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Abstract

This study is to unite the workers of infectious disease, to make systems
for personnel training and to solve the problems of outbreaks, to exalt the
quality of nosocomial (hospital-acquired) infection.

The members (include the infectious doctors, nurses and the
administrative personnel) of this committee attend to the meeting once every
three-month to debrief the work report.

And we discovered that the problem of lack of the resources has been

improved, especially in the southern region.
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can kill a person within hours
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Environmental sanitation and mosquite
control are the only preventive measures
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Pertussis
(Whooping Cough, Bordetella pertussis
Infection)
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i Ignaz Semmelweis
(1818-1865)

Semmelweis and Puerperal
fever

» Bemmelweis
1844 graduate from U. Vienna
1847: assistant in the maternity department of

Allegemeines Krankenhaus in Vienna

» Vienna Lying-in Hospital
1st devision: medical student teaching service
2nd devision: staffed by midwife trainees
mortality of women: 10% (D1) vs 3% (D2)

» Die of Professor Jacob Kolletschka

Transkei

ATHAR Wl HERKERK

Semmelweis and Puerperal
fever

» Semmelweis
1844: graduate from U. Vienna
1847 assistant in the maternity departiment of

Allegemeines Krankenhaus in Vienna

~ Vienna Lying-in Hospital
18t devision: medical student teaching service
2nd devisjon: staffed by midwife trainees
mortality of women: 10% (D1) vs 3% (D2)

~ Dieof Professor Jacob Kolletschka




The Intervention:
Hand scrub with chlorinated lim
solution

Handwashing intervention studies

Aijello and Larson (2002) evaluated intervention & observational
studies, 1980 - 2001, in US, Canada and Australia.

Chitdcare Dlarrhea
School Absenteeism
Community Shigella
Schoot “iness”
Schools Colds
Schools Respiratory
Diarrhea
Navyrecruits Colds
Childcare Diarrhea

48%
2%%
%h
53%
36-43%
21%
57%
A5%
66%

Black et al. 1931
Monsma et al 1992
Mohle Boetani et al 1995
Kimel 1996

Niffenager et al 1997
Master et &) 1997

Ryan et al 2001
Roberts 2000

HW = Handwashing; . HE = hygiene education

Mortality rates, Vienna Lying-in
hospital, 1784-1846

v Medical

No. of

Maternal

Mortality
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Selection of Hand Hygiene
Agents: Factors to Consider

» Efficacy of antiseptic agent
f Ithea

Ability of Hand Hygiene Agents to Reduce
Bacteria on Hands

) Time After Disinfection
o9 0 60 180 minutes

Alcohol-based handrub
(70% Isopropanal)

Antimicrobial soap
(4% Chiorhexidi

c
o
=
o
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Efficacy of Hand Hygiene
Preparations in Killing Bacteria

Effectiveness of alcohol-based hand
sanitizers

~ “No-rinse” hand sanitizers need to be:

active against a broad spectrum of bacteria,
viruses and fungi

fast acting - 30 sec to 1 min
equally or more effective than soap and water

- Auvailable data on ABHS indicate good efficacy profile:
= in vivo {panel tesis): reduction of bacteria and
viruses on artificially contaminated hands
= in vitro: time-kill studies o evaluate spectr
“activity : .




intervention studies with aicohol-based hand sanifizers

HW¢HE+ABHS

HW+HE+ABHS

HW+HE+ABHS
HWHHE+ABHS

Chilld daycare
centers

Child daycare
centers

Adult daycare
Thild daycare

Dlarrhea 29%
Vomlting 66%
Runny nose NSR
Dlarrhea 4%
URI NSR
URI MNSR
‘AnyInfection Age<3. . 9%
31 B

Buiz et al, 1930

Kotch et al, 1964

Falsey et-al, 1999
Uhdrl & Mottonen,
b 2

A F IR A B RAERB LR

1. Plain soap and water

2. Antimicrobial soap and water

Safety of alcohol-based hand sanitizers

~ ‘No evidence of alcohol or antibiotic resistance
associated with the use of ABHS

= non selective action - membrane disruption,
- coagulation. of cell contents, T

situations

Heal_thcare—associated
organisms are commonly
resistant to alcohol.




Time Spent Cleansing Hands: Which of the following hand
one nurse per 8 hour shift hygiene agents is LEAST drymg
to your skm’?

= Hand washlng W|th soap and water: 56
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BATHRA TG A MEMART Use of artificial nails by
i healthcare workers poses no risk
s T AR 2 R to patients.

W BB H
-5 & 38 18 18 T 23 b %) 4 T 77 . Strongly agree
> AR R B F : . Agree

s

(S ; . Don't know
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Hepatitis C Drug-resistant Tuberculosis
HIV Toxoplasmosis
Treponema Pallidum Mycobacterium Marinum
Malaria Blastomycosis
Cryptococcosis Diphtheria
Mycoplasma Caviae Herpes Simplex
Herpes Zoster Brucellosis
Ebola Leptospira Icterohaemorrhagiae
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Semmelweis and Puerperal fever

& Semmelweis
1844: graduate from U. Vienna
1847: assistant in the malernity department of
Allegemeines Krankenhaus in Vienna
ng-1n Hospital
sion: medical student teaching service
2 devision: staffed by midwife trainees
mortality of women: 10% (D1) vs 3% (D2)
& Die of Professor Jacob Kolletschka




Florence Nightingale

Terminology

@Nosocomtal infection
FME N 1{'&‘ Zh: ) /')i %‘g nosos = disease
komein = carc
B B AT By R A B @Hospital-acquired infection
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e B2 A Fk(‘ S Distribution of nosocomial infections by date,
i EJ NNIS, Jan 1993-Apr 1995

@ Blood stream infection (BSI)

Surgical wound infection rates

@ Clean wound 1-2%

@ Clean prosthetic < 3%

@ Clean contaminated < 10%

o Contaminaled
appendix =2 10%0
large bowel 15-20%
dirty fecal peritonitis 2 60%

A Swrg 1994:167




Kinetics of bacterial growth after its seeding ] Timing of prophvlactic antibiotics and rates of
into a surgical wound: III surgical-wound infection

Na. (%) of Relativerisk  Odds ratio

Antibiatics adndnistrated

. . Ventilator-associated pnewmonia per 1000
Infection control strategies for

ventilator-associated pneumonia

@ Semirecumbent position . Medi il .63 0.99%

. : : : : : Surg g 2. 0,291
@ Ventilator interventions -l . R s

S . 0.397

@ Stress ulcer prophylaxis atients 39 0.678
. . . . . All surgical patients 3 1}.319

@ selective digestive deconlamination 1 wiea patie : 031

AL TCU patients 1.0 29

All non-ICU patients

All patients

Anesthesiology 1995:82:903-11




Gastric colonization with GNB in relation to
median gastric pld
Variable Anlacid
)

e intern Med 19!

Bronchial and pharyngeal colonization in
SDD patients

Colenization _7_”7 ~ Placeho  pyalue

Brongchial
GNB, N (%) 12739 (31)
P, gernginosa, W (%)
MR (%)

Candida, n/N (%)

Tracheal and oropharyngeal colonization with

Gram-negati

bacillt

Gastric colonization in SDD patients

. SDDgroup  Flacebo p value

ol antination
+oamp iy

v dntern Afeed §994: 1200 389-95
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Effect of selective digestive decontamination : o
H 89 205

on rates & mortality of nosocomial pneumonia

C

Cotiteo! SpD-T : SDD
cumaiita “Tmeuwmonia . morlalily * mortakity

M PSR F AT B 58, P9 B 2248 25 a4 ) %
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Definition

@ Endemic nosocomial infection :
sporadic infections that constitute the

nd.r

Epidemic nosocomial infection

& HHMA L
unusual organism
conmmon organism with unusual 8T patiern

Endemic nosocomial infection

R E L

48 flendemic vs epidemic

@ A 4735 & threshold programs
® 2 £ 4% invasive procedure 2 national
surveillance datasg to
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v APAhERAGES (Ravighone et a, 1995)
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TB was declared by WHO [

in April 1993.
The Targets( 8 4%

CREARSARESR

Defined by Tuberculosm Incidence

BB E: 100/ 108 A

SRR E: P #10/10E A g (All form)

7k #% R B (Elimination phase):
e et/ 108 Ao (Allform)

& Elimmation achieved:

©0.1/10% A0 3K A )

Eur respis J 1991,4:1288-95
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& I E R B O0F SR RATIRR

B MR BN E| 14,486 A (914167584, 92%
150424, 93 £16784A)

BHEBARERETEATCARIA

g B 10,046 A, 4,440 A, B IS A ERER
Bt ty2.264%

MR AT ABL299A
w R AT RATE > R1.03%
‘B EERET B AR TRA 124

RO B FEt Sl

W BSERM LT ARE S 0 584 HRA46-645 - 4

1255 16758
(%) | 25%) | @%) |(66%)

1678 | 1496 | 1229 | 14486
©%) | 8%) | 6%) |(77%)
2932 | 1188 | 669 | 13910
(16%)}| (6%) | (%) |(74%)

[H)] £ A  ACKHAEHLER
S T PG & - B EAK - (20044, AFS (9): 33%, TB culture(¥) 52%) ¢

91 | 25262

90 | 18889

89 | 18699
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& AthiEig kil % & &% (Mycobacterium
tuberculosis)3l & »

B EARL-10 e E0.2-0.7 pmek AW il kAT
BooREs s &m BRE ReHandfast

ARG RAPHEERA -

g mBBENETGREFORW BRLHRE —
aig o KRR BARME « # VAR E (acid-fast
bacilli) e

aBNFRE HFEREE ?137 C %ﬂﬁﬁﬁﬁﬁpﬂ%
B 4-7. 0« 43 864 - 28 B IR 1S :

K520 - 30NN H—R -

g

AR B

’ E?a‘?_bﬂ#&ﬁﬁ%%é R R

MEE MR A R L

8 FOs R Qe il g R EHh ), S0%ESF AT
30% 8 Gy, 20%4 08 18 3 4l
g RE SR, 0% R, TAER, 265218 B ma) -
& 505 0E, 95% AR
BRI BB AE(HA) 8 E A—FT RS
10-14A

L ERIREE

P : : S e e P - )

(R BEHE

Sun SRS TRRERBE

T P R}

10-14A %

No. of person tested Reactors
BEAE gaow %,

Group tested
BB
IR RRE
FERARIEIRA

fa‘l'\i“‘ .

* P<0.0004 (u*mna) .

374
228
221
708

244 85.2
61 26.8
39 7.7

157 221

i‘.‘#ﬁr_é AR 1975

BB pds

& 7¢E7L ESR - 1"“ ( 1 )

ﬂ‘ B - ek (droplet nuclel)
e ’#J”H’“ﬁ: L5 (B ) F Ak

:“ ~ I “B’x"ﬁ'}\”"’%k&ki\ﬂ—*réiﬁ:ziﬂ?
tﬂ,é’éﬁﬁ’sﬁ -

B kA ok e 2 e L (T A8 R Rk

B ORNFRE SLBR AR

v AR A M S MR 0 A 1-5um > 44 2-3
Emi GRLETABERG  THYLE
Av LR, TR EREBANE
(alveoli) M R E &

R A A A A R AU

B : c ) Coel Dk
=4 - g . Lo R 'wfq%. -g-:c‘.‘"!

s . 0 - 210 particles
@ivgew @ 0 - 3500 particles
miTegex ¢ 4,500-1, 000,000 particles

Driguid J. Edinburgh Med J 1945;52:355
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ENEEEREOREERATAS
11, 0003 R (#E 303 R ey =/
I 4K —RA MR RA(-5um) , Bk
R ARG AT S .

0
K

RN

BEMABRENTE

BB ENRBEEN(HENESE
(virulence)

wE ARE RIES - E Kl
macrophagety #% & 5 71
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T 2 b AR AR R E 1 8 G IEY
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EE - THES@ESEEHR — &
B! ’

BiEw REEmERRARAFARR BEATA
B dm 9 420G A (25 R A —
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MRz 4

& 40 2k B & B A8k (primary focus)¥T i
B A% BRESELE, BREAESE
AR, B %Wﬁ%*?&%&%(%ﬁ%i&),
SR 75 B (R IR K BB ) % £ 825 (B%)

By R E R

R Fe I

B R E I B LRARRE, BZHEE
BT R BARHE —— BB
A 4 4% 0% (progressive primary
TB), 1212 @ AF AR 48 80 > S d i 3l
4 4, BN DS —IN AR

@A R 4R 0 00%eh e A A R

B b B B AR AAS B KN

Tahle1 Person-Assessment Factors

Likelihoud of disease wansmission

Clinicd s tiigh Low
‘B disease lacasion Laryngeal Extrapulinonary lone
Putmonary
Siwear stits Posilive Negative
Smeir source Spuntaneons specimen Induced or clinical
: {bronchioscopy, o]
Chest x-ray Cavilmy Noncavitary
Sympioms Cough No congh
Anti-TB drug No Yes 12 woeks of more} -

e 5
s
=2 <

hR G AL EwABRE

w1 % ) 8 fm BB
b o AR R EE
£ AT R
B2 AP H Y IRAL
e @R MeR s RBAEH W
G NFESAHCER LGERE
EIRAE R R
A A A A T 6 RIRAE S

s

e

BELR KL RZAERE T
__Risk of developing tuberculasis following infection

s W L4, (Time and place).
HRE A BEENELER
WEEE S A e T AN REAR RY
(REBEBK)
v JE YA 42 4% H | Environmental Mycobacterium
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Compliance and Relapse
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15th International AIDS
Conference --- Bangkok, July 2004

UV AIDS Kills!

ABC vs. CNN Stick to one
. faithful partner.

“Abztinence, Be faithful, Condome.” i

“Condoms, Needles, Negotiating
Skills."
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Highly Active Antiretroviral Therapy
(HAART)
“ Time to Hit, Early and Hard

David Ho. VE/M 1995; 333: 450-1

HIV is not eliminated by HAART

The effect of discontinuing anti-retroviral therapy

Iog plasma ¢ RNA perml

200 0 20 400
days + Yerapy (IRTis+ 2P6 )

BOD

Pro-viral DNA persists in long-lived guiescent T-cells
half-life = & months (Zhany) to 44 mo {

Metabolic Complications of
Antiretroviral Therapy

Lipodystrophy

Virologic respons

Munber of antirety eviral pills presciibed per day

Alm to Balance Banefits vs. Risks
of Antiretroviral Treatmrent

adverse effect
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» Basic infection control
recommendations for all health all
health-care care facilitie facilitie

Standard and droplet precautions when
caring for patients with acutie, febriie,
resplratory lllness--i"f 3
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Respiratory hvgiene/cough etiquetie

> Individuals with respiratory symptoms should
cover cough with mask or tissue and perform
hand hyglene
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Early recognition and reporting of Al cases

+ Consider Al in patients with acute, febrile, respiratory
ilinesswho have heen in an Al-affected region within
the 2 weeks prior to symptom onset and who have had

exposure to bl!’dS orfoa human Al casein the region

T

PR L h AR




L BT W B i

]
—, LIfARBFHRMHUA(OE B |
3 sAABE % RL) :
#RRPRE R 2. BAHERENHAOET S ROIMER |
#ETRIITHASAM LR LTS

LETRASESENRBES -

1!!& ﬁ'ﬁ&-xﬁ“!ﬂ-)\ E(R A AR

BA> 128

R '
SRR £ R IR o b i i A% 65 H R AT WAL i
E5 SRBETR ERBARBAURAIR t

isolation precautions for

suspected/confirmed Al cases Place patient

in negative pressureroom (if available).

Full barrier precautions {standard, contact, and
airborne) for all persons entering the
isolation room
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Duration on infection control
precautions
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Recommendations for
ambulatory care settings
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Specimen collection/transport/handling
within health-care facilities

Use full barrier precautions for specimen collection.
Use standard precautions for specimen transport to
the laboratory. Health-care facility laboratories
should, follow best biosafety practices
U BE IR RN B QA S R TR A R R X i e Mk Y )
¥4 (plashc biohazard specimen bag )
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Family member / visitor
recommendations

Famify membersfvisiters should be limited to those essential
folpatlent support and should use full barrier precautions

Patient iransport within heaith--care
facilities

Al patient should wear surgical masic. HCWs doing
’trampori should wear gowns and gloves




Pre -hospital care

Full barrier recaunons far alt involved wnh suspected Al paﬂems

Waste disposal

Treat waste possibly contaminated with Al virus as
clinical waste
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Patient care equipment

Dedicate to Al patient. If not possibie, clean and
disinfect before reuse

5o+ dp 7

Patient discharge

If Al patient is still infectious (i.e. discharged
within the period of Al infection control
precautions), instruct family members on

appropriate infection control precautions in
the home
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Occupational health recommendations

Monitor health of HCWs exposed to Al patients. Antiviral
prophylaxis should follow local policy. Use of seasonal
1nfluenza vaccine should be promoted
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Prioritization of PPE when
supplies are limited

« Facial protection (eyes, nose, and mouth) and
hand hygiene are priorities

i

ok (c__ﬁ !JU |—I r A, 3(

Health--care facility engineering controi

- If single rooms for Al patlents are not possible, cohort patients
in isolation wards keeping at least 1 m between beds. Negative
pressure rooms for Al patients, if available

Figure 2. Placement of PPE, including
surgical mask and goggles
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Needlestick Preventi-oh and
Bloodborne Pathogens

» CDC

Blood Borne Pathogens | ,. Definition of body fluids

# Implicated inthe transmission of HIV

> Human - : semen, vaginal secretion, any body
immunodeficiency ‘ fluids contaminated with visible blood

virus (HIV) _ » Undetermined risk for transmitting HIV
» Hepatitis B virus , CSF, synovial, pleural, peritoneal,
(HBV) v pericardial, and amniotic fluids
» Hepatitis C virus ~ Not require postexposure follow-up
(HCV) ] saliva, tear, sweat, urine, feces, milk




Blood Borne Pathogens

» Occupational exposure occurs by:
Ao ik

Definition of exposure

Percutaneous injury
Contact of mucous membrane or nonintact skin
--Contact with intact skin-with prolonged duration

Involve an extensive area with blood, tissue, or
other body fluids

HIV Transmission to Healthcare
» Woaorkers
“Source of exposure HIV%

(éyes; nose, and Mouse)-

HIV and Healthcare Workers

» Most exposures do not result in infection
» Risk varies by:

= type of exposure

= amount of blood involved

« amount of virus in the patient’s blood at time
of exposure

« whether postexposure treatment was taken
~ Risk should be evaluated by specialist




Occupational acquired HIV
infection: |
(USA, before June 1997)

‘humber

HIV seroconversion in HCWs

> Primary HIV infection syndrome
« B1%
« 25 days (median) after exposure
» Seroconversion

« 95% within 6 months after exposure
median interval: 46 days
mean interval: 65 days

Occupational acquired HIV
infection: 1}

(USA, before June 1997)

T fluid exposed number

Exposure | ik 44 4o fT & B

T e & AR
3 i o 23R, FHR ARG
e
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Signs and Symptoms of AIDS

~ Fever of unknown origin
Enjarged lymph giands .

> Loss of appetite and fatigue

D4*.1ymptosyle cour;
tealisply
400 ¢ Herpes 20ster
- Tuberculos's

Crat candidiasis.

- = Pretmecystis carinii pocumoniz
T Esophagea:candidiasis
- Musocuphecus hepss

- 5, CryORICECVS S, COCEHION

. Biuny complex,
<o Cryplosporidiasis, PML

Signs and Symptoms in HIV Disease

pt

J Palliative Care, 1994: 10(2). 95.

Postexposure

Prophylaxis of HIV




Animal studies of PEP: |l

Science 1995,270:1197-9

Decreased prophylactic efficacy
in animal studies

> larger inocula

» delaying initiation

» shortening the duration

» decreasing the antiretroviral dose of PEP

Animal studies of PEP: il

» BEA-005 in pigtailed macaques for 3 Ds
after inoculation 8 hirs;

AIDS 19971175762

Human studies of PEP: |

» Six weeks of AZT prophylaxis for HCWSs after
needlestick injury
« from 1987-198
+ sponsored by Burroughs-Wellcome Company
« prospective placebo-controfled clinical trial
» Results
premature terminate due to low enroliment




AZT in reduction of maternal-infant
transmission of HIV-I (ACTG-076)

newbori AZT 2 mg/Kg 0
six wks

Toxicity of PEP

5 50-90% of HCWs report some side effects
from PEP

» 24-36% of HCWs stop PEP because of
side effects

» PEP only works when taken - More may
not be better!

AZT in reduction of maternal-infant
transmission of HIV-1 (ACTG-076)

AZT prophylactic group

NEJM 1994,331(18):1173-80

Side Effects of PEP

~ All side effects have been described in
some degree in HCWs on PEP

~ Serious side effects appearrare: isolated
reports of hepatitis and pancytopenia

» Excluding problems with nevirapine, all
side effects have reversed with stopping
meds

(MMWR May 15, 1998/ 47(RR-7);1




HIV PEP Recommendations : : HIV PEP

Percutaneous injuries : Percutaneous Injuries {cont.)
Less severe : More severe injury

=ting 3 1
; positive pt likely of if pt.has HiV risk
factors - » factors

HIV PEP HIV PEP

Mucous membrane exposures ; Mucous membrane exposures

Smail Volume Large volume ,

» Source pt HIV negative - No PEP : » Source pt HIV negative - No PEP

» Source pt class 1 - Consider 2 drugs : » Source pt class 1 - Recommend 2 drugs
> Source pt class 2 - Recommend 2 drugs , ~ Source pt class 2 - Recommend 3 drugs

» Source of unknown status- Consider 2 : » Source of unknown status- Consider 2
drugs in setting where exposure to HIV : drugs in setting where exposure to HIV
positive pt fikely or if pt has HIV risk positive pt likely or if pt has HIV risk
factors : . factors




Resistance Issues

» Full medical history often not available
when the exposure occurs - PEP should

PEP and Pregnancy

» Women of child bearing age should be
offered a pregnancy test before starting
PEP

» BUT, recommendations on starting PEP
should NOT change just because HCW is
pregnant

Resistance issues

» Consultation with someone experienced in
HIV treatment is recommended in cases

IBls

'HIV medications to avoid in
Pregnant HCW

~ d4T, ddl: have been associated with
severe lactic acidosis in pregnant women

~ Efavirenz: is teratogenic in primates

» Indinavir: causes hyperbilirubinemia in
newborns if given near time of delivery




Counseling

> For 3 months following exposure HCW

Acute Retroviral Conversion

» Symptomatic seroconversion develops in
50-90% of cases

» Average time from exposure to symptoms
is 2-6 weeks

» ANY HCW who develops a flu-like iliness
in the follow up period should be
encouraged to get HIV RNA testing

Time to Seroconversion

» Most HCW seroconvert in 6-12 weeks with




Transmission |  People exposed to hepatitis C

Biood Before

i ~ 25% clear the virus within 2-6 months
transfused .

identified

HCV Antibody tests

» HCV Elisa Il or 1l

« Most common anlibody test

» HCV RIBA

» Usually only performed on peopie with no history of
risk factors

> A positive antibody test indicates exposure

= It does not indicate current hepatitis C infection

HCYV viral load test performed to indicate active HCV
infection

10



. . Serologic Pattern of Acute HCV Infection
Liver Biopsy with Recovery
» Gold Standard for Determining the

Heaith of the Liver

4.5 81 2 .3 4
Months Years
Time ‘after Exposure _

Serologic Pattern of Acute HCV Infection ‘
with Progression to Chronic Infection ‘ HCV Treatment

» Standard of care is Pegylated interferon (inject
every week) and Ribavirin (daily pill) for 8-12
months

» Most centers do liver biopsies to assess fibrosis
prior to treatment

» Treatment response is relatively low in co-
infected
« Especially for Genolype 1,4
» Response rates lower in African Americans

» Treatment has many side effects

Months
Time after Exposure




HCV Related to Health Care
Procedures in USA

» Recognized primarily in context of
outbreaks

Unsafe injection:-practices
« Reuse of syrihgés and needles
« Contaminated multiple dese medication vials

P,o"s'tekposurfe Management
for HCV

> |G, antivirals not recommended for prophylaxis

» ‘Foliow-up after needlesticks, sharps, or
mucosal exposures to HCV-positive blood
» Test source for anti-HCV
« Test worker if source anti-HCV positive
Anti-HCV and ALT at baseline and 4-6 months later
For earlier diagnosis, HCV RNA at 4-6 weeks
» Confirm alt anti-HCV results with RIBA
» Refer infected worker to specialist for medical
evaluation and management

smission of

ing invasive

» No restrictions r
HCV-infected HCWs

Perinatal Transmission of HCV

» Transmission only from women HCV-RNA
positive at delivery
» Average rate of infection 6%
= Higher (17%} if woman co-infected with HIV
« Role of viral titer unclear
> No association with
o Delivery method
« Breastfeeding
~ Infected infants do well
« Severe hepatitis is rare

12



Blood Borne Pathogens

»HBV
e virus that causes‘hepatitis B
' d.4510.180 days

Hepatitis B - Risk of Disease
depends on the HBeAg status

- :HBV Remains aciive in dried blood at Room Temperature for at ;

least1 Week. Can be a major cause of transmission

CRCMMNVR Juno 29, 2001 / Vol. 53 /No. RR-11

— Updiatod US PHS Guidolings for Mansgement of Ocoup Expasura o HBV,HGV dnd HIV
and Recommandations for PEP

Blood Borne Péthogens

>HBV
< risk of transmission
dlestick:22-31

exposure -

Hepatitis B: Risk of Exposure

» Most infectious bloodborne pathogen

» Risk of clinical hepatitis up to 30% in
percutaneous exposures to patients who
are “e” antigen positive
(Werner, B.J. el.al. Ann Int Med 1982;97:367)

» Risk from mucous membrane exposure
less well defined but also felt to be high

13



Hepatitis B: Bad News

» Some employees are NOT vaccinated
%0 do NOT. devel

Hep B: HCW Never Vaccinated

» HCW should receive vaccine ASAP
1. Source patient is sAg positive:

HCW should also receive one dose of Hep
B immune globulin (HBIG) .08mi/kg (1
viai=5 mi) ASAP and absolutely within 7
days of exposure

2. ‘Source patient'sAg neg or unknown
Vaccine alone

Hepatitis B: Post Exposure

» Clean the site immediately
Determine the vaccine. status.of the HCW

Hep B: HCW Vaccinated
(one or more doses)

» Source patient should be tested for sAg
AND HCW should be tested for sAb

» [f HCW has adequate Ab >10 IU/mL (now
or at any time) then no additional
treatment

14



Vaccine non-responders

» It HCW has inadequate Ab after 3 dose
~series they should get another series: 30-

Post Exposure Counseling

» Risk of transmission to infants and
partners is thought to be low

» Exposed HCW do not need to modify
sexual practices, stop breast feeding or
refrain from becoming pregnhant

» Should not donate blood

MMWWR 2001;50(RR-11):23

o

Hep B: Follow Up Testing

» Hepatitis B sAg is the test of choice as it
rises in about 6 weeks

L ould be:monitored at.

CDC Postexpoéure counselling

Factors

B Risk to infant and Partner
- Modification of Sexual practices
& Breast feeding

l Pregnancy

Blood Donation

Blood Test

15
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Droplet-nucleus transmission
& Sneezing droplet: 10 um . .. .
noemng Cropiet: T H Baltimore Veterans Administration
& Droplet nucleus: 1-10 pm . . . .
il at 2 rate of 0.2 mm/s : Hospital Pilot Ward Experience

Materials and Methods % 2 ()

BHHAI08
& %1 in 11,000-12,500 £ of air
oY RZ R AW —TB larvngitisey A
B8 H R AL AR B9 1%
At BB A TA6%E) RZ R

3 Mo RO S A — _ - °
Eé’]?‘l;ﬁ : b it o H W *-l'de]O-SOﬁ’-

P 554 0 4-8 4%




U.S. Navy Richard E. Byrd study

2 196649 8 .
— 19 B A A
CXRA T =185

Transmission rate* according to index Transmission ratc* according to index case’s

case’s sputum smear status sputum smear status & type of contact
Iﬂd(’: case sputum status

Study Index case sputum status Study

Sm+/Cu-+ Sm -/Cu + . Sm -+ Cu - Sm -/Cu +
England 1954 65% 27% . Household 20.2% 11%
Canada 1934 45% 26% : Causal 3.7% 0.2%

C B %0 ®
MM)___S_(_’______'— : Defined as TST return w positive

*Defined as TST retwm to positive A Rev Tu ] b .
i ~m Kev Kespir I
Bull Int

Bull fnt Un Ay Tubere




® 6769 BE19851 A8 B Hleft hip painft fg -
"Bk B #4L

4
CMl vs. DTH
- & CMI: cell-mediated immunity
acquired cellular resistance
the capacity of macrophage 1o mhibitkill TB
“ 2 DTH: delayed-type hypersensitivity

-damaging immunc responses

Pathogenesis

Four-phase model of TB pathogenesis

2 Phase 1: Transmission

2 Phase 2: Initiation of infection, proliferation, &
dissemination

# Phasc 3: Evolution of host immune response

® Phase 4: Liquefaction and accelerated bacillary
proliferation, retransmission




Reading of Mantoux test

stribution of PPD: Alaskans ' Distribution of PPD: white Navy recruits

PPIES (N6

1 1 ;
10 [ 20

B 2
S1ze of reavtion (mm) .
Stze ol seactieny tnym)




Classifying the tuberculin reaction
>310 mm iy clagsilicd as positive
*  Reeent arrivals {rom high-prevalence countries
+ Injection drug users

_Residents a .

Occupational exposure to TB

Cutoff value depend on
2 Risk factors for TB
@ Prevalence of TB in the facility

Classifying the tuberculin reaction

=13 man 1s classified as positive in
e Persens with no known risk factors for TB

Factors that may affect the TST

& False positive
Nontuberculous mycobacteria
BCG vaccinati

@False negative

Recent T infection

Very young age (- 6 months old)
Live-virus vaccination
Overwhelming TB disease




BCG vaccination 2 2 F 3¢5 11

2 Metaanalyses, 1993 Rodrigues

10 clinical trials

86% in prevention of meningeal & miliary T3
@ Mctaanaltyses, 1994 Colditz

14 clinical trials & 12 case-control studies

64% protection against meningitis

78% protection against disseminated TB

51% protection against pulmonary TB

BCG vaccination Z_ 3 £ %4 1

& 77% in British children

& 29% n Puerto Rico children

Recommendations for BCG
Vaccination
& Not recommended in immunization or TB control
programs in the U.S.

® BCGQ vaccination undertaken after consultation
with health department




#3TBCGZ £ 3
# HIV infection
# Congenital immunodeficiency
® Loukemia
B Lympligma

Thank you for your attention

BCG vaccination and TST

® 4718 BCG ahym A —#;
2 374 BCG thH A% TS
LIBI. :
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WRIEAEEEZ LA /& B B R
BRAFEE

5l &

MEFHERLRRE R - F K - RE =R RALR LY -

RAAMARRAEREZy BREYEAAABNRBEE  LdRE A

BRI B R BRITRMR LB NRBRE e mEELSENIAL T — B
HEm A A RRFRANRREI - MBI R T » ofTdi AY
AR RERSE  ERFERATAEGBBER  EBRUAZET AL

FhEBTRNATHREAEEAT X - REARAEAETEHHAEBHAE SN
SRS EARAE AIERRA FAREA P RAEHRGF Y AR
rTTFHREF2TH-

ok AR B A

I —~RaBRRATR—RENEE  RASHERAGN  RTRARE

2. B-REEHEBRBERIAECR (OB ORELAN)  MAZEY LA
RE AR BHHEZIMBRE %%&+wimrﬁ’u&&hiéﬁzm
[, e

3.%%ﬁ#ﬁ%ﬁfﬁﬁﬂ%ﬁ%ﬁ¥ﬁﬁT*Mﬁﬁ%ﬁ'%%6@@
LEREEERERNENUBIHBE L ELNES - WiBAKL
de-escalation therapy ©

4 BRCHBREBCALAKENR pRBABERE BEALEE

& - E59E 0 4o drug fever, abscess formation, or superinfection % - JE A8 3
HREE R LHEBMNREITHY BAhwEhbhBE Y2
ERBEMGRERFEM (AHI5) -

5. RAEZSH AN EEREREASF —EEM AR k22 R
£ | #4 empirical therapy ° % B KA A A BRMAEARE » EHirE
empirical therapy ; B KEGHEHAGRRTELKRE » B ﬁby REHEE
&R A6 0 #4 A target therapy o

IREIEBEZ I 5 R R A

A R (cellulitis)
F ¥ W% B a8k £ 7Tt Streplococeus 2, Staphylococcus aureus Fr 3] 42 » B R
LREHN_FEFREH AR+ EER > B A oxacillin # —F A > &%
BB E SR L oxacillin By T © Penicillin i 44 8% 7T £ 8 — 4%, cephalosporin

e



clindamycin %

NF AGHREBAREGAELALITNRRELE

1. Eagle phenomenon
1R % & Streptococcus PR3 A H¥ Fa&k X > M ABELHEBREG
penicillin #) X REBRBERTD > BREBKEE - LT AHEH
penicillin G + clindamycin € & 8 #6592 R > @ & clindamycin %% & By
B1E) > TR tm B H o046 R 0 #7 toxic sign b 8 8A B8 49 % AL
%ﬁ%%#o

2. E¥Emek X & RIMGAT I AR
¢b B &R A TR AR B A A Staphylococcus aureus R Pseudomonas
aeruginosa » 35 % % R KBTI 4£ A oxacillin + aminoglycoﬁde ~tazocin >
# = 4R 2 % w8 quinolone &% -

3. EHBABRRERE L MG OB KSR L GE Y R R
1kb MR AT ARMKRE R A Aeromonas hydrophila( 3% 7J\ ) & Vibrio
vulnificus(#:K) > BB R A& B }i'ﬁilﬁﬂfﬁi%é’] BAF L XREEAE
ARG B 25 B RAMELYREES g AR B E A Ml MR ST 0 b
8% JE L Bp4E A ceftazidime + minocin =X, & tienam or meropenem o

4. MR
VR R AR R RATTI A IR e ARE bR ERA
FH AT HFEMREFTEBRRRET - ZHEO8BTHER — it £
,35 unasyn ~ augmentin ~ ertapenem ~ 2%, % — /X, cephalosporins ° 18R 54 4%
ABBEUNERAREERRLE -

5. Bl ez gad X
BB GARABARBRBAR T RHEBERA > Bt unasyn
augmentin ~ ertapenem AR E G EEBY - EFR A MEY R L ERE
CHBALPEAREREETE  CARGHBEEL N LMK E -
B ot B &5 25 25 395 B A shock & impending shock B ILBP# F & =X
cephalosporins ~ tazocin ~ 2 tienam or meropenem &% °

A AR
B RSB AR X hih s BRI HR % (infiltration) > [5] 854
B RAAH B2 MR ERAE - AABDBEIMERT 4+ R F I X
AL Bl ER A REAOHABRRGEAT A CER FERE TS
Bl RTRAHER
ST B £ 14548 % & 4 £ interstitial pattern 2 alveolar pattern > # % % &
BENRLEEHRENA -
1. Interstitial pneumonitis

Interstitial pneumonitis & % & th ¥/ B, M B8 g2 Hey éi A B AT 5| A2 45



(%]

okE -~ BHE ME > AR E - mﬁ%é%&#@ﬁﬁﬁ
EREGLET 0 BF REHBABNBEANMDE S XA THE D -
BARAEF AL TARHDHERLE - LRELASE  THT
TMP/SMX + erythromycin (or azithromycin) + anti-TB /4 % > Jf_:’}r*ﬁ;ﬁ_ T
BT Ak > FUETH RR ARSI

A& B A ¥ (community-acquired pneumonia, CAP)
HEARERTANRFERARTANBRAAH AN L 8B
(Streptococcus pneumoniae) > B gb— V1876 535 5L A4 BT K 423K B M2k
o REERATH REERBORAE FRAMRBERRE > 80%8 M %
423K 4 # penicillin &9 MIC & €48 >0.06 pg/ml » 12 & 4 X 2o MIC &
5 <1 pg/ml > R A #7028 Bk MIC 4 >2 ug/ml - 3 24 E % penicillin G
3MU q6h #9358 7 &, » & F penicillin 2 ;& B T 3% 100 pg/ml » #3#>— A& 84
%K/U %‘/{E 7)—\ Qéz\?%-% °

Jo R EBBLEREATRIEURBE TR RLT > KA v E
4 B % > LB oy 4 i B 44 A penicillin Go 3% 5% & % COPD 44 secondary
infection 2, bronchopneumonia > ¢t 85 Hemophilus spp. &L & 45 TR A9t &
(%4 40%) » B L F) 85-# Hemophilus spp. R Sﬂ‘eptococcus preumoniae 7 %

&9 unasyn $1 augmentin {8 ik A & £ %4 5 £ — X cephalosporins #
Hemophilus spp. 2. &k R 4% > 124 Strepiococcus pneumoniae #1355 8 £ (A
# penicillin # 25-50%) - B REHEH o F— A cephalosporins [] &5

' Hemophilus spp. & Streptococcus pneumoniae 3 R34~ 4% > R AR Z 3B H

FEBER R 2% o .
R EHECEEATREIBURBRERBAREL » RAEREE
MR AL 7T BB R ¥ Streptococcus pneumoniae 3% F#% penicillin 2 4
& cefotaxime, ceftriaxone, cefepime, cefpirome, tienam, 2 meropenem ;4
B XREBERE=RE R quinolone T « ¥ ¥ = K % mAey
quinolone (levofloxacin =X moxifloxacin)fi¥f 69 F 1% /7 4§35 100% > thie
beta-lactam #9 10-20%FME % - R ERFEUM X X G 84y -
B AT g 7 Streptococcus pneumoniae ¥+ 4148 548 5 4y i U B M 12 90% LA
T ARG MERENATEERAREGERRARAM L o 122 8k
Rk E RS A atypical pathogen ATF| AL 2 BF X > & £ B Hin A5
%, P R 3 R A
RARFUMRAACTERS > BEATCEREZNRELLFTRBER
BH—BmT ) EhmETHRBETH MG 2 R o RAR LA %
W A AGIEARE - RBEBNE AR A HERNAE - R
REAAMEREAREE  SKRFALANBRETERR > Z—ETUER
% = 4X cephalosporins ; 25 % B AWM O E A BIREE > ARG YK E



(60-70%) A % RAZ B3R > R LBR LEBERBEY >

tazocin, tienam, meropenem, ceftazidime, cefepime, cefpirome % % 4 -

% mE RS X
WEAMKERAAFSE  BARTEBRLTE 100% - £55 & RBHE -
Bk B — TR X PINER SR BB E R TR - B bR
BEBE R ~ FHEFR CBERAE - AELELE—EIERERA ERE %
FAHEF pl 2 &% i 3 WBC>S, neutrophil predominant, CSF sugar<50 or 50%
of blood sugar B33 B R A B X -
LAEMWEHEMNEBEIRTEAEYNBERA L S eptococcus pneumomae
Klebsiella pneumoniae, Neisseria meningitidis, B Hemophilus influenzae( 3%, 1A
F) e BREBEMERE BT UER cefotaxime, ceftriaxone, cefepime,
cefpirome, tienam, or meropenem & & °

2o~ b Bk R SR B
FEEREERZRARGARE  BAFEEA S L coli, Proteus mirabilis 7%
X BE — 465 B E — K cephalosporin + aminoglycoside Bp 7T o
mEENERETBREFER %%Fhiﬁ&mmgéﬁ,mﬁ%,
GNB ESBL 37t % #$2 & AmpC 3% #4 % 2 ertapenem % I RRBEE XA E
B % P it i B SR % 0 Pseudomonas aeruginose 834 & AR 0 T
% =X LA L &9 quinolones 2, anti-pseudomonas % B-lactams & 4% o

1B~ BEAE P R 3

BERER R ETT A B X ~ MR ~ R B &A%

L BEX
#ﬂ R A BE ¥ (primary peritonitis) % 35 48 B 48 & o 4T 18 N\ BE B B PO 35 B R

» BE AR RIS A E. coli 0 B A7 A #yB-lactams LAk E LR T 45

%°$%mﬁ&ﬁxkyﬁﬁﬁﬁ&$%ﬁ%%L BV RS AT
i) A 0 JERE %1% B aminoglycoside °
Rk 4B BB HE % (secondary peritonitis)fa48 B B H R F > X RAERERE
RRATEEERE A @ARB RS M EFROEHERERER L E
MEFARENRBEGRA - A ZHEBUARLRE LN R ERE RS
M EERENE - RRABFE AT - REBE xé’ﬁmi R AT L IR
AR K BATR AR -
e P EBEER B PPUR 24 NN ) > AR EE 12 /)85
W BEBARE shock Bk B8 o JLBF 7T 4P ertapenem ~ moxifloxacin -
unasyn & — /&% ~ 2 clindamycin + aminoglycoside 4% - £ ¥ ertapenem
FlEsaEi® B FrH GNBESBL Hu i #h88 & AmpC L4k 48 > % 2 1 438



B o
ERMBERX D SR PPU2A NBBRART > S ABHE 12 /54 4 5
71 > % & H 3. shock > cancer perforation s {25 B% EBHE > 2R
BRENAGEmEHGEFH REETEOEBE L - B4R tienam ~
meropenem ~ 2, tazocin ;& #& o
Z R FE X (tertiary peritonitis) A5 R BMB X B T KB F R T Ey B
B BRBAENER SN RHEITFHELE LB FMREEBE T
# Pseudomonas ~ S. aureus 3£ %5 8 BN IR RS o Pudk E05 5 L K
EHBEBER  ERETREEEREK
2. HEEPIRR G
BAENRBTHREE— Bk s ThAA3] o lE - 4047 0
Gram’s stain X & B AAR S AARABRBTIHARR B R L A
B3] -
RE—BHm3l R BN E wH SR 0T Bl EH
Klebsiella pneumoniae > P2} AR5 #1 Salmonella, S. aureus, Streptococcus, E.
coli, 3% Klebsiella pneumoniae > % W& B % &5 E. coli, S. aureus, £
Streptococcus - B EBARG NI R > A kA @B E — &
cephalosporin % &8 69 5% — 4 A & -
FERRAINARMBIENRS @RS RARBNHTE - LR ES
- BARBHFIRRGEENEH c RN B A IRB S BRINIRE
CBIRES RAFRBEREBHTEAMBERGF AT o RRE A
C EREFREF CORAETHRBEAEENEBE R EET X -
3. B AR &
FEREREAFATROBRABEENRL > ToramBHR IR =
NAANF R EN@BSRARE  EHFTHORTFERABRER
BB FERERR L - BEAS TRARRLE LAERSFALAEN -
/6 /&% LA unasyn ~ augmentin - ertapenem ¥ — ;4 J& - & clindamycin +
aminoglycoside BBE | o '
S ERFRER RN @A S AR RRE > R EHHEA sexually-active
women * B AMABRBERAAKRARERE « 4% L4 ceftriaxone +
azithromycin 2 &% »

@9

ntl

!

R

M~ RLfoE B R S PR
B g A REMEAREN GRABKNNEERERGRE - L4 &
ZAERBETRE@ER  RHRRESRNETERALRRAEYRNES &
MR ERE AR B AR - B & B Stk 58954 5 R T B A0 88 7%
MEFZRT WU ERBOEELREEARR - RELBRRGR » &



A TERBZARIEP Bl R R B B2 R R ERE B R
Z EAERE B EIENARE S Blhesm B A MIER A TR X2 ER| &

% ;

BEBEERBIER  MAEFHRRKBEENREZ R LT -

o~ B BB AR B
FHEMGREG@ETRENRITRRENIE -
AT EREERLERT LGB A S aures, TB, Streptococcus 2
Salmonella » F£ %75 % 89 A Salmonella ##% & #4& > B b oxacillin &% % —
%, cephalosporin 3 % % 15 % — 4836 % B 4y -
IMEH B BT RENBRFEBAREER TS L BAE A ER T TS
BRE Gk o Ash ¥ R B R AT 85 2L oxacillin &% & — 4, cephalosporin +
aminoglycoside 74 % °
FRMG RSN FESLRATLREL HAAE— T EBTELA
FEAELBERE F@TARAT > HARBEYHMEK -

#] ~ Target therapy

1~
2\

3 ~

4 ~
5~

6 »

RERB@OEATRERRERDERLE o F B0 AEE
Tl it pBREToe BB RETMHEEEE AmpC
hyperproducing strain » {2448 85 fa] PY L€ i Rk 4 B kB - Bl LAt |35 48
WRAZREREXRBEB KRS > BER Tienam, meropenem,
ertapenem % carbapenem #8 &% % 4 &, cefepime J&% & LAE F,06B kLT
BTHREMEK  B—He@ ek
Pseudomonas spp, Acinetobacter spp, Enterobacter cloacae, Citrobacter
freundii, Serratia marcescens, Proteus vulgaris, Morganella morganii,
Providencia spp.
18 35 25 & A2 R S8 69 = 9% > 540 urinary tract infection 8547 T R S0 & X5
Salmonella spp @ % 18 & tafs 2 intracellular infection @ B ¢b R 7T 3£ f
ampicillin  (amoxicillin, augmentin, unasyn), baktar, chloramphenicol,
ceftriaxone, fluoroquinones £ 3] % i Sy fm o B 64 2 Ay 36 45 o
Prostatitis 8§ 2 7 baktar, erythromycin, fluoroquinones 3] £A % 1% prostate
Uremia 695 AR %2 85 A3 45 65 B-lactams #4978 B 3 R 3& 2 2R 5 & G(H)
b AR R BF T B4 T 1 gm vancomycin > Z 5 & G() e B R T
£k 7k B 4 4 F gentamicin or amikacin o
ESBL producing strains B AT4% 3 F H R4& K. pneumoniae, K. oxytoca, R
E. coli ¥ - ESBL By#£3848 ¢ B # » 12 K 7T by — AR AUR ML 50 4 395 2
oo W RERERRE R H R ceftriaxone, cefotaxime, azactam,
ceftazidime 1E47 —18 resistant 8% > 3% F 73 & %4 ESBL producing



strains - ESBL producing strains £f i g, % mild to moderate infection 8% =] g
cefoxitin,  cefmetazole, flumarin, moxalactam, fluoroquinones, %
B-lactam/B-lactamase inhibitor 24765 » B XA | R SR8 f 050 EEH
carbapenem(ertapenem, tienam, meropenem) 44774 5 o
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FEFTEAMERRREHREEERF TR

B ¥ — & HAA&EBBH Aseptic Technique
% — & KFEH# Skin Antisepsis
BEF = & BEmLzHE8%E Disinfection and Sterilization
S E W E HHOME P Advanced Cardiac Life Support
2% AL FE  MEEN Chest Tube Insertion
£ X & X A%48HE Bronchoscopy
B E v E #heZ Ao Analysis of Arterial Blood Gases
BN E A uH rachfostomy
B ¥ L = E-%. # F A7 Insertion of Nasogastric Tube
%+ & 28BS &%k Total Parenteral Nutrition.
@ E+—F LHENASEKRSE Esophagogastroduodenoscopy
® £+ % XB4#%#E Colonoscopy
2 £+=% mikEH Hemodialysis
B v[—\zé"’i E & F A Foley Catheterization
£+a%E BHEFH Lumbar Puncture
F+x%F AEWEEH Endotracheal Intubation

A EE S FEEE Spinal Anesthesia

A E+AE BEHRES Tau Peripheral Venous Catheterization

¥ s 25 0% 8 % B #ui7 Central Venous Catheterization

#E_TE DABRCMEEN Pediatric Advanced Life Support
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1. E A8 EEM Aseptic Technique
2. B JEH# Skin Antisepsis
3. BBz iHHEARE Disinfection and Sterilization
4, FH& Mg B4 Advanced Cardiac Life Support
5. BiEAE 4 B4 Swan-Ganz Catheterization
6. M % E M Chest Tube Insertion
7. ¥ 2. %484 % Bronchoscopy
8. Fk ik A8 o # Analysis of Arterial Blood Gases
9. & % i& a7 Tracheostomy -
10. maRx % & Thoracentesis
11. 8§ 5‘”‘%_)\#%? Insertion of Nasogastric Tube
12. E% 4bk?‘lffi ##x & Esophagogastroduodenoscopy
13. KB4 #ﬁé Colonoscopy
4., ZHR&EBS *ﬁ/’& Sigmoidoscopy
15. Bk EAk#E: 2 Coronary Angiography
18, k&t Hemodialysis
17. BEEFEH E% E 47 Inplantation of Continuous Ambulatory Peritoneal
Dialysis Catheter
R4 E A Foley Catheterization
19. #pkE % B4t Arterial Catheterization

20. P #$Ak & B Central Venous Catheterization
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¢ Background
¢ Personnet Health Elements

#- Bloodborne Pathogéns

« Dental Unit Waterlinés
¢ Special Considerations

Guidefines for Infection Control in Denlal Health-Care. Setlings—
2003 -MMWR 2003; Vol..52: No. RR-1

2003 £ B CDCx 7 #rk 4 4 A)

- Ecgi @‘ELCDC TRAR S E
&AL




Chain of Infection

| URES T S 30
Pathogen

& Mucous membranes

FHRBCEANR AR %

2 AR 2
T2 4
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Patient

A 3R IR L= 1%

Source
HBV
HBsAg* and HBeAg®  22.0%-31.0% clinical hepatitis;, 37%-62%
. «],’E} 55,\;,]—‘% 7 A% g jif - sérological evidence of HBV infection
’ . ) ) HBsAg' and HBeAy  1.0%-6.0% clinical hepatitis, 23%-37%
» ﬁlz&% 2 g% : serological evidence of HBV infection
HCv 1.8% (0%-7% range)

HIV 0.3% (0.2%-0.5% range)
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Transmission of HBV from | @ : )
‘ Oc i
Infected DHCP to Patients Tra%%ﬁiéi?oari Zﬁgﬁ 5 H%g

» Nine clusters of transmission from dentists and
oral surgeons to patients, 1970-1987
» Eight dentists tested for HBeAg were positive » Three reports of transmission from blood

> Lack of documented transmissions since 1987 splash to the eye
may reflect increased use of gloves and vaccine

» Inefficiently transmitted by occupational
exposures

_ ) e » Report of simultaneous transmission of HIV
» One case of patient-to-patient transmission, and HCV after non-intact skin exposure
2003




H’ealthCaré Workers with -Documenited and
Possible Occupationally Acquired HIV/AIDS
DG Database-as of December 2002

. Docpmented Possible
Dental Worker . ) 8

*3 dentists. 1 oral surgeon, 2 dental assistants

Characteristics of Percutaneous
Injuries Among DHCP

» Reported frequency among general dentists
has declined

» Caused by burs, syringe needies, other
sharps

» Occur outside the patient's mouth
> Involve small amounts of blood

» Among oral surgeons, occur more frequently
during fracture reductions and procedures
involving wire

Risk Factors for HIV Transmission after
Percutaneous Exposure to HiV-Infected
Blood
CDC Case-Control Study

Souirce’ Cardo, et al.; N England J Médicie
1997;337:1485-90.

Exposure Preveniion Strategies

» Engineering controls
» Work practice controis
» Administrative controls




. A dministrative Controls ' 1 , Post-exposure Management
Program

¥ Policies, procedures, an v » Clear policies and procedures
: : Sl Education of dental heaith.

Post-exposure Management

» Wound management ‘
» Exposure reporting i : 1
» Assessment of infection risk ' Hand Hyg iene
®Type and severity of exposure
® Bloodborne status of source
person
@® Susceptibility of exposed person




Efficacy of Hand Hygiene
Preparations in Reduction of
Bacteria

Better

. Source: http://www.cde.gov/handhygiene/materials.htm

Special Hand Hygiene
Considerations
Use hand lotions to prevent skin

- dryness

- Consider compatibility of hand care
‘ products with gloves (e.g., mineral oils
¥ and petroleum bases may cause early
glove failure)

- Keep fingernails short
Avoid artificial nails
Avoid hand jewelry that may tear gloves

Alcohol-based Preparations

Limitations
» Cannot be used if

: XS -z Hand softer and:
than sinks glove powders may
' “build-up”

Personal Protective
Equipment




Gloves

> Minimize the risk of health care personnel
acquiring infections from patients
revent microbial.flora from bei

5 Are not a s(lb'stltutevfo handWa‘sﬁmg!

Recomm ndations for Gloving |

Remove gloves that
are torn, cut or punctured

Do not wash, disinfect
or sterilize gloves for reuse ¢

Recommendations for Gloving

» Wear gloves when contact
with blood, saliva, and

Latex Hypersensitivity and
Contact Dermatitis




’Géneral Recommendations =~
Contact Dermatitis and Latex Allergy

» Educate DHCP about reactions
associated with frequent.hand hygie_ne

Semi-critical

Critical Instrumenis
Instruments

> Penetrate mucous membranes or : » Contact mucous membranes but
contact bone, the bloodstream, or . do not penetrate soft tissue
other normally sterile tissues (of the : _ - .
~ Heat sterilize or high-level

mouth) o s
+ Heat sterilize between uses or use Isinfec

sterile single-use, disposable devices » Examples: Dental mouth mirrors,
» Examples include surgical instruments, amalgam condensers, and

scalpel blades, periodontal scalers, dental handpieces

and surgical dental burs




Automated Cleaning

Preparation and
Packaging

» Critical and semi-critical items that will
be stored should be wrapped or
placed in containers before heat
sterilization

» Hinged instruments opened and
unlocked

> Place a chemical indicator inside the
pack

» Wear heavy-duty, puncture-resistant
utility gloves

Manual Cleaning

Soak until ready to

Heat-Based Sterilization

» Steam under pressure (autoclaving)
B Gravity displacement
&Pre-vacuum

> Dry heat
~ Unsaturated chemical vapor

10



Storage of Stérile and Clean
ltems and Supplies

» Use date- or eveni-related shelf-life practices

Environmental Surfaces

> May become contaminated

» Not.directly involved in infectious
disease transmission

> Do not require as stringent
decontamination procedures

Environmental Infectio

Categories of Environmental
Surfaces

» Clinical contact surfaces
s High potential for direct contamination from
spray or spatter or by contact with DHCP's
gloved hand
» Housekeeping surfaces
2 Do not come into contact with patients or devices
o Limited risk of disease transmission

11



General Cleaning
Recommendations
» Use barrier precautions {e.g., heavy-duty utility

gloves,. masks, protective eyewear) when . -
Jegning:and:disinfectin ental surfa

o not use sterilant/hig
environmental surfaces

Cleaning Housekeeping Surfaces

> Routinely clean with soap and water or an
EPA-registered detergent/hospital disinfectant
routinely

» Clean mops and cloths and allow to dry
thoroughly before re-using

> Prepare fresh cleaning and disinfecting
solutions daily and per manufacturer
recommendations

Cleaning Clinical Contact Surfaces

» Risk of transmitting infections
greater than for housekeeping
surfaces

n
‘EPA-registered-low- (HIV/HBV. &
claim) to intermediate-level B
(tuberculocidal claim) hospital
disinfectant

Medical Waste

» Medical Waste: Not considered infectious,
thus can be discarded in regular trash

» Regulated Medical Waste: Poses a
potential risk of infection during handling
and disposal

12



Denta'i Unﬁ Waterii‘nes
and Biofilm

» Microbial biofilms form x : » Using water of uncertain quality is
in small bore tubing of Sy . inconsistent with infection contro! principles
dentalunits.sns i - :Colony:counts i water from

Dental Unit Water Quality

nicroorganism
municipal water supply

Dental Water Quality Available DUWL Technology

) ; Independent re i
For routine dental treatment, B : g pendent reservoirs

meet regulatory standards for [N ' » Chemical treatment
drinking water (<500 CFU/mL N . Filtrati
of heterotrophic water bacteria) [l -2 . ~ Filtration

* » Combinations

~ Sterile water delivery systems

13



Dental Handpieces and Other Devices
Attached to Air and Waterlines

Special Considerations

» Dental handpieces and » Handling biopsy
other devices attached 1o specinens . » Clean and heat sterilize intraoral devices that
air and waterlines _ » ‘Handling extracted teelh can be removed from air and waterlines

ct

“¥-Grelt: jacob-~
Disease (CJD) and other -
prion-related diseases

Components of Devices Permanently . Saliva Ejectors
Attached to Air and Waterlines o

> Do not enter patient's mouth but may . - » Previously suctioned

become contaminated fluids might be retracted
» Use barriers and change between uses into the patient's mouth

» Clean and intermediate-level disinfect the .
surface of devices if visibly contaminated when a seal is created

» Do not advise patients to
close their lips tightly
around the tip of the
saliva ejector

14



Precautions for Parenteral
Medications
: P
» IV tubings, bags, -
©° connections, needles, and
syringes-are sing|

"Prep‘rocedural Mouth Rinses

» Antimicrobial mouth rinses prior to a dental
procedure

e Reduce number of microorganisms in aerosols/spatter

o Decrease the number of microorganisms introduced
into the bloodstream

» Unresolved issue-no evidence that infections are
prevented

Single-Use (Disposable)
Devices

» Intended for use on one patient during a
single procedure
Ustally.no

Oral Surgical Procedures

» Present a risk for microorganisms to enter the
body

» involve the incision, excision, or reflection of
tissue that exposes normally sterile areas of
the oral cavity

» Examples include biopsy, periodontal surgery,

implant surgery, aﬁical surgery, and surgica
extractions of teet

15



Extracted Teeth

» Considered regulated
medical waste

| Laéér/EIectfdsufgery'Plumes and
Surgical Smoke

+ Destruction of tissue creates smoke that
may contain harmful by-products

» Infectious materials (HSV, HPV) may
contact mucous membranes of nose

» No evidence of HIV/HBYV transmission
» Need further studies

'Handlihg E'xtracted'Téeth ‘
in Educational Settings

. » Remove visible blood and debris

atio

Dental Laboratory

» Dental prostheses, appliances, and
items used in their making are
potential sources of contamination

» Handle in a manner that protects
patients and DHCP from exposure to
microorganisms

16



Risk of TB Transmission in
Dentistry

» Risk in dental settings is low

Infection Control for Known CJD
or vCJD Dental Patients

» Use single-use disposable items and
equipment

» Consider items difficult to clean (e.g.,
endodontic files, broaches) as single-use
disposable

» Keep instruments moist until cleaned
» Clean and autoclave at 134°C for 18 minutes
» Do not use flash sterilization

Preventing Transmission of TB in'

Dental Settings

» Assess patients for history of TB
Defi ctive de atment:

17



Public Health Importance of
Surgical Site Infections

ShEHE O B FHTE Z R

= In U.8,, >40 million inpatient surgical

Sost $400 per-infection |
$130-3$845 million/year)

CDC Definition of Surgical Site
Infections

® SSI level classification
® Incisional SSt
- Superficial incisional = skin and : ] 4 Suporticlal
subcutaneous tissue i N 7 g
- Deep incisional = involving deeper soft Tiasue
tissue
e Organ/Space SS! et i
~Involve any part of the anatomy (organs
and spaces), other than the incision,
opened or manipulated during operations

Cross Section of Abdominal Wall
Depicting CDC SSlI Classifications

Ornnn/Spacs




Microbiology of SSls : Pathogenesis of SSi

+ Unusual pathogens

- Rhizopus oryzea - elastoplast adhesive ; * Retationship equation
bandage

SSI Risk Factors

Age Hair removal/Shaving o o .
Obesity Duration of surgery Pe”ope I‘atlve Pre\lentl\!e
Diabetes Surgical technique

Malnutrition Presence of drains Meas ures

Prolonged precperative Inappropriate use of

stay antimicrobial prophylaxis

Infection at remote site

Systemic steroid use

Nicotine use




Surgical wound infection rates

@ Clean wound 1-2%
_®Clean prosthetic. .~ - . - <5%

Am J Suig 7994;167:158-19S

Definition of prophylaxis vs
therapy

@ Prophylaxis
antimicrobials given prior to attachment of
contaminating bacteria to host tissues at
the operation site

@ Therapy
antimicrobials given after possible
attachment

Site-specific infection rates without
antimicrobial coverage

. Wound infec nrate {%}

ascilar .
Head and neck
’ AnnuRev Med 1993

“the routine use of prophylaxis
in clean operations is
unnecessary and undesirable”

Dr. Maxwell Finland
RI Med J 1960:43:499-504




Kinetics of bacterial growtih after its
seeding into.a surgical wound: i

? r s,
Antibiofics administraled

Timing of prophylactic antibiotics and
rates of surgical-wound infection

Time of
Administration
Early
Preoperative
Perioperative

No. of No. (%) of Relative risk  Odds ratio
patients infection  (95% Cl)

369 14(3.8) 67 (2.9-14.7)

1708 10 {0.59) 1.0

282

4) 240979 241

58(26-123) 58
2847

4(1.4
Postoperative 488 16 (3.3)
44 (1.5

5)

5 NIJA 1992:326:251-6
hus before inc: .
within 3

Timing of penicillin injection and
the size of staphylococcal lesion in
guinea pig

=

4 5
Lesion age in hrs when penicillin injected .~ sy,

Rates of surgical-wound infection
vs timing of prophylaxis

NEJN 1992:326:281-6
- Incision




Objectives of prophylaxis &
therapy

® Clean surgery '
vent insic contaminati

i
dicate bacteriathat havé alréady
ecome attached to-host tissues

Differing actions of antimicrobials in
therapy and prophylaxis

® Rheumatic fever
oral sulfonamides, oral penicillins
@ Postpartum endometritis after C/S
cefazolin, cefoxitin, cefotetan
@ Surgical prophylaxis
2nd. 3 -cephalosporin, cefazolin

infection rates in clean neurosurgical
operations, controlled studies

Infection rate (%)

with:

7.4 4.1

o . Newroswrgers 1989;24:401-3

Recommended antibiotic for
prophylaxis

® Gynecologic surgery
CIs cefazolin (1g V)

after cord clamp
Hysterectomy cefazolin (1g 1IV)
Abortion cefazolin (1g IV)

@ Orthopedic surgery
Open reduction cefazolin (1g IV)
Internal fixation cefazolin (19 1V)
Joint replacement cefazolin (1g I\V)
Spinal fusion No proven benefit
Leg amputation cefoxitin (2g IV)




Results of cephalosporin prophylaxis

for experimental wound in mice
Contaminant Treatment  No.  Mean CFU/g Infection rate(%)

S. aureus cefazolin 42 22.5K 2.4
S. gureus cefamandole 42 © 408K 7

Feeal , . 85.4

- -Stogery 1985195304

Intraoperative concentration
(ug/mil) of the cephalosporins

Specimen  Cefamandole Cefoxitin Cefazolin -
Ser
At drug infusion 119.7 96.3 140.8
At0.25h 98.6 79.4 130.9
Atih 56.1 457
At2.2.h 238 20.3
At4dh 73 6.9
Hematoma 211 17.2
Muscle 14.7 12.6 )

J Bone Joint Surg Am 1985:67.921-4

Comparative trial of cefazolin and
moxaiactam for prophylasxis of
abdominal hysterectomy: total

infection morbidity

Obstet Gynecol 1985:66:372-6

Prophylactic antibiotics in
appendicitis

Prophylactic antimicrobial ~ No. of patients  Infection

] ] operated rate (%)
Placebo  TT3g51T T 747
Cephalosporins 336 15.8
Metronidazole 1325 10.8
Broad-spectrum penicillins 114 8.8

Antiaerobe/anaerobe 261 2.7

Infect Dis Clin N Am 7992,6:673-25




Special considerations : li _ Special considerations : il

®Ce , : ® Prevention of septic

Early treatment of compound fractures &
abdminal trauma -

- OUTCOMES

o DESIGN: Prospective « Incidence of SSI
= POPULATION: CABG patients (N=2641) + lIsolation of a resistant pathogen
Group 1: pts who received < 48 hours of - 43% of patients received AP > 48 hr
AP

] <48 hrs group: 8.7% (131/1502) vs
GrOUp 2: pts who received > 48 hrs of AP «  >48 hrs group: 8.8% (100/1139), p=1.0
Antimicrobial resistant pathogen

OR 1.6 (95% CI 1.1-2.6)




Supplemental Perioperative O,

- DESIGN: Randomized controlled frial,
double blind :

p= .
Greif, R, et al, NEJI, 2000

Pre-operative Shaving/Hair Removal

€ Seropian, 1971
v Method of hair removal
Razor = 5.6% SSl rates
Depilatory .6% SSl rates
No hair removal = 0.6% SSl rates

Timing of hair removal )
Shaving immediately before = 3.1% SSI rates

Shaving < 24 hours before  =7.1% SSi rates
Shaving >24 hours before = 20% SSl rates

Pre-operative Antiseptic Showers/Baths

& Most studies examine effects on skin cotony counts
antiseptic showering decreases coiony counts

® Few studies examine effect on SSl rates

Pre-operative Shaving/Hair Removal

@ Multiple studies show

- Clipping immediately before operation
associated with lower S8l risk than
shaving or clipping the night before
operation




Parameters for Operating Room
Ventilation®

« Temperature: 68°-73°F, depending on
normal ambienttem

*American Institute ol Architects, 1996

Role of Laminar Air Fiow
(Ultraclean Air} in Preventing SSi

= Most studies involve only orthopedic
operati ns

“Ultraclean air +'AP: ‘SSirat
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Components of
infection Control Program

= Infection Control Practices for H.U
= Surveillance for Infections
= Infection Control Training and education

I.C practices for H.U

= |.C precautions specifically designed to
prevent transmission of bloodborne viruses
and pathogenic Bacteria among patients
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I.C practices for H.U: Virus

= Routine serologic testing for HBV,HCV

= Vaccination of susceptible patients against
HBV

* Isolation of patients who are HBsAg +




Routine HBV HCV Testing Schedule

Monthly Semiannual Annual

Patient On admission

All patients HBsAg. Ab. Anti-HBc.
Anti-HCV. ALT
HBV(-), HBsAg
nonresponder :
Anfi-HBs (+} & Anti-
Arti-HBe (-} HBs
Anti-HBs (+) &  No additional HBV testing needed
Anli-HBc (+)
Anti-HCV (-} ALT Anti-HCV

Routine Serologic Testing
+ Routinely test all chronic hemodialysis
patients for HBV and HCV infection.
= Routine testing for HDV or HIV infection for

purpoeses of infection control is not
recomimended.

I ANBBRIAF X7 &4

Hepétitis B Vaccination

» Vaccinate all susceptible patients against
hepatitis B
= Test for anti-HBs 1-2 mo. After last dose :
—if Ab - 10 mlU/ml, retest annually, give booster
dose if Ab declines to < 10
— If Ab < 10 mlU/ml, revaccinate and retest

Hepatitis B Vaccination

« HB vaccination is recommended for all
susceptible chronic hemodialysis patients and
for all staff members.

 Test all vaccinees for anti-HBs 1-2 months after

the last primary vaccine dose.
- Adequate response: > 10 miu/ml

Management of HBsAg+ Pis &
Staffs

« Follow infection control practices for H.U for
all pts

= Dialysis HBsAg+ pts in a separate room using

separate machines, equipments, and

supplies

Staff members caring for HBsAg+ pts should

no care for HBV-susceptible pts at the same

time ( during the same shift or patient

changeover)

o
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Hemodialysis Staff Members

= Routine testing of staff members is not
recommended except when required to

document response to hepatitis B vaccination.

« Routine testing of staff members for HCV,
HDV or HIV infection is not recommended.

I

Cleaning and Disinfection

« Establish written protocols for C./D.
surfaces and equipment in the D.U

= After each pt treatment, clean
environmental surfaces

« Use any soap, detergent, or detergent
germicide

Cleaning and Disinfection

- Between use of medical equipment
{ scissors, hemostats, clamps, stethoscopes,
blood pressure cuffs), clean and apply a
hospital disinfectant{ LLD)

» [f the items are visibly contaminated with

blood, use a tuberculocidal disinfectant
(ILDY.

Cleaning and. Disinfection

¢ For ablood spill, immediately clean the area
with a cloth soaked with a tuberculocidal
disinfectant or a 1:100 dilution of household -
bleach (300-600 mg/L free chiorine) (ILD)

Disiniection Procedures in H.U
ltem/surface LLD ILD

> Gross blood v
« Hemod. Port caps v
= Inter. Path. D. mach. v
« Water treat. v v
= Scissor, clamp, cuff,

stethoscope v v

= Environ. Surface, ext.
H. machine v

Cleaning and Disinfection

> Routine bacteriologic assays of water and
dialysis fluids should be performed.




Surveillance for Infections
Develop and maintain a separate record-
keeping system to record the results of :

- pts vaccination status

- serologic festing results for
viral hepatitis (including ALT)

- episode of bacteremia

Infection Control
Training and Education

= Training and education for both
staff members and patients (or their
family care givers)

°

-

Training and Education

At least annually :

Proper hand hygiene technique

Proper use of PPE

Modes of transmission for bloodbomne viruses
I.C practices for H.U

Housekeeping
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Behavior change
¢ Respiratory hygiene/cough etiquette

» Hand washing

Work Practice Controis
- No food/drink/smoking, handling of contacts, or
application of cosmetics in work area where
there is potential for exposure
- Minimize splashing, spraying, spattering, and
generation of droplets
< No mouth pipetting
= Decontaminate surfaces and equiprment after
use
A ‘
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Critical Instruments

- Penetrate mucous membranes or contact
bone, the bloodstream, or other normally
sterile tissues (of the mouth)

- Heat sterilize between uses or use sterile
single-use, disposable devices

- Examples include surgical instruments,
scalpel blades

Semi-critical Instruments

- Contact mucous membranes but do not
penetrate soft tissue

- Heat sterilize or high-level disinfect

Noncritical Instruments
and Devices

- Contact intact skin,

- Clean and disinfect using a low to
intermediate level disinfectant

- Examples: pulse oximeter, blood pressure
cuff

Instrument Processing Area

- Use a designated processing area to control

quality and ensure safety

- Divide processing area into work areas

— Receiving, cleaning, and decontamination
— Preparation and packaging

— Sterilization

— Storage

Automated Cleaning

. Ultrasonic cleaner
. Instrument washer
- Washer-disinfector

- Soak until ready to clean
- Wear heavy-duty utility

Manual Cleaning

gloves, mask, eyewear,
and protective clothing




Preparation and Packaging

« Critical and semi-critical items that will be
stored should be wrapped or placed in
containers before heat sterilization

+ Hinged instruments opened and unlocked
- Place a chemical indicator inside the pack

- Wear heavy-duty, puncture-resistant utility
gloves

Heat-Based Sterilization

- Steam under pressure (autoclaving)
—Gravity displacement
—Pre-vacuum

- Dry heat

- Unsaturated chemical vapor

Liquid Chemical
Sterilant/Disinfectants

+ Only for heat-sensitive critical
and semi-critical devices

- Powerful, toxic chemicals raise
safety concerns

+ Heat tolerant or disposable
alternatives are available

Sterilization Monitoring
Types of Indicators

- Mechanical

—Measure time, temperature, pressure

- Chemical

— Change in color when physical parameter is
reached

- Biological (spore tests)

— Use biological spores to assess the sterilization
process directly

Storage of Sterile and Clean
ltems and Supplies

- Use date- or event-related shelf-life practices

- Examine wrapped items carefully prior to use

- When packaging of sterile items is damaged,
re-clean, re-wrap, and re-sterilize

- Store clean items in dry, closed, or covered
containment
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- Definition: Medications that are injected
into the body

- Cases of disease transmission have been
reported ’

- Handle safely to prevent transmission of
infections

Precautions for Parenteral
Medications
- 1V tubings, bags,
connections, needles, and
syringes are single-use,
disposable

- Single dose vials

-~ Do not adrainister to rultiple
patients even if the needle on
‘the syringe is changed

— Do not combine leftover
contents for later use

Single-Use (Disposable)
Devices

- Intended for use on one patient during a
single procedure

- - Usually not heat-talerant
- Cannot be reliably cleaned

- Examples: Syringe needles, prophylaxis cups,
and plastic orthodontic brackets

(2K wﬂ'
recautions for Surgical
Procedures

Sterile Surgeon’s

Surgical Gloves

Scrub

Sterile Irrigating
Solutions

Handling Biopsy Specimens

- Place biopsy in sturdy,
leakproof container

- Avoid contaminating the
outside of the container

- Label with a biohazard
symbol

Environmental Infection
Control




cnvironmental Surfaces

- May become contaminated

- Notdirectly involved in infectious disease
transmission

- Do not require as stringent
decontamination procedures

oy
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Categ

Surfaces

+ Clinical contact surfaces

- High potential for direct contamination from spray or
spatter or by contact with DHCP's gloved hand

- Housekeeping surfaces

~ Do not come into contact with patients or devices
- Limited risk of disease transmission

General Cieaning
Recommendations

Use barrier precautions (e.g., heavy-duty utility
gloves, masks, protective eyewear) when
cleaning and disinfecting environmental surfaces

Physical removal of microorganisms by cleaning
is as important as the disinfection process

Follow manufacturer's instructions for praper use
of EPA-registered hospital disinfectants

Do not use sterilant/high-level disinfectants on
environmental surfaces

Cleaning Critical Contact
Surfaces

+ Clean then disinfect using an EPA-
registered low- (HIV/HBV claim) to
intermediate-level (tuberculocidal claim)
hospital disinfectant

Cleaning Housekeeping Surfaces

- Routinely clean with soap and water or an EPA-
registered detergent/hospital disinfectant
routinely

- Clean mops and cloths and allow to dry
thoroughly before re-using

+ Prepare fresh cleaning and disinfecting
solutions daily and per manufacturer
recommendations

Medical Waste

+ Medical Waste: Not considered infectious,
thus can be discarded in regular trash

- Regulated Medical Waste: Poses a
potential risk of infection during handling
and disposal




Regulated Medical Waste
Management

Properly labeled containment to
prevent injuries and leakage

+ Medical wastes are "treated” in
accordance with national and local
regulations
Processes for regulated waste
include autoclaving and incineration

What is Infectlous Medicai Waste

Infectious Medical Waste is defined as medical
waste capable of producing an infectious disease.

Waste is considered Infectious when itis:

¢ Contaminated by an organism that is pathogenic to
healthy humans;

= The organism is not routinely available in the
environment; and

° The organism is in significant quantity and vnrulence
to transmit disease.
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infection Conttrol and Prevention
What is infection control?

Infection Control encompasses the
processes and activities that identify
and reduce the risks of acquiring and
transmitting endemic or epidemic
infections among individuals

Chain model of infectious
diseases
* Source

« Transmission mode
= Host portals
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infectious diseases control paints

< Control/contain the source
(TR ER)
« Interrupt transmission
(P87 5%, 2e 4b)
= Reduce susceptibility of the host and/or
number of susceptible hosts
(D 5 &E x)
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Case finding with rapid identification/isolation of sources
inciudes screening/triage of high-risk cases
Pest/vector control
« Environmental disinfection
< Behavior change
— Respiratory hygiene/cough etiquette -
— Frequent Handwashing
— Self-limiting of contacts
— Contain secretions/excretions
— Use of barrier protection (surgical mask, dressings})
+ Rapid delivery of effective treatment/vaccination

T

A MR e

= Respiratory Hygiene/Cough Etiquette
Standard precautions
Expanded precautions

= Vaccination

= |mmune globulin
s Prophylaxis

» Self isolation

Triage (#:1%)
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Behavior change

- Respiratory hygiene/cough etiqueite
- Hand washing

Respiratory hygiene/cough
etiquette: |
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Standard Precautions

Standard Precautions: Basic preventive
measures to be used with all patients at all
times.

—~ Gloves for contact except perspiration and intact

skin

— Hand Hygiene

~ Patient Placement

— Other PPE based upon anticipated exposure

— Safe Work Practices

— Environmental measures

Engineerfng Controls folr Needle
Stick

 Sharps with Engineered Sharps Injury
Protection (SESIP)~ a non-needle sharp or
needie with a built-in safety feature or
mechanism that effectively reduces the risk of
an exposure incident

Examples include:

Méré' Examp{cs |

rIn use’ =,
1
| |
i
i

Retractable lancets

el

o AMleruse]

Add-ons (needle covers) Self»blunting needles

Engineering Controls

¥ Ik -

+ Needleless Systems = Device
that does not use a needle for:
+ collection of body fluids
+ administration of
medication/fluids
any other procedure with
potential percutaneous
exposure to a contaminated
sharp




« Contaminated needles/sharps shall not be bent,
recapped or removed unless there is no feasible
alternative or if required by a specific medical
procedure

= Such bending, recapping, or removal must be
done though use of mechanical device or a one-
handed technique

« Use puncture-resistant sharps container
for disposal of sharps

33
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Work Practice Controls
No food/drink/smoking, handling of contacts, or

application of cosmetics in work area where
there is potential for exposure

+ Minimize splashing, spraying, spattering, and
generation of droplets
= No mouth pipetting

+ Use secondary containment for transport,
shipping, or storage of containers

« Decontaminate surfaces and equipment

Expanded Precautions

Syndromic or empiric
Contact Precautions
Droplet Precautions
Airborne infection Isolation

Expanded Precautions
Syndromic or Empiric Precautions

Certain clinical conditions carry a sufficiently high risk to
warrant use of expanded precautions while awaiting
laboratory confirmation of infection

+ Diarrhea — standard + contact precautions

+ Meningitis — droplet for 15t 24 hrs. Mask/face protection

+ Rash or exanthems — dependent on specifics

* Respiratory infections — dependent on specifics

+ Skin or wound infection — standard + contact precautions

Expanded Precautions
Contact Precautions

» Place patient in a private room

« Wear gloves and gown for all contact with

patient or with potentially contaminated

surfaces or items

Limit transport of patient

» Use disposable patient care items whenever
possible
- If patient care items.must be shared, disinfect

between patients

= Clean patient room at least daily and disinfect

high touch suifaces

Expanded Precautions
Droplet Precautions
= Private room
* Wear a surgical mask for close patient
contact
— For SARS and Avian influenza, wear N-95
respirator and also wear eye protection
 Limit patient transport

— Instruct patient to wear a surgical mask and follow
respiratory hygiene/cough etiquette. Notify
receivers of precaitions




Droplets from a Cough

Numoar of droplats

TR
08 10 15 20 25
Droplol damater, micromler

Source: Papineni RS, Rosenthal FS [1997]. The Size
Distribution of Draplets in the Exhaled Breath of Healthy
Subjects. Journal of Aerosol Medicine. 10(2):105-116.

Expanded Precautions
Airborne Infection Isolation

Requirements
+All persons who enter room must wear respiratory protection
(NIOSH approved N-95 or higher respirator
‘Private room and bath with special air handling and
ventilation capacity (negative pressure to surrounding area)
+12 air exchianges per hour (6 for existing facilities)

«Air exhausted directly ouiside or recirculated through HEPA
fliltration

‘Nern immune HCW do not care for patients with measles,
chickenpox or smallpox, regardiess of use of PPE

In setiings where All cannot be implemented, use thsical separation,
mask {surgical) the patient, provide fresh air if possible. provide N-95 or
higher respirators for healthcare personnel untll fransfer te a facility with All.

Role of Surgical Masks?

A surgical mask is NOT
respiratory protection
- 1° intent: preventing wound
contamination by infectious
droplets from HCW's respiratory
tract
* 2° use: barrier protecting HCW’s
nose and mouth from large droplet
spiashes, sprays of infectious
material
Particles can enter at edges of mask
Some not constructed using
particulate filter media

Assumptions for Respirator Use

1. Need to protect HCWs from possible
secondary transmission from ill patients (not
1° release)

2. Respirators will be used in the context of a
complete respiratory protection program

N-95 Filtering Facepiece
Respirators

a0

Benefits of fit testing

e Study: 25 volunteers, 21 models of N-85
respirators

» Without fit testing, 95% of the tests had up to

33% leakage




Powered Air-Purifying

Respirator
PAPR

Full Facepiece Elastomeric
Respirator (FFR)

Respirator APF
Disposable air-purifying (N-95) 10
PAPR with hood 25
Full-facepiece air-purifying respirator a0
PAPR with tight-fitting facepiece 50
SCBA, fuil—faoepiece, positive pressure {10,000

Infection Control Lessons
= The details of prevention and control

measures always matter

* Personal habits may make the difference
between acquiring or evading an infection

- Multiple factors of modern society may make
predictions of transmission rates tenuous, at
best

+ We are living in a time of unprecedented
infectious disease risks.
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= HIV, HBV, HCV, TB, skin parasites,
syphilis, gonorrhea, chlamydia, MRSA 3
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= Post-exposure Prophylaxis
After any percutaneous (sharing injection-drug
equipment or human bite) or mucosal (sexual)
exposure to blood
Fully vaccinated victim: no vaccine
- Susceptible victim: Vaccinate & evaluate if HBIG
required
- Test source
- If HBsAg+, HBIG ASAP & < 7 days after the
exposure (standard practice)

1

» CEJT"'* i -k AT B 4
* Acute HCV infectionz;m A%

cn H* % F)J, \ I

- Postexposure Management for HCV
- After percutaneous or mucosal exposure to blood
- Testsource
If source positive: Test exposed HCV and ALT
Baseline, 4-6 months
- HCV RNA at 4-6 weeks
» 1G and antiviral agents not recommended
» Chronic Hepatitis C Treatment
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Screening

- Mantoux for employees /long-term inmates
- Evaluated for treatment for LTBI

Isolate suspects and cases

Treat immediately; DOT

Contact investigation
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MRSA Colonization/Disease
+ Colonization: 30% of population colonized with S. aureus

Subset colonized with MRSA: 1-8% 7?7

- Colonized are more likely to develop infections
however, majority colonized remain asymptomatic

- Staph colonization more common in IVDU, DM,
hemodialysis, AIDS, previously hospitalized patients

+ Infection

* Mild skin or soft tissue infections (furuncle, infected
pimple, insect bite, spider bite, sore)

+ More serious MRSA infections (cellulitis, deep abscesses
septic arthritis, pneumonia, sepsis)
High risk: diabetes, HIV infection, chronic skin conditions

MRSA Transmission

From person fo person by contaminated hands
Simple contact

- Picking at lesions

+ By objects (fomites): sharing towels, personal
hygiene items, athletic equipment, close-contact
sports, sharing injection drug use equipment,
unsanitary tattooing practices

+ Persons with asymptomatic MRSA nasal carriage
when symptomatic with viral URI

MRSA Prevention
+ Education
-+ Hand hygiene program: hand-hygiene

measures to implement

- Education on hand hygiene importance and
technigue

Sanitize: hand sanitizer OK if not visibly sailed
- Wash: soap/water 10-15 seconds
job, food, toilet, soiled, inmate skin contact

MRSA Prevention: Sanitation
« Housing areas:
- Housing areas /bathroom regularly cleaned with detergent
disinfectant

— Equipment /furniture must have easy to clean surface

~ Clean all washable (nonporous) surfaces prior to cell ocoupancy
and during occupancy

~ Conduct sanitation inspections of tiving and bathroom zreas to
identify visibly dirty areas. Focused on cells of inmates with
cognitive impairments or mental ilinesses

— All rooms of infected inmates should be decontaminated,
terminally cleaned, priar to occupancy by another inmate

= Recreation facilities:
— Recreational equipment, weight benches etc: wipe clean after
use with clean dry towel
-- Use barriers to bare skin, towel or clean shirt, while using
exercise equipment

MRSA Prevention: Sanitation

» Healthcare units:
— Clean routinely countertops and other surfaces
« Laundry:
~ Sheets, blankets, issued clothing
~ Collect & bag at bedside, wash regularly with a
detergent then thoroughly dry
~ Collected wet, saturated with urine or feces linen
in plastic or impervious bag




MRSA F’réVenﬁdﬁ:
Screening & Surveillance

« MRSA colonization by nares cuftures not routinely
indicated, unless in the context of a MRSA outbreak
or inpatient surveiliance program

« Intake screening: Evaluated inmates undergoing

intake for skin infections with focus on recently
hospitalized inmates and high risk

— Refer inmates Wlth draining sores, wounds, boils,
insect or spider bites

- Food handlers routinely examined for visible skin
infections

MRSA Prevention: Transfer

» Evaluate inmates with skin and soft tissue infections
before transfer

If transfer required: have draining wounds dressed
with bandages to contain drainage .

» Escort officers notified /educated on infection control
measures including instructions for disposal of
contaminated dressings

° Decontaminate security devices: handcuffs, leg irons,
martin chains, other reusable restraints

MRSA Prevention: Containment

= Assign to single celi room:
- Inmates with MRSA infections
- Uncooperative inmates with suspected or confirmed
MRSA infections
- Separate toilet and shower whenever possible, if
not decontaminate

» No isolation required:

— Inmates with non-draining MRSA skin infections
such as most furuncles (boils) or draining skin
lesions that can be easily contained by simple
dressings

- BUT counsel on importance of hand-washing and
good personal hygiene

& o o
MRSA Prevention: Containment
+ Contagious MRSA inmates

- Restrict all work assignments, maintained in
single-cell housing until they are clinical
improvement

- Restrict from recreation, use of common areas

- Access fo visitations determined on a case by
case

Release from isolation

- After healed wounds & drainage ceased for 24
hours even if antibiotic Tx not complete

- 2 consecutive negative wound cultures, at least 72
hours apart

MRSA Prevention:
Heightened Surveillance

After the diagnosis of any single MRSA infection
detect any additional cases

Investigate index cases:
- to identify potential sources of infection and close contacts

« lIdentify contacts at risk of acquiring MRSA, examine
for S&S

Evaluating inmates during sick call for skin infections

Monitor all bacterial cultures to detect any additional
MRSA
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Anatomy of the Skin
¢ Skin is the largest organ in the body.
¢ The skin consists of three layers:

— Epidermis
+ Consists of five layers (stratum)

— Tough non-vascular protective harrier

— Dermis

¢ Consists of two layers
— Merve endings, blood vessels,
hair follicies, sebaceous and
sweat glands & sensory fibers

— Subcutaneous Tissue
¢ Adipose tissue, major blood vessels and nerves

Functions of the Skin

» Maintenance of Body Temperature
« Production of Vitamin D
e A Barrier

— Prevents evaporative water loss

— Protection for microorganisms

— Protection from environment
¢ Sensations of touch, pressure and pain

e Cosmetic Appearance

Incidence of Burn injuries
» Overall a decreased incidence in the number of
burn injuries as well as hospitalizations and deaths.

¢ Yet, annually in the United States:

- Approximately 1 million people require medical attention
from burn injuries.

* 700,000 ER visits; of which 45,000 pecple are hospitalized

— Deaths from burn/smoke inhalation injuries account for
4,500 deaths.

¢ Most burn injuries occur in the home
— 75% are victims of their own actions
¢+ Populations at highest risk: pediatric and elderly

Special Populations

» Pediatric Clients

— Thinner skin; prone to more severe injury

— Greater body surface area / to weight ratio
= Greater evaporative fluid losses — hypovolemia
o Rapid heat losses — hypothermia

~ Reduce metabolic reserves; prone to hypoglycemia

~ Small airways -~ more difficult to secure

~ Immature immunolagical response -+ sepsis

- Consider possibility of abuse / neglect

Special Populations Cont.,

e Geriatric Clients
~ Skin is thinner; prone to more severe injury

~ Decreased mobility, reaction time, vision &
hearing and sensation in hands & feet.

° Unable to escape or unable to detect severity

— More likely to pre-existing medical conditions (i.e.
PVD, heart disease & DM); more likely to
develop complications.

—Poorimmunological response -> sepsis

— Consider the possibility of abuse / negiect
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Zones of Burn Injury e infection Control of Burn and
s Zone of Coagulation i Burn Center
— Inner Zone

— Area of cellular death (necrosis)
e Zone of Stasis
— Area surrounding zone of coagulation
— Cellular injury: decreased blood flow & inflammation . ) Hydmtherapy
- Potentially salvable; susceptible to additional injury
s Zone of Hyperemia
— Peripheral area of burn
— Area of least cellular injury & increased blood flow
- Complete recovery of this tissue likely.

- Burn center> s% § 22 4%
Wound care
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Wound Care for Burns

+ Can wait until patent airway, adequate
circulation, fluid replacement is in place!
Wound Care _




Full-thickness burns are
= Will be dry and waxy white to dark
brown

« will have little to no sensation because
nerve endings have been destroyed

Partial thickness burns

= Are pink to cherry red, wet, shiny with

' serous exudate

« May or mé,y not have intact blisters and
are very painful when touched or
exposed to air

ig',—% ¥ &%ﬁ'_’.:;ﬂ‘} . ".".“ R . -
Sterile Technique Guidelines/

Principles: |

* A sterile object is sterile only when touched by
another sterile object

. ?Tlﬂy sterile objects may be placed on a sterile
ie

+ Any sterile object out of your field of vision is
contaminated. Any ohject held below the waist
or above it is contaminated.

« A sterile object becomes contaminated by
prolonged exposure to the air.

Sterile Taechnigue Guidelines/
Principles: i

A sterile field or object becomes contaminated
by capillary action when a sterile surface comes
in contact with a wet contaminated surface.

The edges of a sterile field or container are not
considered sterile. The 1 inch border of a sterile
field, towel or package is considered
contaminated.

When opening sterile kits or packages, we open
away from us first, then the sides, and lastly,
towards us.

y

Sterile Gloving
o Check for latex allergy
= Select right size gloves
« Wash hands
» Read and demonstrate how to put on sterile
gloves and do return demonstrations
+ The less touching of sterile gloves and
dressings etc the beiter
« The next 3 critical skills are sterile
— Wet to dry dressing
— Catheterization
- Medication administration
° A}l(l_ﬁvved one self correct on each of these
skills
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Preparing the Wound Bed

« Correct cause of tissue damage
+ Increase adherence to plan of care through
education and support

= Assess blood supply / treat anemia
> Assess and optimize nutritional status

L
£ '.-%
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Preparing the Wound Bed

« Assess and monitor the wound history and
physical characteristics

» Remove necrotic / non-viable tissue
+ Assess bacterial balance / infection

+ Non-sensitizing topical antibacterials for local
infection / increased bacterial burden

» Cleanse wound

Preparing the Wound Bed
Reserve topical antiseptics for heavy local

bacterial burden

MRSA + - - assess for colonization
(presence of bacteria) or infection

Select appropriate topical and/or systemic
agent

Systemic antibiotics if infection extends beyond
wound margin

- Co

Prepariné the Wound Bed

Select dressing that promotes proper
moisture balance

Evaluate expected rate of wound healing to
determine if treatment is optimal

Use biological agents / skin substitutes when
other factors have been corrected and

healing does not progress at the expected
rate

Colonization and Infection

+  Everyone carries bacteria on their skin. The
bacteria can live and multiply, or colonize,
without causing illness or tissue injury.

<« Infection is the invasion by these micro-
organisms which may produce subsequent
tissue injury and progress to overt disease.

< Under the right circumstances, colonization
can cause infection.

How do you kinow when a wound
is infected?

» Red

« Hot

» Swollen
« Painful

Infection

But not all wounds will show the caidinal signs of infection
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Signs of Infection
« Delayed Healing

< Change in Exudate
= Change in Pain

Change in Granulation Tisste

®

Change in Smell

° C ha nge In S lze Cutlling. Harding 4. Wound Care 1994

Chronic Signs of infection

1. Deterioration of the wound
2. Increased pain

3. Friable tissue

4. Foul odor

5. Bridging / Pocketing

6. Discoloration

7. No response to therapy

Cleansing and Debridement

« Can be done in tank, shower, or bed

+ Debridement may be done in surgery.
{Loose necrotic skin is removed)

- Bath given with surgical detergent,
disinfectant, or cleansing agent to
reduce pathogenic organisms

Wound Cleansing
° PAreferred « Toxic
- Normal saline — Sodium Hypochiorite

— Water - H202

- Dyes (e.g.. Mercuric
chloride

- Cetrimide
— Acetic acid
— Povidone iodine

Toxic agents may be the treatment of choice for wounds that do
not have the ability to heal

Removal of Dead Skin and Crusis

« Several ways
- soften the crusts and gently remove

= Removes foreign material that promotes
bacterial growth

= Helps prevent infection

Infection is the most serious threat to
further tissue injury and possible sepsis

« SURVIVAL is related to prevention of wound
contamination.
- Source of infection is pt's own flora, predominantly
from the skin, resp. tract, and Gl tract.

- Prevention of cross contamination from other patients
is the priority for nurses'
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Two methods used {o control
infections in burn wounds

< Open method- pt's burn is covered with a
topical antibiotic and has no dressing

= Ciosed method- uses sterile gauze
impregnated with or laid over a topical
antibictic. Dressings changed 2-3 times g 24
hrs.

3
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Wound Care continued

Staff should wear disposable hats, gowns,
gloves, masks when wounds are exposed

Appropriate use of sterile vs. nonsterile
techniques

Keep room warm
Careful handwashing

» Any bathing areas disinfected before and after
bathing

a

Wound Dressings

= First surgical dressing change usually
done by surgeon then nurse does

» Nurses reinforce the original dressing till
Dr says to change

= Dr may order specific type of wound
dressing or leave up to the nurse

Topical Antibacterials of Choice |

* Silver Sulfadiazine
— 88D, Silvadene (Flamazine)
+ Bactroban
» Polysporin cream
< Metronidazole (Flagyl)

Lack of consensus on use of antibacterials vs
ointments for treatment of open wounds

Topical Antibacterials to Avoid

= 4 Allergy
- Bacitracin Ointment
— Polysporin Ointment
e Common Allergen
~ Neomycin
— Tulles with Lanolin
« Avoid systemically
— Gerttamicin
-- Tobramycin

Antibacterials

* Three general rules
~ Do not use same medication topically that
is used orally or intravenously

— Do not use topical preparations that
commonly cause allergies (Neosporin)

- Re-evaluate topical use at reguiar intervals
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Function of skin
< The first line of defense against infection and

dehydration

+ Skin also helps control temperature, through
adjustments of blood flow and evaporaticn of
sweat.

- |t's an important sensory organ.

= Coverage is the primary goal for burn wounds.
Since usually not enough unburned skin for
immediate skin grafting, other temporary
wound closure methods are used
- Allograph or homograft (same species which is
usually from cadavers) is used for wound closure--
temporary--3 days to 2 wks

- Porcine skin-heterograft or xenograft (different
species)--temporary--3 days to 2 wks

-- autograft or cultured epithelial autograft- (pt's own
skin and cell culture)- permanent

Surgeons use @ dermatome (left) to
remove donor skin and a mesher (right)
to put holes in it

'i

- Surgeons agree that no single product or
technique is right for every burn situation.

» And so far, there's no frue replacement for
healthy, intact skin, which is the body's
targest organ, and one of the most complex.

India Madice Instruments

Hycrotherapy tubs

» Generally one person at a time

» Need to be drained, cleaned and
disinfected between patients

« [f jetted, must circulate disinfectant
through jets

« Important to ensure proper contact time
and dilution of disinfectant




Disinfectants

« Calcium, lithium and sodium
hypochlorite,chioroisocyanurates and
chiorine gas

- Chlorine — activity is shortened by:

- Aeration,

- Agitation

- High temperatures

- High numbers of bathers

B Di‘sinfec‘:tants

+ Bromine
—Forms bactericidal bromamines
— Some problems with contact dermatitis
> lodine
—Does not bleach hair, swim suits or cause
eye irritation
— Gives water a greenish-yellowish cast

G A

Culturing Freciuency‘

» Depends on state of tub, can look only
for Pseudomonas, or total and fecal
organisms

» Rapid method described using :
adenosine triphosphate (ATP) which
showed good correlation to standard
plate counts, but also detected non-
coliform bacteria

7
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A Quick Word on Biofilms

* Biofilms are a substance composed of
cells embedded in a matrix of
extracellularly-produced polymers and
associated abiotic particles

» Can contain algae, protozoa, and fungi,
but predominating organisms are gram-
negative bacteria

= Organisms within biofilms behave

quite differently than planktonic (free

floating) bacteria

— More resistant to antibiotics and
disinfectants

— Chlorine less effective against biofilms

» Requires high concentration

— Monochloramine can penetrate better,
but only used in municipal systems, not
as a supplemental water treatment
approach

Biofilms

* Accelerated or stabilized hydrogen
peroxide does penetrate and remove
biofilms

* Can be corrosive on some plumbing
fittings
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Wound Contamination

Air-borne
Hands Fomites  Oral ornasal
mucosa

Feces, peri-rectal

- .

'Abovervvéu‘nd and DrééSing

» importance of hand
washing

« Hand wash lasts.long
enough to sing “Happy
Birthday”

« Using aseptic (clean)
technigque with
dressing changes

The best treatment is prevention

< Good hand washing
= Alcohol based hand sanitizers (Purell):

~ Provides fast, broad-spectrum antimicrobial efficacy

- — Is effective against the antibiotic-resistant organisms MRSA
and VRE

~ Kills 98.99% of the most common germs that may cause
disease in as litle as 15 seconds
+ =~ Contains 62% ethyl alcohol.

« Avoid double dipping of your ointments

infection

The host's (Individual) resistance is the
single most important determinant of a
wound's susceptibility of becoming
critically colonized and/or infected

Rurn Wounds

» Risk for Infection
— Skin is your first of line of defense against
infection
~ Necrotic tissue is a excellent medium for
bacterial growth
- Management

o Burn wounds are frequently monitored for bacteria
cofonization:

—Wound swab cuitures and invasive biopsies




Burn Wound Care

¢ Cleanse the wound

— Pain medications as needed; 20-30 minutes prior
to all wound care procedures !!
— Hydrotherapy
« Shower, shower carts, bed baths or clear water spray
s Maintain proper water and room temperature
« Limit duration fo 20-30 minutes
< Don't break blister (require needle aspiration)
« Trim hair around wound; expect eyebrows
¢ Dry with towel; pat dry don't rub
= Don't forget about cleansing unburned skin and hair

"V\)’éuhd Céré 'Cont.,

e Apply an Antimicrobial Agent
~ Silvadene

* Broad spectrum; the most common agent used
— Suifamylon

o Penetrates eschar for invasive wound infections

e Painful burns for approximately 20 minutes after applied
— Betadine

» Drying effect makes debridement of the eschar easier
—Acticoat (antimicrobal occlusive dressing)

* A silver impregnated gauze that can be left in place for 5 days
+ Moist with sterile water only; remoisten every 3-4 hours

‘Burn” V\/ou‘nd'C‘are‘ Cont.; \

= Cover with & Sterile Dressing
- Most wounds covered with several layers of sterile
gauze dressings. '

— Special Considerations:
= Joint area lightly wrapped to allow mobility’
= Facial wounds maybe left open to air

~ Must be kept moist: prevent conversion to deep wound

= Circumferential burns: wrap distaf to proximal
o All fingers and toes should be wrapped separately
« Splints always applied over dressings
» Functional positions maintained; not always comfortable

Burn Wound Care Cont.,
» Debridement of the wound
— May become completed at the bedside with
wound care or as a surgical procedure.

~ Types of Debridement:

° Natural

~ Body & bacterial enzymes dissolve eschar, takes a longtime
¢ Mechanical

- Sharp (scissors), Wet-to-Dry Dressings or Enzymatic Agents

* Surgical

~ Operating room / generat anesthesia

Surgical Management

o Skin Grafting

— Closure of burn wound
« Spontaneous wound healing would take months for
even a small full-thickness burn

-~ Eschar is a bacteria playground andl needs to be
removed as soon as possible to prevent infection
- Wound needs to be covered to prevent infection, the
loss of heat, fluid and electrolytes
« Therefore, skin grafting is done for most full-thickness
burns. ’

— Can be permanent or temporary

W
Burn Wound Closure
e Permanent Skin Grafts
- Two types:
* Autografts and Cultured Epithelial Autografis (CEA)
— Autograft
¢ Harvested from client
= Non-antigenic
¢ Less expensive
» Decreased risk of infection

+ Can utilize meshing to cover large area
* Negatives: lack of sites and painful -




'Te‘mporary Burn
Wound Closure Cont.,

- Biosynthetic Temporary Skin Grafts Cont.,

- Heterograft
« AKA Xenograft

- Graft between 2 different species
- i.e, Poscine {pig) most common

- Fresh, frozen or freeze-dried (longer shelf life)

- Amendable to meshing & antimicrobial impregnation
- Antigenic: body rejects 3-4 days

- Fairly inexpensive

+ Negatives: Higher risk of infection

‘Permanent Bumn
Wound Closure Cont.,

s Permanent Skin Grafts Cont.,
- Cuttured Epithelial Autografts (CEA)

* A small piece of client’s skin is harvested and grown in a
culture medium

—Takes 3 weeks to grow enough for the first graft
= Very fragile; immobile for 10 days post grafting
¢ Great for limited donor sites
< Negatives: very expensive; poor long term cosmetic
results and skin remains fragile for years

“Temporary Bum'
Wound Closure Cont.,
¢ Temporary Skin Grafts
—Why temporary ?7
e Clients with large amounts of TBSA burned do not have

enough donor sites.

= Available donor sites are used first, but in large burns
not enough to cover all burn wounds.

» While waiting for donor site to heal so it can be reused a
temporary covering is needed.
— Types of temporary Skin Grafts
» Biosynthetic
o Artificial Skins
» Synthetic

Temporary Burn
Wound Closure Cont.,

+ Biosynthetic Temporary Skin Grafis

— Homograft
+ AKA Altograft
"« Live or cadaver human donors
. Fairly expensive

+ Best infection control of all biologic coverings

« Negatives:
- Risk of disease transmission (i.e. HBV & HIV)
- Antigenic: body rejects in 2 weeks
— Not always available
— Storage probiems

‘"E"emporary Burm
Wound Closure Cont.,

» Temporary Skin Grafting Cont.,
— Artificial Skins
» Transcyte:

~ A collagen hased dressing impregnated with newborn
fibroblasts.

« [ntegra:

—~ A collagen hased product that helps fonm a “neodermis” on
which to skin graft.

~ Synthetic
= Any non-biologic dressing that will help prevent fluid &

heat loss
- Biobrane, Xeroform or Beta Glucan collagen rnatrix




[a

o

BT ZREEH

fAEE HREH A
B JOR A4 P
EER BT

Pediatric Nursing

= branch of nursing concerned with care of
infants and children.

« Pediatric nursing requires the knowledge of
normal psychomotor, psychosocial, and
cognitive growth and development, as well as
health problems and needs of children.
Preventive care and anticipatory guidance
are integral to the practice of pediatric nursing

Purpose of pediatric nursing
1. Preventing disease or injury

2. Assisting children, including those with
permanent disability or health problems to
achieve and maintain an optimum level of
health and development

3. Treating or rehabilitating children who have
health deviations

Characteristics of a pediatric
nurse
+ Be able to support a child through a difficult
or painful procedure
= Be able to establish trust
« Communicate with children on their level
« Be honest

» Teacher— know about meds ,disease also
teach by example

Characteristics of a pediatric nurse

Networker with community resources and volunteer
organizations

Role model

Child and family advocate
Coordinating the health care team
Recognize uniqueness

+ Develop parinerships with parents p. 95— mutual
respect and sharing the decision making role

Characteristics of Neonatal

‘ @i
Sepsis
Early Onset Late Onset Late. Late Onset
<7 days =7 daysto3 >3 months
months
Intrapartum Often present Usually absent Varies
complications
Transmission Vertical: organisms Vertical or via Usually postnatal
oflen acquired from postnatal enyironment
mother's genital lract environment
Clinical Fulminanl course. Insidious, focal Insidious
manifestations multisystem infection. meningilis
involvement, comman
pREUmMORia
Case-fatality § percent to 20 percent 5 percent Low

rate




PBPs for Prevention of
Nosocomial Infections in NICUs

+ Increased compliance with hand-hygiene
standards

« Improved accuracy of the diagnosis of
bacteremia

- Reduced line and line connection (hub) bacterial
contamination

PBPs for Prevention of
Nosocomial Infections in NICUs

- Maximal barrier precautions for central line
placement
» Decreased
—Number of skin punctures
— Duration of 1V lipid-infusion
— Duration of central venous line use

” ’Tempeféture

< Normal
— Rectal 98.6-99.6
— Axillary (armpit) 97.6-99.0
- Ear thermometer after 2 years old

« Comfort — baby should have one more
layer than is comfortable for adult

lliness - Fevers

Babies under 3 months who develop a fever of
100" or greater need to see a doctor

Fever is the first line of defense against disease
Home treatment

— Take temperature

— Increase fiuid intake

— Tepid baths if fever over 104 F (no alcohol baths)

— Give appropriate dose of acetaminophen, no aspirin

@

lilness
= Possible signs of infection

— Fever or ~ Area of redness, swelling,
sluggishness increased warmth

— Pale or flushed ~ Rash with pus, presence

. of foul odor
— Irritable, constant
crying — Yellow or green runny
nose

~ Poor appetite

~ Unusual vomiting — Wet or ratiling cough

— Diarrhea

Emergency Signs

®

No Pulse or Breath

°

Major Injury

L

Choking

» Unconsciousness

Source: Taking Care of Your Child {5th Ed) Pantell, Fries, Vickery




Emergency Signs cont.
« Active Bleeding
» Stupor, Drowsiness, or Lethargy

« Disorientation

= Shortness of Breath

Source: Taking Care of Your Child (5th Ed) Pantell, Fries, Vickery

Emergency Signs cont.
« Severe Pain
+ Poisoning
= Seizures

* Fever

Source: Taking Care of Your Child {5th Ed) Pantell, Fries, Vickery

intrapartum Antibiotic Prophylaxis to .
Prevent Perinatal GBS ’

Vaginal and rectal GBS screening cultures at 35 1o 37 weeks gestation for
all pregnant women funless patient had GBS bacteriuria during the current
pregnancy or a previous infant with invasive GBS disease].

1

Intrapartum prophylaxis indicated

» Previous infant with invasive GBS
disease . = Previous pregnancy with posibve GBS

- GBS bacteriuria during cutrent screening culture (unless 3 culture was

pregnancy also positive during the curtent

Posilive GBS screening culture during pregnancy)

current pregnancy {uniess a planned « Planned ¢cesarean delfvery patformed in

cesarean delivery. in the absence of the absence of [abor ar membrane

fabor or amniotic membrane rupture, is fupture fregardless of maternal GBS

pariormed; cuRure status)

* Unknown GBS status (eulture not done « Negalive vaginal and rectal GES
mcomplete or results unknown) and any screening culture in late gestation during
cf the following the current pregnancy. regardless of

~ Delivery at <37 weeks gastallon intrapartym risk factors

H — Amniotic membrane rupture -18 hours

P - Inrapactum tempsrature ;100 4F

! 1.380°C)F

Intrapartum prophylaxis nat
<

GBS Prophylaxis for Women with
Threatened Preterm Delivery

of tabor o it of wwsmane 7 wewhs grention witl
si for mmitent pretenn delivery

Ohtin vaginal
and rectil GIS | GhyY,
vulture sind |

Pomaimn v YT
for 218 hrs* i
¢ {dhuring 1oenl

Y

Y
No growtl
BUBESITS

Prevention of Early-Onset GBS
Disease in the Newborn

General Hygiene and Care

+ SKin care
- Bathing
.= Oral hygiene, prevent thrush
* Hair care
- Feeding

* Hyperthermia with antipyretics
« Analgesics, stool softeners, antiemetics
Antibiotics




Umbilical Cord
= Apply alcohol with each diaper change

» Fold diéper below cord

Will falt off in 10-14 days
» Do not give full bath until it fé_Hs off

P’:&\?‘:

Circumcision
+ Is done at 24 hours of age

+ Cleanse with soap & water, apply
petroleum jelly

« Plastibell ring will fall off 5-8 days

Bathing
Sponge bath 3 times/wk

Tub bath when cord and circumcision heal

Wash face and genitais daily with plain
water

Use mild soap on genitals if needed
Avoid baby wipes with alcohol or perfume

Breastfeeding
= Benefits to baby

- Protects against
allergies

» Benefits to mother
— Convenient .

~ Promotes weight
— Easily digested loss

— Decreases diaper
rash

— Less expensive

— Promotes bonding
—~ Encourages bonding

— Decrease diarrhea or
constipation

Bottle Feeding Basics

« NEVER MICROWAVE! - use warm water to

warm formula

= Hold your baby for every feeding

« Keep baby's head higher than their body

= Brush baby's lips lightly with botile nipple

+ Place nipple gently in baby's mouth

« Keep milk in the nipple by tilting the bottle

down towards the baby

+ NEVER PROP A BOTTLE, YOUR'BABY MAY

CHOKE!

Botile Feeding

« Supplies needed:
—8 (4 ounce) baby bottles and caps
— 8 nipples
—~Botile and nipple brush for cleaning
~1 quart measuring cup

e Formula

— Wait until you see what type of formula your
baby likes before buying a lot

+ Plan on around 70 ounces of formula to start




Diaper Care

= Cloth vs. Disposable

— Cloth diapers, diaper service, disposable
« Diaper rash

— Dermatitis vs. Yeast
« Cleansing

-~ Wipe front to back

— Avoid wipes as they may irritate skin

— Use warm water to wash skin

- Use ointment as needed

Well Baby Check Up
» Regularly scheduled visits

— Physical exam
— Interview

» Immunizations are scheduled at these
visits

— Ask for advice on caring for immunization
" site

Siools

Meconium — the first stool
— Sticky, greenish-black

Normal — yellow-green seedy, mustard-
like, soft stool

= Diarrhea stools > 3 times/hour, watery

with no consistency

= Constipation — infrequent, hard, pellet-

like

| "Saféty

» Use good handwashing

~ Protect your baby from infection
» Shaken baby syndrome

— Never handle your baby.roughly
» Second hand smoke

— Limit exposure

Percent

Preterm Births United States

1981 1951 2001 2003 2007 2010

Marchof  Healhy
27 percent increase from 1981 to 2001 Dirres People

Objective  Objective
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