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An introduction to Nosocomial
Infection
- What's Old & New?

Muh-Yong Yen, Der-Ling Cheng

Section of Infectious Diseases
Nosocomial Infection Control Committee
Veterans General Hospital - Kaohsiung
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A Brand New World for
SARS Infection Control

RGBT
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Using Traffic Control Strategy During Outbreak
Control to Minimize Nosocomial Infection of SARS
Among Health-Care Workers

Test Hospital Control
Hospitals
Bed A (67) B (18) Total (85) (746)
Suspected 0 (0 %)* 0 (0 %) 0 ( 0%) 43 (5.76 %)
Probable 2(2.98%) 0(0 %) 2 (2.35 %) 50 (6.70 %)
Total** 2(2.98%) 0 (0 %) 2 (2.35 %) 93 (12.47 %)

* SARS case divided by number of patient bed
** p =0.004, Chi square, Fisher exact test

- Yen MY, J Hosp Inf 2006;62,195-9



Traffic control bundle )43 %& ]

 An Integrated Infection control strategic
bundle which includes

— triage of patients into hospital ~ FBERT0R

— zones of risks AR
— Installation of alcohol dispensers at checkpoint
for glove-on hand rubbing. EnEL T

- Yen MY, et al. JHI ,2006.2,62:2:195 —
- Yen MY, et al. Scand J Inf Dis, 2010, early online 1-6 -



Using an integrated infection control strategy
during outbreak control to minimize nosocomial
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among healthcare workers
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KEYWORDS Summary Healthcare workers (HCWs) are at risk of acquiring severe acute
SARS; Infection respiratory syndrome (SARS) while caring for SARS patients. Personal
control;.Healthcare protective equipment and negative pressure isolation rooms (NPIRs) have
Z‘:{:&Zﬁs’ LLCliis not been completely successful in protecting HCWs. We introduced an
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patient
HCW entering patient room (follow the arrow)

=

Hallways to Pati
patient rooms —(Orp

HCWs wear N95 and HCWs wear PPE
enter nurse’s station and enter hallway

HCW leaving the patient room (follow the arrow)

Hallways to Pati
patient rooms  [€O—

HCWs decon* before
entering nurse’s station

Intermediate Contamination | © Checkpoint: hand-washing
SLLE Zone * decon: decontamination using 0.5% bleach solution

Figure 1. Traffic control bundle procedures. Following triage outside the hospital entrance, patients who are possibly infected are directed (red arrow ) into the contamination zone.
Healthcare workers (HOWs) and patients are separated by zones of risk with decontamination and glove-on alcohol or hand-washing, or both, between zones of risk.” PPE, personal
protective equipment.
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Cdblllé’,ly PU-DSIUIC Lilal LVLIALINGD
oread through fomites [1-3].

3 severe acute respiratory syn-
RS) epidemic in Taiwan offers a
iented example of transmission

WAL, Al ULWIHt1diLU VILIVWG GlVdy; Gild i
supposedly clean areas [5]. As SARS-CoV
proved capable of surviving in the environ-
ment for 1-3 days [6], HCWs were unwit-
tingly spreading the virus throughout the

Ldlliivalc LULIVo UL LIO0K ULLYWLL
inated and clean zones); and “
hand disinfection” (consistentl
hands, gloves on or not, at cl
between zones of risk).

225 3/4 3/11 3/18 3725 4/

30
g (A)
8 % v
© 25 | Hospitals nationwide implement
0 Traffic Control Bundling
g o | onMay 24,2003
K
® 15}
S
= A: Hoping Hospital
Tl | B: Yangming Hospital
@
2 5t
E
< oh |

Date (month/day) of year 2003

4/8 4f15 4/22 4229 5/6 5/13 520 527 6/3 6/10 6/17

-pidemiological curve of probable severe acute respiratory syndrome (SARS) cases in Taiwan in 2003. A total of 674 probable ca:
d in Taiwan between 24 February and 3 July 2003. Hoping Hospital was the first to suffer a major outbreak (A). Yangming Hos|
tly implement traffic control bund!ing protocols and was the last hospital to report a major outbreak (B). In the 2 weeks following 2
onwide mandate that hospitals implement TCB, Taiwan experienced a sharp decline of the epicurve.



Casual mistake Is acceptable

When this is all over

And If we are still alive

Than we can take off our mask

And to get to know each other better

YEN, B3R, {7

- May 1%, 2003 -
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Major emerging infectious diseases with
pandemic potential in 21th centur

2015

2014
2013 e Ebola

2012 * H7N9 Zika

2009
e MERS
2003 ¢ pdm H1N1

* SARS

MERS
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Traffic Control Bundling Is
Essential for Protecting
Healthcare Workers and
Controlling the 2014 Ebola
Epidemic

To ThE EDITOR—A global health crisis, the
2014 Ebola outbreak has now struck
healthcare workers (HCWSs) at unprece-
dented levels. Whereas historically, Ebola
epidemics spread via person-to-person
transmission, the current outbreak in
West Africa has seen unexpectedly exten-
sive spread of nosocomial disease, despite
HCWSs' reliance on previously effective in-
fection control procedures such as patient
isolation, barrier nursing procedures, and
required personal protective equipment
(PPE) [1]. Indeed, infection struck even

sion of Ebola may best explain some of

these unanticipated cases. Fomite trans-

mission is facilitated by the practice of

situating patients with acute symptoms
and potentially extremely high viral loads
outside isolation rooms in environments
where adherence to routine disinfection
practices is rare [7].

Taiwan’s experience with severe acute
respiratory syndrome (SARS) in 2003 is
instructive. We contend that during the
height of the SARS epidemic, HCWs in
institutions that failed to identify desig-
nated zones of risk simply assumed they
were secure from risk as long as they were
not in proximity to patients with highly
contagious pathogens. However, their

confidence in existing barrier precautions

0 DECEM

IR fomite{EfEEEbolafy BRI 2 —

Realizing the threat of noso
fection, the Taiwan Centers fi
Control responded by impleme
fic control bundling (TCB),
cluded triage and diversion ¢
before they enter the hospital;
eation of zones of risk betweer
nated and clean zones; and
hand disinfection at checkpoin
zones of risk (Figure 1) [11].T
critical (P < .05) for protecti
[9]. Indeed, infection rates amc
caring for SARS patients di
zero following its implement:
mately contributing to nationy
control [T‘].

stallation of alcohol dlhpLI‘lh



zero and contributed to nationwide SARS control.

According to TCB, patients triaged outside the hospital entrance, at every step along the way until
they are hospitalized in an isolation room, should remain contained inside clearly designated "zones c
risk," which are distinguished from "clean zones" and "intermediate zones."

Healthcare workers in a clean zone must don their PPE before entering a zone of risk. When they
leave a zone of risk, they must be decontaminated and remove their PPE in an intermediate zone
before they enter a clean zone. To avoid casual contact of skin or mucosa with the virus, they must
disinfect their gloved or bare hands between every single step of the decontamination process and
PPE removal.

During the height of Taiwan's SARS epidemic, in institutions that failed to identify designated zones o
risk, fomites positive for SARS coronavirus RNA were found far from patient rooms. Unaware of this,
healthcare workers in these distant areas sometimes came into contact with fomites after removing
their PPE and were contaminated.

This scenario likely explains the infection of healthcare workers with Ebola, the authors write.
"Lessons from SARS and in-vitro study of Ebola virus have clearly demonstrated the importance of

fomite transmission as an ignored mechanism in emerging infectious diseases," co-author Dr. Po-Rer
Hsueh of National Taiwan University College of Medicine in Taipei told Reuters Health in an email.

SOURCE: http://bit.ly/1ybTKsk

Clin Infect Dis 2014.

(c) Copynight Thomson Reuters 2015. Click For Restrictions - http://about_reuters_com/fulllegal asp
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Controlling Middle East
Respiratory Syndrome:
Lessons Learned From Severe
Acute Respiratory Syndrome

To tHE Epitor—First identified in April
2012, Middle East respiratory syndrome
(MERS) usually derives from individuals
in close contact with camels. The infec-
tion may then spread to close contacts,
including healthcare workers (HCW3s)
who are exposed to the patient through
droplet and contact transmission. To
date, no other transmission method has
been definitively identified [1]. However,
evidence exists that a number of those in-
fected by South Korea's index MERS case

via fomites [4]. Shortly after the index
SARS case entered Hoping Hospital in
Taipei, a nosocomial SARS outbreak oc-
curred. Similar to the South Korean MERS
case, in the initial phase 17 HCWs con-
tracted SARS despite working in separate
sectors of the hospital and having no di-
rect contact with the index patient. Within
2 weeks, the hospital suffered 150 SARS
cases and was sealed off. Many patients
and contacts who had unknowingly con-
tracted the disease and who had not been
quarantined moved to other hospitals
where nosocomial spread recurred, even-
tually spreading throughout Taiwan [4].

Evidence of fomite transmission derived

hospital
anticipate
of the San
ly find si
ther reses
for patien
personal 1
tive press
contact a
ever, HC
nerable t
moment 1
rived at «
they were

The Ta
(TCDC) 1



1 a pilot hospital,
ncouraging, with
nong HCWs sig-
ilot hospital than
s (P=.03) [4],
e clear, the TCDC
 hospitals imme-

As a result, from
mic was curtailed
). A retrospective
as the only signif-
| protecting both
atients |7, 8]. As
re, when not im-

contributors to nosocomial infection and
spread of emerging infectious diseases,
such as SARS and potentially MERS. As
we have illustrated, 1t seems that

transmission is a common microbiologi-

cal niche adapted to human behavior (3,
9, 10]. The SARS and, potentially, MERS

IR fomite{E#E 2 E RAVRIE B T

addressing fomite transmission spread
of emerging infectious diseases. Given
the evidence that TCB effectively limits
fomite transmission, we strongly recom-
mend that TCB be implemented along-

side other measures meant to control



2003 SARS epidemic of Talwan
2014 EVD episodes of USA
2015 MERS epidemic of Korea

Respiratory
droplet ,

NPIR, N95 PPE, SOP

A

contact

Traffic Control
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Review

From SARS in 2003 to H1N1 in 2009: lessons learned
from Taiwan in preparation for the next pandemic

M-'Y. YEn ap*, A.W.-H- Chiub, J. SChwar‘tz C, C-'c. King d, Y.E. Line, S.-c. changf,
D. Armstrong?, P.-R. Hsueh " **
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Taipei, Taiwan

ARTICLE INFO SUMMARY
Article history: In anticipation of a future pandemic potentially arising from H5N1, H7N9 avian influenza or
Received 23 September 2013 Middle East Respiratory Syndrome, and in large part in response to severe acute respira-
Available online 11 June 2014 tory syndrome (SARS) in 2003, the city of Taipei, Taiwan, has developed extensive new
strategies to manage pandemics. These strategies were tested during the 2009 H1N1
Keywords: outbreak. This article assesses pandemic preparedness in Taipei in the wake of recent
H1N1 pandemic experiences in order to draw lessons relevant to the broader international
Pandemic preparedness public health community. Drawing on Taiwan and Taipei Centers for Disease Control data
Severe acute respiratory on pandemic response and control, we evaluated the effectiveness of the changes in
syndrome pandemic response policies developed by these governments over time, emphasizing
Six Sigma hospital and medical interventions with particular attention paid to Traffic Control
Traffic Control Bundles Bundling. SARS and H1N1 2009 catalysed the Taiwan and Taipei CDCs to continuously




flu epidemic 2016/ pandemic

« Traffic Control Bundles, triage before hospital
— Activating either screening stations outside hospitals OR
— CICs (community influenza center 1.[& 577it).

 Traffic Control Bundles, zones of risk

— hospital level (E)253& )
— community level (BEFE[7E574) [ ICU 437

« Traffic Control Bundles, checkpoint control

— TCB may serve as a social distancing measure and cut off the
vicious cycle of transmission

— hospitals and the schools as checkpoint to mitigating the epidemic.
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flu epidemic 2016/ pandemic

« Traffic Control Bundles, triage before hospital
— Activating either screening stations outside hospitals OR
— CICs (community influenza center $1I&4577%).

« Traffic Control Bundles, checkpoint control

— TCB may serve as a social distancing measure and cut off the vicious
cycle of transmission

— hospitals and the schools as checkpoint to mitigating the epidemic.

e Traffic Control Bundles, zones of risk

— hospital level (&)253& %)
— community level (BEEES7R) / ICU 737k
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flu epidemic 2016/ pandemic

« Traffic Control Bundles, triage before hospital
— Activating either screening stations outside hospitals OR
— CICs (community influenza center 1% 5777%).

« Traffic Control Bundles, checkpoint control

— TCB may serve as a social distancing measure and cut off the
vicious cycle of transmission

— hospitals and the schools as checkpoint to mitigating the epidemic.

 Traffic Control Bundles, zones of risk

— hospital level (B4R )
— community level (BEEFETH#) / ICU 435
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Task force of special isolation hospital groups

Traffic control
protection

Expandable
surge
capacity

. special isolation hospitals

O transformed alternative care sites from schools

. clean hospitals preserved for fundamental acute medical care and social
security

Figure 3. Conceptual scheme of expandable task forces of special isolation hospital groups for surge capacity in mitigating novel pan-
demics. Each working group comprised one designated communicable disease isolation hospital (red ovals) with five alternative care sites
(yellow circles) transformed from recruited schools. Other general hospitals (green ovals) should prioritize strict infection control to
remain free from nosocomial outbreaks of novel pandemic and maintain the integrity of the healthcare system.
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_atest World Predictions
for 2017

Cralg Hamilton-Parker

Donald Trump will win the US Election
(Correct 10/10 9 Nov 2016)

« Dec. 2017 — Iinto mid 2018

« aworld-wide flu like epidemic from a
strange disease that attacks the
Immune system and will kill many in
the third world.




Infection control bundle =0

e Traffic control bundle

 Triage into hospital
— Rapid screening of MRSA/MDR at entry

e Zones of risk
— Environmental disinfection
— Probiotics, PPE

» Check point handwashing
— HH campaign

 Antibiotic stewardship
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 We have demonstrated the mode of HAl in ICU through

“environment-colonization-infection IR15-f4 - i Z3Y”
transmission.

* Fomites ZRIE T L JH play a major role rather than patient’s
surrounding in the mode of physician-environment-patient

BEXER-ERIE -5 A transmission.

 The Bio-Kil automated environmental disinfection has the
beneficial outcome over MDRO colonization and reduced ICU
sepsis, which requires no behavioral modification on the part
of the staff. H B LK AT ek AJBTT iR i 2 B %k -
Fee B A= B e P R
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The End

Thanks for your attention.



