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I\/Iethods for calculating an expected probability

w318 & d 136 complex SSIs complicating
12838 orthopaedic procedures performed in 18
hospitals and recorded in the 2001-2006
CHRISP database.

m 1283837 L4 %
1. Inltlally stratified by procedure type.(# 4~ 4 #f)

2.US Centers for Disease Control and
Prevention Nosocomial Infections Survelllance
System (NNIS) risk index.(NNIS ~ zf)
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m (NNIS)riskindex® » 7w BE %> L EFT
Pt 0 = i & % (labelled O, 1 and 2)

m B 15 A 8E 0 BEEIIL R ol i A S B
s & = 738 » 4rTable |

B {55 5 3t=(number of complex SSIs)/(number
of records In that category)

P EE N TSV EE TR Ty -F ]
TAY % 327 1 B R % % System Reliability Lab




blde t 2 GHp N 364 B RTHR 91 ek '& 34

#T o B F|11 % complex SSIs » # & % 11/364
Table I =0.03022

Estimated expected probability of the incidence of a complex SSI for categories
based on stratification by procedure type and NNIS risk index

Category Procedure Risk Complex Procedures P
index SSI
A Partial hip replacement All 3 158 0.01899
B Total hip replacement 0 25 3335 0.0075
C Total hip replacement 1,2 26 1696  0.01533
D Revision of total hip All 14 547 0.02559
replacement
E Total knee replacement 0 36 4518 0.00797

() ] ) n ) UYL

G Revision of total knee All 11 364 0.03022

replacement

SSI, sureical site infection; NNIS, National Nosocomial Infection Surveillance System.
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m Hospital X performed 2575 procedures and 30 of
these resulted in complex SSIs.

m The expected number was estimated by:

0 x (0.018987) + 873 x (0.007496) + 176 x (0.01533) + 3

x (0.025594) 4 1311 x (0.007968) + 212 x (0.009459)
+0x (0.03022)] = 21.77.
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Z_7% #% F| eprocedure type s 2 NNIS risk
iIndex

B 23 dr TR (S)=g< -glm(complex SSI~group
2 +group 3, family=binomial)

Estimate SE z-value Pr(>|z|)
(Intercept) ~4.7822 0.1089 ~43.908 <2e-16
Group 2 0.5249 0.2453 2.140 0.0324*
Group 3 1.2052 0.2148 5611 2.01e-08
7 PNull deviance: 1507.5 on 12837 degrees of freedom.
TN %

~* Residual deviance: 1480.2 on 12835 degrees of freedom.
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m The fitted values were:
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group 1, 0.0083;

group 2, 0.014;

group 3, 0.0272.

Pk R fp3H 3 B 7 N FA40T

group 1 included PHR and TKR all NNIS Risk Indices
(RI) and THR RI zero,

group 2 THR RI one,

group 3 RTHR and RTKR all Rl and THR RI two.
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m [abulations

m Cumulative observed minus expected (O-E)
charts with cumulative sum signals

m Cumulative funnel plots
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Tabulations

Table 11
Observed and expected numbers of complex surgical site infections (SSls) for
hospital X
Year Half No. of Observed no. Expected no.
procedures of complex SSls of complex SSls
2001 1 pope 159 2 1.37
2 RaEsE 194 1 1.63
2002 1 164 2 1.33
2 183 1 1.51
2003 1 229 0 1.89
2 238 1 2.08
2004 1 195 5 AEshét 1.65
2 224 6 1.90
2005 1 231 1 1.97
2 270 7 AESHII 2.31
2006 1 200 2 1.66
2 288 2 2.46
Total 2575 30 21.77
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charts Wlth cumulatlve sum S|gnals
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Figure 1. Orthopaedic complex surgical site infection, observed minus expected (0 — E) plot from February 2001 to December 2006; total: 2575. Blue: observed; red: 95% limits;
arrows: cumulative sum signals: tick marks every 50 units. Signals on 12 August 2004, 9 November 2005,

m Figure 1 suggests that there were two runs of SSis.
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m [he first started on 3 November 2003 at 2.3
fewer SSIs than expected and ended on 12
November 2004 with 5.1 excess SSIs.

m The second run started on 8 August 2005
(4.2 excess SSls) and ended on 13 March
2006 (9.1 excess SSiIs).

m The upper limit was reached on 13 August
2006.
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Figure 2. MRSA bacteraemias, observed minus expected (0 — E) chart from January 2001 to December 2008; N = 2922 days. Signals on 26 March 2002,

m  MRSA bacteraemias, observed minus expected (O-E) chart from
January 2001 to December 2008; N=2922 days > Signals on 26

March 2002
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m Figure 2 shows a run of MRSA bacteraemias
between November 2001 (8 fewer than
expected) and October 2002 (O and E

similar).
m The upper limit was not reached.

m cumulative sum (CUSUM) test into the
cumulative O-E chart¥ Frp= ij iﬁljgﬁ EX=s VI
EANERE
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m The log-likelihood ratio(¥t#&ci 2X v+ ) CUSUM
test® * >ty T AE- I F] & j\‘a'%t - o
Flepgs g o Fr>1

m weight for the ith observation is

w; = 0; x (log 1) —log(1+ (r—1) x E) O =1 & AE# &
O,=0 ; otherwise
Ei: Gitigdis s
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m For monitoring count data, the weight Is

w; = 0;xlog(r) —(r—1) xE, |O; . EA& 8z BB EfR Y &

m The CUSUM was set to detect a doubling In
the MRSA bacteraemiarate (r=2) 14 % & p
{ATE R

m h=3 > the average time between false alarms
was approximately 150 months
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m CUSUM® %5 Bl 52 = ¢ 5145 7

!

m Following a signal, investigation of the
relevant systems should occur, the CUSUM
value Is reset to zero, and monitoring IS
recommenced.
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m For the upper and lower control limits for binary

data (e.g. complex SSis)

m Variance=2(mrx (1 —-1r)) » RIF ?«FH Mz 2SD=

o,

-

s
%

2V% (T x (1 =) > CN.X)m (1 — )N <0.02275.
2SDiT i i s X(XU)= X2 xumn

TR o R g ff H dbetas fe o
S=1—pbeta(t, X+1. N-—X) = 0.02275.

Cumulative funnel plots are similar to cumulative
O - E charts except that cumulative rates are
displayed.
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Cumulatlve funnel plots
AR Bl AR g L Sk R Y By o
W ¥ B o7 i MAE Z (Kunadian B ; 2006)

m This chart is similar to the cumulative O-E
chart except that the cumulative AE rate is

shown (Appendix 2).
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Figure 3. Orthopaedic complex surgical site infection, funnel plot from Februry 2001 to December 2006; total: 2575. Blue: observed; blacke expected; red: 95% limits; arrows:
CUSUM signals; tick marks every 50 units. Signals on 12 August 2004, 9 November 2005,

m RS AE R AL E R g 4 funnel plot from Februry
2001 to December 2006 ; 25754 F 4l 5 & d & 5 B E ;
2d MEIEH EO5%FHF ;g 5 CUSUM signals ; Signals

on 12 August 2004, 9 November 2005
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Dlscus3|on(1/2)

m R POCUSUMBIY B RIE 7ahE = % L X
= ek AAAEE 0 om A AR E o

m Sherlaw -Johnsoni » & E CUSUMT; 558 4
= VLAD R] # (Sherlaw-Johnson C ; 2005)
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Discussion(2/2)
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Sequential analysis

surgical site infections (SSIs) ¢k 4 &+ js38 = g %

lengths of stay (LOS) i_fx

Deep and organ space (complex)

Morbidity and mortality (M&M) # 5 5 fw5- = &

adverse events (AES)# 2 & 2

healthcare-acquired infection (HCAI) &2 g % ¢ #]7° <
Nosocomial Infections Surveillance System (NNIS) > E <
AN SR P

Queensland Health Centre for Healthcare Related

Infection Surveillance and Prevention (CHRISP) & X &7
2R A ERE D

m variable life-adjusted display (VLAD) % g & *& 33 & & o7
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