integral (EGI) como de la neurologia
clinica.

Palabras clave: Trastornos de la marcha. Evaluacién geriatrica. Adulto mayor.
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INTRODUCTION

The human ability of bipedal locomotion, given by
coordination of the central nervous system and hind
limbs, is one of the most dramatic features achieved
through evolutionary forces. Not surprisingly, this is
also one of the fundamental differences between hu-
mans and other species capable of locomotion. The
difficulties that hinder the ability to walk (gait distur-
bances) can cause serious health complications, rang-
ing from falls to immobility. Gait disorders are some
of the most feared geriatric syndromes due to the
negative outcomes such as functional decline, insti-
tutionalization, hospitalization, disability, depen-
dence, and even death. The prevalence increases
with age; thus, while at 60 years of age it is 15%,
prevalence rises to 50% beyond 85 years'?.

Despite their high prevalence, gait disorders rep-
resent a diagnostic challenge for most inexperienced
physicians or those without specific training for as-
sessing locomotion. Due to its inherent complexity,
a comprehensive assessment is required, which in-
volves various healthcare professionals (physical
therapists, nutritionists, neurologists, and geriatri-
cians, among others), in order to achieve a thorough
diagnostic and therapeutic strategy. Timely interven-
tion will depend on the integration of a multi-disci-
plinary team and proper assessment of changes in
walking in elderly patients, and diagnosis through
clinical expertise and appropriate tools. Here we
present two cases of gait disorders seen at a tertiary
care University Hospital, and use these real-life sce-
narios to introduce the combined elements and
components of the Comprehensive Geriatric Assess-
ment (CGA) as well as the clinical neurological as-
sessment.

CASE 1

A 71-year-old man with a 25-year history of type 2
diabetes and hypertension and a gastrointestinal
stromal tumor resected without complications 10
years ago. For the past three years he has dealt with
difficulties in episodic memory and inability to con-
centrate and subsequent spontaneous recovery of
information. In the last six months he noticed dif-
ficulty in separating the feet of the ground surface,
urinary incontinence, and moderate headache;
also, in this period he had three falls. Three months
before his evaluation, emotional liability and anhe-
donia appeared. Physical examination revealed mild

weakness (4/5) in all four limbs. The functionality is
affected in relation to the difficulties in mobilizing
and by the presence of mild symptoms of depression
(Table 1).

Gait evaluation

The patient struggled to lift and move the feet for-
ward, the so-called magnetic gait. The initial contact
with the ground was with the toes, short shuffling
step heels apart, and imbalance at the beginning of
ambulation. The position was otherwise normal, but
with reduced balance of the arm and slow turning.

Magnetic resonance imaging

This showed supratentorial ventricular system dila-
tion associated with remodeling contours of lateral
ventricles and sub-ependymal hyperintensity on
T2-weighted images. Evans index was 0.45 (Fig. 1).

CASE 2

A 73-year-old man with a past medical history of
hypertension and prostatic hyperplasia diagnosed
five years prior to the current event. His chief com-
plaint was a two-year history of intermittent, diffuse,
non-oppressive headache of moderate intensity, pre-
senting on average five days per week. The clinical
feature began after a fall with head trauma in the
frontal region. Six months before presenting to the
clinic, episodic memory problems began. A month
before being evaluated, insomnia, nocturnal halluci-
nations, disorientation, and decreased mood ap-
peared. In the previous year he had at least four falls.
Simultaneously, he presented urinary incontinence,
decreased visual acuity and hearing loss, and unin-
tentional weight loss associated with hyporexia. On
physical examination, we found normal strength and
reflexes in all four limbs. Functionality was deeply
affected and difficulties in mobilizing caused by atax-
ic gait caused the presence of several affective symp-
toms, which reached the cutoff point for the diagno-
sis of depression (Table 1).

Gait evaluation

The patient had a complex gait disorder character-
ized by trunk instability, starting each step rolling
from heel to toes, leading to a drumroll sound. Gait
support base was wide, and walking revealed an
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Table 1. Results obtained through the Comprehensive Geriatric Assessment

CGA Case 1 Case 2
MMSE (30) 25 26
CAM (0) 0 0
Clock (10) 8 9
MoCA (30) 27 19
Yesavage (0-15) 3 6
Rosow-Breaslow (3) 3-2 3-3
Nagi (5) 5-4 5-4
Katz (A) B B
Barthel (100) 100-100-95 95-90-80
Lawton-Brody (8) 8-6-6 8-8-5
Get Up and Go (= 3) Magnetic gait (5) Ataxic gait (3)
ICIQ-SF (0) 14 13
Tinetti (balance, 0-16) 7 9
Tinetti (gait, 0-12) 6 6

Time occurred in between the different functional assessments scores in Nagi, Barthel, and Lawton-Brody scale was about six months.
This is consistent with the evolution of the symptoms, particularly with the onset of gait disorders in both cases.

CAM: Confusion Assessment Method; CGA: Comprehensive Geriatric Assessment; ICIQF-SF: International Consultation on
Incontinence Questionnaire-Short Form; MMSE: Mini-Mental State Evaluation; MoCA: Montreal-Cognitive Assessment.
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Figure 1. Clinical and radiological features in gait disorder of Case 1.

Normal pressure hydrocephalus (NPH) refers to a condition of pathologically enlarged ventricular size with
normal opening pressures on lumbar puncture. NPH is associated with a classic triad of cognitive impairment,
gait disturbance, and urinary incontinence. Idiopathic NPH is more common in elderly individuals. Brain mag-
netic resonance imaging is an essential test in a patient with NPH and demonstrates ventriculomegaly out of
proportion to sulcal enlargement and no evidence of cerebrospinal fluid flow obstruction. Up to two-thirds of
patients can expect some degree of benefit after shunting. In half of these, however, the benefit will not be
sustained.
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obvious deviation to the left side, making tandem
walking impossible due to postural instability. We
noticed a stooped position, and the patient kept his
eyes focused on the floor as he walked. Arm swinging
was reduced and, to make turns in either direction,
one foot was anchored and used as the axis of rota-
tion, while the other made wide, small and broken
down steps in order to turn around.

Computed tomography scan

This showed the presence of an extra-axial
space-occupying lesion in the right frontal lobe,
with significant mass effect and perilesional edema
(Fig. 2).

DISCUSSION

The way we walk defines us. Gait characteristics are
as specific as fingerprints, to the extent that gait
problems can first reveal the presence of underlying
medical problems. Some diseases have features that
prompt a profound gait investigation.

The CGA is a diagnostic strategy that qualifies tools
for an optimal evaluation of gait disorders. The CGA
can identify a variety of potentially correctable health
problems and promote positive health outcomes in
older people*®. Examples of this include gait disor-
ders and falls. The term “geriatric syndrome” is used
to refer to common conditions in the elderly that do
not fit into specific categories based on organic dis-
eases. Gait disorders and falls are part of the spec-
trum of geriatric syndrome. Both have a negative
impact on quality of life and functionality of the old-
er patient, and can be identified through the CGA
(Table 1).

Assessment of gait and falls

The ability of older adults to perform activities of
daily living depends on their mobility, meaning the
ability to move safely and effectively. Mobility is an
important component of physical function. Both gait
and balance represent different aspects of mobility.
It is well known that deterioration of these functions
is associated with increased risk of falls and injuries.
Walking speed, for instance, is a strong predictor of
disability and mortality in the elderly®.
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Figure 2. Clinical and radiological features in gait disorder of Case 2.

Brain tumors can produce symptoms and signs by local brain invasion, compression of adjacent structures,
and increased intracranial pressure. In addition to the histology of the tumor, the clinical manifestations are
determined by the function of the involved areas of brain. The proper evaluation of the patient with a suspected
brain tumor requires a detailed history, a comprehensive neurologic examination, and appropriate diagnostic
neuroimaging studies. Patients with primary or metastatic brain tumors may present with either generalized or

focal signs and/or symptoms.
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Assessment of gait speed can help identify patients
who require further evaluation (e.g. those at risk of
falls) and is useful in diagnosing frailty syndrome’.

A third of community dwelling people older than
65 years of age and up to 50% of those over 80 fall
each year. Elderly persons with a past history of
falling, and those with gait and balance disorders, are
at high risk of loss of independence’2.

Gait disorder evaluation should be integrated into
the clinical history and physical examination in all
geriatric patients. In order to achieve normal gait,
older people must have adequate joint mobility, op-
timal muscle performance, and preserved proprio-
ception. In the presence of pathological changes at
any of those levels, elderly people develop gait
changes that lead to balance problems, muscle weak-
ness, and falls.

Gait assessment instruments

There are several tools to evaluate the walking pro-
cess; for instance, the timed test Get Up and Go. This
test is easy to apply and is useful in assessing the
main features of gait: fast walking, stride length, base
of support, regularity of steps, and the ratio between
time supported by both feet versus time supported
on only one foot'°,

The Tinetti test or Performance Oriented Mobility
Assessment (POMA), which provides a structured
context in which very specific components are eval-
uated, is also useful. Dr. Mary Tinetti, a leading schol-
ar in the study of falls and independence in the elder-
ly, proposed the scale two decades ago in 1986. The
scale has two domains: gait and balance. Its main
purpose is to detect those elderly at risk of falling. It
consists of nine balance items and seven gait items.
Items are scored as O (i.e. patient does not maintain
stability during changes in position, or has a pattern
of inappropriate gait); 1, indicating changes in posi-
tion or gait patterns with certain postural compensa-
tion (called adaptive condition); and a rating of 2,
given to people without difficulty implementing the
various tasks of the scale. The maximum balance
score is 16 points and 12 points for gait, tallying up
to a total maximum of 28. For instance, 19-24 is con-
sidered as minimal risk. More than 24 points is con-
sidered safe, and less than 19 points is equal to very
high risk'".

Another tool is The Short Physical Performance Bat-
tery (SPPB), which characterizes lower-extremity

function. It includes measures of standing balance
(timing of tandem, semi-tandem, and side-by-side
stands; four-meter walking speed and ability; and
time to rise from a chair five times). The SPPB cap-
tures a wide range of functional abilities, and summa-
ry scores < 9 have independently predicted disability
in activities of daily living. Some components of the
SPPB are also predictive of falls'>'3,

Gait types

We have already mentioned that gait disorders in-
crease with age, and that they predict negative out-
comes (e.g. cardiovascular disease, cognitive impair-
ment, reduced survival)'&1417,

However, we should emphasize that gait in old age
has unique characteristics that are still considered
normal. Overall, gait tends to be slow, shuffling, and
tends to be cautious'® (Table 2).

Using the same argument, not all forms of walking
observed in old people are normal (Table 3). For
example, a feature associated with frontal lobe

Table 2. Normal gait changes associated with
aging

Age effects on the walk

Posture projected discretely forward (head, torso,
hips, knees)

Upper extremities balancing decreased

Vertical displacement of trunk reduced

Dorsal and plantar flexion of the ankle and hip
extension reduced

Step length decreased and width increased

Reduction in swing phase at expense of double
support phase

Speed reduced (15-20% per decade)

Cadence decreased

Angle of the foot with the ground decreased

Bipedal phase prolonged

Rolling time/time support shortened

Pelvic rotations reduced

Propulsive force decreased
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Table 3. Comparison between normal gait in old age and in neurological diseases

Clinical features Normal Normal Cerebellar Vestibular Extrapyramidal
aging pressure ataxia  dysfunction

hydrocephalus

Imbalance X v v v v

Abnormal posture X v X X X

Freezing X X X X X

Short walk v v v v v

Slowness v v v X v

Signs of Parkinsonism X X X X v

(akinesia, plastic hypertonia, tremor)

Signs of ataxia (dysmetria, X X v X X

dyssynergia, slow speech)

Nystagmus X X X v X

pathology is walking difficulty, with persistent imbal-
ance and constant falls. The presence of other signs
and symptoms may lead to suspect frontal lobe dys-
function including depression, release signs, and im-
paired executive function'.

CONCLUSIONS

Gait disorders are highly prevalent in old age. These
are also some of the most feared geriatric syndromes
due to their potential negative outcomes: falls, dis-
ability, and death.

It is essential to assess gait routinely as part of the
systematic approach of the elderly. A strategy that
has proven useful is performing the CGA. A diagnos-
tic approach based on clinical data obtained from a
detailed neurological evaluation coincides with the
basic principles of geriatrics. We consider itimportant
to emphasize this fact with the purpose of promoting
multidisciplinary teamwork, and cement the idea that
clinical information is a cornerstone during the pro-
cess of medical diagnosis. A diagnostic approach
based on clinical findings obtained after a thorough
neurological exam concur with the basic principles of
geriatric evaluation. We want to emphatically remind
the reader of how relevant a multidisciplinary ap-
proach is during the diagnostic process of gait disor-
ders, highlighting the obvious: a thorough question-

ing and clinical exam are cornerstones for an accurate
diagnosis.

Deliberate search for gait disorders, through tests
like Tinetti and Get Up and Go, and integrating the
said information with a thorough neurological exam
are effective for early detection of pathologies asso-
ciated with gait disorders of the elderly.
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