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We describe 10 patients with nonkeratitis Acantham-
oeba infection who reported performing nasal rinsing
before becoming ill. All were immunocompromised, 7
had chronic sinusitis, and many used tap water for na-
sal rinsing. Immunocompromised persons should be
educated about safe nasal rinsing to prevent free-living
ameba infections.

canthamoeba spp. are free-living amebae (FLA)

found worldwide in soil and many types of
water, including lakes, rivers, and tap water (1-3).
Acanthamoeba amebae can cause keratitis, which is
an infection of the eye that does not spread to other
parts of the body. However, they can also cause a
variety of severe human infections, including granu-
lomatous amebic encephalitis (GAE), an infection
of the central nervous system, as well as cutane-
ous disease, rhinosinusitis, pulmonary disease, os-
teomyelitis, and disseminated infections (1). Acan-
thamoeba amebae cause disease when they enter the
body through the eyes, broken skin, or respiratory
tract (1). The ameba is known to be an opportunis-
tic pathogen, and persons at highest risk of infection
include those with a history of solid organ or stem
cell transplant, cancer (specifically hematologic can-
cers), HIV, or diabetes mellitus (4,5). Nonkeratitis
Acanthamoeba infections are rare, affecting only 3-12
persons annually in the United States; however, 82%
of cases are fatal (5).

Because Acanthamoeba amebae are ubiquitous in
the environment, the source of infection is often un-
known, and identifying prevention strategies is chal-
lenging. However, performing safe nasal rinsing may
be one way to prevent Acanthamoeba infection. Nasal
rinsing is the practice of irrigating the sinuses for ei-
ther health or religious purposes (e.g., ritual ablution)

Author affiliations: Centers for Disease Control and Prevention,
Atlanta, Georgia, USA (J.C. Haston, C. Serra, E. Imada, E. Martin,
I.K.M. Ali, J.R. Cope); Public Health Institute and CDC Global
Health Fellowship Program, Oakland, California, USA (C. Serra)

DOI: http://doi.org/10.3201/eid3004.231076

Emerging Infectious Diseases *« www.cdc.gov/eid « Vol. 30, No. 4, April 2024

(6). There are a variety of ways nasal rinsing can be
performed, including through the use of a device
(e.g., a neti pot or squeeze bottle) or by using cupped
hands to hold water. Nasal rinsing can provide health
benefits, but it can also introduce pathogens, particu-
larly if unsterile water is used (7). Nasal rinsing with
tap water has been associated with infections caused
by FLA, including Naegleria fowleri and Acanthamoeba
(8,9). A recent study showed that nearly two thirds of
US adults think tap water is safe for nasal rinsing (7).
Our case study describes clinical features and nasal
rinsing behaviors of US patients with Acanthamoeba
infections who performed nasal rinsing. Our results
underscore the importance of increasing awareness
about safe nasal rinsing.

The Study
We used the Centers for Disease Control and Preven-
tion (CDC) FLA database to identify US patients with
laboratory-confirmed nonkeratitis Acanthamoeba in-
fections who reported nasal rinsing before the onset
of symptoms. We analyzed demographic and clinical
characteristics for each case. We followed the process
of Haston et al. in creating the algorithm used to clas-
sify disease manifestations (5). Our study protocol was
reviewed by CDC and our research was conducted
consistent with applicable federal law and CDC policy
(see, e.g., 45 C.F.R. part 46.102(I) (2), 21 C.E.R. part 56; 42
U.S.C. §241(d); 5 U.S.C. §552a; 44 U.S.C. §3501 et seq.).
Ten patients reported nasal rinsing before their
Acanthamoeba diagnoses. Infections occurred during
1994-2022, but 9 cases occurred in the past decade.
The median age of patients was 60 years (range 32-80
years) (Table 1). Seven patients were male, and 3 were
female. All 10 patients had >1 immunocompromising
condition, most commonly cancer (Table 2, https://
wwwnc.cdc.gov/EID/article/30/4/23-1076-
T2.htm). Four of 5 patients with cancer had chronic
lymphocytic leukemia. Two patients had HIV with
CD4 counts <100 cells/mm?® at the time of Acan-
thamoeba diagnosis, meeting criteria for AIDS. Sev-
en patients survived, which is unexpectedly high
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DISPATCHES

considering the typical fatality rate for Acanthamoeba
infection. Most patients were diagnosed by PCR, in-
cluding 6 of 7 survivors.

Including both confirmed and suspected Acan-
thamoeba disease manifestations, 9 patients were di-
agnosed with rhinosinusitis, 6 had GAE, 6 had cuta-
neous disease, and 3 had osteomyelitis. Eight patients
had evidence of disseminated disease, and all of those
8 patients were diagnosed with rhinosinusitis. Be-
cause at least 7 patients had a history of chronic sinus-
itis, there may have been a delay in identifying acute

Table 1. Demographic and clinical characteristics of 10 patients
with Acanthamoeba infection who performed nasal rinsing,
United States, 1994-2022
Demographic
Median age (range), y
Sex
M
F
Race
White
Black
Asian/Pacific Islander
Unknown
Ethnicity
Hispanic
Non-Hispanic
Unknown
Disease manifestation, confirmed or suspectedt
Rhinosinusitis
GAE
Cutaneous
Osteomyelitis
Pulmonary
Endophthalmitis
Diagnostic methodt
PCR
Histopathology
Immunohistochemical staining
Indirect immunofluorescence
Specimens testedt
Skin
Brain
Sinus
Bone
Genotype
T4

Value
60 (32-80)
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Underlying conditionst
Chronic sinusitis
Cancert
Chronic kidney disease
HIV/AIDS
Solid organ transplant
Stem cell transplant
Microscopic Polyangiitis
Outcome
Survived 7
Died 3
*Values are no. (%) patients except as indicated. GAE, granulomatous
amebic encephalitis.
tSome patients may have had multiple disease manifestations, multiple
diagnostic methods, or multiple comorbid conditions.
FFour chronic lymphocytic leukemia, 1 acute myeloid leukemia.
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sinus symptoms, enabling dissemination to other or-
gan systems in these patients.

The high percentage of patients presenting with
skin or sinus manifestations may have contributed to
the unusually high survival rate in this small cohort,
because treatment may have been initiated at earli-
er stages of disease for some. Previous studies have
shown that GAE is associated with poor prognosis;
survival rates are <7%. In this cohort, 3 patients with
confirmed or suspected GAE died and 3 survived. Of
the GAE survivors, 2 developed skin lesions before
central nervous system symptoms.

Seven patients reported nasal rinsing for relief of
chronic sinusitis symptoms, 2 performed ritual ablu-
tion, and 1 did not report a reason for nasal rinsing. At
least 4 patients reported using tap water for nasal rins-
ing, and 1 other patient reported using sterile water
but then submerging the device in tap water. A water
source was not reported for the other 5 patients. Of the
6 patients who described nasal rinsing devices, 3 used
squeeze bottles, 2 used neti pots, and 1 used an elec-
tric nasal irrigator. Duration and frequency of nasal
rinsing varied. One patient developed symptoms after
only 2 weeks of nasal rinsing, whereas others had been
nasal rinsing for years. The frequency of nasal rinsing
ranged from 1 time per week to 5 times per day.

Conclusions

In these 10 case-patients with invasive Acanthamoeba
infection, nasal rinsing may have been the transmis-
sion route. Duration and frequency of nasal rinsing be-
haviors varied, but most patients had been rinsing for
months or even years. Whereas amebae could theoreti-
cally be introduced during any rinsing encounter, the
risk of infection likely increases over time with contin-
ued exposure. At least half of the patients in this case
series used tap water in their nasal rinsing practices.
Even though Acanthamoeba and other biofilm-associat-
ed amebae have been detected in >50% of US tap water
samples, a recent study reported that 33% of US adults
believe that tap water is sterile, and 62% believe it to
be safe for rinsing sinuses (3,7). Educating against the
use of unboiled tap water for nasal rinsing may be ef-
fective in preventing invasive Acanthamoeba infections,
particularly among immunocompromised hosts.

Most patients in this case series performed rinsing
for chronic sinusitis and likely had damaged mucosal
tissue because of their underlying illnesses, which may
have increased the risk for infection. Furthermore, all
patients were immunocompromised. Some patients
demonstrated signs of acute or worsening sinusitis on
initial examination, but others demonstrated only skin
lesions or neurologic symptoms. Of note, the 2 patients
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who performed ritual ablution did not initially have
sinus symptoms, which suggests that patients with un-
derlying sinus disease may be more likely to initially
have symptoms of Acanthamoeba rhinosinusitis devel-
op compared with those who do not.

The first limitation of our study is that causation
cannot be determined using these data. Nasal rins-
ing was not definitively determined to be the route of
transmission for any case. Second, survival beyond the
date of report cannot be confirmed. The nature of pas-
sive case surveillance data does not allow for patient
follow-up. Finally, information regarding nasal rinsing
practices were limited for some cases. The small number
of cases did not enable thorough assessment of practices
that may be considered to increase risk for infection.

All healthcare providers caring for immunocom-
promised persons should educate their patients about
Acanthamoeba infections, including how to recognize
symptoms and how to practice safe nasal rinsing. CDC
recommendations for performing safe nasal rinsing
include using boiled, sterile, or distilled water (6). 1f
tap water is used, it should be boiled for a minimum
of 1 minute, or 3 minutes in elevations >1,980 meters,
and cooled before use (6). For diagnostic support and
treatment recommendations, CDC offers a 24/7 Free-
Living Ameba Consultation Service. Healthcare pro-
viders can call the CDC Emergency Operations Center
at (770) 488-7100 for a consultation for any confirmed
or suspected Acanthamoeba infection.
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