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Abstract

The contamination of shampoo with bacteria is not very common but can
happen and can be a potential cause of conjunctivitis. This case report de-
scribes a 24-year-old male who developed conjunctivitis after using a Serratia
marcescens contaminated shampoo in a fitness club. The patient had redness,
swelling, and discharge in both eyes. Cultures of the shampoo and eye swabs
were positive for S. marcescens with indistinguishable DNA fingerprints. The
patient was treated with an eye drop antibiotic and his symptoms resolved
within a week. This case highlights the possibility of exposure in places where
shampoos containers are refilled or shared. The avoidance of refilling them
and using replaceable cartridges, single-sealed refill bags, or bringing personal
shampoo is highly recommended to prevent such incidents.
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1. Background

Serratia marcescens is a Gram-negative, rod-shaped bacterium normally found
in dry and moist environments. It is an opportunistic pathogen that can cause a
wide range of human infections, including urinary tract infections, wound infec-
tions, bacteremia, and conjunctivitis [1] [2]. In the literature, S. marcescens has
been associated with different eye infections, some of which are serious such as
corneal ulcers [3], crystalline keratopathy [4] and other complications that could
lead to complete visual loss [5]. Recently, it has become more resistant to many
antibiotics, making it a major concern in hospitals [6]. Outside medical institu-

tions on the other hand, S. marcescens is also involved in different infections as

DOI: 10.4236/0joph.2023.132020 May 16, 2023 233 Open Journal of Ophthalmology


https://www.scirp.org/journal/ojoph
https://doi.org/10.4236/ojoph.2023.132020
https://www.scirp.org/
https://orcid.org/0000-0003-4510-7285
https://doi.org/10.4236/ojoph.2023.132020
http://creativecommons.org/licenses/by/4.0/

M. A. Halwani

it is isolated from different places in the community [7]. The objective of this
paper is to highlight the serious clinical involvement of S. marcescens, in the com-

munity, when it reaches the eyes through uncommon sources such as shampoo.

2. Case Presentation

A 24-year-old male athlete wakes up the following day after a shower in the club
he regularly visits with sticky eyelashes, redness in his eyes, itching, and grainy
sensation, especially in the right eye (Figure 1). He was immediately seen by an
eye specialist. On examination, the patient complained of bilateral red eyes, tear-
ing, blurry vision, thick mucopurulent discharge, and irritation. The eye exami-
nation clearly showed hyperemia and swollen conjunctiva due to the inflamma-
tion. During history taking, the patient confirmed that his eyes were exposed to
the shampoo available in the fitness club shower, which he described as a small,
diluted amount at the bottom of the container. The patient had no serious dis-
eases or previous ocular history, as he is young, healthy, fit and not on any me-
dication. Conjunctivitis was confirmed clinically as the diagnosis, and eye swabs
were taken and sent to the microbiology lab for culture and sensitivity. Genta-
micin eye drops of 0.3% every 6 hours for five days were prescribed.

In the lab, the eye swabs were cultured on Blood agar, Chocolate agar and
MacConkey agar and then incubated aerobically at 37°C for 24 h. On the second
day, pure growth was shown on all plates. Creamy-white to grayish-light colored
colonies were clearly grown on MacConkey agar which indicated the growth of
Gram-negative bacteria (Figure 2). A full identification with a sensitivity report
was done using the VITEK 2 machine (bioMérieux, Inc., Durham, N.C.).

Serratia marcescens was identified by the machine, and the sensitivity report

Figure 1.

Figure 2. Serratia marcescens on MacConkey agar and Blood agar.
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indicated that the organism was sensitive to gentamicin, ciprofloxacin, poly-
myxin B/trimethoprim, and resistance to aztreonam and ceftriaxone. The patient
progressed well after starting the eye drops, and five days later, he fully recov-
ered. Further investigation of the incident required taking a few drops of the
shampoo to the same lab for culture and sensitivity. The culture of the shampoo
came positive with the same organism and the same sensitivity. Both isolates, the
one isolated from the patient’s eye and the one isolated from the shampoo, were
then sent to a reference molecular lab for DNA fingerprinting and analysis using
Pulsed Field Gel Electrophoresis (PFGE). The lab report confirmed the genetic

relatedness between the two isolates as indistinguishable.

3. Discussion

Serratia marcescens is a common cause of hospital infections worldwide, espe-
cially in intensive care units and in low immunity patients. Moreover, it can be a
multidrug resistant organism that is hard to treat and responsible for different
outbreaks [8] [9]. In this study, the link between the clinical infection of the eye
and the shampoo was confirmed by PCR testing, and this raises the question of
how such a bacteria reached the shampoo container. It must be stated, however,
that the detection of S. marcescens in shampoos was confirmed for a long time
in different studies. This is because it can tolerate low concentrations of different
detergents, which are the main components of shampoo [10]. Furthermore,
another study confirmed that S. marcescens was isolated from 43% of the 39
shampoo samples tested [11]. This indicates that it can be found in multiple bot-
tles simultaneously. The authors suggested that contamination of the shampoo
containers may occur during improper handling, which might be the cause of
the incident. S. marcescens was also isolated from 3/11 (27%) newborns who
suffered from S. marcescens infection in nursery intensive care unit. All three
cases had conjunctivitis. Moreover, all eleven reported cases occurred after ex-
posure to contaminated shampoo in the unit with the same bacteria, which in-
dicates how frequently S. marcescens can contaminate them [12]. Fitness clubs
usually have wall-mounted shampoo containers in the shower area. Cleaners
who work in these clubs are responsible for replacing or refilling them. They
usually refill to top up the amount of shampoo without cleaning the containers.
Since the shampoo container is inside the shower area, diluting the remaining
amount with water is highly possible during shower use, especially if the fitted
dispenser is loose or broken. Ray et al [13] argue that this may give a chance for
this bacteria to stay and form a biofilm inside the bottom of the container and
resist dying. This can happen if the container was not replaced/changed or
washed before refilling as a multiple-use container [14]. Another possible expla-
nation is that the main gallon that the cleaners used to fill the shampoo contain-
ers is itself contaminated [15]. Unfortunately, it was not possible in this study to
trace this. Therefore, based on what was presented, refilling should be stopped to

prevent such incidents from happening. Using other methods such as replacea-
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ble ready cartridges, single sealed refills bags, or shampoo dispensers with sin-
gle-use pumps already installed in the cartridge is recommended [16] [17] [18]
Finally, bringing one’s own personal shampoo may be the best option for fitness

club visitors to avoid such incidents.

4. Conclusion

This case study highlights the potential risk of shampoo bottles in fitness clubs.
Serratia marcescens can contaminate containers because of poor hygiene during
refilling, improper handling, or storage. Its presence in a shampoo container can
lead to the development of conjunctivitis. This case highlights the possibility of
contamination of such products and the associated consequences. It may raise
the concern of not using these public shampoos in fitness clubs and using per-

sonal ones instead.

Acknowledgements

I would like to thank the patient for allowing me to show the picture of his right
infected eye.

Informed Consent

Written informed consent has been obtained from the patient for showing the
picture of his infected eye.

Conflicts of Interest

The author declares no conflicts of interest.

References

[1] Wilfert, .N.,, Barrett, F.F., Ewing, W.H., Finland, M. and Kass, E.H. (1970) Serratia
marcescens. Biochemical, Serological, and Epidemiological Characteristics and An-
tibiotic Susceptibility of Strains Isolated at Boston City Hospital. Applied Microbi-
ology; 19, 345-352. https://doi.org/10.1128/am.19.2.345-352.1970

[2] Atlee, W.E., Burns, R.P. and Oden, M. (1970) Serratia marcescens Keratoconjuncti-
vitis. American Journal of Ophthalmology, 70, 31-33.
https://doi.org/10.1016/0002-9394(70)90664-1

[3] Atta, S., Perera, C., Nayyar, S., Kowalski, R.P. and Jhanji, V. (2021) An 18-Year
Overview of Serratia marcescens Ocular Infection. Eye & Contact Lens, 47, 471-475.
https://doi.org/10.1097/ICL.0000000000000803

[4] Chen, CL, Tai, M.C., Chen, J.T., Chen, C.H. and Lu, D.W. (2007) Infectious Crys-
talline Keratopathy Caused by Serratia marcescens. Cornea, 26, 1011-1013.
https://doi.org/10.1097/ICO.0b013e3180de4928

[5] Sridhar, J., Kuriyan, A.E., Flynn, HW.]., Smiddy, W.E., Venincasa, V.D. and Miller,
D. (2015) Endophthalmitis Caused by Serratia marcescens. Clinical Features, Antibi-
otic Susceptibilities, and Treatment Outcomes. Retina (Philadelphia), 35, 1095-1100.
https://doi.org/10.1097/TAE.0000000000000509

[6] Roh, W.S., Chung, K.B. and Kim, D.Y. (2022) Recent Emergence of Serratia mar-
cescens in Dermatology: Retrospective Observations Based on Clinical Outpatient

DOI: 10.4236/0joph.2023.132020

236 Open Journal of Ophthalmology


https://doi.org/10.4236/ojoph.2023.132020
https://doi.org/10.1128/am.19.2.345-352.1970
https://doi.org/10.1016/0002-9394(70)90664-1
https://doi.org/10.1097/ICL.0000000000000803
https://doi.org/10.1097/ICO.0b013e3180de4928
https://doi.org/10.1097/IAE.0000000000000509

M. A. Halwani

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

Data. European Journal of Dermatology; 32, 94-98.
https://doi.org/10.1684/ejd.2022.4233

Jimenez, A., Abbo, L.M., Martinez, O., Shukla, B., Sposato, K., Iovleva, A., Fowler,
E.L, McElheny, C.L. and Doi, Y. (2020) KPC-3-Producing Serratia marcescens Out-
break between Acute and Long-Term Care Facilities, Florida, USA. Emerging Infec-
tious Diseases, 26, 2746-2750. https://doi.org/10.3201/eid2611.202203

Moradigaravand, D., Boinett, C.J., Martin, V., Peacock, S.J. and Parkhill, J. (2016)
Recent Independent Emergence of Multiple Multidrug-Resistant Serratia marcescens
Clones within the United Kingdom and Ireland. Genome Research, 26, 1101-1109.
https://doi.org/10.1101/gr.205245.116

Sidirak, M. and Hukié, M. (2013) An Outbreak of Multidrug-Resistant Serratia
marcescens: The Importance of Continuous Monitoring of Nosocomial Infections.
Acta Medica Academica, 42, 25-31. https://doi.org/10.5644/ama2006-124.67

Allen, J.L., Doidge, N.P., Bushell, R.N., Browning, G.F. and Marenda, M.S. (2022)
Healthcare-Associated Infections Caused by Chlorhexidine-Tolerant Serratia mar-

cescens Carrying a Promiscuous IncHI2 Multi-Drug Resistance Plasmid in a Vete-
rinary Hospital. PIOS ONE, 17, €0264848.
https://doi.org/10.1371/journal.pone.0264848

Amemiya, K. and Taguchi, F. (1994) Kansenshogaku Zasshi. The Journal of the
Japanese Association for Infectious Diseases, 68, 177-182.
https://doi.org/10.11150/kansenshogakuzasshil970.68.177

Madani, T.A., Alsaedi, S., James, L., Eldeek, B.S., Jiman-Fatani, A.A., Alawi, M.M.,
Marwan, D., Cudal, M., Macapagal, M., Bahlas, R. and Farouq, M. (2011) Serratia
marcescens-Contaminated Baby Shampoo Causing an Outbreak among Newborns
at King Abdulaziz University Hospital, Jeddah, Saudi Arabia. 7he Journal of Hos-
pital Infection, 78, 16-19. https://doi.org/10.1016/j.jhin.2010.12.017

Ray, C., Shenoy, A.T., Orihuela, C.J. and Gonzalez-Juarbe, N. (2017) Killing of Ser-
ratia marcescens Biofilms with Chloramphenicol. Annals of Clinical Microbiology
and Antimicrobials, 16, Article No. 19. https://doi.org/10.1186/s12941-017-0192-2

Zapka, C.A., Campbell, E.J., Maxwell, S.L., Gerba, C.P., Dolan, M.J., Arbogast, ].W.
and Macinga, D.R. (2011) Bacterial Hand Contamination and Transfer after Use of
Contaminated Bulk-Soap-Refillable Dispensers. Applied and Environmental Mi-
crobiology, 77, 2898-2904. https://doi.org/10.1128/AEM.02632-10

Caetano, J.A., Lima, M.A., Di Ciero Miranda, M., Serufo, J.C. and Ponte, P.R. (2011)
Identificagdo de contaminagdo bacteriana no sabio liquido de uso hospitalar. Revista
da Escola de Enfermagem da USP, 45, 153-160.
https://doi.org/10.1590/S0080-62342011000100021

Assadian, O., Kramer, A., Christiansen, B., Exner, M., Martiny, H., Sorger, A., Su-
chomel, M., Section Clinical Antisepsis of the German Society for Hospital Hygiene
(DGKH), and Disinfection Assessment Board of the Austrian Society for Hygiene,
Microbiology and Preventive Medicine (OGHMP) (2012) Recommendations and
Requirements for Soap and Hand Rub Dispensers in Healthcare Facilities. GMS
Krankenhhyg Interdiszip, 7, Doc03.

Lorenz, L.A., Ramsay, B.D., Goeres, D.M., Fields, M.W., Zapka, C.A. and Macinga,
D.R. (2012) Evaluation and Remediation of Bulk Soap Dispensers for Biofilm. Bio-
fouling, 28, 99-109. https://doi.org/10.1080/08927014.2011.653637

Lanini, S., D’Arezzo, S., Puro, V., Martini, L., Imperi, F., Piselli, P., Montanaro, M.,
Paoletti, S., Visca, P. and Ippolito, G. (2011) Molecular Epidemiology of a Pseudo-
monas aeruginosa Hospital Outbreak Driven by a Contaminated Disinfectant-Soap
Dispenser. PLOS ONE, 6, e17064. https://doi.org/10.1371/journal.pone.0017064

DOI: 10.4236/0joph.2023.132020

237 Open Journal of Ophthalmology


https://doi.org/10.4236/ojoph.2023.132020
https://doi.org/10.1684/ejd.2022.4233
https://doi.org/10.3201/eid2611.202203
https://doi.org/10.1101/gr.205245.116
https://doi.org/10.5644/ama2006-124.67
https://doi.org/10.1371/journal.pone.0264848
https://doi.org/10.11150/kansenshogakuzasshi1970.68.177
https://doi.org/10.1016/j.jhin.2010.12.017
https://doi.org/10.1186/s12941-017-0192-2
https://doi.org/10.1128/AEM.02632-10
https://doi.org/10.1590/S0080-62342011000100021
https://doi.org/10.1080/08927014.2011.653637
https://doi.org/10.1371/journal.pone.0017064

	A Case of Serratia marcescens Conjunctivitis in a Young Male after Exposure to Contaminated Shampoo in a Fitness Club
	Abstract
	Keywords
	1. Background
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Acknowledgements
	Informed Consent
	Conflicts of Interest
	References

