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The Goldman-Fox syndrome: Treating and preventing green
pseudomonas nails in the era of COVID-19

Dear Editor,

The Goldman-Fox syndrome, also referred to as the green nail syn-
drome, was recently spotlighted for its possible association with
onychomycosis.> However, there may be more to the Goldman-Fox
syndrome than a Pseudomonas aeruginosa infection of a nail plate
often previously damaged by dermatophytes, psoriasis or trauma.®
This opportunistic bacterium known as the “water bug,” P aeruginosa,
can produce both localized and systemic infections and be spread
cryptically, potentially from the infected nail of a caregiver to a wound
or surgical site, and thus represents a potential threat to elderly, neo-
natal or immunocompromised patients who are at an increased risk of
disseminated pseudomonas infection. This pathogen is known to
cause pneumonia, endocarditis, otitis externa, urinary tract infections,
osteomyelitis and sepsis and also may be evident in skin as necrotizing
fasciitis or as ecthyma gangrenosum, the latter a sign of pseudomonas
sepsis. It is salient that a Shanghai study documented, without com-
menting on pseudomonas nail infections in health care workers, that
80% of 61 patients hospitalized in the intensive care unit for a
COVID-19 acute respiratory infection had bronchial aspirates positive
for P aeruginosa.*

Persistent greenish pigmentation of the nail plate, originally
described in 1944 by Goldman and Fox,” should be viewed as a warn-
ing sign.>¢” This nontender paronychial infection is predisposed to by
those whose hands are constantly wet (Figure 1).2 Sternal surgical site
P aeruginosa infections were documented in 16 of 185 patients and
meticulously traced to a gloved scrub nurse who was wearing flesh-
colored nail polish to cover a Pseudomonas infection and coexistent
onychomycosis of her right thumbnail.®> In another example, the
Goldman-Fox syndrome manifest on the second fingernail of a post-
operative intensive care unit employee resulted in many patients
developing P aeruginosa infection or colonization.” Thus, this infection
represents an occupational disorder for those working in a health care
setting, despite wearing of gloves when caring for patients, illuminat-
ing concern about Goldman-Fox syndrome in an era of rigorous fre-
quent handwashing mandated by COVID-19 precautions.®

We recommend health care workers examine their own finger-
nails for green coloration, limit or avoid use of painted nails since they
might hide nail green color indicative of pseudomonas infection, be
educated about P aeruginosa the “water bug,” and be encouraged to
employ methods to promptly dry hands after mandated frequent han-
dwashing. Educating medical staff about the risks inherent in neces-
sary and frequent handwashing, including the acquisition of the

Goldman-Fox syndrome, would be desirable.

Although the best treatment is prevention, there are a number of
therapeutic options.”** Ophthalmologic 0.3% gentamicin topical solu-
tion nightly for 3 months is an inexpensive easy-to-use choice.? Appli-
cation of acetic acid 1% compresses can be effective.> Topical silver
sulfadiazine, topical tobramycin and topical nadifloxacin are some-
times employed.”'° Another option is the oral quinolone antibiotic
ciprofloxacin utilized for 2 to 3 weeks.'? Any coexistent nail
dermatophytosis can be treated with a regime such as oral
itraconazole for 3 months. Careful evaluation of the nail for a possible
mixed infection with P aeruginosa and another organism, whether fun-
gal or otherwise, is desirable.%>1° With onychomycosis the toenail
may thicken and green simultaneously, sometimes becoming brittle
and crumbly, facilitating a secondary pseudomonas infection and man-
dating the need to treat both. Rarely, another species of pseudomonas
may be implicated, as stressed in a recent report of the Goldman-Fox
syndrome caused by Pseudomonas oryzihabitans with its yellow pig-
ment producing a yellow-green hue rather than the more typical green
resulting from the P aeruginosa pigments pyoverdine and pyocyanin.t!
Both Pseudomonas species, P oryzihabitans and P aeruginosa, are

opportunistic pathogens that represent a threat to the vulnerable.

FIGURE 1
health individual

Goldman-Fox syndrome: Green nail in otherwise

Dermatologic Therapy. 2021;34:e14624.
https://doi.org/10.1111/dth.14624

wileyonlinelibrary.com/journal/dth

© 2020 Wiley Periodicals LLC. | 1 of 2


http://wileyonlinelibrary.com/journal/dth
https://doi.org/10.1111/dth.14624

LETTER

20f2 DERMATOLOGIC
22 L wiLe Y- e

CONFLICT OF INTEREST

The authors declare no potential conflict of interest.

AUTHOR CONTRIBUTIONS
All authors made substantial contributions to the conception, design
and/or acquisition of the data in this work and approved the final

submission.

DATA AVAILABILITY STATEMENT
Data availability statement: Data the supports the following informa-
tion are available from the first author upon reasonable request.

Robert A. Schwartz
Rajendra Kapila

Dermatology, Infectious Diseases, and Pathology, Rutgers New Jersey

Medical School, Newark, New Jersey

Correspondence

Robert A. Schwartz, Dermatology, Rutgers University New Jersey
Medical School, 185 South Orange Avenue, Newark, New Jersey
07103.

Email: roschwar@cal.berkeley.edu

ORCID
Robert A. Schwartz "= https://orcid.org/0000-0003-3036-3825
REFERENCES

1. Heymann WR. Appending the appendages: new perspectives on
Netherton syndrome and green nail syndrome. J Am Acad Dermatol.
2020;83:735-736.

10.

11.

12.

Ohn J, Yu DA, Park H, Cho S, Mun JH. Green nail syndrome: analysis
of the association with onychomycosis. J Am Acad Dermatol. 2020;83:
940-942.

Schwartz RA, Reynoso-Vasquez N, Kapila R. Chloronychia: the
Goldman-Fox syndrome - implications for patients and healthcare
workers. Indian J Dermatol. 2020;65:1-4.

Chen J, Zheng YX, Kong DC, Wu HY, Yuan ZA, Wu F. [Practice and
thinking of acute respiratory infection surveillance for the response of
emerging respiratory diseases in Shanghai] [article in Chinese].
Zhonghua Liu Xing Bing Xue Za Zhi. 2020;41:E073. https://doi.org/10.
3760/cma.j.cn112338-20200421-00616.

Goldman L, Fox H. Greenish pigmentation of the nail plates from
bacillus pyocyaneus infection. Arch Dermatol Syphilol. 1944;68:
136-137.

McNeil SA, Nordstrom-Lerner L, Malani PN, Zervos M, Kauffman CA.
Outbreak of sternal surgical site infections due to Pseudomonas
aeruginosa traced to a scrub nurse with onychomycosis. Clin Infect Dis.
2001;33:317-323.

Vergilis |, Goldberg LH, Landau J, Maltz A. Transmission of Pseudomo-
nas aeruginosa from nail to wound infection. Dermatol Surg. 2011;37:
105-106.

Chiria AE, Chiria A, Wollina U. Chloronychia in Healthcare Workers in
COVID-19 Times. Skin Appendage Disord. 2020;1-2. http://dx.doi.org/
10.1159/000511193.

Geizhals S, Lipner SR. Retrospective case series on risk factors, diag-
nosis and treatment of Pseudomonas aeruginosa nail infections.
Am J Clin Dermatol. 2020;21:297-302.

Romaszkiewicz A, Stawifiska M, Sobjanek M, Nowicki RJ. Nail
dermoscopy (onychoscopy) is useful in diagnosis and treatment
follow-up of the nail mixed infection caused by Pseudomonas
aeruginosa and Candida albicans. Postepy Dermatol Alergol. 2018;35:
327-329.

Hur K, Cho S. Chloronychia caused by Pseudomonas oryzihabitans
infection. JAAD Case Rep. 2020;6:918-920.

Chiriac A, Brzezinski P, Foia L, Marincu I. Chloronychia. Green nail
syndrome caused by Pseudomonas aeruginosa in elderly persons. Clin
Interv Aging. 2015;10:265-267.


https://orcid.org/0000-0003-3036-3825
mailto:roschwar@cal.berkeley.edu
https://orcid.org/0000-0003-3036-3825
https://orcid.org/0000-0003-3036-3825
https://doi.org/10.3760/cma.j.cn112338-20200421-00616
https://doi.org/10.3760/cma.j.cn112338-20200421-00616
http://dx.doi.org/10.1159/000511193
http://dx.doi.org/10.1159/000511193

	The Goldman-Fox syndrome: Treating and preventing green pseudomonas nails in the era of COVID-19
	CONFLICT OF INTEREST
	AUTHOR CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT

	REFERENCES


