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A Systematic Review of Risk Factors and

Outcomes

Andrew L. Rosenberg, MD; and Charles Watts, MD, FCCP

Study Total 1CU
Study Type of Study Perind Admissions Readmissiont

Knaus et al?! AFPACHE 11 19791952 3,015 a7

Knaus et al® APACHE III 198515990 17,105 46

Zimmerman et al® AFPACHE III upchit{.- 19931996 432 950 2.6
International

Rowan et al™ APACHE 1II study in Britain and Ireland 1958719589 10,541 4.2

Markgraf et al® German ICUs SAPs and APACHE study 1991-1994 3,382 5.1

Rivera-Fernandez et al?® Spanish APACHE 11T study 19921996 12,174 3.6

Coldhill and Summner™ United Kingdom 19921996 23,331 79

Moreno and Morais® EURICUS I 195941995 15,445 42

*EURICUS = European Intensive Care Units Studies.
tPercent of total ICU admissions.



Author

Study des

Readmission to intensive

a review of the

Wain resuits

Country

litera

Study design

carc.

re

Sample

Main results

— — econtrol stuy cormping readimited paerts J P — dasion ke 7.7, Comence reasor for rachmiaelon wers reepliony, Rosenberg st el ®  USA Retrospective feview of patients’ madical tecords Consecutive (r=4,554) Readiission rate .6%, The main causes of readmission ncluded
eacki admissions to a medical IGU upper gastrointestinal bleeding, prsumonia, respiratory failure and sspsis
with patients admitied for same dagnostic citerls fo KUl In & 12 month perled cardovsecular and neurdogic probleme during & 4.3 year pericd Readmitted patisnts had significantly more co-morbicitise. and ware also
Yoo af &l Horsn & sty group whoss IGU discharge wis directed 1,929 patiarts admitted to two Feadrmission rate of the study group was 3 8% and 5% for the conrol group. :"‘:Zf‘;:‘: :Iaﬂﬂ:i::::«:n:'::;mx\‘m":::i:\rxi:;iuaf;:ﬁ:;n;m
oy intensluists. A control proup [whose data wers madical-supical IGUs The pommven reasons for readmisalon both Grouns) were raspiratory daessa, de el .
and have hosgital stays almost trice as long as those not readmitted
retragpectivaly artracted from thair medkonl roonds) postoperative complications, sapsis and cardias probisme.
Wt il ot Fve nkanabiets aclvel imvcived in Feadritled patients stayed on average thiés (o four Imes longer in 1GU Cooper ef al, ® usa Retrospective review of patient database Admissions (n=13,6418) to Readmission rate 8%. Readmitted patients had mortality rates six times
their 10U diecharge hen those not readmitted 38 1CUs in 28 hospitals duringa higher than those ot readmitted. They also had a dreater severity of iiness on
4 yeu period readmission compared with their primary ICU admission
Turkistani™ Soudi Arabia  Retraspective raview of paiants’ modical resonde AN patients [1-27) readmitted Reacmission rate 6%, Most comsman reassn fof readimission wae
10 a swrgical KU in & 3 year period  respiratory problsms. Marality rate of readmitted patients was 37% Cohn et al = Usa Retrospective review of patient database 2,228 patierts admitted to ICU Readmission rate 3.9-8.2%. The majority of readmissions were due to
and ICU discharge summaries post cardiac surgery respiratory problams such as refractory hyposia, hypercarbia and respiratory
Mstritz ot al. " Austrin Pragpeativa anatysia of IGL) admissions All pafisnts (119,040} admitted to. Reacmission rate 5.1, Readmitted pationts had higher sevarity of liness dlatrsss. el L) langth o etay was onger in thoes radrmitod thart
ared rmadmissiors a0 KAls duing a 2 year period and mare organ tailurss on first admission to IEU. They diso equired those et readmitted
2 signifizartly righar lewsl of care during their fiet 1CU asissien ard
significantly mars ‘organ suppeet Russell # Australia Retrospecive review of pafients’ medical records 572 patierts admitted to a Readission rate 10.5%. The majority of readmissions wers dus to
medical-surgical ICU during a cardiac of respiratory problems
Amin g &, * India Progpeative ananvels of IGU admissions All patients in=1,190) adwitted fa  Freadmission rafe 6.7+, Gommeon causes of readmission were & month period
asusgeal ICU dufing a 12 menth  respiratery problems. gustrentestingl preblems and sepaie.
and a 15 month pariod FReadmittad patients wer sicker, had longer stays in ICU and higher mortality Chen ot al_ Canaca Retrospactive raview of patiant databasa. 5127 patierts discharged from Readmission rate 4.3%. The most common reasons for readmission were
rates (4% vs 17%), than those not readmitted seven medical-surgical ICUs and respiratory problems. Readmited patients wers sicker
on inifial IGU admissicn, had longer length of [CU stay and higher mortality
Mighi et &, usa Fstraspective reviai of paltients’ medical recands 10,840 patents admitted o Raadmission re 0.89%. Common causss of raadmission wars respiratory, rates than those whe did not require readrission
surgical G0 raumicqic and cardiac problems. 21 8% of readmissions vere dearied
preventable 'l certain trealment of actions had besn apolied Durbin & Kopel © usa Retrospective case-control chart review 1,803 patierts discharged from Readmission rate 4.6%. The main causes of reacission were respiratory,
whisst the patient was on a gensral ward a medical and a surgical ICU neurclogical and cardiac probleme. The mortality rate was nearly
six imes higher in readmitted patients and their length of first ICU stay
Bardell ot ai, ™ Canada Rietrospective fevien of patierts’ medical reconds 2417 paerts admittsd to IGU Rreacisson rate 5.6%. The masrty of patients wers readmitted for cardas or and hosptal stay were mors than double those not readmitted
past cardias surgery respiratory problems. Those resdmitted had a much higher mertality rates
thian patiants net reacmittad (17% ve 2.8%) Rubins & Moskevitz® USA Prospactive analysis of ICU admissions Consacutive (n-300) adrmissions  Rieadmission rate 16%. Cardiac disease and respiratory insufficiancy were
to a medical ICU the diagnoses on readrmission for 50% of patients
Kogan et &l * =] Pragpeative abesrvational sty of IGU admiasions 1,613 patiarts fast-track’ Rsadissian rafe 3.20% . The mujarty of readriasions were dus to raspiratory
dscharged from ICU prcslaere of airisl fbrilation, Thoss readmitied had & ‘significantly proionged Snow et af. usa Retrospective review of patients’ medical records 721 patierts admitted to Readmission rate 8.4%. Respiratory and certral nervous system disorders
ot cerdiac surgery mecan IELI stay sompared with their inial K51 slay: surgical |CU during a wera the most commeon reasons for rsadmission. Of the patients readmitted,
12 month period 629 demonstrated (fetrospectively) one o mors Warning sighs of potential organ
Chureg et &l = UK Retrospective rview of patierts’ medil records. All patisnts (n=1,745] admitted to  Readmission rate 3,7%, Tha maet commen foaears tor faadmission were dystunction and 50% were rsadmittad for a problam related to these warning
and a eomparienn of e fecittad patients caniac surgical 1GU In renal falure, sespiratory faillre And candiac amest The strangest pradictors far signs. Approximataly one quarter of the readmitted patients in this study died,
with & ‘matched cobort 212 month pariod ware non-slectiva 1.0 suagery and tigher oxygen which was more than three times the reported ICU mortality rate
requieents Lpen dischane from (GU. The morslty rate of those patients ] ] ] ]
roaciitied wos 50%, whikt none of the patints inthe matchad coher! ded Baigelman stal®  USA Retrospective review of patients’ medical records Al petients fn=1,069) admitied Readmission rete 11.75%. Commen causes of readmisslon were cardias and
to critical care unita of one respiratory problems. A lack of pulmonary care contributed to the
Levy ot ai,? Ush Aetroapactive raview of patiant database and the 1,197 petients admitted 1o Readmission rate 199, The main cause of wae hospital during a calendar year readmission of some patients
medical records af 23 patiants resdmitted to IGL an KUt pest liver ranaplant dystunction, though other medical probisms wars chtan prasant Frankiin & Jackson™  USA Retrospactive review of patients’ madical recerels 512 admissions to amedical U Readmission rate 12%. Mertality rate of readmittad patients was 58%,

Sigrificant predictors of readmission were the patisnts age, precperative blood
reeults and the amount of biod products adminktersd infra-oparativaly

during & 12 month period

Levy et af. ™

LUSA

Retrospactive raview of patient databass and the
medical records of 23 patients readmitted to ICU

Mishi et al. '™ Usa

Retrospective review of patients’ medical records

surgical ICU

Malcolm Elliott

1,197 patients admitied to
an ICU post liver fransplant

10,840 patients admitted to a

Fore than tuice the overall ICU mortality rate, Common causes of readmission
were sepsis, gastiointestinal haemorthage, diug toxicity and respiratory failure

Readmission rate 19%. The main cause of readmission was cardiopulmonany
dysfunction, though other medical problems wers often present.

Significant pradictors of readmission wers the patient’s age, preoperative blood
results and the amount of Blood products administered intra-operatively.

Readmission rate 0.88%. Common causes of readmission were respiratory,
neurlogic and cardiac problems. 21.8% of readmissions wers deemed
preventable 'if certain treatment or actions had been applied”

whilst the patient was on a general ward

AN

Auistratian Critioal Case

Folume [9

MNurmber 3 Auguest 2006
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Karen Page®

Sty Design Sample Eridence level Ky Fndngs
Frost ot al. Inception 14,952 patients 3 Resadumizzion rate 6,65
2010} cohort study discharged
sustratia. from a single
[
Feadamiticd patients were more likely to hare an ICU stay of 7 days or more
o ratio (OR 2.2, 957 1, 1.85-1.56, p< 001}, been non-slectively admitted
44-2.08, p=.81) and hare acute renal failure (08
, p=.001],
Patients mitially admittzd to KU from genersl wards, the
department or other haspitsls had a igher risk of readmizion.
Lee et al. Prospective 5717 -z 1.5% of patients were readmitted within 3 days.
{2005). South ctervational admizsions to 8
Karea
Respiratory and cardiovascalar problems were most commen reason for
readmiszion.
The risk of readmission increazed when the APACHE Il score at.the time of
discharge exceeded 85 (O 1.16, €11.03-1.30, p< 01).
A1 point increase in the iated with 3 218 increased risk of
restion 1081 1, 95% €11 108 1,325, e 18]
Butler et al Retrospective 6511 patients -z Reademission rate 6%
{2005). Morth cofort study discharged
Amesica from ICU
Fizadumiticd patients had higher APACHE Il and SAPS Il scorcs (16 vz 14;
pe0.00),
were mast likely to
e T s S E e e cardine.
Japiaszl et ol Prospective 577 patients -z Reademission rate 10.7%
{2009). Brazd ctervational admitied to o
study mixed 1CU
hverage time to readmission was § day
Feadumiticd patients: tended to be clder (75 vs 67 years; p<.01); were more
Tikely to be admitted with respiratory insufficiency or sepsis (33 vs 135,
< 01); admitted for medical reasons 8 vs 1%, p< 05); have frst ICU stay
langes than 3 days {15 v3 235, p< 01) and have higher SAPS Il scores (17 vs 23,
pe 01}
Older age, acute physiology score and admissian for respiratory problems or
sepsis were independently associated with readmission.
Design Sarmple Euidence level Ky findings
< 413 paticnis -z Feadenizsion rale 9,61,
cobort study admittzd 1o
U
Independene predictors of readmizsion: out of hours discharge (p+ 07 ene
o more co-morbidities f<.002); and discharge to ansther critical care area or
bospital fp< .001),

Bttt et al Gualitstive. Het ranked i discharge, delayed
ot1) anslysi rrses, medical care o the ward, heav nursing worklaads on the wands, lack of
Australia clinicians” educators and adequately qualified staif and clinically challenging patientz.

oinions. managers
Utzoting et sl e 2558 patients Het ranked Beademizsion rate 8. ¥ in slective dixcharges and 25,18 in unplanned
ot analysis dizcharged discharges lp= 0011
from a surgical
Hialf of all readmisions were for surgical complications.
Fis o sl eadimimiors had ineially been dicharged electicly
= patients fp+ 001).

Feadeizsion for repratory faiure accounted for most of the mertality.

Milles <t a. e nz Mot ranked Feadeizsion rale 5.7,
fota) audie admiziors to
Engi medicals

agical
KU
10,85 of resdmitted patients were discharged out of hours
28.7% of resdmissions occurred betwezn days 2 and 7.
Makrs et al Retrospective 205 patients mz Feadmizsion rate 1.1%.
o) casecontrol resdmitted to 3
Australia, medical-
surgical ICU
within 72 hers

Sttty Design Sample Evidence level  Kay fincings

Timmers ct ol Prezpectn 1682 patients mz Rendmizsion rate 8 20 were readmitted within 48 hours
2013, comratinal discharged

chort study from 2 surgical
Main causes of readmission were resgiratary failure (4E%), cardisc problems
1562) and sepeis (1),
Rendmittod patients were cider, meatly had vascutor discsse [398) ar . .
7 e o b review of the literature
= 007} and mare comorbidsties (o= 005
Long-term martality rate was signifcantly higher in resdmitted patients.
Aba-herwsd 6194 paticnts Net ranked 3.6 af psticrts were readmitted or dicd within 72 heurs of ICU discharge.
and Buran harped
e Malcolm Elliott®"-*, Linda Worrall-Carter*®
Risk factors predicting readmission included heart e/ blood pressure index, alcolm 10 , LInda orra arwer
temperature, respiratory rate, GCS, hasmaglobin and ymphots czunt
(o= 015 far 3l factors).
da Sibva et al. Loagituinal €00 paticnts mz Readmizsion ratz 9,15,
(1) Brml  propecive admitted to
sty il in g
hezpitals
Antecedents related b infectious or parasiic iases increased the ik of . -
Intensive Crit Care Nurs (2013)
Higher ursing Activity Scare of discharge decronsed the readmission rizk (O |
0.4; 95% €1 0.95-1.0, p=.0%61.

Renton et al Retrazpective 247,102 3 Randmiszion rate 5.5%.
a1, langitudinal patients
Auztratia sty dhacharged

from 38 ICUs
Factars mercasing risk of readmizzion: sdmizscn sourse ather than dlectie
sy e hreric bealh o oy esptal I and i e
hours (OR> 1.05; < 001).
D = of readmision: subarachncid
—
conditions, isclated cervical sgine imjury nd hepatic faiure (OR> 2; p<.001).
Invhazpital martalty rate was ncarly § bimes greater for readmitted paticnts
108 5.4; 954 €1 5.1-5.7, pe 001)
Table 3 [ontinusd)

Seusly Design Samgle. Eidonce level Ky findings Table 3 (Cantinued)

Matsoka et al. e 1835 patients w Feadmission rate 7.7%. = = == S ey
200 catart admitted taa ozl Linbed dotn T8 [ (R ————

Japan single ICU 2009) cohont sy —_—
o 14,9 of patiznts, the reasan for readmizsion was lung asdema or humrslia sngle 10U
were cldes, were more ity .-

Kaben ot al. Logitic 2852 patients Not ranked e e R
2008 regreszion discharged Eary oo (<72 hour) were asocisted with an ncressed rk o
Germany analysis from a surgical Noxpital mertaty (0 1.68, 35% C1 116239, pe 0041

Rendmitted paticnts od higher SAPS llscores (37 vs 33, pe D01} o insial 10U g T P e
admasion, hagh i hospital mortality rates (17.1%vs 2.9%, p= 001), Comes it e 1
readmissicn was sszocisted with: age (O 1.13; %5% 1 gl iCU
1.03-1.14; p= M), marirum secqztial argan falre score (0F 104 per i s sttt i o g
point; 95% €1 1.01-1.08; p=_04) and C-reactive protesn level on the day of
dischargs (OR 1.02: 95% 0 1.01-1.04; p= .035) Sg‘ﬂnnrdfmiwmdmmnum death: 33025 years (O

Gajic etal Frozpective 1 patientz w2 Feadmizzion rate BEL. e e [ LTI A
== < 051, sepais (OR .a.smanss < 05, «
(2005, Worth  cobart study admitted to 1.5, 01 1.54-4.25, pe. acic surgeny 0R 279, C11.64-473, pe 05,
Amarica o medical e 108155, 111432, e 3y ABCHE N mcve 1015 08 13,

and cae CI10 224, pe 05, U length ofsiay 310 daya (OR1.72, €1 1,35 2.15,
medical- 5.05) and ICU discharge at 2 ime o na vacaney (08 1.56, 01 1.08 2.
surgical pe 051
D - 545 dich Mot ranked Readmiszion ate 11.6%.
= reapesory uore, et Ceme s
arhythmin snd myccardinl ischacmia. = ==
Prthctors cf readmizzon: 10U admizion source (OR 2.256, 95% C1 Rendimitted patients wore oldes, ad a longer il U stay (8,05 va5.22
1,471,540, p<.01), KU length of say (OR 1,404, 95% CI 1.098-1.795, day. < 001) were scher dursng their ital admision and had higher
< 01} and requirement for camhe pulmonary management. (0% 2145, 57 ot (23 6%, p 001).
C11.010-4.576, p .05, Hearly half

Canon 2t al. o 1061 paticnts Net ranked Readmission rate 7,45, m’,’z:,':;;“’ o o o o s s

{2008 review of diszharged §
e empectively == Saker ctal. Retromective 123 patients Mot ranked Readimission rate 3% (% within 24 heurs; 785 within 48 haus).
=] . 009 Morth comparative dicharged
W""""ﬂ America fstesy s
iy =
Comman disgnoses leading o res dmissicn were categoried as rsgiratary, The odkds o a paicnt being resdimited within 72 hours were 2.5 ties g
cardiovasaular and septic shack. The mast commeon cause of readmission was o days when = patients were sdmitted to 10U (OR 2.43, 95% C11.39 4.26,
respiratory miection pe O8]
The odds of redmiss 5 times bigh 210 pari
admitted (OR 4.99. €12.45 1017, me 051,

Table 3 ICU rendimizion studics.
= E= == St B Table 3 (Continued)

EeE T Lo s e = EmEs=E - e = e S e ey e

cohort study from o ICUs Boudesteijn Retrospective 1393 patients -2 Readmission rate 1.8%. Most common reason for readmission (68%) was
Readmiszions readted in incraased marbidity, length of stay and total costs. etal. (2007). case—control admitted toa respiratory deterioration.

Kramer et al. Retrospective. 262,002 3 Readmiszion rate .25, Netherlands. study. medical
(013 Korth  cobort study — surgical
Amarica 105 1CUs in 48 icu

s 395 of renditedpatents dicd.
Rendmitted patients b higher pest-discharge mertslity (21,36 va 16%), e e (O
onges it ICU Lengths of stay (4.9 v .4 days) and longer hospital stays | (e G s o st admfssion (OR 1.1, C
(1.3 vz 45 days): pe 001 1, p=03)

F— Retraspective o w2 Fesdmission rte 1L, it paetshac a spifcmtyLnger velatontis (i bt
012 Woth  eoort sty admimions o acimizsions) and total ICU length of sty
Amercs [ occa Nesed s w2 Restision e 155

== Crprep o [T sge, co-mortidites, (2006). case—control admissions to.a
peluded =i, Australia single ICU
T e o duchags Creactive protein Z4hours before ICU
f— Retrompective 1462 patients Mot ranked Post-ICU mortality o rendmission rate 75. e e e ey
= ot T " Frankel et al. Retrospective: 4956 patients Not ranked Reacmission rate 1.8%.
Franee atie Py (2005) North  analyss of admittedtoa
b America prospectively surgical ICU
Independent risk fsctors for paat 10U mortaliy or readmission: sgs i< 002), collected
SAPS f score a¢ 10U adimision (p< 0001), e of 3 cemtral venous catheter routine clinical
(5<0.0001) and ixcharge at night (v .002) data
. £ common reason for readmission was respiratory problems: 46% of
S e - et ranked Readmizzion rate 135 readmissions before, 51% during and 80% after implementation of
— mepertire e accreditation council staffing guidelines.
databe e Alban et a. Prospective 1080patients 113 Reacmission rate 2.7%.
Risk factors for readmission (p < .05): age >39 years, female gender, ischaemic (2006). North abservational admitted to a
beart disease, cerebravascular deease, preumania, sepsis, beart failre, e i e
o ey LT e Readmitted patients had higher APACHE II scores an the day of ariginal ICU

Brown stal. Ratrampective 196,200 "2 2% of resimiesions cecumed within 6 hours of discharge; 7% within discharge (15.7 vs 11.8, pe.001).

(2012, Worth  cobuort study patiers 20hurs. Mdian time ta readmszion waz 2 dayz. Initial ICU Length of stay was longer for readitted patients (4.9 vs 3.2 days,
America admiteed to
15416

et in tertiary odds of dilhour (08 1.51; 95%
than

Readmission significantly increases the risk of mortality independent of the
aamission severity score.

o patiens
11,12 .00 and T00RY 1 555 1124 2161 e resmemo
patients in community hospitals

T T e st e i bty S B T i T NSOt e B, T R S T
SAPS= Simplified Acute Physiology S

patients had significantly higher averall martality (OR 47, 95% CI

Read:
2.1-107).
Independent

ik factors for readmission: chronic respiratory diease (OR 37,
i o 33,950
), immobility (OR 2.1, 953 1, 1.4-2.6, p=0.001), enteral
mutrition (OR 2.0, 95% C11.0-4.0, p=0.041) and nonweekiend ICU discharge
(e )

1t on the ward strongly readmission (08 26,
piyrer .+ p<D.001), though onby 2 of patients meeting MET criteria
had a MET csll made.
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Table 3 (Continued) Table 3 ICU readmission studies.
Study Design Sample Evidence level Key findings Study Design Sample Evidence level Key findings
Boudesteijn Retrospective 1393 patients -2 Readmission rate 1.8%. Most common reason for readmission (68%) was de Araujo et BE- Prospective 977 patients -2 Readmission rate 13.7% in medical-surgical ICU; 9.3% in trauma/ neurosurgical
et al. (2007). case—control admitted to a respiratory deterioration. (2013). Brazil observational discharged ICU.
Metherlands study medical- cohart study frem two ICUs
surgical Readmissions resulted in increased morbidity, length of stay and total costs.
ICu Kramer et al. Retrospective 263,082 -2 Readmission rate 6.3%.
39% of readmitted patients died. (2013). North cohort study admissions to
In multivariate analysis, significant predictors of readmission were: age (OR America 105 ICUs in 46
1.1, 95% Cl 1.0—.1.3, p=.03) ventilator time during first admission (OR 1.1, Cl hospitals - .
1.0-1.1, p=.03) Readmitted patients had higher post-discharge mortality (21.3% vs 3.6%),
Readmitted patients had a significantly longer ventilation times (during both ﬁggi?‘:‘?:;ﬂ;eﬁm&:‘ stay (4.9 vs 3.4 days) and longer hospital stays
admissions) and total ICU length of stay. - ) R
Kramer et al. Retrospective 229,375 -2 Readmission rate 6.1%.
Ho et al. Nested 1405 -z Readmission rate 1.3%. (2012}, Morth cohort study admissions to
(2006). case—control admissions to a America 97 ICUs in 35
Australia study single ICU hospitals
C-reactive protein concentration within 24 hours before ICU discharge was Risk factors included location before ICU admission, age, co-morbidities,
associated with a higher risk of readmission (p<.0001). diagnosis, ICU length of stay, physiologic abnormalities at time of discharge
and discharge to a step-down unit (p<.001).
Frankel et al. Retrospective 4956 patients Not ranked Readmission rate 1.8%.
(2006). Morth analysis of admitted to a Ouanes et al. Retrospective 3462 patients Not ranked Post-ICU mortality or readmission rate 7%,
Amem‘a spectivel surgical ICU {2012). analysis of admitted to
[P RAGEE g France prospective four ICUs
r_ulle(led_ . atabase
routine clinical Independent risk factors for post-ICU mortality or readmission: age (p<.002),
data SAPS |l score at ICU admission (p <.0001), use of a central venous catheter
Maost commaon reason for ission was respiratory 46% of (p=<0.0001) and discharge at night {p < .002).
'“de";'i“”’."s be‘“jlsmr:”""g_zmﬂ L T s Laia et al. Retrospective 192,201 T Readmission rate 13%.
accreditation council staffing guidelines. 2012). analysis of patients
Alban et al. Prospective 10,840 patients -3 Readmission rate 2.7%. Taiwan prospective admitted to
(2006). North observational admitted to a Leilies fal
America study surgical ICU Risk factors for readmission (p < .05): age »39 years, female gender, ischaemic
Readmitted patients had higher APACHE Il scores on the day of original ICU heart disease, cerebrovascular disease, pneumonia, sepsis, heart failure,
5 chrenic liver disease, diabetes mellitus and COPD.
discharge (15.7 vs 13.8, p< .001).
Initial ICU length of stay was longer for readmitted patients (4.9 vs 3.2 days, Brown et al. Retrospective 196,202 -2 2% of readmissions occurred within 48 hours of discharge; 3.7% within
p<.001). (2012). North cohort study patients 120hours. Median time to readmission was 3 days.
Readmission significantly increases the risk of mortality independent of the America ‘:;“:;ﬁd =
. s
e Medical patients in tertiary hospitals had higher odds of 48 hour (OR 1.51; 95%
OR=0dds Ratio; C1=Confidence Interval; APACHE = Acute Physiology and Chronic Health Evaluation; TISS= Therapeutic Intervention Scoring System; MET =Medical Emergency Team; €1 1.12-2.02) and 120 (OR 1.63; 95% Cl 1.24-2.16) hour readmission than
SAPS = SiMplified Acute PTySiology Score. patients in community hospitals.
Ho et al. Nested 1405 -2 Readmission rate 1.3%.
(2006). case—control admissions to a
Australia study single ICU
de Araujo et al. Prospective 977 patients mn-2 Readmission rate 13.7% in medical-surgical ICU; 9.3% in trauma/neurosurgical
(2013). Brazil observational discharged ICU.
cohort study from two ICUs

Readmissions resulted in increased morbidity, length of stay and total costs.

Intensive Crit Care Nurs (2013)
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Table 4 Definttions of ICU readmission.

Definttion

Citing studies

Returning te ICU during the same
hospitalisation

Returning to the same or different ICU after
discharge to an area that provided a lower

level of care during the same hospitalisation

Returning to the same ICU during a single
hosprtalisation

More than cne admisston to ICU during a 12
month pertod

A return to ICU within 48 hours
A return to ICU within 72 hours

A return to ICU within 7 days

A return to ICU within 30 days

Returning te ICU during the same
hospitalisation or within 3 months of 1CU
discharge

None provided

de Araujo et al. (2013)
Ouanes et al. (2012)
da Sibva et al. (2011)
Renton et al. (2011)
Miller et al. {2010}
Frost et al. (2010)
Butler et al. (2009)
Ho et al. (2009)

Kramer et al. (2012, 2013)

Brown et al. (2012)

Lone (2011)
Lala et al. (2012)

Boudestetin et al. (2007)

Makris et al. (2010)
Baker et al. {2009)

Chrusch et al. (2009)
Gajic et al., 2008

Timmers et al. (2012)
Matsuoka et al. (2008)

Japiassul et al. (2009)

Abu-Awwad and Buran (2012)
Elliott et al. (2011)

Utzolino et al. (2010)

Lee et al. (2009)

Chan et al. (2009)
Kaben et al. (2008)
Conlon et al. (2008)
Campbell et al. (2008)
Pilcher et al. (2007)
Ho et al. (2006)

Alban et al. (2006)

Song et al. (2007)
Klimasauskas and Kekstas (2007)
Frankel et al. (2006)

Intensive Crit Care Nurs (2013)



Riammissioni GIVITI

anno N°ricoveri % riammissioni % > 96 ore

2011 46000 |2.7 51

2012 53000 3.3 57

2013 57000 |3.2 59




Riammissioni GIVITI toscana

anno

N°ricoveri

% riammissioni

% > 96 ore

2011 8000 2.8 52
2012 8000 3.3 25
2013 8000 3.0 57




A Systematic Review of Risk Factors and
Outcomes

Andrew L. Rosenberg, MD; and Charles Watts, MD, FCCP
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(%) of Readmission Diagnoses

A Systematic Review of Risk Factors and
Outcomes

Andrew L. Rosenberg, MD: and Charles Watts. MD, FCCP
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Patients Readmitted to ICUs*

A Systematic Review of Risk Factors and

Outcomes
Readmitted With Same Diagnosis
as First Admission

| |

Study Patients 06
Franklin and Jackson?? 11/19 55
Snow et al* 11/33 33
Durbin and Kopel2 — 47
Kirby and Durbin2® 4/31 13
Chen et alz7 32/107 30
Cooper et al® 242/1 210 20

Andrew L. Rosenberg, MD: and Charles Watts, MD, FCCP CHEST / 118/ 2/ AUGUST, 2000



Patients Readmitted to ICUs*

A Systematic Review of Risk Factors and
Outcomes

Study Predictors of ICU Readmissiont
Baigelman et al*! Premature discharge}
Franklin and Jackson?2 Sepsis
Fever
Hypoxemia
Hypotension

Upper-GI bleeding
Intermediate care unit with less than two open beds
Snow et al?3 Fever within 24 h of ICU discharge
Purulent sputum
Urine output < 30 ml/h
Abnormal BUN and/or creatinine
Paco, = 45 mm Hg
Pao, < 70 mm Hg
Rubins and Moskowitz2 Age, yr
Admission APS
GI bleed
Hematocrit < 32
Heart rate = 110 beats/min
Durbin and Kopel® Respiration rate, breaths/min
Discharge Het, %
Positive blood cultures
Positive fInid balance
Kirby and Durbinzo None
Chen et al> Age
Medical vs surgical diagnosis
Upper-CI bleeding
Neurologic disease
Sepsis
Cooper et al® Age
Admission APS
Severity-adjusted hospital mortality ratio
Hypoxemia
GI bleed
Nosocomial pneumonia
Elevated BUN

Andrew L. Rosenberg. MD: and Charles Watts, MD. FCCP CHEST /118/2/AUGUST, 2000



Critically ill patients readmitted to intensive
care units — lessons to learn?

% of all patients % of non-read pat % of read pat p value
WVentilatory support
Mechanical ventilation 7.8 74 16.2 <0.001
Supplementary ventilatory support 56.8 564 63.2 <0.001
Treatments for improving lung function 64.5 64.0 73.5 <0.001
Cardiovascular support
Single vasoactive medication 16.9 16.7 21.7 <0.001
Multiple vasoactive medication 6.6 6.3 11.3 <0.001
Intravenous replacement of large fluid losses 2.6 26 3.5 0.061
Peripheral arterial catheter 84 7.9 17.9 <0.001
Central venous line 46.4 45.7 58.3 <0.001
Renal support
Renal replacement therapy 1.1 1.1 1.7 0.068
Active diuresis 17.7 174 24.5 <0.001

Philipp G. H. Metnitz
Fabienne Fieux
Barbara Jordan
Thomas Lang

Rui Moreno
Jean-Roger Gall

Intensive Care Med (2003) 29:241-248



Critically ill patients readmitted to intensive
care units — lessons to learn?

Variable pvalue  Oddsratio 93% CI
Age <(.001 1.08 1.03-1.14
Male sex <(.001 1.36 1.17-1.59
Number of organ failures <(.001 1.11 1.04-1.18
at first admission

Supplementary ventilatory — <0.001 1.72 1.43-2.06
support (last ICU day)

Mechanical ventilation <().001 3.00 2.31-3.89
(last ICU day)

Multiple vasoactive 0.020 1.33 1.05-1.70
medications (last ICU day)

Active diuresis 0.007 1.28 1.07-1.52

(last ICU day)

Philipp G. H. Metnitz

Fabienne Fieux ,

Barbara Jordan Intensive Care Med (2003) 209:241-248
Thomas Lang

Rui Moreno

Jean-Roger Gall



Readmission to intensive care: development of a nomogram
for individualising risk
Steven A Frost, Victor Tam, Evan Alexandrou,

Leanne Hunt, Yenna Salamonson, Patricia M Davidson,
Michael 1A Parr and Ken M Hillman

Table 1. Characteristics of patients who survived an episode of intensive care and were transferred to general
wards, by readmission status®
Readmission to ICU status
No readmission  Early readmission to Late readmissicn to

Characteristic to U ICU (=72 hours) ICU (== 72 hours) Combined I
Admissions 13965 404 LE3 14952
Number of patients 12534 374 522 13430
Mean age in years (SD) 57 1E) 5o (18} 60{17) 5718 = 0.001
Male n (%) 5448 (61%) 257 (64%) 348 (50%) 9054 (61%) 0.400
Elective admission to ICU r (%) 43920(31%) 82 (20%) 166 {20%) 4588 (31%) < 0.001
Source of ICU admission (%) = 0.0

Emergency department 7140 (51 %) 190 (47%) 254 (44%) FoE (519

Operating theatrefrecovery ward 4229 (30%) 95 (24%) 140(24%) 4464 (30%)

General ward 1639 (12%:) B3 (21%) 117 (20%) 1839 (12%)

Another hospital 914 (7%) 32 (B%) TO12%) 1016 (7%}

Another ICU 22 (= 1%) 1= 1%) 2 (=< 1%) 25 (< 1%)

Coronary care unit 19 (< 1%) 3(1%) 0 22 (< 1%)
Mean APACHE |l score (S0 12(7) 15 (8) 16(7) 127 = 0.0
Median ICU length of stay (IR} 2014 2{1-8) 3= 2014 < 0.001
ICU stay == 7 days n (%) 1782 (13%) 108 (27%) 174 (30%) 2 064 (14%) = 0.001
Discharged from ICU after hours™ r (%) 6965 (50%) 211 (52%) 348 (50%) 7524 (50%) < 0.001
Charlson Index n (%)

Mo comorbidity 11475 (B2%) 331 (B2%) 463 (79%) 12 269 (82%) 0.040

1 706 (5%) 17 (4%) 22 (4%) 745 (5%}

2 537 (4% 21 (5%) 25 {4%) 583 (4%}

=3 1245 (9%) 35 (9%) 73 (13%) 1353 (9%}
Acute renal failure in ICU A (%) 145 (19%) 6(1%) 17 (3%) 168 (1%} = 0.001
In-hospital mortality n (%) 637 (5%) 91 (23%) 141 {24%) 865 (6%} < 0.001
APACHE = Acute Physiology and Chronic Health Evaluation. ICU = intensive care unit. QR = interquartile range. * Categorical data were compared using
a Paarson ¥* test, and continuous data wsing a Wilcoxon or Kruskal-Wallis test. +Discharged from ICU outside the hours of 08:00-16:00.

Critical Care and Resuscitation « YVolume 12 Mumber 2 « June 20100



terapia intensiva

“Your pulse is very. very weak I'”

Adottare scale di valutazione giornaliere

(S W I I I , I I S S ) The Stability and Workload Index for Transfer (SWIFT) Tool

Variable Swift Points
| n
Original source of ICU admission
Emergency department 0
Transfer from inpatient nursing unit or outside hospital 8

Emergency team

Last measured Pa02/FI02 ratio (during ICU admission)

=400 0
<400 and = or = 150 5
<150 and = or = 100 10
<100 13
Glasgow Coma Scale at time of ICU discharge

=14 0
11-14 6
8-10 14
<8 24
Last arterial blood gas PaCO2

<45mm Hg 0
=45mm Hg 5

> 15 predittivo di riammissione



Critically ill patients readmitted to intensive
care units — lessons to learn?

Non-read pat Read pat p value

No. % No. %
Patients
Number of patients 14400 T80
Age, years (mean =5D) 62.6+17.0 64.8=14.9 <0.001
Male sex B684 60.3 500 63.3 <0.001
LOD score (median and quartiles) 201 2(1-4) <0.001
Mumber of organ failures (median and quartiles) 2(1-2) 2(1-3) <0001
SAPS II score (median and quartiles) 25(18-35 28 (21-38) <0.001
SAPS I - expected deaths 2054 14.3 130 16.7 0.031
Observed hospital mortality 753 5.2 169 219 <0.001
Type of admission
Medical 7035 492 357 46.1
Scheduled surgical 4407 30.7 242 31.2
Unscheduled surgical 2881 20.1 176 227 n.s
Comorbidities
Hematologic disease 159 1.1 7 0.9 n.s.
AIDS 29 02 0 0.0 n.s.
Metastasizing cancer 622 43 22 28 0.022
Chronic renal failure 725 3.0 56 7.2 0.004
Chronic respiratory failure 1162 8.1 67 8.6 I.s.
Chronic cardiac failure 2110 14.7 100 12.8 In.s.
Resources use
ICU length of stay (days: median and quartiles) 3(2-6) 3(2-7) 0.003
TISS-28 score per patient per stay (median and quartiles) 71 (44-167) 85 (52-211) <0.001
TISS-28 score per patient per day (median and quartiles) 253 (158.0-32.6) 29.4(20.0-36.3) <0.001
TISS-28 score last ICU day (median and quartiles) 22 (16-28) 26 (18-32) <0.001

Philipp G. H. Metnitz

Fabienne Fieux ,

Barbara Jordan Intensive Care Med (2003) 20:241-248
Thomas Lang

Rui Moreno

Jean-Roger Gall



repartl

"Wed, it's nat i good sign, tha''s for sure . "
Score 3 2 1 0 1 2 3 Home team variants
name and date
Central nervous Confused Alert Respond Respond U: No
system or agitated to Voice to Pain response
Respiratory rate 8 8-20 21-30 230
(breaths/min)
Heart rate 40 40-50 51-100 101-110 111-130 »130
(beats/min)
Systolic blood <70 71-80 81-100 101-180 181-200 201-220 3220
pressure (mm Hg)
Temperature 34 34.0-35.0 35.1-37.5 37.6-38.5 38.6-40.0 Y40
(0
Oxygen saturation €90% 91-93% 94-100%
with appropriate
oxygen therapy
Urine output (over <30 ml/hr
2 hours or more)
Score Recommended Medical/surgical/home

observation frequency team notification or action

1 —_— Every 4 hours Juniour doctor
Action target 30 min
Every 1 hour ‘ No

_—
2 3 Continues to trigger?
; Yes
35 Mini every 1 hour Sp_ecialisl vegisualv SBndard obsarvations
x e Action target 30 min
E4) No
Or 3insingle ST Is ‘lllncss mver?ible?
categoy T~ ; Yes
<5 but serious ‘ Continues to trigger? L
concemn Oylrea(h nurse ; Yes
Home team ¢ carec

ive care unit
specialist registrar

Specialist registrar



epilogo



Mortalita osservata

1.0

0.8

0.6

0.4

0.2

0.0

2012

Grado del polinomio: 1
GiViTI Cal. Test, p 0.702

Livello Sopra Sotto
di confidenza la biseftrice  l|a bisettrice
80%: MAI MAI
M 95%: MAI MAI
| | | | | |
0.0 0.2 0.4 0.6 0.8 1.0

Mortalita attesa

VLAD

_10 -
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Febbraio
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Ottobre

Novembre
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Riammissioni S.M.Nuova

2011 218 <1 100
2012 209 6./ 80 deceduti
2013 218 1.8 50

« Etamedia 79, 5 ch, 3 med, SAPS medio basso, pluricomorbidita




