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Abstract

Background: Vibrio vulnificus is a foodborne and waterborne pathogen causing substantial 

morbidity and mortality; however, its epidemiology remains poorly understood. To inform 

prevention and control efforts, we characterized U.S. V. vulnificus epidemiology and identified 

risk factors for mortality.

Methods: For all culture-confirmed V. vulnificus cases reported to the Cholera and Other Vibrio 
Illness Surveillance (COVIS) system from 2000 to 2022, patient characteristics and medical 

outcomes were described by foodborne vs. non-foodborne transmission routes. Risk factors for 

mortality were identified using multivariate logistic regression.

Results: Two thousand nine hundred and eighty-nine V. vulnificus cases were reported from 

2000 to 2022, including 656 (22%) foodborne and 1,619 (54%) non-foodborne cases. Five-year 

case total increased 70% from 2000–2004 (n = 487) to 2018–2022 (n = 827). Most patients were 

male, older and White, with reported underlying health conditions; 2,493 (83%) patients were 

hospitalized and 692 (23%) died. Number of deaths (260 vs. 200) and fatality rate (40% vs. 12%) 

were higher among foodborne vs. non-foodborne cases. Mortality was associated with history of 

liver disease/alcoholism (odds ratio (OR) = 6.5, p < 0.001), age 45–59 (OR = 11.3, p = 0.001), 

foodborne transmission (OR = 1.3, p = 0.006), and Black (OR = 1.8, p = 0.03) or Asian (OR = 

2.5, p = 0.009) race. Antibiotic use was protective (OR = 0.33, p = 0.001). Liver disease associated 
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with diabetes had lower mortality than other forms of liver disease (interaction OR = 0.5, p = 

0.04).

Conclusions: V. vulnificus infections confer a substantial and increasing public health burden 

in the United States. Non-foodborne transmission caused 2.5 times more cases, and foodborne 

transmission caused 30% more deaths and had >3 times higher fatality rate. Identifying risk 

factors for mortality can inform public health and medical interventions.
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Introduction

Vibrio bacteria, found in marine and coastal waters globally, are pathogens of increasing 

concern [1]. One key species, Vibrio vulnificus, can cause severe and life-threatening 

infection through foodborne and waterborne transmission [2]. More than 150 V. vulnificus 
infections are reported to the U.S. Centers for Disease Control and Prevention (CDC) every 

year, and approximately 20% of these are fatal [2,3].

Cases peak during summer months and typically occur in men over 45 years old with 

underlying health problems, particularly liver disease or other immunocompromising 

conditions [4–7]. Illness onset usually occurs within 24 hours, and disease progression 

is rapid and frequently severe. Manifestations can include septicemia, cellulitis and 

necrotizing skin and soft tissue infection. Septic infections can quickly progress to death 

without medical intervention. Antibiotics significantly improve clinical prognosis, but many 

surviving patients require surgical intervention, such as debridement or amputations, leaving 

them with permanent morbidities [8]. V. vulnificus patients are hospitalized for an average 

of 45 days, and direct medical expenses are estimated at $4.6 million per case [9,10].

V. vulnificus bacteria are found in widespread coastal environments [5]. Bacteria can 

proliferate in waters warmer than 55 °F/13 °C and thrive above 68 °F/20 °C [5,11]. The 

primary sources of infection are wound exposure to salty or brackish water (often occurring 

during recreational activities), seafood consumption (particularly molluscan shellfish), and 

exposure to marine life or seafood drippings [5,11]. While most infections are associated 

with non-foodborne exposures, V. vulnificus is reported to be responsible for >95% of 

seafood-related deaths in the United States, and the fatality rate among foodborne cases is 

the highest reported for any enteric pathogen [4,5,11,12]. Despite the severity of this illness, 

many aspects of V. vulnificus infection remain understudied. Previous publications had 

small sample sizes, were limited to a singular route of infection, or used older surveillance 

data.

The Cholera and Other Vibrio Illness Surveillance (COVIS) system is coordinated by CDC 

to track U.S. Vibrio infections [13]. All 50 states collect and report data to COVIS, including 

details of the patient’s illness, medical history and relevant exposures during the week 

before illness onset. To inform prevention and control efforts, this analysis aimed to describe 

V. vulnificus epidemiology and identify risk factors for mortality.
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Methods

Data for all culture-confirmed V. vulnificus cases reported to COVIS from 2000 to 2022 

were analyzed using Stata 18 (StataCorp LLC, College Station, TX). For each case, the 

likely transmission route was characterized as confirmed or likely foodborne, confirmed or 

likely non-foodborne, or unknown. Detailed methods are described elsewhere [14]; briefly, 

classification was conducted on an individual basis from patient exposure category (seafood 

consumption or skin contact with bodies of water, marine life or seafood drippings) and 

specimen collection site (gastrointestinal, blood/other sterile site, skin/soft tissue, or other 

non-sterile site). For this analysis, classification of ‘confirmed’ and ‘likely’ transmission 

routes were combined into a single foodborne or non-foodborne category.

Descriptive statistics were calculated overall and by transmission route for case demographic 

characteristics, pre-existing medical conditions, reported exposures, medical outcomes, 

and region of residence (Pacific, Gulf Coast, Atlantic, Noncoastal). Cases were plotted 

over time by transmission route and sub-region using the ggplot2 package in R 4.4.0 

(R Foundation for Statistical Computing, Vienna, Austria) with sub-regions defined as 

Pacific (AK/HI/WA/OR/CA); Gulf Coast (TX/LA/MS/AL/FL); Southeast (NC/SC/GA); 

Mid-Atlantic (NY/NJ/DE/MD/DC/VA), Northeast (ME/VT/NH/MA/CT/RI) and Noncoastal 

(all others). Choropleth maps were created in ArcMap 10.6.1 software (ESRI, Redlands, 

CA) using the ESRI U.S. States layer package, and charts were developed to explore 

patterns of mortality by age, sex, transmission type and key underlying conditions.

To identify correlates of mortality, bivariate comparisons were conducted for all 

demographic, geographic and medical variables using Chi-square tests, and covariates 

statistically significant at the p = 0.1 level or identified in the literature to be associated with 

mortality were retained for multivariate logistic regression analysis. Relevant interactions 

were explored, and final model selection was conducted by Akaike information criterion 

optimization methods [15]. This process was repeated with models stratified by transmission 

route, including specific foodborne and non-foodborne exposures as potential covariates. 

Due to limited sample size, some categories or variables with similar outcomes were 

combined to maximize statistical power.

To update previously described shifts in V. vulnificus geography [16], latitude and longitude 

were assigned to non-foodborne cases from 1988 to 2022 using patient home county or 

location of domestic travel within a week of symptom onset. For 1,556 cases located within 

200 km of the U.S. East Coast, maximum, mean and median case latitudes were calculated 

in five-year intervals. The 99th and 95th percentiles of latitudes were calculated to exclude 

possible outliers or incorrect values. Three-dimensional maps of case latitudes over time 

were created using the R rayshader package using county boundaries and log-transformed 

population data from the 2020 U.S. Census.

Patterns of missingness were explored using the R naniar package. Analyses were repeated 

using multiple imputation by chained equations as a sensitivity analysis. Ten imputed 

datasets were generated using the R mice package with 25 iterations. Logistic regression 

models were fit for each imputed data set overall and stratified by transmission route, 
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and final regression coefficients were generated using the MIANALYZE procedure in SAS 

9.4 (SAS Institute Inc., Cary, NC) to combine regression coefficients across datasets. All 

variables were examined independently due to higher power conferred by increased sample 

size.

Results

Trends and demographic characteristics

From 2000 to 2022, 2,989 V. vulnificus cases were reported to COVIS, including 656 

(21.9%) foodborne cases, 1,619 (54.2%) non-foodborne, and 714 (23.9%) with unknown 

transmission route (Table 1). Case patterns were highly seasonal, peaking in summer months 

(Figure 1). The median cases per year was 128 (IQR = 103–157) and ranged from 65 

in 2000 to 192 in 2017 and 2022. The overall 5-year case total increased 70% from 487 

during 2000–2004 to 827 during 2018–2022, with non-foodborne cases increasing 138% 

and foodborne cases decreasing 23%.

V. vulnificus patients were generally older (median age = 62, IQR = 51–73), male (83.1%), 

non-Hispanic White (72.5%), and had not traveled outside their home state the week before 

illness onset (76.2%) (Table 1, Table S1). On average, foodborne transmission patients were 

slightly younger than non-foodborne patients, were more likely to be female, and were twice 

as likely to be Black, Hispanic/Latino or Asian (24.6% vs. 11.4%). Most patients resided in 

the Gulf Coast for both transmission routes (51.5% foodborne, 61.7% non-foodborne), and 

a higher proportion of foodborne patients (15.5%) resided in Noncoastal states compared to 

non-foodborne patients (3.8%) (Table 1; Figures 2 and 3).

Cases per year increased across all sub-regions except the Pacific, with steepest increases 

seen in the Gulf Coast (slope = 2.3 cases/year) and Mid-Atlantic (slope = 1.5) (Figure 2). 

Due to small samples size, trends in Northeast and Pacific sub-regions were difficult to 

interpret. Among Atlantic Coast non-foodborne cases, the northernmost extent of cases has 

remained relatively static in recent years (Table S2, Figure S1).

Clinical characteristics and mortality

Most patients (76.2%) reported an underlying health condition, including 33.4% who 

reported liver disease and 30.2% who reported alcoholism. The most common specimen 

source for Vibrio culture was blood (65.0%); 84.5% of patients received antibiotics (Table 

S1). The most frequently reported medical signs and symptoms were cellulitis (60.0%), 

fever (51.8%), muscle pain (28.7%), septic shock (27.2%), and bullae (25.9%). Overall, 

2,493 (83.4%) patients were hospitalized, 601 (20.1%) suffered serious medical sequelae 

(such as amputation or debridement), and 692 (23.2%) died.

Foodborne patients were more likely than non-foodborne patients to report any underlying 

condition (86.9% vs. 59.4%), including liver disease (50.6% vs. 14.0%) and alcoholism 

(36.7% vs. 14.8%), were more likely to have a blood or gastrointestinal specimen source, 

and were more likely to report vomiting, diarrhea, blood in stools, and abdominal cramps 

(Table S1). Non-foodborne patients were more likely to have a skin/soft tissue specimen 

source, report antibiotic use, and report cellulitis or bullae. Hospitalization rates were 
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comparable between transmission routes. Foodborne patients were more likely to experience 

septic shock (33.2% vs. 22.3%) and less likely to suffer serious medical sequelae (13.7% vs. 

24.5%). In total, 260 (39.6%) foodborne patients and 200 (12.4%) non-foodborne patients 

died.

The case-fatality rate peaked at 50–59 years old for male, female and non-foodborne 

patients, declined in older ages, and then increased again for patients over 90 years (Figure 

4). For patients reporting foodborne transmission or liver disease, the case-fatality rate 

peaked at 30–39 years old and remained high at subsequent ages. Over time, the overall 5-

year case-fatality rate declined from 32.9% (n = 160) during 2000–2004 to 15.6% (n = 129) 

during 2018–2022, including declines in foodborne (50.0% to 28.4%) and non-foodborne 

(17.6% to 10.2%) mortality. This decline coincided with a decrease in reported liver disease 

prevalence among patients (37.2% to 16.7%) between the two periods.

Foodborne and non-foodborne exposures by transmission route

Among 656 foodborne patients with available data, 98.3% reported seafood consumption in 

the week before symptom onset, including 86.6% who ate molluscan bivalves and 78.9% 

who ate raw bivalves (Table S3). The most common seafood types consumed were any 

oysters (83.9%), raw oysters (78.1%), any shrimp (38.2%), and any fish (30.1%). Compared 

with non-fatal infections, patients with fatal foodborne infections were significantly more 

likely to report consuming any oysters (90.5% vs. 79.9%), raw oysters (86.2% vs. 73.4%) 

and raw clams (9.3% vs. 4.0%).

Among 1,619 non-foodborne patients with available data, 98.2% reported water/marine 

exposures, including exposures to any body of water (94.0%), salt water (54.9%), brackish 

water (31.1%), seafood drippings (50.1%) and marine life (36.6%). Most non-foodborne 

patients reported having a wound during these exposures (86.4%), including 54.2% who 

sustained the wound at the time of exposure, 24.8% with a pre-existing wound, and 7.2% 

who were uncertain. Compared with non-fatal infections, patients with fatal non-foodborne 

infection reported significantly lower rates of water exposure (88.5% vs. 94.6%) or having 

sustained a wound (37.8% vs. 56.5%) and significantly higher rates of having a wound of 

uncertain origin (12.8% vs. 6.5%).

Risk factors for mortality – overall

Bivariate Chi-square comparisons are shown in Table S4. In final multivariate regression 

models (Table 2), reported history of liver disease or alcoholism was the strongest risk 

factor and conferred nearly seven times higher odds of mortality (odds ratio (OR) = 6.5, 

95% confidence interval (CI) = 4.6–9.3). Foodborne transmission was associated with 60% 

higher odds of mortality than non-foodborne transmission (OR = 1.6, 95% CI = 1.1–2.1). 

Antibiotic use was strongly protective, with 67% lower odds of mortality (OR = 0.33, 95% 

CI = 0.17–0.6). Compared with patients aged <30 years, all other age groups had higher 

mortality, with the strongest association in the 45–59 age group (OR = 11.3, 95% CI = 

2.6–49.0). Residence in Gulf Coast (OR = 1.7) or Noncoastal (OR = 3.2) regions was 

associated with increased mortality compared with residence in Atlantic or Pacific regions. 

Non-Hispanic Black (OR = 1.8) or Asian (OR = 2.5) race was associated with significantly 
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increased mortality compared with non-Hispanic White race. Additional risk factors for 

mortality included history of gastric surgery (OR = 1.9) or cancer (OR = 1.5). History of 

heart disease was not statistically significant but contributed to model fit and was retained in 

the model.

In preliminary multivariate models, history of diabetes appeared to be protective, and 

possible interactions were investigated. A significant protective interaction was identified 

between history of liver disease/alcoholism and diabetes (OR = 0.5, 95% CI = 0.26–0.96).

Risk factors for mortality – stratified models

Final stratified multivariate models incorporated relevant transmission exposures (Table S5). 

Among foodborne cases, the strongest risk factor was history of raw bivalve consumption, 

which was associated with 3.4 times higher odds of mortality (95% CI = 1.8–6.5), followed 

by history of liver disease/alcoholism (OR = 2.6, 95% CI = 1.6–4.6), and history of ulcer 

(OR = 2.7, 95% CI = 1.2–6.1). There was a protective interaction between liver disease/

alcoholism and diabetes (OR = 0.35, 95% CI = 0.13–0.98). No significant association with 

age, race/ethnicity or antibiotic use was identified.

Among non-foodborne cases, the strongest risk factors were history of liver disease/

alcoholism (OR = 7.1, 95% CI = 4.3–11.8) and kidney disease (OR = 3.0, 95% CI = 

1.7–5.5). Taking antibiotics was strongly protective (OR = 0.11, 95% CI = 0.04–0.33). 

Compared with patients aged <45 years, age groups of 45–59 (OR = 2.3) and 75+ (OR = 

2.6) were associated with increased mortality, as was residence in the Gulf Coast compared 

with all other regions (OR = 1.7). Reported exposure to any body of water (OR = 0.37) and 

sustaining a wound during exposure (OR = 0.45) were protective of mortality. No significant 

association was identified with race/ethnicity and there were no significant interactions.

Missingness and sensitivity analyses

Patterns of missingness for key variables are shown in Figure S2. Missingness ranged 

from 0% (year, region) to >30% (certain pre-existing conditions and exposures). Patterns 

of missingness were not consistent across variables. Data completeness generally increased 

over time until the years during and immediately following the COVID-19 pandemic, when 

missingness increased for key medical and exposure variables.

In logistic regression models fit using multiply imputed datasets, results for the overall and 

non-foodborne models were nearly identical to corresponding non-imputed models (Tables 

S6 and S7), though race was associated with increased mortality in imputed non-foodborne 

models. However, in the imputed foodborne model, several variables (age, antibiotic use, 

race) were significantly associated with mortality that were not in the non-imputed model. 

The interaction term between diabetes and liver disease was indicative of a protective effect 

but was not statistically significant.

Discussion

This study provided critical insights into V. vulnificus epidemiology and involved the largest 

analysis of correlates of mortality to date. Over 23 years, nearly 3,000 cases and 700 
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deaths were reported to CDC, demonstrating a substantial public health and medical burden. 

More than 80% of patients were hospitalized, and one in five experienced serious medical 

sequelae. Most patients were male, resided in the Gulf Coast, and were infected through 

non-foodborne transmission; however, both the number of deaths and percent mortality were 

higher among foodborne cases, with mortality averaging 43% among those with a known 

outcome. The per-case cost of V. vulnificus averaging over $4 million also makes this 

the most expensive foodborne infection, with direct costs per case approximately double 

those of Listeria or botulism and two to three orders of magnitude higher than Salmonella, 

Campylobacter or toxigenic E. coli [9,10].

Over the observed period, case counts increased substantially, with most of this increase 

driven by non-foodborne transmission. This corroborates previous research demonstrating 

the growing importance of environmental routes of V. vulnificus transmission [5,6]. Notably, 

the mortality rate for both foodborne and non-foodborne cases declined over time, which 

may be explained by an observed simultaneous decline in relevant comorbid conditions or 

may indicate improved medical awareness or management.

Concurring with previous literature, older age, history of liver disease, and other 

immunocompromising conditions were key correlates of mortality [4–7]. Middle age was 

most strongly associated with mortality even when controlling for pre-existing conditions, 

perhaps indicating that people with relevant comorbidities might have been less likely to 

survive into older adulthood. Furthermore, despite most patients being male, sex was not 

associated with mortality. This surprising result could indicate differential susceptibility to 

infection but not severe illness. Previous studies demonstrated a possible role of estrogen in 

preventing endotoxic shock from V. vulnificus [17], but this effect would presumably protect 

against both clinical illness and death.

Several novel findings emerged from this study that may support prevention and response 

efforts. This is the first known analysis showing differences in V. vulnificus mortality by 

race. Identifying as non-Hispanic Black or Asian was associated with significantly increased 

odds of mortality in overall and imputed models. This effect was not significant in stratified 

models, potentially due to smaller sample size and therefore reduced statistical power. 

Possible causes for this differing mortality rate are numerous and have been described for a 

wide range of acute and chronic health issues, including potential differences in healthcare 

access, treatment and quality [18,19]. Moving forward, educating healthcare providers and 

community members on the seriousness of V. vulnificus infection and the higher mortality 

rate of V. vulnificus among specific groups could encourage more rapid healthcare-seeking, 

diagnosis and appropriate management of infections in these populations.

Furthermore, the novel interaction between diabetes and liver disease/alcoholism indicates 

that having both conditions was associated with lower odds of mortality than having either 

condition alone, despite each being associated with increased mortality in bivariate analyses. 

Since liver damage is one of the known consequences of long-term diabetes, a possible 

explanation could be that early liver disease caused by diabetes is less strongly associated 

with V. vulnificus mortality than other types of liver disease, such as alcoholic cirrhosis 

or hepatitis. This explanation is consistent with previous literature showing that alcoholic 
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cirrhosis was the liver disease most strongly associated with V. vulnificus mortality, and 

that diabetes was not consistently associated with mortality [7,8,20,21]. Human and animal 

studies have also indicated that high blood levels of iron are correlated with increased 

proliferation of V. vulnificus, and that advanced cirrhosis caused by various etiologies 

is associated with excessive blood iron levels, reduced phagocytic activity, and reduced 

antibody response compared with other types of liver disease, offering a potential biological 

explanation for this observation [22,23].

In models stratified by transmission type, consuming raw bivalves was strongly associated 

with mortality among foodborne cases, concurring with previous literature [4,5,24,25]. 

However, surprising results emerged for non-foodborne transmission. Across all analyses, 

reported exposure to bodies of water and having sustained a wound were protective against 

mortality. This finding could be explained by the low proportion of patients reporting no 

water exposures, potentially resulting in unstable estimates. This could also be an artifact 

of reporting bias, differential care-seeking or differential medical treatment among patients 

who were aware of and remembered their exposures and/or sustaining a wound compared 

with those who did not.

The previously described expansion of V. vulnificus range related to shifts in ocean 

temperatures and the impact of extreme weather events is notable [16,26–28]. Since 

these bacteria thrive in warmer temperatures, even short-term temperature increases can 

provide conditions for proliferation. For instance, in 2023–2024, warmer-than-average sea 

temperatures on the U.S. Eastern Seaboard were associated with increased V. vulnificus case 

counts, including in several northeastern states (CT, RI, NY) with typically few reported 

cases [3,29,30]. International studies have also shown correlation between warming sea 

surface temperatures and the emergence of vibrios including V. vulnificus [31,32]. Increased 

cases were also reported after coastal flooding caused by hurricanes Katrina, Ian and Helene, 

and recent studies suggest higher sea surface temperatures may be associated with increased 

hurricane intensity [28,33–36]. If sea surface temperatures continue to rise, V. vulnificus 
cases may be expected to continue increasing, particularly at higher latitudes with large 

population centers and in regions susceptible to tropical storms [16,28].

These results suggest pathways for public health and medical management of V. vulnificus. 

Earlier diagnosis and medical intervention has been shown to improve patient outcomes 

[7,37,38]. To support faster initiation of care and appropriate clinical management including 

prompt antibiotic use, public health entities can partner with healthcare providers to improve 

V. vulnificus knowledge and increase awareness of risk factors for mortality. Education is 

likely needed among providers in areas of emergence (i.e. the Northeast, Noncoastal areas) 

and those who treat racial minority communities, who constitute a lower proportion of 

patients with V. vulnificus but are more likely to die from infection. To this end, providers 

nationwide should have a high suspicion of V. vulnificus infection among patients with 

liver disease or immunocompromising conditions who present with sepsis or characteristic 

dermatologic signs (cellulitis, bullae, necrosis). In turn, to support behavior change or 

earlier care-seeking by ill persons, healthcare providers should consider educating patients 

with liver disease and other immunocompromising conditions on potential risks of raw 

shellfish consumption or participating in coastal water activities and on appropriate rapid 
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action if symptoms develop. Similarly, local public health agencies can conduct community 

education for populations at increased risk, especially in emerging areas. Further research 

is also warranted to assess current levels of V. vulnificus awareness among healthcare 

providers and populations at increased risk.

Limitations

This analysis has several limitations. Due to the nature of V. vulnificus surveillance, 

it was possible to identify correlates of mortality but not of illness, since a suitable 

population comparison group was not available. Underreporting to COVIS is likely, 

particularly among subclinical cases, which could bias results towards more severe cases. 

Only culture-confirmed cases were included in this analysis; this excludes diagnoses by 

culture-independent diagnostic testing, potentially biasing results, but these effects are 

anticipated to be minimal. Finally, high levels of data missingness precluded a detailed 

analysis of antibiotic efficacy and could affect the ability to accurately identify correlates 

of mortality because patients who die are more likely to have missing data. This highlights 

the importance of complete data reporting for each case to the extent feasible. Still, imputed 

models were generally similar to models using non-imputed data, increasing confidence that 

associations identified are accurate. Differences in imputed models may be largely explained 

by the larger sample size and improved power.

Conclusions

Over 23 years, V. vulnificus was responsible for a significant and increasing public health 

burden in the United States. Non-foodborne transmission caused the highest number of 

cases, but foodborne transmission was associated with more deaths and had over three-times 

higher fatality rate during the observed period, underscoring the importance of this infection 

as both a foodborne and non-foodborne disease. To decrease morbidity and mortality from 

V. vulnificus, additional awareness and action is needed by healthcare workers and the 

public to reduce exposures, increase clinical suspicion, improve speed of diagnosis, and 

improve clinical management. This is particularly critical for people with predisposing 

conditions, in certain racial groups, and in regions with emerging endemicity. Moving 

forward, local public health and medical personnel can work together to reduce cases and 

improve outcomes.
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Figure 1. 
Timeline of Vibrio vulnificus reported by month to COVIS surveillance system from 2000 

to 2022 by transmission type: (A) confirmed or probable foodborne transmission, (B) 

confirmed or probable non-foodborne transmission, or (C) unknown transmission type.
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Figure 2. 
(A) National distribution of Vibrio vulnificus cases reported to COVIS from 2000 to 2022. 

(B) Change in V. vulnificus cases over time for the following regions: Pacific (AK, HI, WA 

or CA); Gulf Coast (TX, LA, MS, AL, FL); Southeast (NC, SC, GA); Mid-Atlantic (NY, NJ, 

DE, MD, DC, VA), Northeast (ME, VT, NH, MA, CT, RI) and Non-Coastal (all others).
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Figure 3. 
Distribution of (A) foodborne and (B) non-foodborne Vibrio vulnificus cases reported to 

COVIS from 2000 to 2022.
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Figure 4. 
Age distribution of fatal and non-fatal Vibrio vulnificus cases reported to COVIS from 2000 

to 2022 by sex, transmission type, and liver disease status. Fatality rates range from 0 to 

86% by category.
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Table 1.
Demographic characteristics and clinical outcomes for Vibrio vulnificus cases reported to COVIS between 

2000 and 2022 by transmission route (defined as confirmed or probable foodborne transmission, confirmed or 

probable non-foodborne transmission, or unknown).

All cases (%) N = 
2,989

Foodborne (%) n = 656 
(21.9%)

Non-foodborne (%) n = 
1,619 (54.2%)

Unknown (%) n = 714 
(23.9%)

Demographic characteristics

Median age (years) [IQR, range] 62 [51–73, 0–100] 59 [50–71, 0–100] 64 [51–74, 1–96] 62 [52–73, 0–96]

Age group (years)

 <30 168 (5.6%) 17 (2.6%) 131 (8.1%) 20 (2.8%)

 30–44 292 (9.8%) 70 (10.7%) 145 (9.0%) 77 (10.8%)

 45–59 857 (28.7%) 255 (38.9%) 372 (23.0%) 230 (32.2%)

 60–74 981 (32.8%) 186 (28.4%) 567 (35.0%) 28 (31.9%)

 75+ 660 (22.1%) 123 (18.7%) 382 (23.6%) 155 (21.7%)

 Unknown 31 (1.0%) 5 (0.8%) 22 (1.4%) 4 (0.6%)

Sex

 Male 2,484 (83.1%) 517 (78.8%) 1,375 (84.9%) 592 (82.9%)

 Female 470 (15.7%) 131 (20.0%) 223 (13.8%) 116 (16.2%)

 Unknown 35 (1.2%) 8 (1.2%) 21 (1.3%) 6 (0.8%)

Race/ethnicity

 White/Caucasian 2,166 (72.5%) 409 (62.4%) 1,291 (79.7%) 466 (65.3%)

 Black/African American 191 (6.4%) 57 (8.7%) 69 (4.3%) 65 (9.1%)

 Hispanic/Latino 213 (7.1%) 70 (10.7%) 82 (5.1%) 61 (8.5%)

 Asian 98 (3.3%) 34 (5.2%) 32 (2.0%) 32 (4.5%)

 Othera 52 (1.7%) 10 (1.5%) 29 (1.8%) 13 (1.8%)

 Unknown 269 (9.0%) 76 (11.6%) 116 (7.2%) 77 (10.8%)

Geographic region of residence

 Gulf Coast 1,750 (58.6%) 338 (51.5%) 999 (61.7%) 413 (57.8%)

 Atlantic 839 (28.1%) 169 (25.8%) 475 (29.3%) 195 (27.3%)

 Pacific 165 (5.5%) 47 (7.2%) 83 (5.1%) 35 (4.9%)

 Noncoastal 235 (7.9%) 102 (15.5%) 62 (3.8%) 71 (9.9%)

Clinical outcomes

Patient died

 Yes 693 (23.2%) 260 (39.6%) 200 (12.4%) 233 (32.6%)

 No 2,017 (67.5%) 350 (53.4%) 1,268 (78.3%) 399 (55.9%)

 Unknown 279 (9.3%) 46 (7.0%) 151 (9.3%) 82 (11.5%)

Patient hospitalized

 Yes 2,493 (83.4%) 560 (85.4%) 1,311 (81.0%) 622 (87.1%)

 No 342 (11.4%) 76 (11.6%) 229 (14.1%) 37 (5.2%)

 Unknown 154 (5.2%) 20 (3.0%) 79 (4.9%) 55 (7.7%)

Serious sequelaeb

 Yes 601 (20.1%) 90 (13.7%) 396 (24.5%) 115 (16.1%)

 No 1,575 (52.7%) 372 (56.7%) 837 (51.7%) 366 (51.3%)
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All cases (%) N = 
2,989

Foodborne (%) n = 656 
(21.9%)

Non-foodborne (%) n = 
1,619 (54.2%)

Unknown (%) n = 714 
(23.9%)

 Unknown 813 (27.2%) 194 (29.6%) 386 (23.8%) 233 (32.6%)

a
Includes approximately 0.7% native Hawaiian/Pacific Islander and 0.4% American Indian/Alaska Native.

b
Includes outcomes such as amputation, debridement and skin grafts.
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Table 2.
Factors associated with mortality among Vibrio vulnificus cases reported to COVIS between 2000 and 2022 

using multivariate logistic regression (N = 1,669).

Participant characteristic OR 95% CI p

History of liver disease or alcoholisma 6.5 4.6, 9.3 <0.001

History of diabetes 1.0 0.63, 1.7 0.9

 Interaction: (liver disease or alcoholism) × diabetes 0.50 0.26, 0.96 0.04

History of gastric surgery 1.9 1.2, 3.2 0.01

History of cancer 1.5 1.0, 2.3 0.04

History of heart disease 1.3 0.96, 1.9 0.09

Taken antibiotics 0.33 0.17, 0.63 0.001

Foodborne transmission route 1.6 1.1, 2.1 0.006

Age <30 Ref.

 Age 30–44 7.5 1.6, 34.2 0.01

 Age 45–59 11.3 2.6, 49.0 0.001

 Age 60–74 6.9 1.6, 30.4 0.01

 Age 75+ 10.2 2.3, 45.5 0.002

Residence in Atlantic region Ref.

 Gulf Coast region 1.7 1.2, 2.4 0.005

 Noncoastal region 3.2 1.8, 5.8 <0.001

 Pacific region 1.1 0.50, 2.3 0.9

White/Caucasian Ref.

 Black/African American 1.8 1.1, 3.1 0.03

 Hispanic/Latino 1.5 0.91, 2.5 0.1

 Asian 2.5 1.3, 4.9 0.009

 Other race/ethnicityb 0.48 0.13, 1.7 0.3

a
Combined history of liver disease and alcoholism in multivariate analyses to preserve sample size and analytic power.

b
Includes native Hawaiian/Pacific Islander, American Indian/Alaska Native and reported ‘other’ category. Italic values denote p values <0.05.

Infect Dis (Lond). Author manuscript; available in PMC 2025 October 09.


	Abstract
	Introduction
	Methods
	Results
	Trends and demographic characteristics
	Clinical characteristics and mortality
	Foodborne and non-foodborne exposures by transmission route
	Risk factors for mortality – overall
	Risk factors for mortality – stratified models
	Missingness and sensitivity analyses

	Discussion
	Limitations

	Conclusions
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1.
	Table 2.

