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Introduction
Acute kidney injury (AKI), a complication 
frequently observed in hospitalized 
individuals, is characterized by abrupt 
deterioration in renal function. This 
condition is notably associated with 
an elevated risk of mortality.1 Studies 
shows that 25-30% of patients in the ICU 
develop AKI, which is associated with 
higher mortality, longer hospital stays, and 
substantial health resource utilization.2

In the United States, the incidence of AKI 
has been increasing, with an annual rise of 
14% since 2001. Approximately 5-20% of 
all hospitalized patients are diagnosed with 
AKI.3 The hospitalization costs associated 
with AKI range from $5.4 - $24 billion, 
though the costs are estimated to be 
much higher, highlighting the substantial 
economic impact of this health condition. 
A study in 2022 revealed that one in four 
patients diagnosed with AKI died within 
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Abstract
Background: Acute kidney injury requiring dialysis is linked to long-term care demands, 
higher hospital mortality, and increased healthcare expenses. We aim to assess 
nationwide trends and regional variations in acute kidney injury-related mortality in the 
US. Materials and Methods: We used death certificates from the CDC WONDER database 
(1999-2020) to calculate age-adjusted mortality rates (AAMRs) and annual percent change 
(APC). The data were stratified by year, gender, race/ethnicity, and geographic region. 
Results: From 1999 to 2020, there were a total of 4,599,652 deaths attributed to acute 
kidney injury. The AAMR for acute kidney injury-related deaths surged from 11.4 in 1999 
to 20.1 in 2020. Men consistently exhibited higher AAMRs than women throughout the 
study period (overall AAMR in men: 20.1; women: 13.2). When examining average AAMRs 
by race/ethnicity, Black/African Americans recorded the highest rates at 21.9, followed 
by American Indian or Alaskan Native (16.4), Whites (15.6), Hispanics (14.5), and Asian/
Pacific Islander (10.7). Significant regional disparities were observed, with the southern 
region reporting the highest AAMR (17.2) and non-metropolitan areas having higher 
AAMRs than metropolitan areas (18.3 vs. 15.6). States in the top 90th percentile for acute 
kidney injury deaths included Indiana, Kentucky and South Carolina, which had nearly 
double the AAMR compared to states like New York, Utah, and Vermont. Conclusion: In 
the last two decades, the United States has experienced a troubling increase in acute 
kidney injury-related deaths, emphasizing the urgent need for targeted and equitable 
healthcare interventions to address persistent disparities in gender, race, geography, and 
urbanization.
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1 year of hospitalization.4 The incidence 
is expected to continue rising with the 
aging population, increasing comorbidities, 
and the expansion of intensive care 
unit capabilities.5 Studies have shown 
a correlation between AKI mortality 
and certain factors, such as diabetes, 
admission to the intensive care unit (ICU), 
and treatment with renal replacement 
therapy (RRT).6,7 There have been limited 
studies focusing on the occurrence of this 
disease across different demographics, 
encompassing various races and genders, 
throughout United States.

This study focuses on investigating the 
national pattern of morality linked with AKI, 
with targeted emphasis on variables such 
as race, gender, and regional distribution. 
The objective is to provide a comprehensive 
understanding of how AKI-related deaths 
vary across different demographics and 
geographic areas within the nation. The 
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goal is to enable timely intervention and reduce AKI-
related mortality by targeting and addressing specific risk 
factors present within a group. In this way, health equity 
can be obtained by understanding demographic disparities 
and tailoring different policies accordingly to address 
populations who are at a higher risk for the disease. We 
sought to evaluate mortality trends associated with AKI 
from 1999-2019.

Materials and Methods
For this descriptive study, we collected mortality data 
from death certificates using the Centres for Disease 
Control and Prevention Wide-Ranging Online Data for 
Epidemiologic Research (CDC WONDER) database. The 
data were analyzed for AKI-related mortality spanning from 
1999 to 2019. We utilized codes from the International 
Statistical Classification of Diseases and Related Health 
Problems-10th Revision (ICD-10) specifically: N17.0, N17.1, 
N17.2, N17.8, and N17.9. Identical ICD codes have been 
previously used in administrative databases to identify 
cases of AKI.8 The dataset comprises cause-of-death 
information sourced from death certificates across the 50 
states and the District of Columbia. To conclude trends 
in the mortality of AKI, this database has widely been in 
use. For the analysis, the Multiple Cause-of-Death Public 
Use record death certificates were used to select AKI-
related deaths, which were classified as those where AKI 
was reported anywhere on the death certification either as 
a contributing or underlying cause of death. As the study 
uses deidentified government-issued public dataset and 
adheres to Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines, institutional 
review board approval was not required.

Data extraction
Various aspects of data were collected, including population 
size, year, location of death, demographics, urban-rural 
classification, states, and regions. The demographics 
studied encompassed sex, race, and urbanization to region. 
For race/ethnicity, categories included non-Hispanic (NH) 
white, NH black or African American, Hispanic or Latino, 
NH American Indian or Alaskan Native, and NH Asian or 
Pacific Islander. The National Centre for Health Statistics 
Urban-Rural Classification Scheme was utilized to aid in 
the population evaluation. It categorized areas as follows: 
urban (large metropolitan area [population $1 million], 
medium/small metropolitan area [population 50,000-
999,999]), and rural (population <50,000) according to the 
2013 U.S. census classification.9 Regions were divided into 
Northeast, Midwest, South, and West based on US Census 
Bureau definitions.10

Statistical analysis
For trend analysis, we calculated both crude and age-
adjusted mortality rates (AAMR) per 100,000 population 
from 1999 to 2020, focusing on year, sex, race/ethnicity, 

state, and urban-rural status with 95% CIs. The crude 
mortality rate was calculated by dividing the number of AKI-
related deaths by the designated U.S. population of that 
year. The AAMR was standardized using the U.S population 
from the year 2000.10 To analyze annual trends in AKI on 
a national scale, we utilized the Join Point Regression 
Program (Joinpoint V 4.9.0.0, National Cancer Institute). 
With the help of this tool, Annual Percent Change (APC) 
with 95 % CI in AAMR was calculated.11 Significant changes 
in APC were identified using log-linear regression models 
to detect temporal variations. APC values were assessed 
as either increasing or decreasing based on whether or 
not the change was significantly different from zero, as 
determined by the 2-tailed t-test. A statistically significant 
value was taken as P<0.05.

Results
A total of 4,599,652 deaths occurred in individuals of 
all ages due to AKI from 1999 to 2020. Of these deaths, 
1,180,886 were due to AKI with an AAMR of 16.1 (95% 
CI: 16.0-16.1). Information on the location of death was 
known for 1,177,785 cases. Of these, 77.9% occurred in 
medical facilities, 5.9% at home, and 11.3% in nursing 
homes [Table 1].

Table 1: Location of death of patients due to acute kidney 
injury between the years of 1999-2020
Place of death Deaths % of total deaths

Medical facility - inpatient 894766 75.80%
Medical facility - outpatient or ER 22785 1.90%
Medical facility - dead on arrival 803 0.10%
Medical facility - status unknown 888 0.10%
Decedent's home 69142 5.90%
Hospice facility 37246 3.20%
Nursing home/long-term care 133687 11.30%
Other 18468 1.60%
Place of death unknown 3101 0.30%
ER: Emergency room

AKI related AAMR
The AAMR for AKI-associated deaths was 11.4 in 1999 and 
20.1 in 2020 [Figure 1]. The overall AAMR increased from 
1999 to 2010, with an APC of 4.38 (95%CI: 3.54-5.56). 
There was a decline in AAMR from 2010 to 2018 (APC 
-2.27; 95%CI: -5.83 to -1.23) followed by an increase in 
AAMR from 2018 to 2020 (APC 11.80; 95% CI 3.18-16.56) 
[Supplementary Table 1, Figure 1].

AKI-related AAMR stratified by sex
Men had consistently higher AAMR than women 
throughout the study period (overall AAMR in men: 20.1; 
women: 13.2). The AAMR for men in 1999 was 15.3 (95% 
CI: 15.1-15.5) which increased to 22.9 (95% CI: 22.6-23.2) 
in 2010, with an APC of 3.69. This was followed by a 
decline to 19.7 (95% 19.4-19.9) in 2018, with an APC of - 
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2.30. In 2020, AAMR increased to 25.4 (95% CI: 25.1-25.6), 
with an APC of 13.40 [Figure 2].

Similar trends of increasing AAMR were noticed in females, 
with rates rising from 9.0 (95% CI:8.9-9.2) in 1999 to 15.4 
(95% CI: 15.2-15.6) in 2010, with an APC of 4.79. This was 
followed by a decline to 13.1 (95% CI:12.9=13.3) in 2018, 
with an APC of -2.40 and then an increase in AAMR to 

15.8 (95% CI: 15.7-16.0), with an APC of 8.99 [Figure 2] 
[Supplementary Table 2, Figure 2].

AKI-related AAMR stratified by race/ethnicity
When data collected from 1999 to 2020 were stratified 
based on race, a significant difference was noticed in the 
mortality rates among different ethnicities [Figure 3]. 
The highest mortality rates were noticed in Black/African 

Figure 1: Age-adjusted mortality rates due to acute kidney injury in between 
1999-2020.*Indicates that the annual percentage change (APC) is significantly 
different from zero at the alpha=0.05 level. CI: Confidence interval, AAMR: Age-
adjusted mortality rates.

Figure 2: Age-adjusted mortality rates in males and females due to acute kidney 
injury in between 1999-2020. *Indicates that the annual percentage change (APC) 
is significantly different from zero at the alpha=0.05 level. CI: Confidence interval, 
AAMR: Age-adjusted mortality rates. 

Americans and American Indian/Alaska Natives, with 
average age-adjusted mortality rates of 21.9 (95% CI: 
21.8-22.1) and 16.4 (95% CI: 16.1-16.8), respectively. The 
average AAMR for Whites was 15.6 (95% CI: 15.6-15.6) and 
for Hispanics, it was 14.5 (95% CI: 14.4-14.6). Asian/Pacific 
Islanders had the lowest average age-adjusted rates, at 
10.7 (95% CI: 10.5-10.8).

Changes in mortality rates were not consistent. Among 
American Indians, Whites, and Asians, an increase in 
mortality was observed from 1999 to 2010, with average 
percentage changes of 6.7, 4.73, and 4.72, respectively. 

In Blacks and Hispanics, an increasing trend in AAMR 
was observed until 2009, with APC of 3.24 and 4.18, 
respectively. After 2009 and 2010, a drop in mortality rates 
was noticed in all the races until 2018, followed by an 
abrupt rise in 2019 and 2020.

AKI-related AAMR stratified by geographic regions
A significant difference in AAMR was observed among 
different states, with AAMR ranging from 10.6 (95% CI: 
10.5-10.6) in Florida to 21.8 (95% CI: 21.7-21.9) in Texas. 
States in the top 90th percentile, such as Indiana, Kentucky, 
and South Carolina, had nearly double the AAMR compared 
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to states like New York, Utah, and Vermont. On average, 
the highest mortality rates over the course of the study 
were observed in Southern states, with an AAMR of 17.2 
(95% CI 17.1-17.2), followed by Midwestern States (AAMR 
16.5; 95% CI 16.5-16.6), Western States (AAMR 15.2; 95% 
CI 15.2-15.3), and Northeastern States (AAMR 14.2; 95% CI 
14.2-14.3) [Figure 4] [Supplementary Figure 3].

Metropolitan areas had an average mortality rate of 15.6 
(95% CI: 15.5-15.6), which was lower compared to non-
metropolitan areas (AAMR of 18.3; 95% CI:18.3-18.4). In 
Metropolitan areas, mortality rates increased between 
1999 and 2009, with an APC of 4.67 (95%CI: 3.65-6.08), 
followed by a decline between 2009 and 2018 (APC: 
-2.03; 95% CI: -5.25 to -1.11) and increase between 2018 
and 2020 (APC: 11.31; 95% CI: 2.24 to 15.97). In non-
metropolitan areas, similar trends were observed, i.e., an 

increase in mortality rates between 1999 and 2011 (APC: 
4.99; 95%CI: 4.28 to 5.99), a decrease between 2011 and 
2018 (APC: -1.54; 95% CI: -5.08 to 0.36), and another 
increase between 2018 and 2020 (APC: 11.75; 95% CI: 4.58 
to 16.17) [Figure 5] [Supplementary Figure 4].

AKI-related to age
Upon analysis, a significant increase in incidence was 
observed in the age group of 85+ years compared to the 
rest, with a peak incidence in 2010 followed by a drop in 
2018. The APC for this age group was 5.16 (95% CI: 6.26-
4.15) from 1999 to 2010, -4.30 (95% CI: 4.95- -7.10) from 
2010 to 2018, and 3.27 (95% CI: 6.77- -3.48) from 2018 to 
2020.

The age group of 75-84 had a moderate incidence in 
comparison. The APC for this age group was 4.10 (95% CI: 

Figure 3: AAMR due to acute kidney injury among American Indian or Alaska Native, 
Asian or Pacific Islanders, Black or African American, White and Hispanics in years 
1999-2020. *Indicates that the annual percentage change (APC) is significantly different 
from zero at the alpha=0.05 level. CI: Confidence interval, AAMR: Age adjusted 
mortality rates.

Figure 4: Demographic distribution of age adjusted mortality rates due to acute kidney 
injury in United States of America.
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5.13-3.28) from 1999 to 2010, -3.14 (95% CI: 2.09- -6.45) 
from 2010 to 2018, and 9.54 (95% CI:-1.40-13.69) from 
2018 to 2020. Peak incidence occurred in 2010, followed 
by a drop in 2018.

The rest of the age groups had a relatively low incidence.

For the age group 65-74 years, the APC was 3.36 (95% 
CI:5.72-2.25) from 1999 to 2010, -0.88 (95% CI: 0.49- 
-7.68) from 2010 to 2018, and 16.39 (95% CI:-23.17-
6.41) from 2018 to 2020. For the age group 55-64 years, 
the APC was 4.95 (95% CI:8.62-3.72) from 1999 to 2010, 
1.07 (95% CI:2.74- -5.14) from 2010 to 2018, 15.30 (95% 
CI:22.41-3.93) from 2018 to 2020. For the age group 45-
54 years, the APC was 5.72 (95% CI:8.52-4.28) from 1999 
to 2009, 1.22 (95% CI: 2.35- -3.97) from 2009 to 2018, 
and 16.11(95% CI: 22.75-4.11) from 2018 to 2020. For the 
age group 35-44 years, the APC was 3.02 (95% CI:3.71-
2.26) from 1999 to 2018, 23.07 (95% CI:28.72-13.50) from 
2018 to 2020. Finally, for the age group under 1 year, the 
APC from 1999 to 2020 was -1.52 (95% CI: -0.60- -2.55) 
[Supplementary Figure 5].

Discussion
AKI is a prominent cause of death in the United States. 
In our research, we adopted a comprehensive approach 
by considering multiple causes of death. This decision 
was made because relying solely on a single cause could 
overlook important factors contributing to mortality. While 
the CDC database we used focuses on primary causes, 
the literature suggests that AKI is often associated with 
multiple comorbidities, such as congestive heart failure 
and other conditions.12,13

In a comprehensive two-decade analysis spanning from 
1999 to 2020, examining mortality data collected by the 

CDC, we report several significant findings. Firstly, there 
was an initial period of rising age-adjusted mortality rates 
associated with AKI from 1999 to 2010, followed by a 
gradual decline until 2018, and then a rapid increase from 
2018 to 2020. This pattern was consistent among both 
genders. The Affordable Care Act (ACA), enacted in 2010, 
expanded health insurance coverage for many Americans. 
This led to better financial protection for hospital bills 
and likely improved early detection and prevention of 
AKI, contributing to a decline in AKI deaths.14 However, 
the trend began to reverse in 2019, possibly due to a 
rise in hospital admissions and complications caused by 
COVID-19. The pandemic also resulted in job losses and a 
decrease in employer-sponsored health insurance, which 
may have further impacted the management of kidney 
disease.15

Secondly, African Americans exhibited the highest AAMR 
compared to other racial groups until 2009. Afterward, 
there was a gradual decrease in their mortality rates from 
2013 to 2020.

Thirdly, there were significant regional variations, 
with Southern states having nearly 50% higher AAMR 
compared to states in the Northeast. Nonmetropolitan 
areas consistently showed higher mortality rates than 
metropolitan areas. These findings carry significant 
implications for the development of public health policies.

The overall increase in mortality trends could be attributed 
to multiple factors. Firstly, the increase in hospitalizations 
for diseases associated with lower eGFR has made patients 
more vulnerable to AKI.16 For example, a study found that 
nearly two-thirds (64%) of patients admitted with acute 
decompensated heart failure (ADHF) in the US had an eGFR 
<60 ml/min per 1.73 m2 at the time of hospitalization, and 

Figure 5: AAMR due to acute kidney injury in metropolitan and non-metropolitan 
areas in USA in between 1999-2020. *Indicates that the annual percentage 
change (APC) is significantly different from zero at the alpha=0.05 level. CI: 
Confidence interval, AAMR: Age adjusted mortality rates.
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one-third of these patients experienced worsening renal 
function during their stay.17 This issue is compounded 
by increased hospitalizations for ADHF over the past few 
decades.18 Additionally, diabetic patients with proteinuria 
and obese patients with high oxidative stress, as indicated 
by the NIS data, have also contributed to the rise in AKI 
cases.16,19 Secondly, the older age group is experiencing AKI 
at a rapid rate. This group is experiencing critical illness in 
its most severe form. It is predicted that their population 
will double by 2030, increasing from 35 million to 71 
million. Additionally, age-related structural changes lead to 
a loss of kidney function, which adds up to an increase in 
the overall numbers for AKI.20,11

Our data analysis indicated that males exhibited a higher 
mortality rate compared to females in cases of AKI.   This 
gender-based difference in kidney injury may be attributed 
to the protective effects of sex hormones in females, 
including estrogen and silent information regulatory 2 
homolog 1 (SIRT1). Estrogen plays an important role 
in maintaining mitochondrial hemostasis, modulating 
endothelin-1, and allowing kidney repair and regeneration. 
Furthermore, SIRT1, a histone deacetylase, is involved in 
inhibiting inflammation, fibrosis, and apoptosis of renal 
cells, and it upregulates the expression of ERα. In contrast, 
studies have shown that testosterone enhances kidney 
susceptibility to IRI-induced AKI, further proves that males 
are more vulnerable to AKI.21 Blacks or African Americans 
initially had the highest mortality rates, potentially due to 
disparities in hospital care compared to whites.22 In 2010, 
the trend shifted, with mortality among American Indians 
surpassing that of Blacks, likely due to a high prevalence 
of risk factors such as socioeconomic deprivation and 
exposure to pollutants. This population also became 
endemic to conditions such as obesity, type 2 diabetes 
mellitus, and hypertension, which are risk factors for AKI. 
Furthermore, differences in access to healthcare between 
poorer and richer neighborhoods contributed to these 
changing trends. From 1999 to 2018, whites exhibited 
an increasing death rate compared to Hispanics, Asians, 
or Pacific Islanders, but in 2018, the death rate among 
Hispanics increased and exceeded that of Whites. Notably, 
the mortality trend remained lowest among Asians 
compared to other racial groups. In 2011, there was a 
higher incidence of ESRD in Alaskan natives and American 
Indians, but their mortality rates were lower compared to 
other races.23 However, our study noted a higher incidence 
of mortality associated with AKI. One possible reason 
for the higher mortality in AI/AN, as discussed in a CDC 
study. is the presence of health disparities, including, but 
not limited to, lower education and income levels and 
higher unemployment compared to other racial groups. 
These factors contribute to poor access to healthcare for 
American Indian/Alaska natives, leading to high prevalence 
of chronic conditions and poor outcomes.24 Our study 
and data highlights a high incidence of mortality in this 

population, which needs to be addressed to provide a 
better quality of life and outcomes for patients with AKI, 
especially in AI/AN.

Variations in mortality trends were also observed across 
regions. From 1999 to 2010, the mortality rate was similar 
in the South and Midwest and was the highest among 
all regions. From 2010 to 2021, the mortality rate in the 
South increased compared to the Midwest. After the 
Midwest and South, mortality rates were higher in the 
Northeast compared to the West from 1999 to 2010. 
Yet, from 2010 to 2021, mortality rates in the West 
increased and surpassed those in the Northeast. This 
shift might be attributed to factors such as urbanization 
in the West, improved access to healthcare facilities, and 
early diagnosis. In rural areas, where there are limited 
health facilities, infrastructure problems, and a shortage 
of nephrologists for early diagnosis, there is a possibility 
of under-reporting mortality rates.25 This could explain the 
higher mortality rates observed in non-metropolitan areas 
compared to metropolitan areas.

Several limitations need to be mentioned. First, 
dependence on ICD codes and death certificates introduces 
a risk of misrepresentation or omission of AKI as a cause of 
death.25 Second, the database lacks detailed information 
on clinical and diagnostic variables that could better 
describe the severity of AKI, such as vital signs, laboratory 
findings including, but not limited to, renal function tests, 
serum electrolytes, data regarding radiological studies, 
and genetic analysis.26 Third, data on medical therapy 
and the management of renal failure are not available. 
Fourth, data regarding socioeconomic determinants of 
health are missing, which may affect access to care. 
Fifth, the detailed history and etiology of any pathology 
or underlying factors contributing to AKI are not known.1 
Finally, it must be acknowledged that the death certificates 
obtained from the CDC Wonder Database may not always 
be accurate, in the absence of a post-mortem examination 
these differences are submitted based on the best of the 
doctor’s clinical judgment and knowledge.1

Conclusion
From 1999 to 2009, there was a gradual rise in AAMR 
of AKI-related mortality. A declining trend was noticed 
from 2009 to 2018. A sudden increase in AAMR occurred 
between 2019 and 2020. The highest AAMR was noted 
among males, in rural areas, in the southern region of 
Black or African American origin. However, there was a 
demographic shift in AAMR towards the American Indian 
and Alaska Native population from 2012 to 2020. Since 
AKI is usually a result of reversible causes, preventive 
measures, and improved healthcare facilities could 
significantly reduce mortality associated with AKI.
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Disease Year Age Adjusted Rate
Age Adjusted Rate 
Lower 95% Confi-

dence Interval

Age Adjusted Rate 
Upper 95% Confi-

dence Interval

AKI 1999 11.4 11.3 11.6
AKI 2000 12 11.8 12.1
AKI 2001 12.5 12.4 12.6
AKI 2002 13.3 13.1 13.4
AKI 2003 14.1 14 14.2
AKI 2004 14.5 14.4 14.6
AKI 2005 15.3 15.1 15.4
AKI 2006 15.6 15.4 15.7
AKI 2007 16.2 16.1 16.4
AKI 2008 17.5 17.3 17.6
AKI 2009 18 17.8 18.1
AKI 2010 18.5 18.3 18.6
AKI 2011 18.1 18 18.3
AKI 2012 17.4 17.2 17.5
AKI 2013 17.3 17.1 17.4
AKI 2014 16.9 16.7 17
AKI 2015 16.8 16.7 17
AKI 2016 16.4 16.3 16.6
AKI 2017 16.3 16.1 16.4
AKI 2018 16 15.8 16.1
AKI 2019 15.3 15.2 15.5
AKI 2020 20.1 19.9 20.2

Supplementary Table 1 General trends of acute kidney injury-related mortality rates in the years 1999-2020
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Supplementary Figure 1 General trends of acute kidney injury-related mortality rates in the years 1999-2020

Gender Year Age Adjusted 
Rate

Age Adjusted 
Rate Lower 95% 

Confidence Inter-
val

Age Adjusted 
Rate Upper 95% 

Confidence Inter-
val

Female 1999 9 8.9 9.2
Female 2000 9.6 9.5 9.8
Female 2001 10.2 10 10.3
Female 2002 10.7 10.5 10.8
Female 2003 11.6 11.4 11.7
Female 2004 12 11.8 12.1
Female 2005 12.7 12.5 12.8
Female 2006 13 12.8 13.1
Female 2007 13.5 13.3 13.6
Female 2008 14.5 14.4 14.7
Female 2009 15 14.9 15.2
Female 2010 15.4 15.2 15.6
Female 2011 15.2 15 15.4

Supplementary Table 2 Gender-based trends of acute kidney injury-related mortality rates in the years 1999-2020
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Female 2012 14.5 14.4 14.7
Female 2013 14.5 14.3 14.7
Female 2014 14.1 14 14.3
Female 2015 14.1 13.9 14.3
Female 2016 13.7 13.5 13.8
Female 2017 13.4 13.3 13.6
Female 2018 13.1 12.9 13.3
Female 2019 12.6 12.5 12.8
Female 2020 15.8 15.7 16
Male 1999 15.3 15.1 15.5
Male 2000 15.7 15.4 15.9
Male 2001 16.2 15.9 16.4
Male 2002 17.3 17 17.5
Male 2003 18 17.7 18.2
Male 2004 18.4 18.1 18.6
Male 2005 19.2 19 19.5
Male 2006 19.5 19.2 19.7
Male 2007 20.3 20 20.5
Male 2008 21.8 21.5 22
Male 2009 22.2 21.9 22.4
Male 2010 22.9 22.6 23.2
Male 2011 22.4 22.1 22.6
Male 2012 21.3 21.1 21.5
Male 2013 21.1 20.8 21.3
Male 2014 20.6 20.3 20.8
Male 2015 20.5 20.3 20.8
Male 2016 20.2 19.9 20.4
Male 2017 20 19.8 20.2
Male 2018 19.7 19.4 19.9
Male 2019 18.9 18.7 19.1
Male 2020 25.4 25.1 25.6
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Supplementary Figure 2 Gender-based trends of acute kidney injury-related mortality rates in the years 1999-2020



12

Mirza, et al.: Acute Kidney Injury Related Mortality in the US 

Indian Journal of Nephrology | Volume XX | Issue XX | Month 2024

Supplementary Figure 3 Acute kidney injury-related mortality rates based on census region in the years 1999-2020
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Supplementary Figure 4 Acute kidney injury-related mortality rates based on urbanization in the years 1999-2020
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Supplementary Figure 5 Acute kidney injury-related mortality rates based on age in the years 1999-2020


