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Comorbidity of 10 common conditions 
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Ideal	  or	  real	  pa#ent?	  
Comorbidity	  
Mul#ple	  drugs	  
Func#on	  
Ø CogniPve	  status	  
Ø Physical	  funcPon	  
Ø AffecPve	  status	  
Ø Social	  status	  
Incon#nence	  	  

Malnutri#on	  

Falls	  

Osteoporosis	  
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Researchers	  have	  
largely	  shied	  away	  
from	  the	  complexity	  
of	  mul7ple	  chronic	  

condi7ons	  
—	  avoidance	  that	  
results	  in	  expensive,	  
poten7ally	  harmful	  
care	  of	  unclear	  

benefit.	  
TineV	  M.	  NEJM2011	  



Drug	  use	  in	  Italy:	  polypharmacy	  

All	  age	  groups	  	  
(>	  65	  y)	  
n=12.301.537	  

65-‐74	  y	  
n=6.154.421	  

75-‐84	  y	  
n=4.474.887	  

≥85	  y	  
n=	  1.672.229	  

Polypharmacy	  
	  	  	  	  5-‐9	  drugs	  
	  	  	  	  ≥10	  drugs	  

	  
6.024.383	  (49.0%)	  
1.389.591	  (11.3%)	  

	  
2.681.639	  (43.6%)	  
529.506	  (8.6%)	  

	  
2.462.378	  (55.0%)	  
629.043	  (14.1%)	  

	  
880.366	  (52.6%)	  
231.042	  (13.8%)	  

Onder	  G	  et	  al.	  J	  Gerontol	  A	  Biol	  Sci	  Med	  Sci.	  2013	  





All	  age	  groups	  	  

(>	  65	  y)	  

65-‐74	  y	   75-‐84	  y	   ≥85	  y	  

↓	  adherence	  to	  anPdepressants	   201.290	  (63%)	   83.110	  (62%)	   82.623	  (63%)	   35.557	  (69%)	  

↓	  adherence	  to	  anPhypertensives	  	   179.975	  (46%)	   84.983	  (43%)	   65.450	  (47%)	   29.542	  (56%)	  

↓	  adherence	  to	  anPdiabePcs	   92.017	  (63%)	   44.227	  (63%)	   35.497	  (64%)	   12.293	  (70%)	  

↓	  adherence	  to	  anPosteoporoPcs	   56.621	  (52%)	   24.424	  (48%)	   24.351	  (53%)	   7.846	  (64%)	  

Drug	  use	  in	  Italy:	  adherence	  and	  
interacPons	  

Onder	  G	  et	  al.	  J	  Gerontol	  A	  Biol	  Sci	  Med	  Sci.	  2013	  

Use	  of	  Warfarin	  +	  	  NSAIDs/COX-‐2	  
inh.	  +	  ASA/anPplatelets	  

22.174	  (0.2%)	   8.574	  (0.1%)	   11.135(0.2%)	   2.465	  (0.1%)	  

Use	  of	  ACE	  inhibitors/ARB	  +	  
Aldosterone	  antagonists	  +	  NSAIDS/
COX-‐2	  inhibitors	  	  

	  85.412	  (0.7%)	   28.860(0.5%)	   40.665(0.9%)	   15.887(1.0%)	  

Use	  of	  ≥	  2	  drugs	  that	  induce	  QT	  
prolongaPon	  

36.359	  (0.3%)	   13.580(0.2%)	   15.903(0.4%)	   6.876	  (0.4%)	  



Merck	  Manual	  of	  Geriatrics	  	  
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	  N	  of	  drugs	  and	  ADR	  

N	  of	  drugs	  used	  
increased	  the	  risk	  of	  
experiencing	  an	  
Adverse	  Drug	  ReacPon	  



Rates	  of	  Emergency	  Hospitaliza#ons	  for	  
ADE	  in	  Older	  U.S.	  Adults.	  

Budnitz	  et	  al.	  NEJM	  2011	  





Boyd,	  C.	  M.	  et	  al.	  JAMA	  2005;294:716-‐724.	  

Treatment	  Regimen	  for	  a	  79-‐Year-‐Old	  Woman	  With	  
Hypertension,	  Diabetes	  Mellitus,	  Osteoporosis,	  

OsteoarthriPs,	  and	  COPD	  



PotenPal	  treatment	  interacPons	  

Boyd,	  C.	  M.	  et	  al.	  JAMA	  2005;294:716-‐724.	  



…	  current	  guidelines	  do	  not	  provide	  an	  
appropriate,	  evidence-‐based	  foundaPon	  for	  
assessing	  quality	  of	  care	  in	  older	  adults	  with	  
several	  chronic	  diseases	  	  
…	  the	  recommended	  regimens	  may	  present	  the	  
paPent	  with	  an	  unsustainable	  treatment	  
burden,	  making	  independent	  self-‐management	  
and	  adherence	  difficult	  	  

Boyd,	  C.	  M.	  et	  al.	  JAMA	  2005;294:716-‐724.	  

Clinical	  PracPce	  Guidelines	  and	  Quality	  of	  Care	  
for	  Older	  PaPents	  With	  MulPple	  Diseases	  



…	  clinicians	  would	  benefit	  from	  a	  number	  of	  
tools	  to	  assist	  them	  in	  decision	  making	  for	  older	  
persons	  with	  mulPple	  condiPons…	  the	  concept	  
of	  tailoring	  therapy	  based	  on	  a	  consideraPon	  of	  
paPents'	  ability	  to	  adhere	  has	  not	  received	  much	  
a7enPon	  in	  the	  medical	  literature…	  

Fried	  et	  al.	  Arch	  Intern	  Med	  2010	  

Primary	  care	  clinicians'	  experiences	  
with	  treatment	  decision-‐making	  for	  

older	  persons	  with	  mulPple	  condiPons	  



Guiding	  Principles:	  	  
1.  Elicit	  and	  incorporate	  pa#ent	  preferences	  into	  medical	  

decision-‐making	  for	  older	  adults	  with	  mulPmorbidity.	  
	  



…	  focus	  on	  a	  paPent’s	  individual	  health	  goals	  
within	  or	  across	  a	  variety	  of	  dimensions	  (e.g.,	  
symptoms;	  physical	  funcPonal	  status,	  including	  
mobility;	  and	  social	  and	  role	  funcPons)	  and	  
determine	  how	  well	  these	  goals	  are	  being	  met…	  

Rubern	  DB	  NEJM	  2012	  



Goal	  oriented	  care	  

Rubern	  DB	  NEJM	  2012	  



Research	  -‐	  Outcomes	  
Efficacy	  research	   EffecPveness	  research	  

Universal	  health	  
outcomes	  (symptoms	  
burden,	  funcPon,	  health	  
related	  quality	  of	  life,	  
acPve	  life	  expectancy)	  
Real-‐world	  measure	  of	  
clinical	  prac.ce	  
Goal	  a9ainment	  

Disease	  oriented	  
(occurrence	  of	  a	  single	  
disease	  or	  exacerbaPon	  of	  
a	  single	  chronic	  condiPon)	  
Ra.ng	  scales/test	  
measures	  



Change	  in	  AdasCOG	  scale	  

Change	  in	  paPent-‐caregiver	  Goal	  
Aaainment	  Scaling	  

CMAJ	  2013	  



Outcomes	  
Efficacy	  research	   EffecPveness	  research	  

Universal	  health	  
outcomes	  
Real-‐world	  measure	  of	  
clinical	  prac.ce	  
Goal	  a9ainment	  

Disease	  oriented	  
(occurrence	  of	  a	  single	  
disease	  or	  exacerbaPon	  of	  
a	  single	  chronic	  condiPon)	  
Ra.ng	  scales/test	  
measures	  

+	  InformaPve	  	  +	  Good	  for	  homogeneous	  	  
populaPons	  
-‐	  People	  at	  risk	  for	  mulPple	  
adverse	  outcomes	  	  	  

-‐	  Harder	  to	  collect	  



Goal	  oriented	  care	  

Rubern	  DB	  NEJM	  2012	  

1.	  Individually	  desired	  rather	  than	  universally	  
applied	  health	  states;	  
2.It	  simplifies	  decision	  making	  for	  paPents	  with	  
mulPple	  condiPons	  by	  focusing	  on	  outcomes	  
that	  span	  condiPons	  and	  aligning	  treatments	  
toward	  common	  goals	  
3.	  It	  prompts	  paPents	  to	  arPculate	  which	  health	  
states	  are	  important	  to	  them	  and	  their	  relaPve	  
priority	  



…	  the	  most	  important	  barrier	  to	  goal-‐oriented	  
care	  is	  that	  medicine	  is	  deeply	  rooted	  in	  a	  
disease-‐outcome–based	  paradigm.	  Rather	  than	  
asking	  what	  paPents	  want,	  the	  culture	  has	  
valued	  managing	  each	  disease	  as	  well	  as	  
possible	  according	  to	  guidelines	  and	  populaPon	  
goals	  

…	  not	  all	  paPent	  goals	  may	  be	  realisPc	  or	  
a7ainable	  

Goal	  oriented	  care	  

Rubern	  DB	  NEJM	  2012	  



Guiding	  Principles:	  	  
1.  Elicit	  and	  incorporate	  paPent	  preferences	  into	  medical	  

decision-‐making	  for	  older	  adults	  with	  mulPmorbidity.	  
2.  Recognizing	  the	  limita#ons	  of	  the	  evidence	  base,	  interpret	  

and	  apply	  the	  medical	  literature	  specifically	  to	  older	  adults	  
with	  mulPmorbidity.	  

	  



The	  persistent	  
exclusion	  of	  
older	  paPents	  
from	  ongoing	  
clinical	  trials	  
regarding	  
heart	  failure.	  

Cherubini	  A	  	  et	  al.	  Arch	  Intern	  Med	  2011	  



Guiding	  Principles:	  	  
1.  Elicit	  and	  incorporate	  paPent	  preferences	  into	  medical	  

decision-‐making	  for	  older	  adults	  with	  mulPmorbidity.	  
2.  Recognizing	  the	  limitaPons	  of	  the	  evidence	  base,	  interpret	  and	  

apply	  the	  medical	  literature	  specifically	  to	  older	  adults	  with	  
mulPmorbidity.	  

3.  Frame	  clinical	  management	  decisions	  within	  the	  context	  of	  
risks,	  burdens,	  benefits,	  and	  prognosis	  for	  older	  adults	  with	  
mulPmorbidity.	  

	  



Holmes,	  Clin	  Pharmacol	  Ther	  2009	  



MedicaPon	  Use	  in	  Nursing	  Home	  
Residents	  with	  Advanced	  DemenPa	  

Tija	  et	  al,	  J	  Am	  Geriatr	  Soc	  2010	  



Guiding	  Principles:	  	  
4.  Consider	  pa#ents	  complexity	  and	  treatment	  feasibility	  when	  

making	  clinical	  management	  decisions	  for	  older	  adults	  with	  
mulPmorbidity.	  

	  



MedicaPon	  management	  by	  age	  

Beckmen	  A	  PaPent	  Educ	  Couns.	  2005	  	  



Treatment	  of	  non	  demenPa	  illness	  in	  
paPents	  with	  demenPa	  

Brauner	  et	  al.	  JAMA	  2000	  



Fried,	  T.	  R.	  et	  al.	  Arch	  Intern	  Med	  2010	  

Concerns	  about	  older	  persons'	  ability	  to	  
adhere	  to	  complex	  medicaPon	  regimens	  



Guiding	  Principles:	  	  
4.  Consider	  treatment	  complexity	  and	  feasibility	  when	  making	  

clinical	  management	  decisions	  for	  older	  adults	  with	  
mulPmorbidity.	  

5.  Use	  strategies	  for	  choosing	  therapies	  that	  op#mize	  benefit,	  
minimize	  harm,	  and	  enhance	  quality	  of	  life	  for	  older	  adults	  
with	  mulPmorbidity.	  

	  



STOPP	  criteria	  only	  
n=144	  (16.5%)	  

Beers	  criteria	  only	  
n=215	  (24.7%)	  

Both	  criteria	  
n=294	  (33.8%)	  

No	  inappropriate	  drug	  use	  
n=218	  (25.0%)	  

Inappropriate	  drug	  use	  among	  
inhospital	  pa#ents:	  CRIME	  study	  



Polypharmacy	  and	  hospitaliza#on	  	  

Rate	  	  

(%)	  

	  Unadjusted	  

OR	  (95%	  CI)	  

	  Fully	  adjusted	  	  	  	  	  	  	  	  	  	  

OR	  (95%	  CI)	  

Hospitaliza#on	  

	  No	  polypharmacy	  (n=242) 65	  (26.9%)	   1	   1	  

	  Polypharmacy	  	  (n=238) 93	  (39.1%)	   1.75	  (1.18	  –	  2.56)	   1.81	  (1.18	  –	  2.75)	  

Sganga	  F	  et	  al.	  In	  press	  



FuncPonal	  status	  

CogniPve	  status	  

Life	  expectancy	  

Geriatric	  syndromes	  

PaPent	  preferences	  

Disease 	   	   	   	  Treatment	  	  

Treatment	  

Disease	  
	  	  	  	  	  	  +	  
PaPent 	  	  

	   	   	   	   	   	  	  

Appropriate	  
treatment	  



CGA	  and	  appropriate	  medicaPon	  use	  
Author Popula#on Interven#on Results 
Owens	  (1990) 436	  hospitalized	  

older	  adults 
MulPdisciplinary	  team	  
approach 

PaPents	  in	  the	  intervenPon	  group	  took	  
fewer	  medicaPons	  than	  controls	  (5.3	  vs.	  5.9)	  
and	  fewer	  inappropriate	  medicaPons	  (20%	  
vs.	  37%). 

Schmader	  
(2004) 

834	  frail	  
hospitalized	  
paPents 

CGA	  and	  management 35%	  reducPon	  in	  the	  risk	  of	  a	  serious	  
adverse	  drug	  reacPon	  compared	  with	  usual	  
care.	  InpaPent	  geriatric	  unit	  care	  reduced	  
unnecessary	  and	  inappropriate	  drug	  use	  and	  
underuse	  significantly.	   

Cro7y	  (2004) 154	  nursing	  
home	  residents 

MulPdisciplinary	  case	  
conferences 

MedicaPon	  appropriateness	  improved	  in	  the	  
intervenPon	  group	  	  compared	  with	  the	  
control	  group.	   

Saltvedt	  
(2005) 

254	  hospitalized	  
paPents 

Geriatric	  evaluaPon	  
and	  management 

Fewer	  intervenPon	  than	  control	  group	  
paPents	  had	  potenPal	  drug-‐drug	  interacPons 

Lampela	  
(2010) 

644	  older	  adults	  
living	  in	  the	  
community 

Comprehensive	  
geriatric	  assessment	  
and	  management 

ReducPon	  in	  the	  prescripPon	  of	  CNS	  acPve	  
drugs	  and	  inappropriate	  drugs	  in	  the	  
intervenPon	  group.	   

Onder	  et	  al.	  Curr	  Drug	  Metabolism	  2011	  
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Excessive	  polypharmacy	   Inappropriate	  drug	  use	  
No	  geriatrician	   Geriatrician	  

p<0.001	   p=0.01	  

Onder	  G	  .	  J	  Gerontol	  Med	  Sci	  2012	  

Geriatric	  care	  and	  prescribing	  in	  NH:	  
SHELTER	  study	  



Conclusions	  

1.  Prescribing	  in	  complex	  older	  adults	  is	  a	  
challenging	  task	  

2.  Lack	  of	  rules	  on	  treatment	  of	  complex	  older	  
adults	  

3.  PaPent	  preferences	  must	  be	  included	  into	  
medical	  decision-‐making	  process	  

4.  EvaluaPon	  of	  complexity	  (CGA)	  is	  necessary	  
in	  the	  clinical	  management	  	  

	  




