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SMR=0.53
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Academic

SMR = 0.67

N = 3209

Dobserbed mpredicted

Non-academic

Critical Care Physician& B & T #

Characteristic

ICUs, n
ICU beds, n
Mean
Median
Minimum-maximum
Hospital beds, n
Mean
Median
Minimum-maximum
Urban location, %
Academic hospital, %
Primary medical school
hospital, %

Primary hospital for critical

care fellowship, %
Critical care fellows
rotate, %
ICU type, %
Medical only

Surgical or trauma only

Mixed or other
Nursing policy, %

RN or LPN

RN only’

RN with CCRN

Critical Care Management for Patientst

=95%
23
17.3

16
10-32

668

570
257-1389
61

52

61

87

48

30
48

on =

5%-95%

79

175
16
7-66

468

430
70-1049
47

5

6

6

0 'O 0

15
81

=5%
21

135
129
4-25

404

375
130-774
43

0

0

5
19
10
0
90
14

86
0

Levy MM. AIM 2008
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Critical Care Physician& BB & F 1%

Variable Critical Care Managementt No Critical Care Managementt
295% 5%-95% =5% =95% 5%-95% =5%
Patients, n 18601 232 261 17 37020 22609
Mean SAPS I 0.1650 0.1733 0.1511 0.0585 0.1102 0.1368
probability ) )
Mean mortality  0.1800 0.1884 0.1801 0.0588 0.1004 0.1243

rate .
SMR (95% CI) 1.09 (1.05-1.13) 1.09(1.05-1.12) 1.19(0.88-1.58) 1.01(0.03-5.60) 0.91(0.88-0.94) 0.91 (0.88-0.94)

critical care physician® & &

1. be recognized by the institution as a critical care specialist within a specialty unit,
even without a specialty board certification (such as burn or neurointensivist), and
must treat the total patient and not a single organ system

2. have passed critical care medicine board examinations or be qualified to take the
examination

3. be trained in an accredited critical care fellowship

Levy MM. AIM 2008

Intensivist

B IVBEICETALLAEERL.,
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- WTFHL

- mBARAT—T L
. A

- AR EE

— %1k
IntensivistASA 4T3 ENTE B!
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ICUD e REE N T HEIR 28 E5% TF

R T T

Day 3 V;

Mean (mL/kg) 10.8 (2.9) 9.3(2.3) <0.001

< 6.5 mL/kg (%) 5 11 0.004

<8 ml/kg (%) 16 28 <0.001

212 ml/kg (%) 31 10 <0.001
Diagnosis

ALl 34 37 0.47

ALl or edema 46 47 0.83
Height measured (%) 81 80 0.90
Weight measured (%) 99 99 1.00
Pplat measured by day 3 (%) 69 80 < 0.001
Day 3 Pplat (mmHg) 27(8) 25 (8) <0.001
Day 3 PEEP 5 (5-8) 5(5-10) 0.22

Structure (ICU organization) ->process (use of LPV) ->outcome (risk-adjusted mortality)

COBRMEHIZDENEHIF T,
Cooke CR. CC 2008

Intensivist is as follows (SCCM)
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Intensivist is as follows (SCCM)
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Structure & Process: Open vs. Closed

* Open ICU&Closed ICUTFEMNEHBDH?

— EHE

* Knaus WA. Ann Inter Med 1986;104:410
* Hanson CW Ill. Crit Care Med 1999;27:270
- AfHECHELRIEEINEFERIIEHO L
— intensivistLASh b3 REEE BEMITARICS LTV

— closed policy TP & RE

* Retrospective
* Historical control

.« B

IntensivistM EFEL TEAERE D ABE
[CHEDHBERATRTENTAS

Source Weight
Pronovost et a? 84
Brown and Sullivan® B6
Baldock et al® 9.7
Muliz et al'! (Retrospective) 2.0
Mulz et al'! (Prospective) 75
Reynolds et al'? 10.7
Carson et ol 6.2
Li et o™ 11.0
Manthous et af® 106
Dimick et af*? 25
Dimick et al*? 16
Rosenfald et al'! 29
Blunt and Burchett™ 10.0
Harison et al*® 12

Overall (35% CI)

Risk Ratio
(85% CI)
0.58 (0.43-0.79)
0.69 (052-0.93)
0.65 (0.51-0.83)
0.81 (0.62-1.07)
0.74 (0.53-1.05)
0.77 (0.63-0.84)
1,39 (0.91-2.11)
0.93 (0.78-1.13)
0.72 (0.59-0.89)
0.26 (0.12-0.59)
0.19 (0.07-0.55)
0.39 (0.19-0.81}
0.69 (0.54-0.87)
067 (0.19-2.29)

0.71 (0.62-0.82)

Favers Favors
High Low
Intensty  Intersity

-
&
PR —
-~
(PemamasA e atit
01 10
Relative Risk

Pronovost Pl. JAMA 2002;288
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Michigan D ICUDERE(E ?

Care Provider nghttl'me Cross coverage
Admissions

Emergency room physician 13 (13.5%) 8 (8.3%)
House physician 15 (15.6%) 17 (17.7%)
House officer 42 (43.8%) 37 (38.5%)
ICU nurse 5(5.2%) 10 (10.4%)

Physician’s assistant/

Nurse practitioner glEsz) 515,257
Intensivist in person 8 (8.3%) -
Intensivist by telephone - 28 (29.2%)
Other ~ 9(9.4%) 9 (9.4%)

Hyzy RC.J Hosp Med 2010

Closed system~MD %
APACH Il scorelg & <% o7=

B s o Closed

No. of admissions 124 121
APACHE Il score, meanSD 15.4+8.3 20.6%8.6
Hospital mortality, % 22.6 314
Predicted mortality, % 252 40.1

Ratio of hospital mortality to

predicted mortality G G7s

Carson SS. JAMA 1996;276:322
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ResourceD B XNERAMAIEEIZ

LI) (OR) LI} (CR) WUH (OP) LI} (CP)
(n=152 (n=154) pValue (n=95 (n=185 pValue
% Patients ventilated 46.7% 39.6% NS 44.2% 35.7% NS
(n=71) (h=61) (n=42) (n=66)
Ventilator days' (range) 64+11 33+06 p<005 85+23 23+05 p<0.0005
(0-87) (0-64) (0-155) (0-78)
Ventilated patient mortality ~ 53.5% 54.1% NS 42.9% 51.5% NS
(n=38 (n=33) (n=18) (n=234)

Multz AS. AJRCCM 1998;157:1468

ResourceM B EN;ERA M AIEEIZ

w
o
-

40 B

3 Closed | 35 4
Open

[

502 Ly

30 p<.008

n
ow
L

25
s -
20 A

15 - <.0001
p<.05 _ P I

10

15
!

(=]

Ler:gth Sf Stiy {days)
I iy
I
_

g

T 0 I T T
ICU HOSPITAL  NON-ICU ICU HOSPITAL  NON-ICU

Multz AS. AIRCCM 1998;157:1468
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Closed system~NDZEE
APACH Il scorelE & <% o7=

50 -
[J open period
40 [ early closed
n B late closed
c
(5]
2 30
Q.
kS
S 204
£
]
=z
10
: ;_, |
3 3 < g 8 8
APACHE Il score .
Topeli A. CCM 2005;33:299
7)1
Closed system~MDZE &
1
AR EERR
Open Early Closed Late Closed
(n =21 (n = 67) (n = 134)
APACHE 11 score 19 (15-26.5) 22 (17-29) 23 (18-29)
Duration of MV, days 4 (2.5-7) 5 (3-12) 5 (3-10)
ICU length of stay, days 5 (3-9 10 (6-18)¢ 9 (4-14)°
Hospital length of stay, days 5 (3-9) 13 (723 13 (5-23)¢
Predicted mortality rate, % 41.9 (27.7) 43.4 (23.9) 46.1 (25.5)
ICU mortality, no. of patients (%) 19 (90.5) 38 (56.7)¢ 75 (56.0)¢

Hospital mortality, no. of patients (%) 19 (90.5) 38 (656.7)* 79 (59.0)?

Topeli A. CCM 2005;33:299
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IntensivistsIZXEEER B DHIFEEXTITS

T e e e

JAMA 1988
CCM 1988
Chest 1989
JAMA 1994
JAMA 1996
CCM 1997
JAMA 1997
MCP 1997
AJRCCM 1998

Ann Surg 1999

retrospective
retrospectivé
retrospective
survey
prospective

retrospective

retrospective

retrospective

two consecutive periods
two time periods

two consecutive periods
pediatric intensivist) 4
two consecutive periods
training program® 4 £
teaching hospital or not
two consecutive periods

two consecutive periods
two different type ICUs

two time periods

mortality

ICU utilization
mortality

mortality |

severity 1, mortality {,
mortality J

mortality

i & mortality {

mortality {
ICU/hospital stay

mortality/morbidity {,

IntensivistsIXEEEREFEDHILEETITS

T e e

CCM 2000
Lancet 2000
JAMA 2002
CCM 2005
AJRCCM 2007
CC 2008
H&EE2009
CCM 2011

prospective

SR

prospective

prospective
retrospective

prospective

ICU vs. nephrology unit
historical control

high vs. low intensity
two consecutive periods
closed vs. open

closed vs. open
historical control

two consecutive periods

ARF mortality {,
mortality {/

LOS |/, mortality |
severity 1, mortality {,
mortality |

Vyin ALl 4

mortality {,

mortality {/, cost {
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REREBAD TR

Table 2  Mean Length-of-Stay (LOS) Grouped by Physician Years in Practice

Years in Practice 0-5 Years 6-10 Years 11-20 Years >20 Years P-Value*
All admissions
No. of patients n=2473 n=1712 n=1149 n=1238
No. of doctors n=14 n=12 n=14 n=19
LOS, mean * SD, days 4,77 £ 6.32 5.29 £ 6.47 5.42 * 6.41 5.31 £ 5,72 .001
Truncated LOS,t mean * SD, days 4,53 £ 4.67 5.03 * 4.79 5.16 * 4.82 5.11 £ 4,57 .001
First admissions
No. of patients n=179% n=1282 n = 895 n = 949
No. of doctors n=14 n=12 n=14 n=19
LOS, mean = SD, days 4.64 £ 6.30 5.30 + 6.81 5.21 5,98 513 * 5.62 .003
Truncated LOS,t mean * SD, days 4.43 = 4.65 4.99 * 4.82 4.99 * 4.59 4,94 * 4.53 .003
Table 3  Readmission and Mortality Grouped by Physician Years in Practice
Years in Practice 0-5 Years 6-10 Years 11-20 Years >20 Years
No. of patients n= 2413 n=1712 n = 1149 n=1238
No. of doctors n=14 n=12 n=14 n=19
30-Day readmission Ref = 1.00 0.96 (0.83-1.12) 0.93 (0.71-1.22) 0.89 (0.71-1.12)
In-hospital mortality Ref = 1.00 1.14 (0.77-1.68) 1.29 (0.83-2.00) 1.71 (1.06-2.76)
30-Day mortality* Ref = 1.00 1.15 (0.90-1.47) 1.11 (0.79-1.56) 1.51 (1.05-2.16)

Southern WN. Am J|-Med 2011

EEMDORBREBAD TR

Mean LOS Grouped by Physidan Years in Practice
Stratified by Low-volume vs. High-volume Physicians

6

5.5

LOS (days)

0-5yrs

6-10y1s 11-20yrs

>20yrs

I I ovi-volume

Physidans |10

! High-volume physicians |

Southern WN. Am J Med 2011
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Defining clinical roles and the best
practice model (SCCM)

* Best practice model
— intensivist, ICU nurse, RT, pharmacisth S F—.L
— full-time CC-trained physicianh%!) —4 —
— 2485 R A
— closed policy
— pharmacisth\8 B T THEIZICS M

RAZHLELT
FRIRRERTWVENH D!
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ESh
[=fal=]

« HRIZHLTRFBBEEENEDLSIZEM
LTLWAHhZFEENE->TLNSM?

« BN KEEFRERE BHEF-HAREITT
(742K, BRIRE TR LR AREREEZRT
WELRHDS,

« ARE=lE
— intensivist& (Z A M ZBAREICEE
~ BEMTICUIZESHHEM (structure)

- SABRABRNESTH S (process)
- SBEBENESTHSH (outcome)
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