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Abstract

The increasing prevalence of hospital-acquired infection continues to be a global concem until today. The
purpose of this study is to determine the efficacies of Caviwipe® and 70% alcohol tissue in the prevention of hospital-
acquired infection. This experimental study was conducted on 36 equipment samples in dr. Cipto Mangunkusumo
Hospital during Apri-August 2015. A total of 144 surface samples were collected before and after the disinfection
process by both the disinfectants. The sample equipment used and placed in the agar plate for a short period of
time; the plates were then incubated. The colony numbers of grown bacteria and fungi were calculated. The data
were numerically reported as the microbial colony count. Data were analyzed by using SPSS for Windows. Paired
t-test was used for the statistical analysis. The mean colony counts before disinfection by 70% alcohol tissue and
Caviwipe® were 11.75 and 17.58, respectively. Meanwhile, the average colony counts after disinfection with 70%
alcohol tissue and Caviwipe® were 0.138 and 0.222, respectively. Statistical analysis showed no significant difference
between the mean of the colony count before and after disinfection with both disinfectants (p>0.05). Separately, a
significant difference of colony count between before and after the disinfection process for each disinfectant was seen
(p<0.05). The mean reduction in the colony counts after disinfection by both disinfectants indicates that there is no
significant difference (p>0.05) in the efficacies between the Caviwipe® and 70% alcohol tissue in reducing the amount
of bacteria and fungi present on the surfaces of the equipment placed close to the patients in a hospital environment.
Keywords: disinfectant, environment, hospital, alcohol, Caviwipe®.

Uji Efikasi Disinfektan Quaternary Ammonium Compound Disinfectant
di Lingkungan Pasien di RSUPN dr. Cipto Mangunkusumo

Abstrak

Peningkatan prevalensi infeksi yang didapat di rumah sakit masih menjadi perhatian hingga saat ini. Penelitian ini
bertujuan membandingkan efektivitas Caviwipe® dan tisu alkohol 70% dalam upaya pencegahan infeksi yang didapat
di rumah sakit. Penelitian eksperimental ini dilakukan pada bulan Apri-August 2015 dengan 36 sampel peralatan di
rumah sakit dr. Cipto Mangunkusumo (RSCM). Terdapat 144 titik pengambilan sampel permukaan lingkungan dan
peralatan, sebelum dan sesudah disinfeksi dengan kedua disinfektan. Sampel diambil dengan contact agar lalu
diinkubasi, kemudian dihitung jumlah koloni bakteri dan jamur yang tumbuh. Data jumlah koloni mikroba dilaporkan
sebagai data numerik dan dianalisis dengan perangkat lunak SPSS untuk Windows. Analisis statistik menggunakan
paired-t-test. Hitung koloni sebelum disinfeksi dengan tisu alkohol 70% dan Caviwipe® adalah 11,7 dan 17,58. Rerata
Jumlah koloni sesudah disinfeksi dengan tisu alkohol 70% dan Caviwipe® adalah 0,138 dan 0,222. Analisis statistik
menunjukkan tidak ada perbedaan bermakna antara rerata jumlah koloni sebelum dan sesudah disinfeksi dengan
kedua jenis disinfektan (p>0,05). Masing-masing disinfektan menunjukkan perbedaan bermakna antara jumlah koloni
sebelum dan sesudah disinfeksi (p<0,05). Penurunan rerata jumlah koloni sesudah disinfeksi antara kedua disinfektan
tidak berbeda bermakna (p>0,05). Efikasi antara Caviwipe® dan tisu alkohol 70% dalam menurunkan jumlah bakteri
dan jamur di lingkungan rumah sakit yang dekat dengan pasien juga tidak berbeda bermakna.
Kata kunci: disinfektan, lingkungan, rumah sakit, alkohol, Caviwipe®
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Introduction

The increased prevalence of hospital-acquired
infection continues to be a global concern until
today.! Several studies have showed an association
between hospital environment and some pathogens,
such as methicillin-resistant Staphylococcus aureus
(MRSA), Klebsiella pneumoniae, Clostridium
difficile, and Acinetobacter baumanii.? The organism
could show resistance in a healthcare environment,
but there is evidence that suggests a relationship
between bacterial sensitivity with  cleaning
and disinfection.®* Environmental cleaning and
disinfection of equipment is one of the prominent
methods to reduce the risk of spreading multi-drug-
resistant organisms in a hospital.*®

It is easy to isolate Acinetobacter from
hospital environments, such as inanimate, which
are frequently touched and located close to
patient.” It is known that some clinical strains from
environment attach to the material surface and live
up to two weeks; some strains are known to persist
longer.t The importance of cleaning Acinetobacter
spp. during an infection outbreak was reported
in a previous study.®™® In a previous report, an
outbreak of a resistant Acinetobacter baumannii
strain was reported; this outbreak involved more
than 30 patients in two intensive care units
(ICUs) of a hospital. Environment contamination
was recognized as the reservoir of epidemic and
outbreak strain. It only lasted until both ICUs were
closed for terminal cleaning and disinfection.®

Cleaning is the process of removing the visible
dirt (e.g., organic and inorganic materials) on the
object and surface. Disinfection is the process
of removing microorganisms, except bacterial
spores, on inanimate objects. Intermediate level
disinfectants can kill Mycobacterium sp., vegetative
bacteria, most viruses and fungi. Intermediate level
disinfectants, such as alcohol and Caviwipe®,"-4
are used in dr. Cipto Mangunkusumo General
Hospital (CMGH). Alcohol is cheaper, but it has
a strong smell and is not available in the form of
tissue wipes. CMGH can produce alcohol wipes,
but it needs more staff in the Pharmacy Unit to
cover it. Caviwipe® has soft odor and is readily
available as wipes; however, it is more expensive.

The purpose of this study is to determine the
effectiveness of chemical disinfectants tissue
containing quaternary ammonium compound
(Caviwipe®) compared with 70% alcohol
disinfectant tissue made by CMGH for the
disinfection of hospital equipment and environment.
This study will serve as a guide for the prevention
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of infection and control committee to recommend
and approve the required disinfectant which will be
better used in CMGH.

Methods

Thisis an experimental study that was conducted
on 36 equipment samples in CMGH during April—
August 2015. The samples of equipment surfaces
were collected by the contact agar. The surface of
the equipment in the hospital was exposed to contact
agar (figure 1). Contact agar has two surfaces,
which consisted of sheep blood agar on one side
and sabouraud agar on the other.

The samples were taken from the inpatient
units of surgery department, pediatric intensive
care unit (PICU), ICU, emergency room (ER),
neonatal intensive care unit (NICU), and obstetrics
and gynecology department in the hospital. The
total number of equipment surfaces sample taken
were 72. Of the 72 samples, 36 samples were
tested with Caviwipe® and 36 samples were tested
with CMGH’s 70% alcohol tissue.

Contact agar |

Figure 1. Syringe Pump as One of Sampling Spot in
This Study

The sample area of each surface was tested
before and after the disinfection process. Hence, a
total of 144 surface samples were examined. The
pre-disinfection sample was a sample taken on
each surface before the process of disinfection. The
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surface samples were collected by exposed it with
contact agar for 1 minute. Then, the surfaces were
disinfected using the alcohol tissue or Caviwipe®.
Exactly 5 minutes after disinfection, the post-
disinfection samples were taken and exposed to a
new contact agar for 1 minute. The samples were

2 patient beds
2 patient furmitures

2 =yringe pumps

1 zamplingspot of 70%
slcohol tissustreatmsant

1 samplingspot of Caviwipe®
tissue treatment

[ Total sampling spot is 72 ]

zlcohol tissus treatmeant

—

3E zampling
spot before
T0% alcohol
tissue
treatment

[ 36 sampling spot of 70% ]

36 sampling
spat after

T0% alcabhol
tissue
treatment

|/- Surgery ward

eJKI Vol. 7, No. 3, Desember 2019

immediately transported to the clinical microbiology
laboratory and incubated at 37°C for 72 hours.
Then, the grown bacteria and fungi colonies were
counted and documented. The study algorithm is
shown in Figure 2.

N
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Figure 2. Study Algorithm

Two disinfectants in this study are Caviwipe®
tissue, contains Cavicide® disinfectant (quaternary
ammonium compound disinfectant) from Metrex
and 70% alcohol tissue made by the pharmaceutical
department of CMGH. The procedure of disinfection
was similar in both cases.

Data were analyzed using SPSS software
for Windows. The microbial colony counts were
numerically calculated. The average colony counts
of the surfaces before and after disinfection for

181

each disinfectant and the comparison between
the average declines in the colony counts were
statistically calculated. If the data distribution
was normal, then paired t-test was used for the
statistical analysis.

Results

Growth of bacterial and fungal colonies was
observed in the contact agar after an incubation period
of 72 hours. These colonies are shown on figure 3.
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Figure 3. Colonies on Contact Agar after 72 Hours Incubation
A. Colonies of Fungi; B. Colonies of Bacteria

Bacterial and Fungal Colony Counts
The bacterial and fungal colony counts before
and after disinfection of the samples with an

incubation period of 72 hours with contact agar are
presented on Table 1.

Table 1. Mean Colony Counts Before and After Disinfection Using Caviwipe® and Alcohol 70% Wipe

Mean Colony Count (CFU)

Reduction of Colony Count

Disinfectant

Before disinfection After disinfection (CFU)

Caviwipe® 17,58 0,222 17,36

70% Alcohol 11,75 0,138 11,61
Statistical analysis showed no significant ammonium  compound),  without high-level

difference between the means of the colony counts
that were taken before and after disinfection for both
disinfectants (p>0.05). Separately, each disinfectant
showed a significant difference of colony counts
between before and after disinfection (p<0.05).
The mean reduction in the colony counts after
disinfection between both disinfectants indicates
that there is no significant difference (p>0.05).

Discussions

The objectstestedinthis study were the patients’
furniture, patients’ beds (including infant incubators
at NICU), and syringe pumps. These surfaces are
classified as noncritical environmental surfaces,
which can be cleaned by using disinfectant-
containing disposable towels or disposable wipes
to achieve a low level of disinfection.® These
cleaning methods were more practical and safer
than the mop dipped in a bucket of mop fluid, which
can cause the cleaned objects (by mop fluid) to be
a source of transmission of nosocomial infections,
unless these objects are not properly disinfected.®

Caviwipe® is composed of 17.2% isopropanol
and 0.28% benzethonium chloride (quaternary
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disinfectants (aldehyde and phenol). Benzethonium
chloride is a low-level disinfectant. The 20% alcohol
added to the benzethonium chloride will increase
the disinfectant level to the intermediate level, so it
can eliminate Mycobacterium tuberculosis.

Caviwipe® does not contain fragrances and it
does not have a sting odor. It is safe for breathing
as it already meets the standard criteria of the US
Environmental Protection Agency. However, 70%
alcohol wipes produce a sting odor because of the
high concentration of alcohol.

The disinfected surfaces are left moist because
of the heavy saturation of Caviwipe®, thereby
making the drying process difficult. However, the
use of alcohol alone or a high concentration of
alcohol solution dries easily because the alcohol
evaporates quickly. Alcohol is also known to
cause allergies or skin irritation in some people,
whereas Caviwipe® causes only mild irritation if it
is continuously exposed to the skin for a long term.
Both of these disinfectants are easy to use since
they are available in tissue forms and do not require
a mop for disinfection. The use of mop can spread
microorganisms that cause nosocomial infections.®
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A research work in 2018 compared the use of
alcohol combined with chlorine for the disinfection of
surface environmentinan |CUward. They compared
the efficacy of disinfection by using a washcloth by
outsourced cleaning services and disposable wipes
that contain quaternary ammonium compound
disinfectant by in-house auxiliary nurses at the
time of infection outbreak of the carbapenem-
resistant Acinetobacter baumannii. The study
reported that the results of disinfection with tissue
containing quaternary ammonium compound by
nurses were more effective in reducing microbial
contamination.’> However, the results contradict
the findings observed in the current study; no
difference in the effectiveness between quaternary
ammonium compound and alcohol was observed.

To the best of our knowledge, no study has
compared the efficacy of disinfection by alcohol with
other disinfectants. However, one study compared
the disinfectant-containing quaternary ammonium
compound with chlorine, but it specifically compared
the disinfectants only against certain bacteria such
as methicillin-resistant Staphylococcus aureus
(MRSA) and vancomycin-resistant Enterococcus
faecium (VRE) in an environmental surface
of a hospital. The results of our study suggest
that quaternary ammonium compound-based
disinfectant may be an effective choice for the
reduction of low-levels bacterial pathogens from
contaminated environmental surfaces.'®

Both 70% alcohol wipe and Caviwipe® are
effective low-level disinfectants for disinfection
surfaces in the hospital environment and noncritical
items, which may come in contact with intact
skin.'” Both of them have the potential to prevent
the transmission of bacteria and fungi and reduce
healthcare-associated infections.

Conclusions

We conclude that there is no significant
difference in the efficacy between the Caviwipe®
and 70% alcohol tissue in reducing the amount
of bacteria and fungi present on the surfaces and
equipment that are close in proximity with the
patient in the hospital environment.

Acknowledgements
This research is funded and supported by PT
Cahaya Tiga Bintang Abadi and CMGH.

183

eJKI Vol. 7, No. 3, Desember 2019

References

1. Dancer SJ. Controlling hospital-acquired infection:
focus on the role of the environment and new
technologies for decontamination. Clinical Microbiology
Reviews. 2014;27:665-90.

2. Han JH, Sullivan N, Leas BF, Pegues DA, Kaczmarek
JL, Umscheid CA. Cleaning hospital room surfaces to
prevent health care-associated infections: a technical
brief. Ann Intern Med. 2015;163:598-607.

3. Mitchell BG, Dancer SJ, Anderson M, Dehn E. Risk
of organism acquisition from prior room occupants: a
systematic review and meta-analysis. J Hosp Infect.
2015;91:211-7.

4. Mitchell BG, Hall L, White N, Barnett AG, Halton K,
Paterson DL, et al. An environmental cleaning bundle
and health-care-associated infections in hospital
(REACH): a multicentre, randomised ftrial. Lancet
Infect Dis. 2019;19:410-8.

5. Carling PC, Parry MF, Bruno-Murtha LA, Dick B.
Improving environmental hygiene in 27 intensive
care units to decrease multidrug-resistant bacterial
transmission. Crit Care Med. 2010;38:1054-9.

6. Zingg W, Holmes A, Dettenkofer M, Goetting T, Seccci
F, Clack L, et al. Hospital organisation, management,
and structure for prevention of health-care-associated
infection: a systematic review and expert consensus.
Lancet Infect Dis. 2015;15:212-24.

7. Russotto V, Cortegiani A, Raineri SM, Giarratano
A. Bacterial contamination of inanimate surfaces
and equipment in the intensive care unit. Journal of
Intensive Care. 2015;3:54.

8. Warnes SL, Highmore CJ, Keevil CW. Horizontal
transfer of antibiotic resistance genes on abiotic
touch surfaces: implications for public health. mBio.
2012;3:e00489-12.

9. Sharma S, Kaur N, Malhotra S, Madan P, Hans C.
Control of an outbreak of Acinetobacter baumannii
in burn unit in a tertiary care hospital of North India.
Advances in Public Health. 2014. Article ID 896289, 3
pages. http://dx.doi.org/10.1155/2014/896289
Dancer SJ. Controlling hospital-acquired infection:
focus on the role of the environment and new
technologies for decontamination. Clin Microbiol Rev.
2014,;27:665-90.

11. Provincial Infectious Diseases Advisory Committee
(PIDAC). Best practices for cleaning, disinfection and
sterilization of medical equipment/devices in all health
care settings. Third edition. Ontario Agency for Health
Protection and Promotion. Ontario: Queen’s Printer
for Ontario; 2013.

Asia Pacific Society of Infection Control. Apsic
guidelines  for  environmental cleaning and
decontamination. Singapore, 2013.

Currie B. revisiting environmental hygiene and hospital-
acquired infections. Infectious Disease Special Edition. New
York: Mc Mahon Publishing; 2013.

10.

12.

13.



14.

15.

Weber DJ, Rutala WA, Miller BM, Huslage K, Sickbert-
Bennett E. Role of hospital surfaces in the transmission
of emerging health care-associated pathogens:
Norovirus, Clostridium difficile, and Acinetobacter
species. Am J Infect Control. 2010;38:S25-33.

Casini B, Righi A, De Feo N, Totaro M, Giorgi S, Zezza
L, et al. Improving cleaning and disinfection of high-
touch surfaces in intensive care during carbapenem-
resistant Acinetobacter baumannii endemo-epidemic
situations. Int J Environ Public Health. 2018;15:2305.

184

16.

17.

eJKI Vol. 7, No. 3, Desember 2019

Callahan KL, Beck NK, Duffield EA, Shin G,
Meschke JS. Inactivation of methicillin-resistant
Staphylococcus aureus (MRSA) and vancomycin-
resistant enterococcus faecium (VRE) on various
environmental surfaces by mist application of a
stabilized chlorine dioxide and quaternary ammonium
compound-based disinfectant. J Occup Environ Hyg.
2010;7:529-34.

Centers for Disease Control and Prevention. Guideline
for Disinfection and Sterilization in Healthcare Facilities
(2008). [Internet]. September 18, 2016 [cited 2019 April
10]. Available from: https://www.cdc.gov/infectioncontrol/
guidelines/disinfection/tables/table1.html.



