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Notes from the Field

Acute Nonviral Hepatitis Linked to a Brand of 
Alkaline Bottled Water — Clark County, Nevada 
and California, 2020
Jeanne C. Ruff, MSN, MPH1,2,3; Ying Zhang, PhD3; David P. Bui, PhD2,4; 

Colin Therriault, MD4; Daniel Nogee, MD4,5;  
Stephen L. Guthery, MD6,7; Johnni Daniel, DHSc4

During November 10–December 3, 2020, five previously 
healthy children aged 7 months–5 years in Clark County, 
Nevada, were hospitalized with lethargy and hypoglycemia after 
vomiting for several days. Clinical findings satisfied criteria 
for acute liver failure (1), and the children were transferred to 
a tertiary care children’s hospital for potential liver transplan-
tation. No etiology was identified despite extensive medical 
evaluations. The Southern Nevada Health District (SNHD) 
was notified of this unusual cluster, and staff members reviewed 
medical records and interviewed parents to identify common 
exposures. Multiple household members from two households 
reported vomiting within the same time frame as the children, 
and one adult household member had been hospitalized with 
unexplained liver abnormalities several months earlier. Further 
investigation revealed that all patients and symptomatic 
household members consumed “Re2al Alkalized Water” brand 
bottled water before illness onset; no other shared exposures 
were reported.

On March 13, 2021, SNHD, the Nevada Department of 
Health and Human Services, CDC, and the Food and Drug 
Administration (FDA) launched a public health investigation 
to assess the extent of the outbreak, identify the substance or 
agent causing the illnesses, and mitigate public risk. Possible 
cases were mainly identified through self-report and clini-
cian report. Local health jurisdictions interviewed patients 
and reviewed medical records. A probable case of liver illness 
associated with Re2al Water consumption included the fol-
lowing criteria: 1) new onset hepatitis of unknown etiology 
(HUE)* with symptom onset on or after August 1, 2020, 
after Re2al Water consumption ≤30 days before illness onset; 
2) documentation of a negative viral hepatitis panel and hepatic 
imaging that did not reveal a cause, and 3) no documenta-
tion of another cause. Because the causative agent had not 
been identified, no confirmed case definition was proposed. 
A suspected case definition was established to allow for varia-
tion in clinical workup; a suspected case met only the first and 

* Required laboratory parameters were serum aspartate aminotransferase (AST) 
or alanine transaminase (ALT) ≥4 times the upper limit of normal (ULN), or 
alkaline phosphatase ≥2 times the ULN, or an elevated AST or ALT and total 
bilirubin ≥2 times the ULN.

third probable case criteria. Re2al Water offered a variety of 
products including 5-gallon home delivery available region-
ally and smaller bottles available nationwide in grocery stores 
and through online vendors. Therefore, case-finding was not 
limited by geographic region. This activity was reviewed by 
CDC and was conducted consistent with applicable federal 
law and CDC policy.†

At least four states, Nevada, California, Arizona, and Utah, 
conducted case-finding efforts. Eighteen probable and four 
suspected cases were identified in Nevada and three probable 
cases in California. This report describes the 21 probable cases.

Most patients had illness onset in November 2020 (Figure). 
Apart from the five children, all were aged >30 years at ill-
ness onset. Frequently reported symptoms included fatigue 
(19; 90%), vomiting (18; 86%), decreased appetite (18; 86%), 
dizziness or vertigo (13; 62%), and unintentional weight loss 
(11; 52%). All persons with probable cases required hospi-
talization; 18 (86%) required intensive care unit admission. 
Laboratory liver function indicators were markedly abnormal.§ 
Liver transplantation was initially anticipated for multiple 
patients (2); however, all patients considered for transplant 
recovered without transplant. One patient, a woman aged in 
her 60s with underlying medical conditions, died of HUE–
related complications in November 2020. All patients with 
probable cases consumed water from the 5-gallon size product 
before illness onset.

Clinical findings were consistent with possible toxic expo-
sure. Alkaline water has not previously been associated with 
hepatotoxicity, and evidence does not indicate involvement of 
other brands. As is common in toxicological outbreak inves-
tigations, the substance likely to have caused the illnesses has 
not been identified. It is unclear whether only the 5-gallon size 
product was affected or whether those who consumed water 
from the 5-gallon size product consumed more Re2al Water 
than people who consumed water from the other sizes. Given 
this uncertainty, the manufacturer, Real Water, Inc., began a 

† 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 
552a; 44 U.S.C. Sect. 3501 et seq.

§ The ULN for liver function indicators vary by age, sex, and laboratory. Therefore, 
values are expressed in terms of the measured value divided by the ULN that was 
listed for each patient. Peak aspartate transaminase levels were 8.5–359.9 times 
the ULN (median = 68.3 times ULN). Alanine aminotransferase levels were 
3.1–77.4 times the ULN (median = 27.0 times ULN). Alkaline phosphatase 
levels were 0.8–2.7 times the ULN (median = 1.4 times ULN). Total bilirubin 
levels were 1.1–18.2 times the ULN (median = 5.5 times ULN). International 
normalized ratio (INR) values (available for 16 of 21 probable cases) were 
1.73–11.39 (median = 5.24; normal value for patients not on anticoagulation 
therapy = approximately 1). For two patients with probable cases, INR values 
were above the laboratory’s reporting limit, and were reported as >8.0 and >8.7. 
INR values were not available for three patients with probable HUE.
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FIGURE. Probable cases of acute nonviral hepatitis linked to alkaline bottled water among residents of Nevada and California, by month of illness 
onset during August–December 2020* and trends in monthly inpatient diagnoses of toxic liver disease or acute hepatic failure, unspecified — 
Clark County, Nevada,†,§ 2016–2020
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Abbreviation: ICD-10 = International Classification of Diseases, Tenth Revision.
* Eighteen probable cases were identified in Nevada and three in California. Probable cases met the following criteria: new onset hepatitis of unknown etiology with 

symptom onset on or after August 1, 2020, after “Re2al Alkalized Water” brand bottled water consumption ≤30 days before illness onset; documentation of a negative 
viral hepatitis panel and hepatic imaging that did not reveal a cause; and no documentation of another cause.

† There is no ICD-10 code specific for the liver illness seen in this outbreak. However, a query consisting of a combination of existing ICD-10 codes detected 14 of Clark 
County’s 18 probable cases in Clark County, Nevada, nonfederal acute care hospital inpatient billing data. It has not been determined whether other illnesses 
identified with this query meet the probable case definition criteria. 

§ Query terms were as follows: primary discharge ICD-10 diagnosis code of toxic liver disease (K71) or hepatic failure, not elsewhere classified (K72.0 or K72.9) and no 
discharge diagnosis of chronic hepatic failure (K72.1), acetaminophen poisoning or adverse effect (T39.1X1, T39.1X2, T39.1X3, T39.1X4, and T39.1X5), autoimmune 
hepatitis (K75.4), primary biliary cirrhosis (K74.3), primary sclerosing cholangitis (K83.01), Wilson’s disease (E83.01), hemochromatosis (E83.11), viral hepatitis (B15, 
B16, B17, B18, and B19), Reye’s syndrome (G93.7), alcoholic liver disease (K70), alcohol abuse (F10), or chronic hepatitis, not elsewhere classified (K73). 

voluntary recall of all products on March 17, 2021 (3,4). On 
June 1, 2021, the company agreed to cease operations until 
requirements of a consent decree are met (5).

Most jurisdictions do not have an established surveillance 
system for HUE, nor is there an International Classification of 
Diseases, Tenth Revision (ICD-10) code for HUE. However, 
a query of ICD-10 codes in nonfederal acute care hospital 
inpatient billing data (6) in Clark County, Nevada showed 
an increase in patients discharged with primary diagnoses of 
“toxic liver disease” or “hepatic failure, not elsewhere classified” 
during October and November 2020, after codes for known 
causes of liver injury were excluded (Figure). The ability to 
identify probable cases with this query was tested by searching 
query output for the 18 previously identified probable cases 
from Clark County, 14 of which were detected. It has not been 
determined whether other illnesses identified with this query 
meet the probable case definition criteria. This investigation 
illustrates the importance of reporting unusual illnesses to 
public health authorities.
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