
Figure 1. ‘Clean Hands Count’ campaign logo designed by the US
Centers for Disease Control and Prevention (CDC), available for no
cost on the CDC’s ‘Hand hygiene in healthcare settings’, ‘Promo-
tional materials’ page. Stickers and posters in the campaign fea-
tured this image.
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Why volume matters e
implications of applied volume
of alcohol-based disinfectants
for infection prevention
Sir,

The recently published study by Pidot et al. investigated the
hypothesis as to whether increased use of alcohol-based dis-
infectants for hand disinfection purposes can induce tolerance
of Enterococcus faecium to alcohols [1].

Enterococci are known for their intrinsic resistance to
antimicrobial substances, and Wassilew et al. reported a large
outbreak of vancomycin-resistant enterococci in Switzerland,
which demonstrated that effective hygiene measures to pre-
vent outbreaks and spread of nosocomial pathogens are of
great relevance [2,3].

The study by Pidot et al. is an important contribution toward
demonstrating that decontamination of surfaces (animate or
inanimate) with a volatile active substance such as 70% (v/v)
propan-2-ol can be substantially impaired if the quantities used
for disinfection are too small [1]. In their animal model, Pidot
et al. demonstrated that impaired disinfection of inanimate
surfaces poses a great risk of transmission of pathogens. For
disinfection of an area measuring 15 � 30 cm, a 4 � 4 cm piece
of filter paper soaked with 0.85 mL of 70% (v/v) propan-2-ol was
used [1]. Due to the minute amount of disinfectant applied,
proper disinfection was substantially impaired, and evidence is
provided that residual contamination of the animal housing
resulted in a statistically significant increase in ingestion of the
E. faecium strains by the mice that were kept in these cages
afterwards. The hypothesis that the tested E. faecium isolates
developed alcohol tolerance is, however, difficult to verify
with the published experimental design.
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Figure 1. Antimicrobial efficacy of different volumes of 70% (v/v)
propan-2-ol in a standardized surface disinfection test according
to EN 16615. Test organism: Enterococcus hirae ATCC 10541.
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This correlation between the volume of alcohol-based for-
mulations applied and efficacy is well in line with investigations
by Goroncy-Bermes et al., who demonstrated that efficacy is
influenced by the volume of alcohol-based disinfectant hand
rubs applied and that the use of larger volumes promotes
efficacy [4]. Thus, the findings of Pidot et al. also indicate that
a potential reduction of volume in order to shorten application
times is not to be recommended [1,5].

As the study by Pidot et al. underlines, there is a need for
adequate test methods for the evaluation of disinfectants
under practical conditions; the work of the European stand-
ardization group CEN/TC 216 summarized in EN 14885 is to be
mentioned [1,6]. Within the framework of CEN/TC 216 meth-
ods EN 16615 is a test method for the evaluation of surface
disinfectants by wiping a test surface under practical con-
ditions including the measurement of the product volume
released from the tissue on to the surface [7].

Based on the test design of the four-field test, as described
in EN 16615, we tested the impact of different volumes on bac-
tericidal efficacy of 70% (v/v) propan-2-ol (Figure 1) [7].
Throughout the test, the standardized wipe as described in EN
16615 was soaked with either 8 mL, 16 mL or 24 mL 70% (v/v)
propan-2-ol, and the impregnatedwipewas thereafter applied to
disinfect the standardized PVC-floor according to EN 16615 [7].
Enterococcus hirae ATCC 10541 was used as the test organism,
and the inoculum applied on Field 1 was 0.68e2.25 � 107 cfu/25
cm2. The applied volumeof 8mL70% (v/v) propan-2-ol resulted in
a logarithmic reduction factor (log10 RF) of 3.58� 1.03, whereas
16 mL and 24 mL 70% (v/v) propan-2-ol resulted in log10 RF
values �5.

According to EN 16615, efficacy of 8mL, 16mL and 24mL 70%
(v/v) propan-2-ol was tested on a standardized PVC floor using
E. hirae ATCC 10541 as test organism at 5 min contact time. The
experiments were repeated at least three times on different
days. Mean values are displayed with standard error. Data pre-
sented in Figure 1 demonstrate that the applied volume of the
70% (v/v) propan-2-ol affects efficacy in surface disinfection, as
has been described before for hand disinfection [4].
Thus, in order to prevent transmission of pathogens from
contaminated surfaces, effective hygiene measures need to be
taken, and application of sufficient volume of disinfectant on
animate or inanimate surfaces is of outmost importance.

Conflict of interest statement
K.S. and K.T. are employees of Schülke & Mayr GmbH,
Germany; H.J.R. is an employee of Dr. Hans Rosemann
GmbH, Germany; H.M. is an employee of Technical Hygiene,
Germany; B.M. is an employee of Ecolab Deutschland GmbH,
Germany; C.O. is an employee of Bode GmbH, Germany.

Funding sources
This study received funding from Schülke & Mayr GmbH,
Germany.

References

[1] Pidot SJ, Gao W, Buultjens AH, Monk IR, Guerillot R, Carter GP,
et al. Increasing tolerance of hospital Enterococcus faecium to
handwash alcohols. Sci Transl Med 2018;10(452). pii: eaar6115.

[2] Martins Teixera L, da Gloria Siqueira C, Facklam RR. Enterococcus.
In: Murray PR, Baron EJ, Jorgensen JH, Landry ML, Pfaller MA,
editors. Manual of clinical microbiology. 9th ed. Washington DC:
American Society for Microbiology; 2017. p. 430e42.

[3] Wassilew N, Seth-Smith H, Rolli E, Fietze Y, Casanova C, Führer U,
et al. Outbreak of vancomycin-resistant Enterococcus faecium
clone ST796, Switzerland, December 2017 to April 2018. Euro
Surveill 2018;23(29).

[4] Goroncy-Bermes P, Koburger T, Meyer B. Impact of the amount of
hand rub applied in hygienic hand disinfection on the reduction of
microbial counts on hands. J Hosp Infect 2010;74:212e8.

[5] Kramer A, Pittet D, Klasnic R, Krebs S, Koburger T, Fusch C, et al.
Shortening the application time of alcohol-based hand rubs to 15
seconds may improve the frequency of hand antisepsis actions in a
neonatal intensive care unit. Infect Control Hosp Epidemiol
2017;38:1430e4.

[6] Draft European Norm (prEN) 14885. France: AFNOR; 2017. CEN/TC
216.

[7] European Norm (EN) 16615. France: AFNOR; 2015. CEN/TC 216.

K. Steinhauera,*
H.-J. Rödgerb

K. Teckemeyera

B. Christiansenc

J. Gebeld

H. Martinye

B. Meyerf

C. Ostermeyerg

L. Vossebeinh
aSchülke & Mayr GmbH, Norderstedt, Germany

bLysoform Dr. Hans Rosemann GmbH, Berlin, Germany

cZE Medizinaluntersuchungsamt und Hygiene im UKSH Kiel,
Kiel, Germany

dInstitute for Hygiene and Public Health, Universityclinics
Bonn, Bonn, Germany

eTechnical Hygiene Berlin, Germany

fEcolab Deutschland GmbH, Monheim, Germany

gBode-Chemie, Hamburg, Germany

hFaculty of Textile and Clothing Technology, Hochschule
Niederrhein, Mönchengladbach, Germany

http://refhub.elsevier.com/S0195-6701(18)30543-7/sref1
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref1
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref1
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref2
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref2
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref2
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref2
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref2
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref3
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref3
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref3
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref3
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref4
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref4
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref4
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref4
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref5
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref5
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref5
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref5
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref5
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref5
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref6
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref6
http://refhub.elsevier.com/S0195-6701(18)30543-7/sref7


Letters to the Editor / Journal of Hospital Infection 101 (2019) 422e425 425
* Corresponding author. Address: Schülke & Mayr GmbH,
Research & Regulatory Affairs, Robert-Koch-Str. 2,

Norderstedt, D-22851, Germany. Tel.: þ49 40 52100557.
E-mail address: katrin.steinhauer@schuelke.com

(K. Steinhauer)

Available online 28 September 2018

https://doi.org/10.1016/j.jhin.2018.09.015

ª 2018 The Healthcare Infection Society. Published by Elsevier Ltd. All
rights reserved.
Hand hygiene and infection
control in limited-resource
countries: still a big challenge
Sir,

I read with great interest the article by Alshehari et al. who
investigated effective interventions on hand hygiene (HH)
compliance among healthcare workers (HCWs). This mini sys-
tematic review indicated that implementation of a multi-
modal intervention can increase HH compliance [1]. The role
of HH is very important in the prevention of healthcare-
associated infections (HCAIs) [2], but HH compliance among
HCWs is low, and is a particular challenge in low-income
countries. An evaluation of HH compliance among nurses in
an oncology centre in Iran found the rate to be just 12.8% [3].

In developing countries, there is an extended scope of social
and system deficits, and an absence of collection and reporting
of incidences of HCAI [4]. The key factors determining HH
compliance in developing and developed regions differ. Borg
et al. identified infrastructural issues such as the numbers of
sinks and the quality of HH products as critical factors in eight
developing countries [5]. In contrast, heavy workload and skin
problems were the main reasons for non-compliance in West-
ern countries. Indeed, in rich countries with well-resourced
hospitals and strong infection control, structural and organ-
izational problems are less important factors.

The contrast between countries is demonstrated by a com-
parison of the situation in Turkey, a country with ‘limited’
resources, and the Netherlands, a country with ‘reasonable’
resources. Rates of HH compliance are poor in both countries,
despite better availability of hand hygiene facilities in the
Netherlands, but rates of HCAI are higher in Turkey. Challenges
in Turkish hospitals include an absence of single or isolation
rooms, and poor air quality. Thus, poor HH is not the only
determinant of HCAI rates [6]. In addition, many countries with
limited resources do not have suitable organization chart,
hospital manager support, and correct planning for infection
prevention and control (IPC) or a trained IPC team [7].
The prevention of HCAIs in limited-resource countries is a
critical challenge for global patient safety that needs a strat-
egy, supported by tools, to mobilize an unprecedented global
movement. Resource-poor countries require better systems for
gathering and reporting HCAI rates. Knowledge of HCAI rates
can then be used to measure improvements as national pro-
grammes to reduce HCAIs, including improvements in HH
compliance, are rolled out following the World Health Organ-
ization’s multi-modal strategy.
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