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Topics

4. Surgical Site Infection Control



The effective period of preventive
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LESION AGE IN HOURS WHEN PENICILLIN INJECTED

Decreasing effect of penicillin on lesion diameter
as lesion age on penicillin injection increases

Burke, Surgery 1961; 50:161-8




A Five-Year Prospective Study of 23,649
Surgical Wounds — Introduces Public Reporting

(1) Graph indication the clean-wound
infection rate and the overall infection
rate is posted in the operating room and
in all the surgical and gynecological
wards

(2) Wound infection rate for various
departments are discussed at monthly
departmental business meetings

(3) A detailed analysis of the wounds that
became infected during the previous
months published and displayed on
notice boards in the hospital and
discussed at the infection control
committee meetings

(4) Every surgeon receives a six-month
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Cruse & Foord, Arch Surg 1973; 107:206-10



Other Surgical Wound Infection
Prevention Interventions

The Influence of ultraviolet irradiation of the operating room and of
various other factors, Ann Surg 1964

Kurz et al, Perioperative normothermia to reduce the incidence of
surgical-wound infection and shorten hospitalization, N Engl J Med 1996

Furnary et al, Continuous intravenous insulin infusion reduces the
Incidence of deep sternal wound infection in diabetic patients after
cardiac surgical procedures, Ann Thorac Surg 1999

Greif et al, Supplemental perioperative oxygen to reduce the incidence of
surgical-wound infection, N Engl J Med 2000

Brandt et al, Operating room ventilation with laminar airflow shows no
protective effect on the surgical site infection rate in orthopedic and
abdominal surgery, Ann Surg 2008

Bode et al, Preventing surgical-site infections in nasal carriers of
Staphylococcus aureus, N Engl J Med 2010
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Topics

5. Device-associated Infection Control



A Basic Question for Device-related
Infections — Technologic Fixes?

Do We Need Technology to Trump Bad Behavior?

[f you had to change human behavior
(e.g., improve attention to hygiene and asepsis)

or

Design a more “fool-proof” device. . .

WHAT IS THE ROLE OF INFECTION CONTROL
AND WHAT IS THE ROLE OF DEVICES AND
TOPICAL ANTISEPTICS? .



Do We Need Randomized Trials?

Charles Frederick Mosteller (1916-2006)
Leading statistician and pioneer of evidence based medicine

“Mosteller would insist that if you did something
other than a randomised controlled trial when you were
looking into something, you weren’t experimenting with

people, you were fooling around with people.”

G
Oransky, Lancet 2006; 368:1062 9



A Study of Antibiotic Prophylaxis to
Prevent Pneumonia in Patients with
Acute Heart Failure

- 150 patients over 7 months with acute heart
failure; randomized, double-blinded evaluation
of oral chloramphenicol (72) vs placebo (78)

- Pneumonia (x-ray, clinical, &/or autopsy
findings): 11% in chloro group vs 8% in placebo
group

- Mortality: 29% in chloro group vs 22% in
placebo group

Petersdorf and Merchant, NEJM 1959; 260:565-75



The Potential Role of Inhalation Therapy Equipment
in Nosocomial Pulmonary Infection

Diagram of representative

intermittent positive pressure Appearance of contaminated
machine illustrating model with aerosols in "clean" IPPB machines
reservoir nebulizer assembly not used in patient care

Mouthpiece e Bacterial counts at sequential time intervalst
o < : : Machine ————
Exhalation N\ v 3 < no.* 0 hour 12-18 hours 24~36 hours

1 27 49 72
2 >2,500 >2,500 >2,500
3 1 8 88
g 2 >2,500 172
6

Valve

Assembly

230 >2,500 >12,500
102 >2,500

Nebulizer k * Samples obtained from four Bird respirators and two
gt A T -Bennett respirators. -
j Nebulizar t Bacterial counts expressed as number of viable 1.4- to

[ R S R s leE _ '
B e ie  Epiir Pr 3.5-u particles per 7.5 L of air.

Reinarz, et al, J Clin Invest 1965; 44(8):831-9




The New England
Journal of Medicine

©Copyright, 1982, by the Massachusetts Medical Society

Volume 306

JUNE 24, 1982

Number 25

CONTAMINATION OF MECHANICAL VENTILATORS WITH TUBING CHANGES
EVERY 24 OR 48 HOURS

DonaLp E. Craven, M.D., MicHaeL G. ConnoLLy, Jr., B.S., DEBorAH A. LicuTENBERG, R.N.,
PuiLip J. PriMeAu, B.S., anp WiLLiam R. McCasg, M.D,

Abstract We studied the contamination of ventilator cir-
cuits in order to assess the need for daily changes of
tubing. Patients requiring continuous mechanical ventila-
tion were randomly selected for tubing changes at 24
hours (Group 1) or at 48 hours (Group 2). Samples of
inspiratory-phase gas from ventilators with standardized
settings were cultured according to the tube-broth method
of Edmondson and Sanford. The frequency of positive
cultures from 128 ventilators in Group 1 (30 per cent)
was not significantly different from that for 112 ventila-
tors in Group 2 (32 per cent). Gram-negative bacteria
were most frequently isolated from patient's sputum

and ventilator inspiratory-phase gas, but no species
predominated in either group of patients. Further studies
performed with the Aerotest and Andersen air samplers
confirmed that the levels of inspiratory-phase-gas con-
tamination were low in both groups. In addition, quan-
titative analysis of colonization of the tubing demonstrat-
ed no significant increase in colonization between 24
and 48 hours. The absence of a significant difference
in inspiratory-phase-gas contamination or tubing col-
onization suggests that ventilator tubing need be changed
only every 48 hours. (N Engl J Med. 1982; 306:1505-
9.)

Craven et al, N Engl J Med 1982; 306(25):1505-9



Comparison of 8 vs 15 Days of
Antibiotic Therapy for Ventilator-Associated

Pneumonia in Adults
A Randomized Trial
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POTENTIAL SOURCES OF INFECTION OF A PERCUTANEOUS INTRAVASCULAR DEVICE (IVD)

Contaminated . X _
Catheter Hub : Contaminated
Endogenous ~ Infusate
* Skin flora s /S~ Extrinsic
Extrinsic . Flun-q ‘
* HCW hands / * Medication
intrinsic
* Manufacturer

Skin organisms

Endogenous

* Skin flora

Extrinsic

* HCW hands

* Contaminated
disinfectant

Fibnn sheath,
thrombus

Hematogenous
From distant infection

Potential sources of infection of a percutaneous intravascular device (IVD). These include contiguous
skin flora, contamination of the catheter hub and lumen, contamination of infusate and hematogenous
colonization of the IVD from distant, unrelated sites of infection. HCW, health care worker.

Adapted from Crnich & Maki, Clin Infect Dis 2002; 34:1232-4




CDC/HICPAC IV Catheter Infection
Prevention Guidelines
Use this “Bundle” for a “Checklist”

= Education of personnel
= |s catheter needed?

= Avoid routine central line replacement as an
infection control strategy

= Chlorhexidine skin prep (other uses of
chlorhexidine?)

= Maximum barrier precautions

= Use of coated catheters (if after full
implementation of above, goals are not met)

http://www.cdc.gov/hicpac/pdf/quidelines/bsi-guidelines-2011.pdf 9&
HICPAC, Healthcare Infection Control Practices Advisory Committee ,



http://www.cdc.gov/hicpac/pdf/guidelines/bsi-guidelines-2011.pdf

An Intervention to Decrease Catheter-Related Bloodstream
Infections in the ICU

ABSTRACT » 108 ICUs (Michigan)
e Studied up to 18 months

Catheter-related bloodstream infections occurring in the intensive care unit (ICU)

are common, costly, and potentially lethal, Py 375, 757 Catheter_days

METHODS o o

We conducted a collaborative cohort study predominantly in ICUs in Michigan. An g Bund/ed lnterventlon
evidence-based intervention was used to reduce the incidence of catheter-related . .
bloodstream infections. Multilevel Poisson regression modeling was used to com- Wlth CheCk/Ist
pare infection rates before, during, and up to 18 months after implementation of

the study intervention. Rates of infection per 1900 catheter-days were measured at ° Up to 66‘% decrease l'n

3-month intervals, according to the guidelines of the National Nosocomial Infections

Surveillance System. Central Vascu/a,.
Catheter Bloodstream

A total of 108 ICUs agreed to participate in the study, and 103 reported data. The
analysis included 1981 ICU-months of data and 375,757 catheter-days. The median lnfection rates
rate of catheter-related bloodstream infection per 1000 catheter-days decreased
from 2.7 infections at baseline to 0 at 3 months after implementation of the study .
intervention (P<0.002), and the mean rate per 1000 catheter-days decreased from ® Medlan rate was ZERO
7.7 at baseline to 1.4 at 16 to 18 months of follow-up (P<0.002). The regression model Y Y
showed a significant decrease in infection rates from baseline, with incidence-rate after Interventlon
ratios continuously decreasing from 0.62 (95% confidence interval (CI], 0.47 to 0.81)
at 0 to 3 months after implementation of the intervention to 0.34 (95% CI, 0.23 to
0.50) at 16 to 18 months.

CONCLUSIONS

An evidence-based intervention resulted in a large and sustained reduction (up to 66%)
in rates of catheter-related bloodstream infection that was maintained throughout
the 18-menth study period.

Pronovost et al, N Engl J Med 2006; 355:2725-32




Effectiveness of Chlorhexidine Bathing
to Reduce Catheter-Associated Bloodstream
Infections in Medical Intensive Care Unit Patients

Susan C. Bleasdale, MD; William E. Trick, MD: Ines M. Gonzalez, MD;
Rosie D. Lyles, MD; Mary K. Hayden, MD; Robert A. Weinstein, MD

Objective: To determine whether patients bathed daily
with chlorhexidine gluconate (CHG) have a lower inci-
dence of primary bloodstream infections (BSIs) com-
pared with patients bathed with soap and water.

Metheods: The study design was a 52-week, 2-arm, cross-
over (ie, concurrent control group) clinical trial with in-
tention-to-treat analysis. The study setting was the 22-
bed medical intensive care unit (MICU), which comprises
2 geographically separate, similar 11-bed units, of the John
H. Stroger Jr (Cook County) Hospital, a 464-bed public
teaching hospital in Chicago, Illinois. The study popu-
lation comprised 836 MICU patients. During the first of
2 study periods (28 weeks), 1 hospital unit was ran-
domly selected to serve as the intervention unit in which
patients were bathed daily with 2% CHG-impregnated
washcloths (Sage 2% CHG cloths; Sage Products Inc, Cary,
Mlinois); patients in the concurrent control unit were
bathed daily with soap and water. After a 2-week wash-
out period at the end of the first period, cleansing meth-
ods were crossed over for 24 more weeks. Main out-

come measures included incidences of primary BSIs and
clinical (culture-negative) sepsis (primary outcomes) and
incidences of other infections (secondary outcomes).

Results: Patients in the CHG intervention arm were sig-
nificantly less likely to acquire a primary BSI (4.1 vs 10.4
infections per 1000 patient days; incidence difference, 6.3
[95% confidence interval, 1.2-11.0). The incidences of
other infections, including clinical sepsis, were similar
between the units. Protection against primary BSI by CHG
cleansing was apparent after 5 or more days in the MICU.

Conclusions: Daily cleansing of MICU patients with
CHG-impregnated cloths is a simple, effective strategy

to decrease the rate of primary BSIs.

Trial Registration: clinicaltrials.gov Identifier:
NCT00130221

Arch Intern Med. 2007:167(19):2073-2079

Bleasdale et al, Arch Intern Med 2007; 167:2073-9




Risk of Healthcare-associated Bloodstream Infection with
Chlorhexidine (CHG) Bathing — Meta-Analysis

Experimental Control Odds Ratio Qdds Ratio
Study or Subgroup Events Total Events Totai Weight M-H, Random, 85% Cli M-H, Random, 85% CI
1.2.1 CHG Bathing
Borer et al, 2007 2 1600 15 1923 3.
Camus et al, 2005 6 1991 71961 S. 0.84 [0.28, 2.52]
Climo et al, 2009 14 15472 41 15225 10.5% 0.34 [0.18, 0.82]
Gould et al, 2007 171 6664 264 68%9 17.1% 0.66 [0.54, 0.80]
Munoz-Price et al, 2009 29 7632 S9 G210 13.1% 0.40 [0.25, 0.62]
Subtotal (95% Cl) 33359 32218 49.3% 047 [0.31, 0.71]
Tatal events 222 386
Heterogeneity: Tau® = 0.12; Chl* = 11,07, df = 4 (P = 0.03), |’
Test for averall effect: Z = 3.53 (P = 0.0004)

% 0.16 [0.04, 0.70]

1.2.2 CHG Impregnated Cloths

Bleasedale et al, 2007 2210
Dixon and Carver, 2010 3148
Evans et al, 2010 178S
Helder and Zellinger, 2009 2000
Montecalvo et al, 2010 13864

2119 8.2% 0.39 [0.18, 0.85) —
3346 8.0% 0.31 [0.14, 0.69) —
1904  5.2% 0.28 [0.08, 0.85] —
3333 3.3% 0.28 [0.06, 1.24] ———
12603 12.8% 0.43 [0.27, 0.68] —
Popovich et al, 2008 5610 G728 3.4% 0.13 [0.03, 0.54] ———
Popavich et al, 2010 5799 7366 9.8% 1.14 [0.59, 2.19] =
Subtotal (95% Ci) 34416 37398 50.7% 0.41 [0.25, 0.65] <
Total events 69 171
Heterogeneity: Tau® = 0.19; Chi* = 12.80, df = 6 (P = 0.05}; I = 53%
Test for overall effect: Z = 3.78 (P = 0.0002)

22
27
15
i2
57
19
i9

Total (95% Cl) 67775 69617 100.0% 0.44 [0.33, 0.59] <&
Total events 291 SS7

Heterogeneity: Tau® = 0.13, Chi* = 26.12, df = 11 (P = 0.006}, |* = 58%
Test far overall effect: 2 = 5.39 (P < 0.00001)

Test for subgroup differences: Chi® = 0.19, df = 1 (P = 0.66), I' = 0%

001 01 10 100
Favors experimental  Favars contral

O’Horo et al, Infect Control Hosp Epidemiol 2012;33(3):257-67




Targeted versus Universal Decolonization
to Prevent ICU Infection

CONCLUSIONS

In routine ICU practice, universal decolonization was more effective than targeted
decolonization or screening and isolation in reducing rates of MRSA clinical iso-
lates and bloodstream infection from any pathogen. (Funded by the Agency for
Healthcare Research and the Centers for Disease Control and Prevention; REDUCE
MRSA ClinicalTrials.gov number NCT00980980.)

hich occurred in 7 patients, were mild and relate

Huang et al, N Engl J Med 2013; 368(24):2255-65



Effect of Interventions on Bloodstream Infection
from Any Pathogen

Hazard Ratio

MRSA MRSA Surveillance, No Surveillance;
Surveillance Isolation, & Universal Daily

& Isolation Decolonization CHG Bath & 5d
nasal mupirocin

Group

Shown are hazard ratios and 95% confidence intervals (vertical lines) for outcomes attributable
to intensive care unit. Results based on unadjusted proportional-hazard models that
accounted for clustering within hospitals. Bubble plots of hazard ratios (predicted random
effects or exponentiated frailties) from individual hospitals relative to group effects are shown.

Bubble size indicates relative number of patients contributing data to trial.
Huang et al, N Engl J Med 2013; 368(24):2255-65




Preventing Catheter-associated
Urinary Tract Infections -
Don’t Open Closed Systems!

ANTIBIOTIC IRRIGATION AND CATHETER-ASSOCIATED URINARY-TRACT INFECTIONS

Joun W. Warren, M.D., RicHarp PratT, M.D., RoBERT J. THOMAS, M.D., BERNARD ROsSNER, Pu.D.,
AND Epwarp H. Kass, M.D.

Abstract To investigate the efficacy of antibiotic ir-
rigation in preventing catheter-associated urinary-
tract infection, we carried out a randomized, con-
trolled trial of a neomycin-polymyxin irrigant adminis-
tered through closed urinary catheters. Eighteen
of 98 (18 per cent) of the patients not given irri-
gation became infected, as compared with 14 of 89
(16 per cent) of those given irrigation, yielding a
mean daily incidence of 5 per cent in each group. The
distribution of organisms and their antibiotic sen-
sitivities differed in the two groups, the organisms

Warren et al, N Engl J Med 1978; 299(11):570-3

from the patients with irrigation being more resistant.
Disconnections of the catheter junctions were as-
sociated with high rates of infection. The rate of dis-
connections of the junctions in the group given irriga-
tion was almost twice that of the control group
because of the presence of the extra junction used for
irrigation. The lack of effect of irrigation on overall in-
fection rate represents the result of two opposing phe-
nomena: the increased entry of organisms and the
suppression of a portion of them. (N Engl J Med
299:570-573, 1978)
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6. Major Outbreaks



The H1N1 Influenza Pandemic of 1918-1919

= 25%-30% of world’s
population (~500 million
people) fell ill

Y R - >40 million deaths
| 1p> worldwide; ~60% in
H-u PA “n EM' C' ~ people ages 20-45

A Once and FPuture Menace :

I.I!hlll E BEN

- >500,000 deaths in
United States; 196,000
in October, 1918 alone

Heinig R, The Flu Pandemic, New York Times Magazine, November 29, 1992 .



The New England
Journal of Medicine

©Copyright, 1977, by the Massachusetts Medical Society

Volume 297

DECEMBER 1, 1977

Number 22

LEGIONNAIRES’ DISEASE
Description of an Epidemic of Pneumonia

Davip W. Fraser, M.D., Tueopore R. Tsai, M.D., WarLTer OrensTEIN, M.D.,
Wirtiam E. Parkin, D.V.M,, Dr. P.H., H. James Beecuam, M.D., RoBERT G. SHARRAR, M.D.,
Jou~n Harris, M.D., Georce F. MaLuison, M.P.H., StaNnLEy M. MarTIN, M.S,,
Josepn E. McDabg, Pu.D., CaarLEs C. SHEPARD, M.D., PuiLip S. BRacuMan, M.D,

AND THE FiELp INvEsTiGATION TEAM*

Abstract An explosive, common-source outbreak
of pneumonia caused by a previously unrecognized
bacterium affected primarily persons attending an
American Legion convention in Philadelphia in
July, 1976. Twenty-nine of 182 cases were fatal.
Spread of the bacterium appeared to be air borne.
The source of the bacterium was not found, but
epidemiologic analysis suggested that exposure

may have occurred in the lobby of the headquar-
ters hotel or in the area immediately surrounding
the hotel. Person-to-person spread seemed not
to have occurred. Many hotel employees appeared
to be immune, suggesting that the agent may have
been present in the vicinity, perhaps intermittently,
for two or more years. (N Engl J Med 297:1189-1197,
1977)

Fraser et al, N Engl J Med 1977, 297(22); 1189-1203



Blood-Borne Pathogens

TRANSFUSION-ASSOCIATED ACQUIRED IMMUNODEFICIENCY SYNDROME

Evidence for Persistent Infection in Blood Donors

Paur M. Feormno, Pu.D., HaroLp W. Jarre, M.D., ErskiNE PALMER, PH.D., Tuomas A. PETERMAN, M.D.,
Donarp P. Francis, M.D., V.S. KaLyanaraman, Pu.D., RoperT A. WEINSTEIN, M.D.,
Ranp L. StoNeBURNER, M.D., W. JamEs ALEXANDER, M.D., CatHy Ragevsky, Jane P. GErcHeLL, Dr.P.H.,
Donna WarriELD, HArrY W. Haverkos, M.D., Barsara W, KiLeourng, M.P.H.,
J.K.A. Nicaorson, Pu.D., anD James W. Curran, M.D.

Abstract To investigate whether infection with human T-
cell lymphotropic virus/lymphadenopathy-associated virus
(HTLV-IIVLAV) may be persistent in asymptomatic per-
sons and to correlate infection with seropositivity, we per-
formed virologic and serologic studies in 25 of 30 persons
who were identified as being at high risk for the acquired
immunodeficiency syndrome (AIDS) and who had donat-
ed blood to patients who later contracted transfusion-
associated AIDS. High-risk donors were those who be-
longed to a high-risk population, had AIDS or a closely
related condition, or had a low ratio of helper to suppressor
T lymphocytes. We performed similar studies in 6 of the
24 patients with AIDS who had received donations from
this group. HTLV-III/LAV was isolated from 22 of the 25
donors, between 12 and 52 months (mean, 28) after they

had donated blood, and from all 6 recipients, between 14
and 37 months (mean, 26) after they had received blood.

Of the 22 virus-positive donors, 2 have contracted
AIDS, 5 have generalized lymphadenopathy, and 15 (68
per cent) remain asymptomatic. Antibodies to HTLV-1Il/
LAV were detectable by the enzyme-linked immunosor-
bent assay in serum samples obtained from each person
at the time the virus was isolated.

We conclude that infection with HTLV-HI/LAV may be
persistent and asymptomatic for years. This demonstra-
tion that viremic patients may be asymptomatic sup-
ports the use of serologic screening of donated blood
to supplement current procedures for the prevention of
transfusion-associated AIDS. (N Engl J Med 1985; 312:
1293-6.)

Feorino et al, N Engl J Med 1985; 312:1293-6.




Public Health Measures to Control the Spread
of the Severe Acute Respiratory Syndrome
during the Outbreak in Toronto

BACKGROUND
o was the sit

cials prepare for any future outbreaks.

METHODS
We analyzed SARS case, guara hotine records in relation to control mea-
sures, The two phases of the outbreak were compared.

RESULTS
Toronto Public Health investigated 2132 potential cases of SARS, identified 23,10
ts of SARS patients as requiring quarantine,

S hotline. In Toronto, 225 residents met the case def
3 rravel-related cases were linked to the index patie om Hong Kong. SARS
to 11 (38 percent) of Toronto's acute care hospitals. Unrecognized SARS an
patients underlying ilines
break, which was finally co ed through active sur ce of hospi d pa-
tients. In resp easures of Toronto Public Health, the number of
persons who v ospital and nonhousehold settings
dropped fra D (13 perc fore th measures were instituted {(phase 1) to
0 afterward y s who were exposed while in a hospital
ward rose fr 7 se 1to 68 ercent) in phase 2, ¢ num
ber exposed while i i s it m 13 (9 percent) in phase 1
0in phase 2, Com i

settings) v

CONCLUSIONS

limited primarily to hospita
holds that had had contact with patients, For every case of SARS, health authorities
should expectto quaranti contacts of the patients and to investigate 8
sible case tbreak, active in-hospital surveillance for SARS

and heighwened infection-control measures are ¢ L

Svoboda et al, N Engl J Med 2004;350:2352-2361



The Index Case for the Fungal Meningitis
Outbreak in the United States

April C. Pettit, M.D., M.P.H., Jonathan A. Kropski, M.D.,
Jessica L. Castilho, M.D., M.P.H., Jonathan E. Schmitz, M.D., Ph.D.,
Carol A. Rauch, M.D., Ph.D., Bret C. Mobley, M.D., Xuan J. Wang, M.D.,
Steven S. Spires, M.D., and Meredith E. Pugh, M.D., M.S.C.I.

SUMMARY

Persistent neutrophilic meningitis presents a diagnostic challenge, because the dif-
ferential diagnosis is broad and includes atypical infectious causes. We describe a
case of persistent neutrophilic meningitis due to Aspergillus fumigatus in an immuno-
competent man who had no evidence of sinopulmonary or cutaneous disease. An
epidural glucocorticoid injection was identified as a potential route of entry for this
organism into the central nervous system, and the case was reported to the state
health department.

Pettit et al, N Engl J Med 2012; 367(22):2119-25




Hospital Outbreak of Middle East Respiratory Syndrome
Coronavirus

Abdul

ABSTRACT

SACKCROUND

In September 2012, the World Health Organizauon reponed the firss cases of prneu-
monia causad by the nove! Mndd'e East resperatory syndrome coronavirus (MERS
Cov). We describe 2 cluster of health care-acguired MERS CoV infecuons.

NEZITHODS

Medica! records were reviewed for clinrcal and demographic informstion and deter
mination of potentia! Contacts and exposures. Case pauents and Contacts were in-
werviewed. The mosbhation perrod and serra! mterval (the nme berween the succes
SIVE Ortser of Symproms in 2 chain of transmussion) were estimased. Virzl RNA was
sequenced.

SESULTS
Berween April 1 and May 23, 2013, 3 rotal of 22 cases of MERS-CoV mfection were
reportxd i the eastem province of Saudi Arabia. Sympeoms v uded Fever in 20 px
nents (E7%), cough in 20 (E7%), shonmness of breath in 11 (48%), 2nd gaserormtess-
nzl symptoms in £ 3 5%); 20 parsmes (7% presented wids abnormal chest rado-
graphs. As of June 12, 3 toezl of 15 panents (65%) had dred, 6 (20%) had recovered,
and 2 (%) remamed hosprealized. The medran moubation period was 52 days
(95% confidence mnterval [CI, 1.9 to 147), and dhe sersa! ineerval was 7.6 days (95%
CIL, 2.5 to 23.1). A woea! of 21 of the I3 cases were acquired by person-to-person
tENSMISSion in lemodialysis units, ntensive Care unis, OF in-pPatentunits mn three
d-Fierent health care facilities. Sequencing dara from four isolates rewealed 2 single
denc clade. Among 217 household contacts and more than 200 health care
worker contacts whom we idencfied, MERS-CoV mfection developed n 5 famaly
members (3 with 1zhorawry-con firmed cases) and in 2 healds care workers (both
with laboratory-con firmed cases).

CONCLUSIONS

Persor-to-person ransmission of MERS-CoV can ooour i hezlth care serengs and
may be assocrared with considerable morindiey. Surveillance and infection-conerol
measures are cretcal o a global public heslth response.

Assiri et al, N Engl J Med 2013; 369(5):407-16
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Original Investigation

New Delhi Metallo-f-Lactamase-Producing
Carbapenem-Resistant Escherichia coli
Associated With Exposure to Duodenoscopes

Lavran Epatein, MO MSc, Jenrifar C Hunter, DrPs, M. Allison Arwady. MD, Wetoels Teal MPH, Linda Sten, MPH
Marguerite Griboglannis. MPA. Mabel Frias MPM, Allce Y Gubh MD: Alison S Lader Staphanie Black MD
Massino Pacill M5 Heather Moultory Metssner. PhD J Kamile Rasheed, PhD: Johannetsy J Avillan, BS
Brandon Kitchel, MS. lrand M. Umbage. PHD: Duncan MacCannell. PhD. David Lonsway, PhD. Judth Neble

%, PhD. Judth Conway RN: Crag Conover. MD, Michos! Vernan, DrPH; Alexander J Kallen. MD

IMPORTANCE Carbapenarm-resistant Enterobactenaceas (CRE) producing the New Delh
metalic- 2-bctamase (NDM) are rare in the United States, but have the patential to add to the
increasing CRE burden. Previous NOM-producing CRE chusters have been attribut
person-to-parson transmission in health care faciinies

ORECTIVE To bentify a source for, and Interrupt transmisson of, NDM- produ g CRE In a

northeastern lllnon hospita

DESIGN, SETTING. AND PARTICIPANTS Outbreak investigation amorg 39 case patients at a
tertiary care h al In northeastern IRnols, Incuding a case

%9 nt, and collection of environmental and dev cultures, patant and anvironment)
isolate relatedness was evaluated with pulsed-field gel slectrophoress (PEGE) Follow ing
identification of a llwly source, targeted patient notfication and CRE screening cultures were

performed

MAIN OUTCOME S AND MEASLIRES Assocation ween exposure and acquisition of
NOM-producing CRE results of enveonmental cultures and organm typing

RESULTS In total, 39 case patients were idantfied from January 2013 through Decamber
2013, 35 with duodenascope exposum in 1 hospital, No lapses in duodenascope reprocessing
were identified, however, NOM-producing Escherichyo col was recovered from a reprocessed
duadenoscope and shared more than S29% similanty to all case patient sclates by PFGE
Based on the case-control study, case patients had significantly higher odds of baing exposed
10 a ducdencscope (adds rato [OR], 78 [95% C), 6.0-1008), P « 0O After the hospital
changed its reprocessing procedure from stomated hgh-level danfection with
ortho-phthalaldehyde to gas sterilization with ethylene oxide, no addtional case patients
were (dentified

CONCLUSIONS AND RELEVANCE In this investigation, exposune to duodencscopes with
bacterial contamination was ssociated with apparent transmssion of NOM-producing £ col
among patients at 1 hospital Bacterial contamination of duodencscopes appearad to perust
despite the absence of recognized reprocessing lipses. Faclities shoukd be aware of the
potential for transmission of bacteria including antimicrobial-resistant organisms via ths
route and should conduct regular reviews of their duode: PR TEprOcesng procedures to
ensure optimal manua -.Iouuna and disinfection

Epstein et al, JAMA 2014; 312(14):1447-55
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7. Quality Improvement



Four Quality Approaches for Improving
Patient Outcomes, Eliminating
Healthcare-acquired Infections, and
Reducing Costs

= Quality Improvement (QI) Initiatives
- Public Reporting

» Monetary Incentives (i.e., Pay for
“Good” Performance)

- Monetary Penalties (i.e., Don’t Pay for
“Bad” Performance)




Reduced Mortality with Hospital
Pay for Performance in England

* In 2008, a program called Advancing Quality, based on the U.S. Hospital
Quality Incentive Demonstration, introduced in all National Health Service
(NHS) hospitals in northwest England (population 6.8 million).

» Compared with a similar U.S. program, the U.K. program had larger
bonuses and a greater investment by hospitals in quality-improvement
activities

* Risk-adjusted, absolute mortality for the conditions included in the pay-for-
performance program decreased significantly

* Largest reduction, for pneumonia, was significant (1.9 percentage points;
95% CI, 0.9 to 3.0; P<0.001)
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Sutton et al, N Engl J Med 2012; 367(19):1821-8




Effect of Nonpayment for Preventable
Infections in U.S. Hospitals

* 398 hospitals or health systems contributed 14,817
to 28,339 hospital unit-months

* We found no evidence that the 2008 CMS policy to
reduce payments for central catheter-associated

bloodstream infections and catheter-associated
urinary tract infections had any measurable effect
on infection rates in U.S. hospltals

for l\nt‘l u;,c ed and 'wn.argc cd infections Jnng bcmrg rhc pol licy was ;mp‘c
mented. There were no significant ges in quarterly rates of central catheter—
associared bloodstream infections (incidence-rate ratio in the postimplementation
vs. preimplementation period, 1.00; P=0.97), catherer-associated urinary tract infec-
tions (incidence-rate rario, 1.03; P=0.08), or ventilator-associated pneumonia (inci-
der te ratio, 0.99; P 2) after the policy implementation, Our findings did
not r for hospirals i es withour mandatory reporting, nor did it differ ac-
cording to the quartile of percentage of Medicare admissions or hospital size, type
of ownership, or teaching status.

CONCLUSIONS

We found no evidence thar the 2008 CMS policy to reduce payments for central
catheter-associated bloodstream infections and cath ociated urinary react in-
fections had any measurable ¢ on infection rates in U.S. hospitals. (Funded by
the Agency for Healthcare Research and Quality.)

Lee et al, N Engl J Med 2012; 367(15):1428-37



