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EDITORIAL

Mortality  of  patients  with  chronic  disease:  an
increasing problem�,��

Mortalidade  de  pacientes  com  doenças crônicas:  um  problema  crescente
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Most  recent  health  reports  by  the  World  Health  Organization
indicate  that  childhood  mortality  rates  worldwide  have  been
reducing  in  the  last  decades.  This  fact  is  caused  especially
by  the  decrease  in  mortality  related  to  some  acute  diseases
as  respiratory  infections,  diarrhea,  and  prematurity.1 Con-
versely,  the  percentage  of  child  deaths  related  to  chronic
disease  is  stable  or  even  increasing.  Several  studies  have
shown  that,  in  some  countries,  child  deaths  related  to
chronic  conditions  is  close  to  50%.2,3

The  growing  number  of  pediatric  patients  with  chronic
conditions  not  only  entails  an  increase  in  mortality,  but

also  a  higher  consumption  of  health  resources  in  certain
hospitalization  areas,  such  as  in  pediatric  intensive  care
units  (PICUs).  The  study  published  by  O’Brien  at  al.  indi-
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ates  that  46%  of  patients  admitted  to  PICUs  present  at
east  one  chronic  health  problem,  and  these  patients  have
igher  mortality  rates  and  longer  hospitalization  times.4

n  our  experience  among  patients  requiring  long  term
dmissions  in  PICUs,  81.9%  of  them  have  different  chronic
onditions.5

The  study  published  in  this  issue  by  Ramos  et  al.  is  the
rst  to  be  carried  out  in  the  Latin  American  region  analyzing
ortality  among  adolescent  and  young  adults  with  chronic
iseases.6

Despite  the  limitations  of  that  study,  such  as  its  retro-
pective  and  unicentric  design,  it  had  a  long  observation
ime  and  included  a  large  cohort  of  patients.  However,  from
he  socioeconomic  standpoint,  Latin  America  is  a  very  het-
rogeneous  region  and  important  differences  exist  between
he  different  national  health  systems  in  the  continent.
urther  multicentric  international  studies  are  required  to
haracterize  mortality  among  young  patients  with  chronic
iseases.  Nonetheless,  the  retrospective  design  and  the  long
ime  observation  period  have  permitted  to  describe  how

ortality  has  decreased  in  a  very  specific  group  of  patients,

uch  as  in  those  with  human  immunodeficiency  virus  (HIV).6

The  authors  have  compared  two  different  groups  of
atients:  young  adolescents  (those  aged  between  10  and  14
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ears)  and  late  adolescents/young  adults  (those  between  15
nd  20  years  old).  As  expected,  older  patients  had  a  longer
ollow-up  time  and  higher  number  of  previous  admissions.
ther  differences  between  those  groups  of  patients  were
ore  remarkable,  such  as  a  lesser  use  of  palliative  care

nd  greater  use  of  renal  replacement  therapies,  vasoactive
rugs,  and  blood  product  transfusions  in  the  young  adoles-
ent  group.  Despite  the  fact  that  the  authors  indicated  that
he  higher  use  of  palliative  care  in  the  oldest  patients  might
e  related  to  the  high  frequency  of  neoplastic  diseases,  no
ifferences  in  the  rate  of  neoplastic  diseases  were  observed
etween  the  groups.6

The  development  of  pediatric  palliative  care  programs
as  proved  to  decrease  incidence  and  length  of  hospital
dmissions,  and  thus  medical  assistance  costs  related  to
hronically  ill  pediatric  patients.7,8 A  recently  published
tudy  by  Connor  et  al.  estimates  global  and  country  spe-
ific  palliative  care  needs.9 This  study  established  a  global
ate  of  pediatric  patients  needing  palliative  care  on  43  per
ach  10.000  children  between  0  and  19  years  old.  This  same
tudy  suggests  a  rate  for  Brazil  that  is  far  lower,  at  27.2  per
ach  10,000  children  a  rate,  similar  to  other  countries  in  the
egion  as  Argentina  (29.1  per  each  10,000).

The  study  by  Ramos  et  al.  analyzes  specifically  those
atients  in  which  autopsy  information  was  available,  com-
aring  the  autopsy  results  with  the  diagnoses  established
n  the  death  certificates.6 It  is  noteworthy  that  41.3%  of
ostmortem  studies  showed  discordance  with  the  clinical
re-mortem  diagnose.  However,  only  a  small  proportion
5.2%)  of  these  discordances  might  have  affected  patient
urvival.  Caution  must  be  taken  before  generalizing  this  high
ate  of  disagreement  between  clinical  diagnoses  and  autopsy
esults,  as  autopsy  was  performed  in  only  11%  of.

The  study  by  Ramos  et  al.  includes  only  pediatric  patients
ith  chronic  conditions  who  deceased  at  the  hospital,  but
e  have  to  remark  that  an  important  proportion  of  patients
ith  chronic  illnesses  die  at  places  other  than  the  hospi-

al.  Forjaz  et  al.  have  studied  the  places  where  pediatric
hronic  patients  die  in  Portugal  during  a  25  years  long  period
1987---2011).3 That  study  showed  that,  in  Portugal,  there
s  an  increasing  trend  toward  pediatric  chronic  patients
eceasing  at  hospitals.  The  authors  of  that  study  indicated
s  the  main  cause  of  this  trend  the  lack  of  specific  pedi-
tric  palliative  care  programs.  Studies  performed  in  other
ountries  show  similar  results,  with  a  higher  proportion  of
ediatric  patients  with  chronic  conditions  dying  at  hospi-
als  compared  to  those  dying  at  their  homes.10 In  this  sense,
t  is  important  to  highlight  the  study  by  Håkanson  et  al.,
hich  compared  the  place  of  death  of  pediatric  patients
ith  chronic  diseases  among  11  different  countries.11

At  the  hospital  level,  pediatric  patients  with  chronic
athologies  can  die  in  very  different  hospitalization  areas
nd  clinical  situations.  The  work  by  Ramos  et  al.  specifically
escribes  rate  of  patients  requiring  intensive  care  during
heir  last  admission,  being  this  rate  high  (between  47%  and
0%)  and  higher  in  the  youngest  patients  group.6 However,
esides  the  location  and  support  measures  during  the  period
rior  to  death,  some  very  important  aspects  of  the  way

atients  have  deceased  have  not  been  studied.

Meert  et  al.  have  analyzed  death  causes  in  PICUs  from
even  different  centers  in  USA.  That  study  showed  that  83%
f  patients  dying  after  limitation  of  support  and  81%  of  those
González  R,  López-Herce  J

ying  after  withdrawal  of  treatment  were  affected  by  a
hronic  illness,  while  this  proportion  decreased  to  70%  and
9%  among  patients  dying  after  cardiopulmonary  resuscita-
ion  failure  or  brain  death,  respectively.12

Other  unicentric  study  carried  out  in  the  United  States
ound  that  53.3%  of  children  and  young  adults  with  chronic
onditions  deaths  took  place  at  PICUs;  27.9%  of  the  patients
eceived  intensive  care  in  their  last  two  days  of  life,  but
0%  of  patients  died  after  withdrawal  of  vital  support
easures.10

Regarding  the  causes  of  chronic  disease  in  the  patients
tudied  by  Ramos  et  al.  cancer  accounted  for  more  than
0%  of  patients,  even  though  this  pathology  was  the  under-
ying  cause  of  death  in  only  27%  of  patients.6 In  turn,  it
s  remarkable  the  existence  of  a small  percentage  (5%)  of
atients  with  rheumatological  diseases,  and  that  neurologi-
al  pathologies  did  not  account  for  an  important  percentage
f  patients,  as  observed  by  other  authors.6 In  the  study  by
eCourcey  et  al.,  23.7%  of  patients  presented  progressive
iseases  of  central  nervous  system,  16.7%  non-progressive
ncephalopathy,  and  11.4%  neuromuscular  diseases.10

Therefore,  the  study  by  Ramos  et  al.  highlights  the  need
f  addressing  the  issue  of  chronic  pathology  in  the  pediatric
ge.  Prospective  multicenter  studies  analyzing  mortality,
auses,  and  specially  the  way  of  dying  in  acute  and  chronic
ediatric  patients  are  needed  to  characterize  death  in  the
ediatric  population.  These  studies  can  allow  optimizing
he  attention  provided  to  dying  patients,  adapting  socioe-
onomic  and  healthcare  resources  to  the  specific  needs  of
ach  region.

As  Suttle  et  al.  point  out,13 it  is  also  necessary  that  physi-
ians  in  units  where  pediatric  patients  die  have  adequate
raining  and  knowledge  about  current  recommendations  and
olicies.  Adequate  care  of  these  patients  must  be  provided
ot  only  from  the  medical  but  also  from  the  psychosocial
tandpoint,  both  for  the  patients  and  their  families.  Sim-
larly,  it  is  very  important  for  the  care  providers  to  have
dequate  training  on  ethical  and  legal  issues  related  to  end
f  life  care  in  pediatric  patients.

onflicts of  interest

he  authors  declare  no  conflicts  of  interest.

eferences

1. United Nations Inter-agency Group for Child Mortality Estima-
tion (UN IGME). Levels & Trends in Child Mortality: Report 2018.
Estimates developed by the United Nations Inter-agency Group
for Child Mortality Estimation. New York: United Nations Chil-
dren’s Fund; 2018.

2. Hardelid P, Dattani N, Gilbert R, Programme Board of the Royal
College of Paediatrics, Child Health, Child Death Overview
Working Group. Estimating the prevalence of chronic condi-
tions in children who die in England, Scotland and Wales: a data
linkage cohort study. BMJ Open. 2014;4:e005331.
3. Forjaz de Lacerda A, Gomes B. Trends in cause and place of
death for children in Portugal (a European country with no pae-
diatric palliative care) during 1987---2011: a population-based
study. BMC Pediatr. 2017;17:215.

http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0070
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0075
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0080


blem

1

1

1

2015;16:e231---8.
13. Suttle ML, Jenkins TL, Tamburro RF. End-of-life and bereave-
Mortality  of  patients  with  chronic  disease:  an  increasing  pro

4. O’Brien S, Nadel S, Almossawi O, Inwald DP. The impact of
chronic health conditions on length of stay and mortality in a
general PICU. Pediatr Crit Care Med. 2017;18:1---7.

5. González-Cortés R, López-Herce-Cid J, García-Figueruelo A,
Tesorero-Carcedo G, Botrán-Prieto M, Carrillo-Álvarez A.
Prolonged stay in pediatric intensive care units: mortal-
ity and healthcare resource consumption. Med Intensiva.
2011;35:417---23.

6. Ramos GF, Ribeiro VP, Mercadante MP, Ribeiro MP, Delgado AF,
Farhat SC, et al. Mortality in adolescents and young adults with
chronic diseases during 16 years: a study in a Latin American
tertiary hospital. J Pediatr (Rio J). 2019;95:667---73.

7. Chong PH, De Castro Molina JA, Teo K, Tan WS. Paediatric pal-
liative care improves patient outcomes and reduces healthcare
costs: evaluation of a home-based program. BMC Palliat Care.
2018;17:11.
8. García-Salido A, Santos-Herranz P, Puertas-Martín V, García-
Teresa MÁ, Martino-Alba R, Serrano-González A. Retrospective
study of children referred from paediatric intensive care to pal-
liative care: why and for what. An Pediatr Barc. 2018;88:3---11.
 627

9. Connor SR, Downing J, Marston J. Estimating the global need
for palliative care for children: a cross-sectional analysis. J Pain
Symptom Manage. 2017;53:171---7.

0. DeCourcey DD, Silverman M, Oladunjoye A, Balkin EM, Wolfe
J. Patterns of care at the end of life for children and young
adults with life-threatening complex chronic conditions. J Pedi-
atr. 2018;193, 196-203.e2.

1. Håkanson C, Öhlén J, Kreicbergs U, Cardenas-Turanzas M, Wilson
DM, Loucka M, et al. Place of death of children with complex
chronic conditions: cross-national study of 11 countries. Eur J
Pediatr. 2017;176:327---35.

2. Meert KL, Keele L, Morrison W, Berg RA, Dalton H, Newth
CJ, et al. End-of-life practices among tertiary care PICUs in
the United States: a multicenter study. Pediatr Crit Care Med.
ment care in pediatric intensive care units. Pediatr Clin North
Am. 2017;64:1167---83.

http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0085
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0090
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0095
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0100
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0105
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0110
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0115
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0120
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0125
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130
http://refhub.elsevier.com/S0021-7557(18)31150-1/sbref0130

	Mortality of patients with chronic disease: an increasing problem
	Conflicts of interest
	References


