Risk Management and Healthcare Policy

Dove

ORIGINAL RESEARCH

Extended-Spectrum Beta-Lactamase-Producing
Gram-Negative Bacteria on Healthcare Workers’
Mobile Phones: Evidence from Tikur Anbessa
Specialized Hospital, Addis Ababa, Ethiopia

Shambel Araya
Kassu Desta
Yimtubezinash

Woldeamanuel

'Department of Medical Laboratory
Sciences, College of Health Sciences,
Addis Ababa University, Addis Ababa,
Ethiopia; 2Department of Medical
Microbiology, Immunology and
Parasitology, School of Medicine, College
of Health Sciences, Addis Ababa
University, Addis Ababa, Ethiopia

Correspondence: Shambel Araya
Tel: +251939459529
Email shambelaraya8@gmail.com

This article was published in the following Dove Press journal:
Risk Management and Healthcare Policy

Background: Mobile phones are widely used in hospital settings for different purposes.
Mobile phones of healthcare workers (HCWs) could be colonized or harbor extended-
spectrum beta-lactamase (ESBL) producing gram-negative bacteria and may act as source
of infectious agents. The aim of this study was to determine the rate of extended-spectrum
beta-lactamase-producing Gram-negative bacteria on mobile phones of healthcare workers,
to assess their antimicrobial susceptibility patterns and associated factors.

Methods: A laboratory-based cross-sectional study was conducted involving a total of 572
samples by rubbing swabs of the front screen, back, keypad, and metallic surfaces of mobile
phones of healthcare workers using simple random sampling technique. All specimens were
screened for ESBL using ESBL CHROME agar and confirmed using double-disk diffusion
test (DDDT). Antibiotic susceptibility testing was done by the Kirby—Bauer disk diffusion
technique on Mueller—Hinton agar. Data were analyzed using SPSS version 25, odds ratio
and p-value was calculated to determine the association among variables.

Results: Overall, the number of mobile phones contaminated by gram-negative bacteria was
454 out of 572 (79.4%). Female sex (OR 0.651, p-value=0.039) and service year (OR 0.468,
p-value=0.038) of healthcare workers were found to be the most significant factors asso-
ciated with healthcare professionals’ mobile phone and bacterial contamination. Nine percent
of the isolates were ESBL-producers. K. pneumoniae (27%) was the dominant ESBL-
producing isolate followed by Acinetobacter spp. (14.5%) and E.coli (14.5%). ESBL-produ-
cers were highly resistant to ampicillin (95.8%), piperacillin (83.3%), cotrimoxazole
(70.8%), and chloramphenicol (54.2%), but highly sensitive to meropenem (87.5%), amika-
cin (85.4%), and piperacillin-tazobactam (81.2%).

Conclusion: ESBL-producing Gram-negative bacteria were isolated from 8.3% of HCWs’
mobile phones. As high as 79.4% of the isolates were multidrug resistant. Mobile phones can
lead to bacterial cross-contamination and could be a source of nosocomial infections.
Keywords: mobile phones, extended-spectrum B-lactamase, Gram-negative bacteria,
hospital-acquired infection, Addis Ababa, Ethiopia

Background

Extended-spectrum beta-lactamase (ESBL) producing organisms are a challenge for
clinicians, microbiologists, researchers, and infection control professionals.l’2 The
prevalence of such pathogens among nosocomial infections has varied over time;
some of the changes in this pattern are attributable to healthcare changes, the use of
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antimicrobial agents, new practices of infection control,
and the onset of antimicrobial resistance.’

ESBL-producing Gram-negative bacteria like
Acinetobacter, Pseudomonas, and various
Enterobacteriaceae including Klebsiella spp., E. coli,

Serratia marcescens, and Proteus spp. are a major concern
due to concomitant multidrug resistance and their relation to
severe and often deadly infections, such as bloodstream infec-
tions and pneumonia,'**

Currently, one of the main concerns is the increased
occurrence of gram-negative bacteria, including multidrug-
resistant non-fermenters  (Acinetobacterbaumannii = &
Pseudomonas species) and Enterobacteriaceae-producing
extended-spectrum p-lactamases and carbapenemases in
severe healthcare-associated infections for the medical com-
munity in recent decades.”>%’

Healthcare-associated infections (HAIs) are associated
with significant mortality, morbidity, and high economic
burden and they are a major challenge to the healthcare
system. The constant handling of mobile phones (MPs) by
users in hospitals (patients, visitors, and healthcare work-
ers, etc.) makes it a suitable place for transmission of
multidrug-resistant bacteria (MDR), as well as health-
care-associated infections.®’

Mobile phones are widely used in healthcare facilities,
even reaching operating rooms. It has been shown that
mobile phones may serve as reservoir of MDR bacteria like
ESBL, MRSA, and VRE and even they serve as a reservoir
for viruses like COVID-19 which could easily be transmitted
from MPs to the healthcare workers hands, therefore facil-
itating the transmission from one patient to another in differ-
ent hospital settings.>!! There are very few published data
on mobile phones of HCWs in Ethiopia but ESBL focused
information is scarce.'*'® Thus, the aim of this study was to
determine the rate of ESBL-producing Gram-negative bac-
teria found on mobile phones of HCWs and to assess anti-

microbial susceptibility patterns and associated factors.

Methods

A laboratory-based cross-sectional study was conducted from
January to April 2019, involving 572 swab samples of mobile
phones from different units of TikurAnbessa Specialized
Hospital (TASH) in Addis Ababa, Ethiopia. For the purpose
of'this study, bacterial isolates from mobile phones of HCWs in
the hospital which were collected during an ongoing PhD
project (Title of project: Burden of Methicillin Resistant
Staphylococcus aureus (MRSA) and associated factors at
TASH: Evidence from colonization of patients, healthcare

workers, administrative staffs and selected inanimate objects)
were used. By considering 99% confidence level and 5%
degree of precision the maximum proportion of HCWs’
mobile phones assumed to be contaminated was 50%. The
calculated sample size was 622. The study participants were
allocated proportionally using simple random sampling tech-
nique from the different units of the hospital. From these fifty
samples were contaminated and were excluded. The final
sample size was 572. One hundred fifty-six swabs came from
phones of physicians, 293 from nurses, 36 from medical
laboratory personnel, 28 from pharmacists, and 59 from
mobile phones of other healthcare workers. The socio-demo-
graphic data and associated factors including age, sex, work
experience, and mobile phone types of participants were taken
from a pre-collected questionnaire from the ongoing PhD
project.

Culture and Bacteria ldentification

Swab samples from surface of mobile phones were inoculated
in MacConkey agar during the primary project. Bacterial
Isolates were stored in a medium containing skim milk, tryptic
soy broth, and glycerin (STGG) under —40°C. Stored isolates
were sub-cultured on MacConkey agar plates (Oxoid Ltd.
Bashing store Hampshire, UK) and on CHROMagar ESBL
(CHROMagar, Paris, France) by surface streaking and incu-
bated afterwards aerobically at 37°C for 18 to 24 hours.
CHROMagar ESBL was used for screening of ESBL-produc-
tion among Gram-negative bacteria.'* Bacterial identification
to species level was done considering growth morphology on
culture plates and biochemical characteristics by using bio-
chemical identification tests; fermentation of sugars and pro-
duction of CO, and H,S gases in Triple Sugar Iron agar,
Sulfide indole motility, Urease production, Citrate utilization,
Mannitol fermentation, Malonate utilization, Oxidase tests,
and catalase. Control organisms used were E. coli ATCC
25922 (non-ESBL-producer) and E. coli ATCC 35218
(ESBL-producer).

Confirmation of ESBL-Production

ESBL-production was confirmed using double-disk diffusion
test (DDDT) according to CLSI 2018 recommendations.
Ceftazidime 30 pg, ceftazidime-clavulanic acid 30/10 pg,
cefotaxime 30 pg, and cefotaxime-clavulanic acid 30/10 pg
discs were used. A >5 mm increase in the inhibition zone
diameter for either antimicrobial agent tested in combination
with clavulanate vs the inhibition zone diameter of the agent
when tested alone confirmed ESBL-producers. E. coli ATCC
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25922 (non-ESBL-producer) and E. coli ATCC 35218
(ESBL-producer) were used for quality control.'

Antibiotic Susceptibility Testing (AST)
Antimicrobial susceptibility testing was done for all bacterial
isolates using the disk diffusion method according to Clinical
Laboratory Standards Institute 2018 guidelines. A standard
inoculum adjusted to 0.5 McFarland standards was swabbed
on to Mueller-Hinton agar (Oxoid Ltd. Bashing store
Hampshire, UK); the antibiotic disc was dispensed after
drying the plate for 3—5 minutes and incubated at 37°C for
24 hours. The susceptibility of the isolated Gram-negative
bacteria was tested against 14 antibiotics from 8 different
families using the Kirby—Bauer disc diffusion technique.
Quality control was assured by concurrent testing with the
American Type Culture Collection (ATCC) strains including
E. coli ATCC 25922 and P. aeruginosa ATCC 27852."°
MDR was defined as acquired non-susceptibility to at least
one agent in three or more antimicrobial categories.'®

Statistical Analysis

Data was collected, double entered, cleaned, and analyzed
using SPSS version 21 (IBM Corp. Released 2012: IBM
SPSS Statistics for Windows, Version 21.0. Armonk, NY:
IBM Corp.) according to the study objectives. Frequency,
percentage, chi-square of outcome, and bi-variate analysis
were used to see association. A p-value < 0.05 was considered
as significant. Categorical data were also compared, using the
Chi-Square test.

Results
Socio-Demographic Characteristics of
HCWs

A total of 572 HCWs were included from different units of
the TikurAnbessa Specialized Hospital (TASH). Of those
HCWs, 334 (58.4%) were females and 238 (41.6%) males.
Age of study participants ranged from 20 to 57 years old
and the majority (72%) was between 21 and 30 years old.
The mean age of the study participants was 29+ 6.9 years.
Majority of the participants were nurses (51.2%), followed
by medical doctors (27.3%) (Table 1).

Associated Factors for Bacterial
Contamination in Mobile Phones of HCWs

The Gram-negative bacteria contamination rate on mobile
phones in this study was 454/572 (79.4%). Females’ mobile
phones were more often (82.3% or 275 mobile phones)

Araya et al
Table | Socio-Demographic Characteristics of Study
Participants Among TASH HCWs, 2019
Variables Frequency | Percentage
n=572 (%)
Gender Male 238 41.6
Female 334 584
Age (years) 20-30 412 72.0
3140 116 20.3
41-50 27 4.7
>51 17 3.0
Profession Medical doctor 156 27.3
Nurse 293 51.2
Medical 36 6.3
Laboratory
personnel’s
Pharmacist 28 49
Other 59 10.3
Work 1-2 years 190 332
experience in 3—4 years 150 26.2
years 5-7 years 112 19.6
8-10 years 45 79
>10 years 75 13.1

contaminated than males’ mobile phones 75.2% (179 mobile
phones); the difference is significant with a p-value = 0.039.
Of all investigated phones, 465 (81.3%) were touchscreen
mobile phones (TMP) and 107 (18.7%) were keypad mobile
phones (KMP). Of all contaminated phones, 83.2% (89/107)
of keypad mobile phones was contaminated with Gram-nega-
tive bacteria as compared to 78.5% (365/465) of the touch
screen mobile phones; the difference, however, was not statis-
tically significant (p-value = 0.282).

Gram-negative bacteria contamination rate was higher
among mobile phones used by the older age group
(>5lyears old) than among phones used by younger (20—
30years old) HCWs: 94.1% versus 76.9%.

About 91.7% (33/36) of the mobile phones screened
from medical laboratory personnel showed growth of at
least one Gram-negative bacterium, followed by 82.4%
from the mobile phones screened from nurses (Table 2),
and the difference between these results was found to be
statistically significant (p-value = 0.044).

In relation to years of service of HCWs in the hospital,
those who served 1-2 years showed a lower degree of
contamination (73.1%) compared to those who served for
more than 10 years (85%) followed by 84% who had
served more than 5-7 years. There was a significant asso-
ciation between the service years of HCWs and mobile
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Table 2 Associated Factors of Bacterial Contamination for Mobile Phones of HCWs

Variables Contaminated n (%) Not Contaminated n (%) Bivariate Analysis p-value
Odds Ratio 95% CI

Gender

Male n=238(41.6) 179(75.2%) 59(24.8%)

Female n=334(58.4) 275(82.3%) 59(17.7%) 0.651 0.43-0.978 0.039

Age (year)

20-30 n=412 317(76.9%) 95(23.1%) 0.209 0.027-1.593 0.131

3140 n=116 100(86.2%) 16(13.8%) 0.391 0.048-3.152 0.378

41-50 n=27 21(77.7%) 6(22.2%) 0.219 0.024-2.003 0.179

>51 n=17 16(94.1%) 1(5.9%) R

Profession

Medical doctor n=156 111 (71.2%) 45 (28.8%) 0.987 0.405-2.403 0.976

Nurse n=293 243(82.9%) 50(17.1%) 1.944 0.811-4.661 0.136

Medical laboratory personnel n=36 33(91.7%) 3(8.3%) 44 1.044-18.542 0.044

Pharmacist’s n=28 20(71.4%) 8(28.6%)

Other n=59 47(79.7%) 12(20.3%) 1.567 0.5564.416 0.396

Phone Type

Keypad mobile phone n=107 89(83.2%) 18(16.8%) 0.779-2.354 0.282

Touch screen mobile phone n=465 365(78.5%) 100(21.5%) R

Service Years

1-2 n=190 139(73%) 51(27%) 0.468 0.229-0.958 0.038

3—4 n=150 120(80%) 30(20%) 0.688 0.323-1.462 0.330

5-7 n=112 94(84%) 18(16%) 0.898 0.397-2.027 0.795

8-10 n=45 37(82%) 8(18%) 0.795 0.293-2.154 0.652

>10 n=75 64(85%) 11(15%) R

phones contaminated with one or more Gram-negative
bacteria (p = 0.038, CI 0.229-0.958) (Table 2).

Five hundred thirty-eight bacterial isolates were found
out of the 454contaminated mobile phones, 83.2% of
KMPs were contaminated with at least one Gram-negative
bacterium, 9.1% of KMPs was contaminated with two
Gram-negative bacteria and only one mobile phone was
contaminated with three Gram-negative bacteria. The
number of isolates per specimen was high among KMP
compared to TMP. However, there was no significant
difference in microbial contamination between the types
of mobile phone (p = 0.282) (Figure 1).

Distribution of ESBL-Producing Gram-

Negative Bacteria from Mobile Phones of
HCWs

Out of the total 538 isolates screened for ESBL-produc-
tion, 10.6% (57/538) of them were positive for ESBL
using ESBL CHROME agar as a screening method.
From these; 9% (48/538) of the species were confirmed

to be ESBL-producers using a confirmatory test method
(double-disk diffusion test).

K. pneumoniae was the most common 27.1% (13/48)
species found among the 48 confirmed ESBL-producing
Gram-negative bacteria, followed by E.coli1l4.6% (7/48)
and Acinetobacter spp.14.6% (7/48) (Figure 2).

Antimicrobial Susceptibility Pattern of
ESBL-Producing Gram-Negative Bacteria
from Mobile Phones of HCVWVs

A total of 48 species were available for antimicrobial
testing. Most of these isolates indicated widespread resis-
tance to multiple drugs. High-level resistance to ampicillin
was observed in 100% of all isolated species except for
Citrobacter (80%) and K. pneumoniae (92%). K. pneumo-
niae and E. coli also exhibited substantial resistance to
ampicillin (92% and 100%, respectively), chloramphenicol
(44%), and cotrimoxazole (28%). K. pneumoniae isolates
were resistant for meropenem (30.4%) and imipenem
(46%) (Table 3).
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Figure 2 Distribution of ESBL-producing Gram-negative bacteria from mobile phones of HCWs of TASH, 2019.

MDR Pattern of ESBL-Producing Bacterial

Isolates from Mobile Phones

In our study, 79.2% of the ESBL-producing isolates
showed multidrug resistance. Amongst all the bacterial
isolates, K. oxytoca, Salmonella spp., P. vulgaris, and P.
mirabilis showed 100% MDR characteristics, whereas
Klebsiella spp. and Citrobacter spp. showed MDR char-
acteristics with 77.1% and 75%, respectively. Seventy-one
percent of the Acinetobacter spp exhibited resistance to
more than nine tested antibiotics. In K. oxytoca, 50% of
the isolates were resistant to nine and more tested anti-
biotics, and 16.7% was resistant to three antibiotics, 16.7%
to four antibiotics, and 16.7% to six antibiotics (Table 4).

Discussion
Mobile phones are one of the essential portable devices
used for communication in daily life and are used

everywhere.'” ' However, the most common concern
regarding the use of mobile devices in the healthcare
setting is that they have the potential to act as a reservoir
for pathogenic bacteria and vehicle to transmit them.”=%2'

In the current study, the percentage of bacterial contam-
ination with at least one bacterial pathogen on the tested cell
phones was 79.4%. Even though there were no previous
studies specifically done for Gram-negative bacteria, this
percentage is relatively high compared with previously
reported numbers in Ethiopia.'*'® Different studies had
reported the prevalence of bacterial contamination of
mobile phones across the globe; Nigeria (76-94%), Egypt
(61-100%), Ghana (100%), India (56%-98.5), Australia
(50%), United Kingdom (85%).”>** Non-compliance of
hospital standards for infection prevention may also con-
tribute to the finding of high bacterial contamination.
Female HCWs’ mobile phones were more often (82.3%)
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Table 3 Antimicrobial Resistance Pattern of ESBL-Producing Gram-Negative Bacteria from Mobile Phones of HCW, 2019

Isolates n=48 Antibacterial Agents n(%)
AMK | AMP |FOX |[CIP |PRL | SXT |C PZT | TOB | AUG | NOR | GEN | MRP | IMP
E.coli n=7 0 7(100) | 343) |0 686) | 228) | 3¢44) | 0 4(56) | 0 0 114) |0 1(14)
K. pneumonice n=13 | 0 13(100) | 323) |0 1077) | 1077) | 431) | 0 1@s) | 205 | o 215) | 4@31) | 6(46)
K. oxytoca n=6 0 6(100) | 3(50) | 1(17) | 5(83) | 6(100) | 4(67) | 0 467) | 30) | 233) | 233 |0 3
Shigella spp. n=1 0 1(100) | © 0 0 1(100) | 1(100) | O 0 1(100) | 0 0 0 0
Salmonella spp. n=1 1(100) | 1(100) | 0 1(100) | 1(100) | 1(100) | 1(100) | O 1(100) | 1(100) | 1(100) | 1(100) | 1(100) | O
E. aerognes n=2 0 2(100) | 0 0 2(100) | 2(00) | 1(50) | 0 150) |0 0 2(100) | 0 1(50)
Citrobacter spp. n-5 0 4(80) 120) | 2(40) | 4(80) | 5(100) | 4(80) | 1(20) | 4(100) | 2(40) | 120) | 240) | O 1(20)
P. vulgaris n=4 0 4100) | 125) |0 4(100) | 4(100) | 2(50) | 2(50) | 2(50) | 2(50) | 1(25) | O 0 0
P mirabilis n=1 1(100) | 1(100) | 0 1(100) | 1(100) | 1(100) | 1(100) | O 0 1(100) | 1(100) | 1(100) | O 0
Acinetobacter spp. n=7 | 5(71) | 7(100) | 1(14) | 4(57) | 6(®5) | 5(71) | 2(28) | 7(100) | e@85) | 685) | 1(14) |0 0 4(57)
S. marcescens n=| 0 1(100) | 1(100) | 1(100) | 1(100) | 1(100) | O 0 1(100) | 1(100) | 1(100) | O 1(100) | 1(100)
Total (%) 146 | 98 27.1 208 | 833 |792 | 542 188 | 708 | 396 |25 25 125 | 354

Abbreviations: AMP, ampicillin; AMK, amikacin; FOX, cefoxitin; CIP, ciprofloxacin; PRL, piperacillin; SXT, trimethoprim—sulfamethoxazole (cotrimoxazole); C, chloramphenicol;

TZP, piperacillin—tazobactam; TOB, tobramycin; AUG, augmentin (amoxicillin-clavulanic acid); NOR, norfloxacin; GEN, gentamycin; MRP, meropenem; IMP, imipenem.

Table 4 MDR Pattern of ESBL-Producing Gram-Negative Bacteria Isolates from Mobile Phones of HCWs, 2019

Isolates Resistance n (%)

Rl R2 R3 R4 R5 Ré6 R7 R8 >R9
E. coli n=7 3(43) 0 3(42.9) 0 1(14.3) 0 0 0 0
K. pneumoniae n=13 3(23.1) 0 2(15.4) 3(23.1) 1(7.7) 2(15.4) 1(7.7) 0 1(7.7)
K. oxytoca n= 6 0 0 1(16.7) 1(16.7) 0 1(16.7) 0 0 3(50)
Shigella spp n=1 0 0 0 0 1(100) 0 0 0 0
Salmonella spp. n=1 0 0 0 0 0 0 0 0 1(100)
E. aerogens n=2 1(50) 0 0 0 0 0 1(50) 0 0
Citrobacter spp. n=3 1(20) 0 1(20) 1(20) 0 0 0 0 2(40)
P. vulgaris n=4 0 0 0 2(50) 1(25) 0 0 1(25) 0
P. mirabilis n=1 0 0 0 0 0 0 0 0 1(100)
Acinetobacter spp. n=7 0 1(14.3) 0 0 0 0 0 1(14.3) 5(71.4)
S. marcescens n=1 1(100) 0 0 0 0 0 0 0 0
Total 9(18.8) 1(2.1) 7(14.6) 8(16.7) 4(8.3) 3(6.3) 2(4.2) 2(4.2) 13(27)

Abbreviations: R, resistance to one antibiotic;

contaminated than mobile phones of male HCWs (75.2%),
which is statistically significant. A study on female HCWs

showed that their handbags could play a role in the bacterial

transmission and that mobile phones can be further con-

taminated by other materials carried inside handbags.

31-33

R2, resistance to two antibiotics; R3, resistance to three antibiotics; = R9, resistance to more than nine antibiotics.

Microbial contamination rate was significantly different

between mobile phones of the investigated medical profes-

sions. Similar results were found in a study in Egypt.**

Even though it was not significantly associated, the con-

tamination rate of MPs with at least one gram-negative
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bacterium among HCWs who served for more than 10 years
was higher (85%; 64/75) compared to those who served less
than five years. Interestingly, we found a higher contamina-
tion percentage of mobile phones among the age group of
>50 years old (Table 2). However, this was incongruous with
a previous study conducted in Harar, eastern Ethiopia, which
revealed that the age group between 25 and 49 years had a
higher contamination rate.*?

Among 107 keypad mobile phones, 83.2% was found to
be contaminated, while 78.5% of the 465 touch screen
mobile phones were contaminated. Even though there is no
statistically significant difference this higher contamination
level in KMP compared to TMP might be due to the more
complex surface structure of the KMP* On the other hand,
other studies have shown that touch screen mobile phones
are more contaminated by micro-organisms than keypad
mobile phones, and suggested that this may be caused by
the wider screen and more intense usage pattern of TMP.>>-°

In the current study, 79.4% (454/572) of the mobile phones
were contaminated with one or more Gram-negative bacteria.
Among these, 9% were ESBL-producing bacterial species.
This frequency was lower than from a study conducted in
Peru (33.3%).> A study conducted by A. Nieto-Carhuamaca
et al. showed that there was a statistical association between
presence of ESBL-type bacterial resistance and cell phone
disinfection.®” Periodic cleaning of mobile phones with disin-
fectants as well as frequent hand-washing should be encour-
aged as a means of curtailing any potential bacterial
contamination.®® In this current study, the most dominant
ESBL-producing isolate was K. pneumoniae (28%) followed
by E. coli (14.6%) and Acinetobacter spp. (14.6%) (Figure 2).
Even though this frequency is high compared to other studies
but different studies had reported the presence of ESBL-pro-
ducing Gram-negative bacteria in their studies.”**'***"*° The
prevalence of ESBL-producing Gram-negative bacteria from
mobile phones observed in our study was higher compared to
previous studies conducted in Ethiopia.'*~* This could be due
to the study area since earlier studies were conducted in health
centers but this study was done in tertiary hospital which is the
largest hospital in the country and it could be also due to
sample size variation. In our study, 79.2% of ESBL-producing
isolates showed multidrug resistance (Table 4). This was simi-
lar to a study conducted by Asmari et al in Saudi Arabia; they
revealed that 71.8% of the isolates were MDR bacteria,39
Selim et al. in Egypt and by Bodena et al. in Ethiopia: a high
degree of resistance was shown for ampicillin (95.8%), piper-
acillin (83.3%), and cotrimoxazole (79.2%)*>* but in contrast
to Gashaw et al.'” In the present study, most of the ESBL-

isolates were sensitive to meropenem (87.5%), amikacin
(85.6%), piperacillin-tazobactam (81.2%). These findings
were also in agreement with other studies.**** Bacterial spe-
cies like Acinetobacter, Pseudomonas, and E. coli had shown
slight resistance to carbapenem and B-lactam inhibitors in the
current study.

The presence of Shigella and Salmonella spp. suggests
fecal contamination of these phones, which can result in
disease outbreaks and community-acquired infections.
These isolates were also reported from mobile phones by
Tagoe et al. in Ghana and Chitlange et al. in India.”**
Taking into account the shortcomings, further research is
warranted, focusing on the molecular identification of bac-
teria and other microorganisms like viruses on the surface of
MPs, in order to understand whether and to what extent they
remain viable and virulent after lying on the devices.

Conclusion

ESBL-producing Gram-negative bacteria were isolated
from mobile phones of healthcare workers in Tikur
Anbesa Specialized hospital, Addis Ababa, Ethiopia. The
majority of ESBL-producing isolates were multidrug resis-
tant. Mobile phones can be contaminated and serve as
reservoir of ESBL-producing Gram-negative bacteria.
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