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Cholangitis-related mortality may represent a potentially 
preventable and equity-sensitive indicator of care quality. 
Cholangitis is a potentially life-threatening infection of the biliary 
tract, most commonly associated with biliary obstruction.1,2 
Severe cases, particularly acute cholangitis, may rapidly progress 
to sepsis if left untreated, requiring prompt recognition and 
treatment.3,4 However, population-level analyses of cholangitis-
related mortality trends remain limited. Using data from the 
Centers for Disease Control and Prevention Wide-ranging Online 
Data for Epidemiologic Research (CDC WONDER), we analyzed 
national trends in age-adjusted mortality rates (AAMRs) for 
cholangitis-related deaths among U.S. adults aged ≥25 years from 
1999 to 2023. Cholangitis-related deaths were identified using the 
International Classification of Diseases, Tenth Revision (ICD-10) 
code K83.0 and listed as the underlying cause of death. Temporal 
trends were assessed using Joinpoint regression, with P < 0.05 
considered statistically significant.5

From 1999 to 2023, there were 20,777 cholangitis-related 
deaths among U.S. adults aged ≥25 years. Over this period, the 
AAMR increased from 0.25 (95% confidence interval [CI], 0.23–
0.27) in 1999 to 0.46 (95% CI, 0.43–0.48) in 2023, corresponding 
to an average annual percent change of 2.17% (95% CI, 1.87–
2.48; P < 0.05) (Table 1; Fig. 1), indicating a persistent increase in 
cholangitis-related mortality over time.

Overall, upward trends were observed among most subgroups 
with reliable trend estimates, with notable disparities. Adults aged 
≥85 years consistently exhibited the highest crude mortality rates, 
reaching 5.75 per 100,000 (95% CI, 5.15–6.34) in 2023, 
highlighting the disproportionate burden among older adults. 
Although males accounted for 48.86% of cholangitis-related 
deaths, they consistently exhibited higher AAMRs than females 

throughout the study period; however, the rate of increase was 
greater among females, suggesting a narrowing sex disparity over 
time.

Marked racial and ethnic disparities were observed. Across the 
analyzed race-specific subgroups with reliable trend estimates, 
Hispanics had the highest AAMRs across most of the study 
period, whereas non-Hispanic White individuals experienced the 
most rapid increase over time. Regional differences were also 
evident, with the Midwest showing the largest increase, followed 
by the Northeast, South, and West (Fig. 1), underscoring persistent 
geographic inequities in cholangitis-related mortality.

These findings reveal a consistent epidemiological pattern: 
cholangitis-related mortality in the U.S. is increasing while 
exhibiting persistent and multidimensional disparities across 
populations, potentially reflecting differences in healthcare access, 
disease severity, and management patterns. The elevated AAMRs 
among older adults may be attributable to age-associated immune 
senescence and a greater burden of comorbid conditions. Higher 
mortality among males has also been reported and may reflect 
differences in underlying disease burden, healthcare utilization 
patterns, and other sex-related factors.6 Racial/ethnic disparities 
likely arise from complex interactions among healthcare access, 
comorbidity burden, and socioeconomic conditions.7 However, 
given the aggregate nature of CDC WONDER data, these 
interpretations should be considered hypothesis-generating rather 
than causal.

From a clinical and public health perspective, these findings 
underscore the need for targeted interventions. High-risk popula-
tions, particularly older adults and disproportionately affected 
racial/ethnic groups, may benefit from timely recognition and 
appropriate management. Regional disparities suggest unequal 
access to acute healthcare services, emphasizing the importance of 
optimizing healthcare delivery in high-burden areas.

This study has several limitations. First, because CDC 
WONDER relies on death certificate-based ICD coding, 
cholangitis-related deaths may be subject to potential misclassific-
ation or underreporting. In addition, cases identified using ICD-10 
code K83.0 should not be assumed to represent clinically 
confirmed diagnoses. Second, the aggregated nature of the CDC 
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Table 1. Mortality rates of cholangitis in the U.S. by demographic and geographic characteristics, 1999–2023

Deaths, 1999 Mortality rate, 1999 Deaths, 2023 Mortality rate, 2023 Joinpoint period APC (95% CI)a AAPC (95% CI)b

Overall 456 0.25 (0.23-0.27) 1,276 0.46 (0.43-0.48) 1999–2023 2.17 (1.87-2.48) 2.17 (1.87-2.48)

Age groupc

        Age group 25-44 16 NAd 26 0.03 (0.02-0.04) Unreliablee Unreliablee Unreliablee

1999–2010 -0.80 (-2.50-0.92)        Age group 45-64 97 0.16 (0.13-0.20) 193 0.23 (0.20-0.27)

2010–2023 4.04 (2.90-5.19)

1.79 (0.85-2.74)

        Age group 65-84 222 0.72 (0.63-0.82) 701 1.32 (1.22-1.42) 1999–2023 1.89 (1.51-2.27) 1.89 (1.51-2.27)

        Age group 85+ 121 2.91 (2.39-3.43) 356 5.75 (5.15-6.34) 1999–2023 2.49 (2.03-2.96) 2.49 (2.03-2.96)

Sex

        Male 225 0.30 (0.26-0.34) 617 0.49 (0.45-0.53) 1999–2023 1.40 (1.01-1.80) 1.40 (1.01-1.80)

        Female 231 0.21 (0.18-0.24) 659 0.41 (0.38-0.44) 1999–2023 2.65 (2.31-2.99) 2.65 (2.31-2.99)

Race/Ethnicityf

        NH White 369 0.24 (0.22-0.27) 921 0.43 (0.41-0.46) 1999–2023 2.42 (1.99-2.84) 2.42 (1.99-2.84)

        NH Black 40 0.23 (0.16-0.32) 121 0.45 (0.37-0.53) 1999–2023 1.49 (0.75-2.23) 1.49 (0.75-2.23)

        Hispanic 31 0.38 (0.25-0.55) 137 0.50 (0.42-0.59) 1999–2023 0.89 (0.15-1.64) 0.89 (0.15-1.64)

        NH other 14 NAd 85 0.50(0.40-0.62) Unreliablee Unreliablee Unreliablee

Census region

        South 149 0.22 (0.19-0.26) 386 0.38 (0.34-0.42) 1999–2023 2.00 (1.57-2.44) 2.00 (1.57-2.44)

        Northeast 115 0.30 (0.25-0.36) 273 0.54 (0.47-0.60) 1999–2023 2.42 (1.97-2.88) 2.42 (1.97-2.88)

        Midwest 94 0.23 (0.18-0.28) 313 0.52 (0.46-0.58) 1999–2023 3.15 (2.53-3.77) 3.15 (2.53-3.77)

        West 98 0.27 (0.22-0.33) 304 0.49 (0.43-0.54) 1999–2023 1.52 (1.01-2.04) 1.52 (1.01-2.04)

aTemporal trends were assessed using Joinpoint regression (version 5.1.0.0) to estimate annual percent change (APC) and average APC (AAPC). bAAPC with 95% CI was used to quantify the long-term temporal trend in 
AAMRs over the study period (1999-2023). Age-adjusted mortality rates (AAMRs) with 95% confidence intervals were calculated using the 2000 U.S. standard population. cCrude mortality rates per 100,000 population 
were reported for all age subgroups, and AAMRs per 100,000 population were reported for analyses stratified by sex, race/ethnicity, and census region. d“NA” indicates that the estimate was not available. e“Unreliable” 
indicates that APC and AAPC were not estimated because the trend was considered unreliable owing to sparse death counts. fRace categories not presented in the table, including the category labeled “Not Stated” in the 
CDC WONDER, were excluded due to limited sample size and/or insufficient data for reliable trend estimation. “NH other” refers to NH Asian or Pacific Islander. AAMR, age-adjusted mortality rate; AAPC, average annual 
percent change; APC, annual percent change; CI, confidence interval; NH, non-Hispanic.
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Fig. 1. Trends in age-adjusted mortality rates for cholangitis-related deaths among U.S. adults aged ≥25 years, 1999-2023. (a-c) Trends in age-adjusted 
mortality rates for cholangitis-related deaths stratified by sex (a), race/ethnicity (b), and U.S. census region (c). (d) Trends in crude mortality rates stratified 
by age group. For adults aged 25–44 years, only available annual crude mortality rates are shown descriptively; APC and AAPC were not estimated because 
the trend was considered unreliable owing to sparse death counts. AAPC, average annual percent change; APC, annual percent change; NH, non-Hispanic.

WONDER database does not allow adjustment for individual-level 
confounders, and the findings should therefore be interpreted as 
ecological associations. Additionally, the absence of individual-
level covariates—such as socioeconomic status and lifestyle 
factors—limits our ability to fully account for important contrib-
utors to cholangitis-related mortality.

In conclusion, cholangitis-related mortality in the U.S. 
increased substantially from 1999 to 2023, with persistent 
disparities across demographic and geographic groups. Although 
the population-level mortality burden remains relatively low, 
cholangitis represents a low-incidence but high-acuity condition 
for which timely recognition and appropriate management may 
help reduce mortality. These findings support the need for 
targeted, equity-focused strategies to improve early detection, 

optimize acute care delivery, and reduce avoidable cholangitis-
related mortality.
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