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Abstract

It is clinically relevant to identitfy isolated factors or multidimensional predictors of mortality in patients with Chronic Obstructive Pulmonary
Disease (COPD). To compare different factors in the identification of patients classified as high risk of death and to identify the prognostic value
of isolated factors against the BODE index. Patients were evaluated considering the factors associated with mortality: pulmonary function with
forced expiratory volume (FEV1); body mass index (BMI); body mass index (LMWI); Incremental Shuttle Walk Test (ISWT) with estimation
of maximal oxygen consumption (VO2max); six-minute walk test (6MWT); Medical Research Council scale; BODE index and sedentary
time. Cut-off points previously associated with risk of death were used to calculate the proportion of patients at high risk of death. ROC curve
analysis was used to test the prognostic value of each variable against the BODE index. A total of 162 patients (86 men, age 67 + 8 years) were
included. The proportions of patients classified as high risk ranged from 12.6 to 76.5% according to all eight factors analyzed (P <0.05 vs all).
The area under the curve (AUC) of each factor analyzed against the BODE index indicated insufficient discriminative capacity (0.26 < AUC
< 0.44). Conclusion: There is an expressive variability of patients classified as “high risk” according to each predictor factor. Moreover, the
prognostic evaluation of the patient using the BODE index cannot be replaced by the assessment of a single predictive factor.
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Resumo

E clinicamente relevante identificar fatores preditores de mortalidade isolados ou multidimensionais em pacientes com Doenga Pulmonar
Obstrutiva Crénica (DPOC). O objetivo desse esuto foi comparar diferentes fatores na identificagdo de pacientes classificados em alto risco
de morte e identificar o valor prognostico de fatores isolados frente ao indice BODE. Foram avaliados pacientes quanto a fatores associado a
mortalidade: fung¢do pulmonar com a medida do volume expiratorio for¢ado (VEF ), indice de massa corpérea (IMC); indice de massa magra
corporal (IMMC); Incremental Shuttle Walk Test (ISWT) com a estimativa do consumo mdximo de oxigénio (VO,max); teste de caminhada
de seis minutos (TC6min); escala Medical Research Council; indice BODE e tempo sedentario. Pontos de corte previamente associados
com mortalidade foram utilizados para calcular a propor¢do de pacientes em alto risco. Andlise de curva ROC foi utilizada para testar o
valor prognostico das variaveis isoladas frente ao BODE. Foram incluidos 162 pacientes (86 homens, idade 67+8 anos). As proporgoes de
pacientes classificados em alto risco variaram de 12,6% até 76,5% de acordo com os oito fatores analisados (P<0,05 vs todos). A area sob
a curva (AUC) desses fatores testados isoladamente frente ao indice BODE indicou insatisfatoria capacidade discriminativa (0,26 < AUC <
0,44). Existe uma variabilidade expressiva na propor¢ao dos pacientes classificados como “alto risco” de acordo com cada fator preditor de
mortalidade. Além disso, a avalia¢do prognostica do paciente obtida com o indice BODE nao pode ser substituida pela avaliagdo de um uinico
fator preditor.

Palavras-chave: Doen¢a Pulmonar Obstrutiva Crénica. Mortalidade. Exercicio.

1 Introduction

Patients  with  Chronic  Obstructive ~ Pulmonary
Disease (COPD) have clinical pulmonary and systemic
manifestations'?. In addition to respiratory impairment marked
by a sensation of dyspnea due to pulmonary hyperinflation
and/or abnormalities in gas exchange, other systemic changes
resulting from the disease are also observed. Patients with
COPD frequently present greater oxidative stress and
increased proinflammatory state. In addition, clinical changes
as the peripheral muscle dysfunction, low exercise capacity,
physical inactivity, changes in weight and body composition

and reduction of respiratory and peripheral muscle strength
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are present in those patients”.

Based on current scientific literature, some of these
clinical changes that affect the physical health of patients with
COPD are recognized as factors that interfere directly and
indirectly on mortality in this population. These factors are
called “predictors of mortality” and allow the classification of
patients at high or low risk of mortality.

Among the several variables recognized as predictors of
mortality, the airflow obstruction (graded by end-expiratory
volume in the first second FEV )’, the sensation of dyspnea in
daily life (assessed by the modified Medical Research Council

scale -mMRC)?, the depletion of fat-free mass®, the decrease

390



Silva, TS; Rodrigues, A; Micheleti, JF; Hernandes, NA; Pitta, F; Furlanetto, KC

of body mass index®, the low capacity of submaximal exercise
both submaximal (i.e., distance travelled in the six-minute
walk test{TC6min] and maximum oxygen consumption
[VO,max])’, and, more recently, the sedentary behavior®,
are considered factors that increase the risk of death in this
population. Multidimensional indices that use these factors
in combination, as for example, BODE index, whose score
ranges from 0 to 10 ( from English B - body mass index; 0-
airflow obstruction; D - dyspnea; E- exercise capacity) also
have their impact on the identification of a higher risk of death
demonstrated in these patients’.

Due to all the alterations previously mentioned and the
increase in the prevalence of COPD in all over the world,
estimates rank COPD as possibly the third most common
cause of death in the world in the year 2030'°. Even though
widely recognized as factors directly related to higher death in
this population, the proportion of patients identified at high risk
of death is not known according to each predictor. Moreover,
the prognostic value of each predictor (isolatedly) before the
BODE index was also not investigated in patients with COPD
who seek a pulmonary rehabilitation program. This literary
gap impacts negatively on the recognition of the factors that
most affect these patients, hindering the development of means
to provide greater survival to the same. Thus, this study aims
to compare different predictors of death in the identification
of patients at high risk of death”; and identify the prognostic
value of isolated variables before the BODE index. Thus, it is
expected to express the variability of patients classified in the
category “high risk” in accordance with the criterion of choice
(predictor) and identify if a composite index could be replaced
by a single variable, facilitating the prognostic assessment.

2 Material and Methods
2.1 Sample and study design

This was a cross-sectional study with a convenience sample
composed of patients diagnosed with COPD according to the
criteria of the Global Initiative for Chronic Obstructive Lung
Disease (GOLD)'. The individuals were initially evaluated to
participate in a research project that offered treatment with
physical training, in the Laboratory of Research in Pulmonary
Physical Therapy (LFIP), State University of Londrina (UEL),
Parand. Data collected in the initial evaluation between
2006 and 2014 were used in the study herein. The data were
analyzed retrospectively. In addition, the patients were also
classified in group of high-risk or low risk, according to the
scientific evidence regarding each one of the predictors of
mortality in COPD.

The inclusion criteria were as follows: diagnosis of
COPD in accordance with international standards'; absence
of exacerbations for at least three months; absence of osteo-
neuro-muscle alterations that could interfere or limit the
proposed treatment; and not having participated in pulmonary
rehabilitation program in the last year.
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All participants signed a Free and Informed Consent Form
prior to the beginning of the study, which was approved by
the Research Ethics Committee of UEL, under the number
123/09.

2.2 Assessments

The patients were evaluated regarding the pulmonary
function by means of spirometry (Espirobank G, MIR, Italy)!!
and the reference equations for the Brazilian population
were used?, and the post-bronchodilator evaluation was
considered.. Concerning the pulmonary function, FEV |
values below 31% (for males) or below 26% (for females)
increases the risk of death in COPD, and these cut-off points
were considered in this study?.

Body composition was assessed through the test of
electrical bioimpedance (Biodynamics model 310, United
States)'®. Concerning the predictive power of body composition
mortality, values of body mass index (BMI) below 25 g/m? and
lean body mass (LBM) below 15kg/m? (for female patients)
or 16kg/m? (for males) were considered?®.

The functional exercise capacity was evaluated by means of
TC6min in accordance with international recommendations'4,
and the predicted values calculated from the values described
for the Brazilian population'lt was considered that values of
TCo6min below 350m increases the risk of death in COPD
patients’.

For the assessment of maximum exercise capacity the
Incremental shuttle walking test (ISWT) was performed,
in accordance with international standardization'*!® using
national reference values'’. VO,max is estimated from the
equation described in the literature'®. It was considered that
values of VO, below 350m increases the risk of death in
COPD patients’.

In order to evaluate the sensation of dyspnea during the
daily life, the MRC scale was used '8. The patient chooses
an item, between 1 and 5, which corresponds to how much
dyspnea limits their daily life. Subsequently, the results of the
MRC scale were reduced at one point, so that the considered
interval was between 0 and 4, the same used to identify risk of
death (modified MRC - mMRC). Patients characterized with
>2 points in this modified scale present a higher risk of death?.

Sedentary lifestyle was assessed by means of the
SenseWear Armband (Body Media, United States [SAT]),
which is a multi-sensor device comprising an accelerometer
and physiological sensors validated for patients with
COPD"?. Time spent on activities of different intensities
were measured for two days?' and the average time spent on
activities with lower intensity to 1.5 MET was used in order
to classify the individual in a sedentary or non-sedentary?®.
It was considered that patients with COPD who spend > 8:30
hours/day in sedentary activities with an intensity below 1.5
MET (TS<1.5MET) have a higher risk of death®.

The BODE index is a multidimensional scale, used as an
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indirect predictor of risk of death for patients with COPD.
Four factors are used for the calculation of BODE: indice
de massa corporal (BMI: Body mass index; (B), degree of
obstruction of the airways with FEV  in % of predicted values
(airflow obstruction, O), dyspnea by means of the mMRC
scale (dyspnea; (D) and capacidade ao exercicio (exercise
capacity, ( E) measured by means of TC6min. High rates (i.e.
> 7 points) are associated with an increased risk of death”

2.3 Statistical analysis

The data distribution was analyzed by the Shapiro-Wilk
test. The comparisons of the number of patients classified
as high risk among each variable predictive of mortality
were performed by univariate Chi-square test. In a sub-
paired analysis with the 82 individuals who possessed all the
complete data, the Cochran’s Q test and its respective posttest
were used to compare the number of patients who were or
not at increased risk according to each studied variable. For
the correlations analysis the Pearson or Spearman correlation
coefficients were used , according to the normality in the
data distribution. Finally, in order to identify the sensitivity
and specificity of the variables, the BODE index was used
as a reference for prognosis and the ROC curve analysis was
performed to identify whether each of the variables could
be considered, in isolation, a good mortality predictor. The
statistical significance was defined as P< (.05. The data
were analyzed using the statistical software SPSS 27 and the
graphics were made with the GraphPad Prism 6.0.

3 Results and Discussion

A total of 162 patients diagnosed with COPD were
included in the study. Of this total, one patient did not perform
the post-bronchodilator pulmonary function and 69 were not
evaluated by the ISWT by logistical issues. Two patients
had incomplete data of LBM and two of the mMRC scale;
thus, three patients did not have the BODE index calculated
due to incomplete data. In addition, 24 patients did not have
their sedentary time assessed by technical problems with the
physical activity monitor. Of the 162 patients evaluated in this
study, 82 had complete data for all assessments. Both samples
were similar regarding the anthropometric characteristics and
all variables analyzed to identify the risk of mortality. (P>0.05
for all).

The sample was composed of patients with a mean age
of 67 years, classified according to the BMI between normal
and overweight. In addition, the patients included in the study
presented from mild to very severe obstruction to airflow,
according to the GOLD criteria!. The patients presented a
submaximal exercise capacity relatively preserved, being
that only 54 patients showed the TC6min in percentage
of the predicted<80%; however, with greater involvement
of the maximum exercise capacity measured by VO, max
estimated by means of the ISWT. Furthermore, the patients
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were symptomatic during the performance of daily living
activities, assessed by the mMRC scale. The complete data on
the sample characterization are described in Table 1.

Table 1 - Characterization of patients included in the study

Variable n =162
Age (years) 67+8
Weight (Kg) 67 [55 - 79]
Height (m) 1.60 +0.08
BMI (Kg/m?) 26 [22 -31]
LBM (Kg/m?) 16.3+2.2
FvVC (L) 2.14[1.66 - 2.70]
FVC (%pred) 67+16
FEV_(L) 1.07 [0.80 - 1.47]
FEV_ (%pred) 44 [31 - 57]
FEV, / FVC 53 [42-64]
TC6min (m) 448 [401 - 508]
TC6min (%pred) 86 [76 - 94]
ISWT (m) 420 [320 - 520]
VO, max (ml/min) 661 + 153
VO, max (Yopred) 69 + 26
mMRC (0 - 4) 3[3-2]
BODE (0 - 10) 513 -6]

BMI Body mass index; LBM: Body mass index; FVC: Forced vital
capacity; FEV,: Forced expiratory volume in the first second; TCémin:
six-minute walk test; ISWT: Incremental shuttle walk test; VO,:
Maximum oxygen consumption; mMRC: Modified Medical Research
Council; BODE: B — body mass index; O — airflow obstruction; D —
dyspnea; E — exercise capacity; TS < 1,5 MET: Sedentary time < 1.5
metabolic equivalent. Data described as mean + standard deviation or
median [interquartile range 25 - 75%].

Source: Research data.

When analyzed the proportion of patients classified as
high risk according to the cut-off point for each variable
predictive of mortality evaluated, a great variability was
found in the results (Table 2). The variable that showed the
greatest proportion of individuals with increased risk of death
was the sensation of dyspnea in daily life (mMRC), in which
76.5% of the patients were classified as high risk.

Table 2 - Proportion of individuals classified as high or low risk
of death

Predictor n | Cut-off point ngg Low risk*
risk
BMI, n(%) 162 | <25kgm? 73 (45) 89 (55)
H:< 16/
o,
LBM, n(%) 160 M:<15 kg.m 58(36.3) | 102 (63.7)
H:<31/
0,
FEV, n(%) 161 M:<26 % pred 33 (20.5) | 128 (79.5)
TC6min, n(%) | 162 | <350 meters | 20 (12.3) | 142 (87.7)
VO, max n(%) | 93 <41 %pred 17 (18.3) | 76 (81.7)
mMRC, n(%) | 160 >2 pts 124 (76.5) | 36 (23.5)
BODE, n(%) 159 >7 pts 20 (12.6) | 139 (87.4)
TS <1,5MET,
n (%) 138 > 8h30 44 (31.9) | 94 (68.1)
H: Men; M: women. BMI Body mass index; LBM: Body mass index;

FVC;: Forced expiratory volume in the first second; TC6émin: six-minute
walk test;VO,: Maximum oxygen consumption; mMRC: Modified
Medical Research Council; BODE: B — body mass index; O — airflow
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obstruction; D — dyspnea; E — exercise capacity; TS < 1,5 MET:
Sedentary time < 1.5 metabolic equivalent. *Data described as absolute
and relative values (%).
Source: Research data.

In contrast, the smallest proportion of individuals
classified as high risk was obtained in accordance with the
criterion of exercise capacity, as assessed by the TC6min, in
which only 12% of the patients had a higher risk of death.
There was a significant difference for almost all the variables
between the proportion of individuals classified as high or
low risk. Only the variable BMI identified similar proportions
(46% 1in high risk; p=0.21). In the paired analysis including
only those 82 patients with complete data (Figure 1), the
comparison of the classifications of patients among the eight
variables was statistically different (P<0.05). It was observed
that the classification of risk of death using the mMRC
reached the highest proportion of patients with high risk of
death (P<0.05 for all). The correlations among the variables
predictive of mortality evaluated in this study were also
investigated (Table 2). A variation was observed from weak
to strong magnitude in the correlations (0.181 <r < 0.797).
The strongest correlation (r=0.797) was found between the
variables of body composition (i.e. BMI and LBM). The
other variables predictive of mortality showed significant
correlations among themselves in low or moderate magnitude
(r < 0.551). The sensitivity and specificity of each predictor
of mortality analyzed isolatedly before BODE index were not
significant because the results of AUC varied between 0.26
and 0.44.

Figure 1- Comparison of the proportion of patients classified as
high or low risk of death in accordance with the cut-off point
determined for each predictor of mortality in patients with COPD
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TC6min: Six-minute walk test; BODE: index that includes the variables,
from English: B — body mass index (indice de massa corporea); O —
airflow obstruction (obstrugdo ao fluxo aéreo); D — dyspnea (dispneia);
E — exercise capacity (capacidade de exercicio). VO2max: Maximum
oxygen consumption; FVC : Forced expiratory volume in the first
second; TS<I,SMET (time spent in sedentary activity with intensity
<1.5 - metabolic equivalent -MET) LBM: lean body mass index; BMI:
body mass index; mMRC: scale modified from the Medical Research
Council. A: p<0.05 vs. BMI, LBM, mMRC, TS<1.5MET. B: p<0.05 vs.
BMI, mMRC. C: p<0.05 vs. BMI, LBM, mMRC. D: p<0.05 vs. TC6min.
E: p<0.05 vs. FEV1, TC6min, mMRC, BODE. F: p<0.05 vs. TC6min,
BODE, VO2max, FEV1, mMRC. G: p<0.05 vs. TC6min, BODE,
VO2max, FEV1, TS<I.5MET, LBM, BMI.

Source: The authors.
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The present study identified a significant variability in
the classification of the risk of death in patients with COPD
according to the choice of the predictor factor. The proportions
of patients identified in the categories high and low risk of death
were very different, especially when the mMRC scale was
used, which ranked the highest number of patients at increased
risk of death (76.5%) in comparison with the other analyzed
variables (i.e., BMI, LBM, FEV , VO max, TS<I,SMET,
BODE index and TC6min). In addition, it is suggested that
the evaluation of the prognostic value of the patient through
the BODE index cannot be replaced by a single variable. In
fact, a greater ease for clinical practice would exist if the
evaluation of an isolated variable was sensitive and specific
enough to predict the prognosis of patients with COPD in the
same way that the BODE index. However, the assessment of
pulmonary and systemic components is unmatched in the case
of prognostic value.

Dyspnea is defined as a subjective experience of respiratory
discomfort that can influence the health-related quality of
life*. In addition, it is the most common and characteristic
symptom found in patients with COPD'. Due to being so
present in the lives of these patients, the sensation of dyspnea,
is considered one of the main reasons that lead them to seek
pulmonary rehabilitation programs®. Gouzi and collaborators
identified that the dyspnea is one of the symptoms that
precede the diagnosis of COPD*. In the same study, the
authors demonstrated in a sample of 129 patients that the
sensation of dyspnea started with a median age of 49 years,
then the patients were diagnosed (median of 53 years) and
started the PR program with approximately 58 years. These
facts can assist in the understanding of the high prevalence of
patients classified at higher risk of death in accordance with
the mMRC scale in this study.

In contrast, 45% of the patients were classified as increased
risk of death according to the cut-off point for BMI, and 36%
according to the cut-off point of the LBM. Obesity is becoming
more common in this population, moreover, it is known that
the evolution of COPD can bring innumerable complications
that affect the nutritional state of patients with COPD?, as for
example, the influence of drugs, which may have a negative
impact due to loss of appetite®®. These changes of nutritional
status contributes to increased mortality, which predisposes
these patients a series of serious complications, including,
respiratory failure, heart failure and muscular atrophy.

Furthermore, patients with COPD wusually do little
physical activity with moderate or high intensity in everyday
life. The present study showed that 31.9% of the patients
analyzed have a sedentary time > 8.5 hours/day, which
classifies them as patients with four times more likely to die
in comparison with the non-sedentary patients®. It is known
that the sedentary lifestyle results in deleterious effects to
the health of an individual regardless of the level of physical
activity performed, and this applies for different populations,
including patients with COPD**?". Despite this, strategies to
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reduce sedentary lifestyle still need to be investigated in the
scientific community.

Additionally, patients with COPD commonly relate
dyspnea in daily life, present a reduction in muscle strength and
aerobic capacity, thus, become increasingly inactive, which
characterizes the vicious cycle of COPD?. In agreement with

these findings, the present study found a moderate correlation
(Table 3) between the variables of time sedentary and exercise
capacity (i.e., TComin; r=-0.551). In fact, the large proportion
of individuals with COPD are not able to meet the minimum

recommended amount of daily physical activity®?!.

Table 3 - Correlation among the predictors of mortality in patients with chronic obstructive pulmonary disease

BMI (Kg/ LBM (Kg/ FEV, TC6min. VO, max mMRC BODE

m?) m?) (Yopred.) (m.) (Yopred) (pts.) (pts.)
LBM (Kg/m?) 0.797* - - - - - -
FEV_ (%pred) 0.282 0.188%* - - - - -
TC6min (m) -0.137 -0.011 0.298* - - - -
VO, max (Ypred) 0.038 -0.050 0.488* 0.424* - - -
mMRC (pts.) -0.044 -0.143 0.362%* -0.402* -0.130 - -
BODE (pts.) 0.255* -0.221%* 0.506* -0.246* -0.248* 0.309* -

TS<1.SMET(h/day) 0.181%* 0.197 0.225% -0.551* -0.228%* 0.254* 0.118

BMI Body mass index; LBM: Body mass index; FVC,: Forced expiratory volume in the first second; TC6min: six-minute walk test;VO,méax: Maximum

oxygen consumption; mMRC: Modified Medical Research Council; BODE: B — body mass index; O — airflow obstruction; D — dyspnea; E — exercise
capacity; TS< 1.SMET: Sedentary time < 1.5 metabolic equivalent. Data were analyzed with the Spearman or Pearson correlation coefficient according

to the normality test.
Source: Research data.

The present study identified a lower proportion of patients
with imminent risk of death regarding exercise capacity,
12.3% when analyzed on the cut-off point for TC6émin and
18.3% when referring to the VO,max. These results reflect
the great variability in the identification of the prognosis
from the choice of different variables. In the present study,
only 20 patients achieved a TC6 below 350 meters, however,
approximately one third of the sample presented TC6<80%
predicted based on Brazilian equations. In fact, the cutoff
points relating the exercise capacity tests were described
from studies developed in the European population’. Recently,
Rodrigues and collaborators have suggested in a cluster
analysis that the cut-off point of 427 meters in the TC6 is
more sensitive to predict mortality in Brazilian patients with
COPD than the cut-off point widely used in isolation and also
suggested by BODE (e.g. 350 meters)?. In addition, Brazilian
patients with COPD have a greater exercise capacity then=
patients from other regions of the world?, which might justify
the lower proportion of individuals with higher risk of death.
The same occurred when the BODE index was used.

When it comes to the main manifestation of airflow
obstruction in COPD (i.e. reduction in FEV)), studies show
that FEV | has a limited capacity for the prediction of exercise
capacity, quality of life and the sensation of dyspnea in these
patients. The weak correlations found in the present study
support these findings among the variables cited above
(Table 3). In spite of such importance for the diagnosis and
classification of COPD!, a prevalence in the high risk group
of only ~20% of patients was observed in the present study
according to FEV,. However, the number of patients with
lighter and more serious impairment than FEV, (i.e., GOLD I
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and IV) should be taken into consideration in the interpretation
of the results presented here, since only one patient GOLD I
(1%) and 33 patients GOLD IV (20%) were included in this
study.

When it comes to the BODE index it was observed that
only 12.6% of patients were at increased risk of death in this
sample. The patients in the present study were associated
with BMI between normal and overweight, obstruction
of the airflow between moderate and severe, and exercise
capacity relatively preserved. It is worth mentioning that the
performance at the walking test contributes with 3 points in
the calculation of the variation of the BODE index and that
none of the patients walked less than 149 meters, i.¢e., the cut-
off point suggested by Celli and collaborators to identify the
worst score in the BODE index from the TC6°. In addition,
when the seven variables predictive of mortality were tested
isolatedly before the BODE index, it was identified that no
variable showed sensitivity and specificity sufficient to replace
the use of the BODE index in the evaluation of patients with
COPD. Previous studies identified that the variables in
question have predictive power regardless of mortality>?,
however, the prognostic power of each one of them, does
not discriminate against individuals of the same way that the
BODE index.

Although only one patient GOLD I was included, it
is believed that this study used a sample that reflects the
main characteristics of patients with COPD who seek a
pulmonary rehabilitation program in Brazil. Patients GOLD
I usually are asymptomatic, and of course they do not seek
a pulmonary rehabilitation program for treating the disease
at that moment, however, scientific evidences suggest that
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pulmonary rehabilitation is also beneficial for patients
GOLD 1, suggesting that this pattern of behavior should
ideally be different. A limitation of this study was the fact
that some patients have not performed all tests proposed and
therefore, a sub-analysis with 82 patients was performed to
compare the proportions of 8 prognostic evaluated factors.
Another limitation concerns the assessment tool chosen for
the analysis of body composition and the VO,max. Finally,
although the majority of patients present degree of obstruction
from moderate to severe, the exercise capacity relatively
preserved in patients resulted in a lower classification of risk
of death with the use of exercise tests and consequently of
the BODE index. There is, therefore, a great variability in
classification of patients with high risk of death from cut-off
points established beforehand.

4 Conclusion

The present study showed that the variable chosen as a
predictor of risk of death in patients with COPD identifies
very different proportions of patients at high risk of death.
In addition, the prognostic value identified by means of a
composite index (i.e., the BODE index) cannot be replaced by
the use of variables predictive of mortality in isolatedly.
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