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Higienizacao das maos
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lis sont PARTOUT ces ‘microbes "
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“Primum non nocere”
Hipocrates (460 a 377 a.C.)
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HISTORICO

lgnaz Philipp Semmelweis
(1815 -1865)
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Hospital Geral de Viena
(1847)



HISTORICO

Figure 3. Hand-hygiene basin at the Lying-In Women’s Hospital in Vienna,
1847. Photograph reproduced with permission of Manfred Skopec,
Institut fur Geschichte der Medizin, Vienna.
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Microbiota das maos

. Microbiota transitoria
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Microbiota residente das maos 4 {/

4.'

Composta por microrganismos que vivem e se multiplicam na pele

(Staphylococcus epidermidis, Micrococcus spp.);
Encontrada nas camadas mais profundas da pele;

Em geral, exibe baixa viruléncia, mas pode causar infeccao se

inoculada através de procedimentos invasivos;

Nao é removida pela lavagem das maos, mas pode ter sua

concentracao reduzida por antissépticos (alcool, PVP-I, clorexidina).



Microbiota transitoria das maos

Encontrada apenas na superficie da pele;
Viavel por curto periodo de tempo;

Composta por microrganismos frequentemente envolvidos em
infeccoes hospitalares (P. aeruginosa, S. aureus, Acinetobacter sp,
E.coli);

Facilmente removivel pela lavagem das maos;

Pode também ser inativada por antissépticos.



De que modo as maos podem transmitir infeccdes?

N PATIENT B

-------

PATIENT A WHO Guidelines
on Hand Hygiene in Health Care




De que modo as maos podem inocular infeccoes?

\ rr WHO Guidelines
i 4 on Hand Hygiene in Health Care




ESTUDO DE SURTO

Surto de infeccao por Klebsiella pneumoniae produtora de ESBL em
uma UTIl neonatal de 45 leitos.

Local: Columbia University, New York (EUA).

Periodo: abril a junho de 2001.

Metodologia: caso-controle + analise molecular das cepas isoladas
(PFGE).

Infection Control and Hospital Epidemiology
marg¢o 2004



ESTUDO DE SURTO

Resultados: 19 criancas foram colonizadas com a cepa
epidémica, das quais 9 apresentaram doenca clinica, incluindo
septicemia, endoftalmite e osteomielite.

Analise epidemioldgica revelou como principais fatores de risco
para a aquisicao da cepa epidémica:

tempo de internagao (OR= 1,05 por dia);

exposicao a enfermeira 53 (OR= 7,87 por dia).

Infection Control and Hospital Epidemiology
marco 2004



ESTUDO DE SURTO

Cultura das maos das enfermeiras 23 e 53 e de um estetoscopio
foram positivas para a cepa epidémica em varias amostras.

A enfermeira 53 usava unhas artificiais.

A enfermeira 23 usava unhas longas.

Removendo as unhas artificiais, cortando as unhas longas e
intensificando a higiene das maos o surto foi controlado.

Infection Control and Hospital Epidemiology
marco 2004



E NA ROTINA, A HIGIENE DAS MAOS FUNCIONA?
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Figure 1: Hand-hygiene compliance trend during seven

consecutive hospital-wide surveys, University of Geneva
Hospitals, 1994-97
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Figure 3: Trends in prevalence of nosocomial infections and
annual attack rate of MRSA, 1993-98, University of Geneva

Hospitals
Lancet 2000; 356: 1307-12



ESTUDO DE ADESAO

Adherence to hand hygiene and risk
factors for poor adherence in 13
Ontario acute care hospitals

Dominik Mertz, MD,*P Jennie Johnstone, MD,*P€ paul Krueger, PhD,*9 Kevin Brazil, PhD ¢ Stephen D. Walter, PhD,”

and Mark Loeb, MD, MSc*P<f
Hamilton and Toronto, Ontario, Canada

Multicenter studies assessing hand hygdiene adheze e scarce. In an observational study

involving 13 hospitals across Ontario, Canadd, we found a mean adherence rate of 31.2%| and that adherence was positively

associated with nurses, single rooms, contact precautions, and the availability of alconol nand rub dispensers.
Key Words: Hand hygiene; adherence risk factor; Ontario; multicenter.

Copyright © 2011 by the Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights
reserved. (Am | Infect Control 2011,39:693-6.)



ESTUDO DE ADESAO

worker. OT, occupational therapist; PT,
physiotherapist; RT, respiratory therapist; IV,
intravenous; Cl, confidence interval.

Fig 1. Mean adherence rate of single opportunities
for hand hygiene stratified by type of health care
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E no HCRP, é diferente?




Cepas de Pseudomonas aeruginosa multirresistentres, isoladas em
2000 e 2001 de pacientes internados no HC

o d o adBDSERS L

1

Denissani Lima, Prof. Dr. José Fernando. “Pseudomonas aeruginosa resistente a multiplos antimicrobianos: avaliagdo do seu mecanismo de disseminagdo na UE
HCFMRP-USP com base na analise de fatores de risco dos pacientes e na genotipagem das amostras”, 2006.




Cepas de Pseudomonas aeruginosa multirresistentres, isoladas em
2003 e 2004 de pacientes internados no HC

Denissani Lima, Prof. Dr. José Fernando. “Pseudomonas aeruginosa resistente a multiplos antimicrobianos: avaliagdo do seu mecanismo de disseminagdo na UE
HCFMRP-USP com base na analise de fatores de risco dos pacientes e na genotipagem das amostras”, 2006.



Resisténcia antimicrobiana em
Pseudomonas aeruginosa no HC

Penicilinas: ticarcilina, piperaciling, ticarcilina/clavulanato,
piperacilina/tazobactam.

Cefalosporinas: ceftazidima, cefoperazona, cefepime, cefpiroma.

Monobactans: aztreonam.

Quinolonas: norfloxacina, pefloxacina, ciprofloxacina, levofloxacina,
gatifloxacina, moxifloxacina.

Aminoglicosideos: gentamicina, amicacina, tobramicina.

Carbapenens: imipenem, meropenem.

Sensibilidade variavel a polimixina B, por enquanto!!!

Denissani Lima, Prof. Dr. José Fernando. “Pseudomonas aeruginosa resistente a multiplos antimicrobianos: avaliagdo do seu mecanismo de disseminagdao na UE
HCFMRP-USP com base na andlise de fatores de risco dos pacientes e na genotipagem das amostras”, 2006.



Resisténcia antimicrobiana em
Klebsiella pneumoniae KPC no HC

Penicilinas: ampicilina, ampicilina + sulbactam, amoxicilina, amoxicilina +
clavulanato, piperacilina, piperacilina + tazobactam.

Cefalosporinas: cefalexina, cefadroxil, cefuroxima, cefoxitina, cefetamet,
ceftriaxona, ceftazidima, cefotaxima, cefepime.

Monobactans: aztreonam.

Quinolonas: acido pipemidico, norfloxacina, ciprofloxacina, levofloxacina,
gemifloxacina, moxifloxacina.

Aminoglicosideos: gentamicina, amicacina, tobramicina.
Carbapenens: ertapenem, imipenem, meropenem.

Sensibilidade variavel as polimixinas, por enquanto!






Indicagoes para higienizar das maos

WHO Guidelines
on Hand Hygiene in Health Care




Lavagem simples das maos |

Conceito: aplicacao de agua corrente e sabonete liquido, friccao de toda a

superficie das maos, enxague e secagem em papel toalha.

Objetivo: remover sujidade e microbiota transitoria das maos.

Evitar o uso de adornos de mao, como anéis, especialmente em UTI.
As unhas devem ser mantidas curtas e limpas.
Deve ser feita com técnica adequada.

O uso de luvas nao dispensa a necessidade de lavagem das maos.

WHO Guidelines
on Hand Hygiene in Health Care



Lavagem das maos apos o uso de luvas

- —

Latex glove micropores

Vinyl glove micropores

Ebola Virus




Contaminac¢ao do sabonete

A total of 99 bar soap cakes were swabbed, and 61 (61.6%) of
them were found to be contaminated with various organisms. The
most common organisms were Pseudomonas mendocina (n = 17),
Corynebacterium spp (n = 12), P aeruginosa (n = 11), Acinetobacter
haemolyticus (n = 6), Halomonas aquamarina (n = 5), Acinetobacter
spp (n = 4), Citrobacter spp (n = 3), Arthrobacter spp (n = 2),
mycelial fungi (n = 2), methicillin-resistant Staphylococcus aureus
(n = 2), among others (Vibrio shiloi, Alishewanella fetalis, Nester-
enkonia lacusekhoensis, Escherichia coli, Bacillus spp, and
nonlactose-fermenting gram-negative bacilli; n = 1 each). Out of 60
liquid soap samples tested, 2 (3.3%) were found to be contaminated
with Citrobacter spp, P oleovorans, and Klebsiella pneumoniae. In

American Journal of Infection Control 43 (2015) 765-6



Hand Hygiene Technique with Soap and Water

E Duration of the entire procedure: 40-60 seconds

Wet hands with water; Apply enough soap to cover Aub hands palm to palm:;

all hand surfaces;
Right palm ower laft dorsum with Palm to palm with fingers interlaced; Backs of fingers to opposing palms
interlaced fingers and vice versa; with fingers interlocked:;

G

Raotational rubbing of keft thumib Aatational rubbing, backw ards and Rinse hands with water;
clasped in right palm and vice versa;  forwards with clasped fingers of right
hand in left palm and vice veraa;

Dy hands thoroughly Usa towel to turn off faucet; Your hands are now safe. WHO GUIdelll:'leS .
with a single use towel; on Hand Hygiene in Health Care




Lavagem das maos: técnica inadequada




E possivel que os profissionais da satide lavem as m3os todas
as vezes em que eles deveriam fazé-lo?




Compliance with hand hygiene (%)
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Shifting to a new paradigm:
from hand washing to hand rubbing with alcohol

Pittet et al, Lancet 2000; 356: 1307-12



ANTISSEPSIA DAS MAQOS COM SOLUCAO
ALCOOLICA

A aplicacao de alcool substitui a lavagem simples das maos, exceto:

Quando as maos apresentarem Quando as m3os
sujidade visivel contiverem acaros ou
(ex: talco de luva) esporos
( /‘;\ Escabiose
A

& =9, 4

Sarcoptes |
L

Clin Exp Dermatol, 2014
Inf Control Hospital Epidemiol, 2008



ANTISSEPSIA DAS MAQOS COM SOLUCAO
ALCOOLICA

Consome menos tempo que a lavagem das maos (20 segundos x 1 min)




ANTISSEPSIA DAS MAOS COM SOLUCAO
ALCOOLICA




ANTISSEPSIA DAS MAQOS COM SOLUCAO
ALCOOLICA

Apresenta eficacia microbicida superior a da lavagem das maos

(a)
Soap lodophor 4% CHG | 70% alcohol

Mean change (log,, CFU)
I
M
|

Lancet Infectious Diseases 2001 ; April: 9-20



Antissepsia das maos com solucao alcoolica:
tolerabilidade

Figure 5. A HCW's hands (a) after 2 weeks of hand hygiene with non-
medicated liquid soap and 2% chlorhexidine-containing solution
(example of irritant dermatitis with dry, flaky skin with numerous smalf
cracks and evidence of previous bleeding); and (b) after 2 weeks of
application of an alcohol hand rinse containing emollients. Panel b shows
no cracks or evidence of bleeding, and less scaliness of the skin.

Lancet Infectious Diseases 2001 ; April: 8-20



Hand Hygiene: it’s all about
When and How

Your 5 Moments How to Handrub?

RUB HANDS FOR HAND HYGIENE! WASH HANDS WHEN VISIBLY SOILED

fo r H a n d Hyg i e n e [€] puration of the entire procedure: 20-30 seconds

Apply a palmful of the product in a cupped hand, covering all surfaces; Rub hands paim to palm;

E\\@@’“ﬁ% n)%&% Sl

Right paim over left dorsum with Palm to paim with fingers interlaced;  Backs of fingers to opposing palms
interlaced fingers and vice versa; with fingers interlocked;
WHEN?  Cloanyour .
wnve ot you
WHEN?  Clean your 5 .
wirr st body.
WHEN?  Gianyour oody ks ord O RN /
WHY? pr Arom harmful
WHEN? Clean your |
W
— = ! Rotational rubbing of left thumb rubbing, and Once dry, your hands are safe.
why? clasped in right palm and vice versa; forwards with clasped fingers of right

hand in left palm and vice versa;

) World Health Patient Safety SAVE LIVES
2 Organization AWorks Alkance fr Safer Heth Care Clean Your Hands

World Health ‘ Patient Safety SAVE LIVES
Organization

A Works Aarce hr Sate Maats Care Clean Your Hands

AT e rca e hoes et ) O T TV ) GO B Ty T M T O Ot Py T O] 4 ) DT WS STy oy VN
e et 1 et Y BN b Pt M ety wod b o P B bt ) B vt 5 et ¥ B A e g e e i 1 St g $0  m
T b At S Uk pine b et HUD 8 Farbinde e i (B ks antnd oy it 4 Pt &3 ot s ¢ g Pt ihatd

Infect Control Hosp Epidemiol 2008;29:957-959.



Which are the main components of a good hand

hygiene performance?




ANTISSEPSIA DAS MAQOS COM SOLUCAO

ALCOOLICA

Importancia do volume de solucao alcoolica utilizado

C

E. coli (Mean logyp reduction)

4.5 ;

35 1

2.5 1

1.5 1

0.5 1

& Small hands
Medium hands
B Large hands o
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&
& n
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o |
: & ]
. L] m
0 05 1 15 2 25 3

Volume of alcohol-based handrub applied (mL)

Infect. Control Hosp. Epidemiol. 2016;37(2):219-221



What is the average volume of ABHR taken by
healthcare workers in clinical practice?

0.73 mL
(0.27-1.61 mL)

Antimicrobial Resistance
and Infection Control 2015
4(Suppl 1):P295.

1.17 mL
American Journal of Infection
Control 2013
41(11): 997-1000




Hand Hygiene With Alcohol-Based Hand Rub:
How Long Is Long Enough?

(o))
al
|
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(631
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XX XXX
XXX X
x
K X X X
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X X XXX
XX
XX X JO(* X

XX KX XX X
X

X XXXX X XX XXX X

I I I I I I I
Baseline 10sec 15sec 20sec 30sec 45sec 60sec

Duration of hand hygiene

Infect Control Hosp Epidemiol. 2017 May;38(5):547-552.



Do we really need 20-30 seconds of handrubbing?

Table I: Activity of Sterillium® Comfort Gel against | | Gram-positive ATCC strains and clinical isolates @.

Bacterial species Lowest RF (ATCC strain) Lowest RF (clinical isolate)
Enterococcus faecalis 7.06 7.34
Enterococcus faecium 7.29 6.90
Listeria monocytogenes 6.34 6.23
Micrococcus luteus 5.48 5.38
Staphylococcus aureus including MRSA 6.29 6.58
Staphylococcus epidermidis 5.82 5.60
Staphylococcus haemolyticus 5.34 6.16
Staphylococcus hominis 5.38 5.41
Staphylococcus saprophyticus 6.60 5.41
Streptococcus pneumoniae 5.34 5.60
Streptococcus pyogenes 6.14 5.48

Experiments were done according to the US tentative final monograph; presentation of the lowest reduction factor (RF) of four replicate
experiments for each test strain.

Annals of Clinical Microbiology and Antimicrobials 2008, 7:2



What is the average duration of handrubbing in
clinical practice?

20%
18%
16%
14%
12%
10%
8%¢
6%
4%
2%
0%

T

The average duration of hand disinfection was 7.6 s
in these 2 ICUs from Hannover Medical School

Percentage of all disinfections

1 23 45 6 7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Duration of hand disinfection (s)

Journal of Hospital Infection 2017 95(4),338-343



What about the technique of handrubbing?

How to Handrub?

RUB HANDS FOR HAND HYGIENE! WASH HANDS WHEN VISIBLY SOILED
@ Duration of the entire procedure: 20-30 seconds

o B

Apply a palmful of the product in a cupped hand, covering all surfaces;

i \\@g{%

Right paim over left dorsum with
interlaced fingers and vice versa;

A

Rotational rubbing of left thumb
clasped in right paim and vice versa;

World Health
Organization

o

Palm to paim with fingers interlaced;

g

Rotational rubbing, backwards and
forwards with clasped fingers of right
hand in left palm and vice versa;

Rub hands paim to palm;

=

Backs of fingers to opposing paims
with fingers interlocked;

8]
@W

SAVE LIVES

Clean Your Hands

1. Cover all surfaces of the hands

2. Rotational rubbing of fingertips in
the palm of the alternate hand

3. Rotational rubbing of both thumbs

Journal of Clinical Pathology 1978; 31(10): 923-928

Clinical Microbiology and Infection 2017; 23(6):409.e1-409.e4



6 steps x 3 steps

4 5 6 7

3

Reduction factor (mean log) of bacterial colony counts

p=0.022

B-steps  3-steps

Clinical Microbiology and Infection 2017; 23(6):409.e1-409.e4



What is the average compliance with the WHO 6-
steps standard technique?

In this observational study in Singapore, 72% of staff achieved satisfactory coverage of hands

(a) (b) (e) (f)

Adequately decontaminated hands Inadequately decontaminated hands

BMC Infectious Diseases 2013; 13:249



What is the average compliance with each one of
the 6-steps in clinical practice?

Total
100 100 100 100 958 97.8 B Hand washing
100 79.9 .
70.6 B Hand rubbing
50 ] : .
0
0\ ¥ e

Figure 1 Compliance with hand hygiene according to step and category (per 100 observations).

Journal of Infection and Public Health (2016) 9, 366—369



What about the sequence of the WHO technique of

handrubbing?

How to Handrub’?

‘GIENE! WAS| WHEN VISIBLY SOILI
mbu -ation lm.mlnprooodm 20-30 s

o 90

WHO standard technique

WHO fingertips-first technique



WHO “How to handrub”:
standard technique x fingertips first

TABLE 1. Reduction of Bacterial Counts From Mean Baseline Values Depending on the Sequence of the
Hand-Rubbing Technique®

Mean Baseline Count Standard WHO Technique WHO “Fingertips First” Technique

(n=16) (n=16) (n=16) P Value
Globally 6.18 (+0.86, 6.35) 2.68 (+1.48, 2.85) 3.44 (+1.33, 3.20) <.001"
By hand size
Small 5.30 (£0.85, 5.3) 3.40 (+1.83, 3.40) 3.95 (+1.84, 4.25) <.001°
Medium  6.22 (+0.80, 6.4) 2.57 (+1.62, 3.05) 3.10 (+1.59, 2.70) <.001
Large 6.73 (+0.42, 6.7) 2.30 (+1.17, 2.05) 3.45 (+0.60, 3.35) 001

“Data are log,, values shown as mean (+ SD, median).

®From a mixed linear model with a random effect on the intercept.

“From a mixed linear model with a random effect on the intercept and an interaction between the sequence
and hand size category.

Infect Control Hosp Epidemiol 2017;38(2):230-233



Summarizing the scientific evidence and comparing it

with existing Guidelines

As indicated by the

CDC 2002 Manufacturer

= Rub until hands dry

= Rub for 20-30

WHO 2009 = A palm full ceconds

= Customized volume
ICPIC 2017 according to hand surface = Rub for 15 seconds
area (2-4mL or 5yl per cm?)

Cover all surfaces of hands
and fingers

6-steps standard technique

Unresolved issue, 3 steps?
Special attention to the
fingertips



Por qué os profissionais da saude nao higienizam suas maos
tanto quanto deveriam?




Por condicdes estruturais ou funcionais
improprias...




Por falta de conhecimento ou habilidade técnica...




Por falta de comprometimento!




...aplique alcool nelas antes de toca-los!







