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Background: Multiple Myeloma (MM) is the second most common hematological cancer, with
chronic kidney disease (CKD) representing a major complication. This study aims to analyze national
mortality trends, demographic differences, and geographic variation related to MM and CKD.

Accepted 20 Nov. 2025 Methods: Nationwide mortality records were obtained from the CDC-WONDER database from 1999

Published 1 Dec. 2025 to 2023 among U.S. adults aged > 45 with MM (C90.0) and CKD (N18); Deaths recorded anywhere on
the death certificate (multiple-cause). Age-adjusted mortality rates (AAMRs) per 100,000 populations

Keywords: were calculated for variables. Joinpoint regression analysis was utilized to evaluate annual percent

Multiple Myeloma changes (APCs).

Chronic Kidney Disease Results: From 1999 to 2023, a total of 24,606 deaths occurred among adults with MM and CKD in

Trends the U.S. The overall AAMR increased from (0.65) in 1999 to (0.86) in 2023 (AAPC: 1.22; 95% CI:

Disparities 0.54 t0 2.00; p < 0.001). Males had a higher overall AAMR (1.09) and a more rapid increase (AAPC:
1.40; p < 0.001) compared to females (AAMR: 0.60; AAPC: 0.71; p = 0.027). Racially, NH Blacks
had the highest AAMR (2.14). Regionally, the highest AAMRs were in the South (0.83). Metropolitan
areas had a higher overall AAMR 0.81 than Non-metropolitan areas 0.77 (available 1999-2020 only).
Most deaths occurred in inpatient medical facilities (46.27%). Among adults aged > 65 years, overall
CMR was 1.80 per 100,000.
Conclusion: Mortality from MM and CKD is increasing in the U.S from 1999 to 2023. NH Blacks,
males, urban areas and the South region face high burden of death, underscoring the need for targeted
strategies to reduce these substantial disparities.

1. Introduction malignancies [1, 2, 3]. The diagnosis of MM requires a 10%

. . or greater presence of malignant plasma cells along with at
Multiple myeloma (MM) is the second most common hema- .. . s .
. . . . least one characteristic MM finding, which includes anemia,

tological cancer, resulting from the accumulation of malig- . . . .
; . . renal insufficiency, hypercalcemia, and bone destruction [4].

nant plasma cells in the bone marrow, mainly affecting the . .

1der] J tine for almost 10% of all hematologi The organ damage is due to a monoclonal protein produced
clderly anc accounting for afmost Ze of alt REMALOIOLIC iy the blood or urine [5]. In 2019, there were 155,688
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increases with age [6]. The median age at diagnosis of MM
is approximately 70 years; 37% were <65 years, 26% were
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Black Americans being more than two-fold higher compared
to their non-Hispanic White counterparts, as well as dis-
proportionately higher five-year mortality rates. In contrast,
Asian American and Pacific Islander (AAPI) individuals
consistently demonstrated the lowest rates of MM incidence
and mortality [8].

Chronic kidney disease (CKD) (Glomerular Filtration Rate
<60ml/min/1.73 m2), characterized by reduced kidney func-
tion or kidney damage for at least 3 months, affects more than
11% of adults in the United States. CKD and acute kidney
injury (AKI) are major complications of MM, affecting a
third of patients at presentation and nearly 50% at some point
during the course of the disease [9, 10, 11], with a complex
pathophysiology and various underlying risk factors. The
toxicity of immunoglobulin light chain deposition in the
renal tubules is the main cause of renal dysfunction in these
patients. A variety of factors may contribute to renal dam-
age, including hypercalcemia of malignancy, dehydration,
infections, amyloidosis, and tumor lysis syndrome. Adding
to the kidney damage caused by their disease, patients with
MM may receive treatments that are nephrotoxic, such as
chemotherapy, targeted anti-cancer agents, and supportive
care such as analgesics, antibiotics, and intravenous (IV
bisphosphonates [12].

Despite the well-established link between MM and CKD,
there is still limited population-based evidence on how these
two conditions impact mortality in the United States. Most
of what we know comes from small cohorts or institutional
studies, which do not reflect broader national patterns. To the
best of our knowledge, no study has yet used the Centers for
Disease Control and Prevention Wide-Ranging Online Data
for Epidemiologic Research (CDC WONDER) database to
explore these trends or highlight disparities across different
groups.

This study aims to analyze national mortality trends as-
sociated with MM and CKD using the CDC WONDER
database. Specifically, the study aims to examine temporal
changes, demographic patterns, and geographic variations in
mortality, with the goal of better understanding the burden
of MM-related kidney complications and providing insights
that can inform future public health strategies and clinical
management.

2. Methods

2.1. Study Design

We conducted a retrospective analysis using death certifi-
cate data retrieved from the CDC WONDER database and
analyzed data for adults aged 45 and older between 1999
and 2023. We selected 1999 as the start year, corresponding
to the US implementation of ICD-10 coding for mortality
data, to ensure consistency in coding across the study period.
We aimed to assess long-term mortality trends in MM and
CKD, using the International Statistical Classification of
Diseases and Related Health Problems-10th Revision (ICD-
10) as follows: C90.0 for MM rather than related plasma cell
disorders and N18, encompassing all CKD stages (1-5 and

ESRD), capturing the full spectrum of CKD in this popula-
tion. These ICD codes have been previously used to identify
MM and CKD in administrative databases [13, 14], both
as contributing or multiple causes of death, as the primary
outcomes of this study were MM and CKD-related mortal-
ity. These were identified using publicly available Multiple
Cause-of-Death mortality data from the CDC WONDER
database. Deaths were included if MM and CKD were listed
anywhere on the death certificate, either as the underlying
causes or as the contributing causes of death. This compre-
hensive approach ensures the capture of all deaths where
MM and CKD played documented roles, regardless of their
position on the death certificate. Additionally, the age thresh-
old was selected based on the reliability and completeness
of data within the CDC WONDER database. Preliminary
explorations indicated substantial suppression of mortality
data among individuals under 45 years due to small cell
counts, which could lead to unstable rate estimates. There-
fore, focusing on adults aged 45 years and older allowed for
consistent trend evaluation and demographic comparisons.
Furthermore, this age cut-off has been identified in similar
studies [15]. Institutional review board approval was not
required for this study, as it utilized de-identified public-
use data provided by the government and adhered to the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines for reporting [16].

2.2. Data Abstraction

Data on population size and demographics, including sex,
age, race, and region, were extracted. The place of death
was categorized into medical facilities, hospice, home, and
nursing home/long-term care facilities. Racial and ethnic
categories were classified as non-Hispanic (NH) White,
NH Black or African American, Hispanic or Latino, NH
American Indian or Alaskan Native, and NH Asian or Pacific
Islander. Race/ethnicity data transitioned from bridged-race
categories (1999-2002) to single-race categories (2003 and
later) in accordance with OMB standards [17]. We present
trends by race with awareness that comparability across this
transition has limitations, particularly for multiracial indi-
viduals. The National Center for Health Statistics (NCHS)
Urban-Rural Classification Scheme was used to categorize
the population by urban and rural counties, based on the
2013 U.S. census classification. We applied this scheme
retrospectively to all study years using county FIPS codes.
Counties that changed classification during the study pe-
riod retained their 2013 classification for consistency. It is
important to note that urban-rural data were consistently
available and analyzed only for the period 1999-2020 due
to historical limitations in CDC WONDER stratifications
[18]. Regions were stratified into four categories: Northeast,
Midwest, South, and West, according to the U.S. Census
Bureau’s definitions [19]. Age groups were divided into ten-
year intervals.

2.3. Statistical Analysis

Crude mortality rates (CMRs) and age-adjusted mortality
rates (AAMRs) per 100,000 population from 1999 to 2023,
by year, sex, race/ethnicity, state, and urban-rural status, with
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Figure 1: Overall and Sex-Stratified Multiple Myeloma and Chronic Kidney Disease-Related AAMRs per 100,000 in Adults in the United States 1999-2023.
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Figure 2: Multiple Myeloma and Chronic Kidney Disease-Related AAMRs per 100,000 Stratified by Race in Adults in the United States 1999-2023.

95% Cls, were calculated using the 2000 U.S. population
as the standard. This standard was used to maintain con-
sistency with CDC WONDER default settings and facilitate
comparison with other published mortality studies that use
the same standard, as some studies have mentioned that
they employed the same standard [20]. Rates were age-
adjusted to the 2000 U.S. standard and restricted to adults
45; denominators were year-specific 45 U.S. populations
[21]. CMR was determined by dividing the number of MM
and CKD deaths of adults aged 45 by the corresponding
U.S. population of that year. The National Cancer Institute’s
Joinpoint Regression Program 5.4.0.0 was used to determine
Annual Percent Change (APC) values for AAMR in the
analysis of temporal trends in AAMR over the study period.
This method identifies points where the rate of change of
the trend is statistically significant (joinpoints) and estimates
APC for each segment. The model selection procedure uti-
lized permutation tests to determine the optimal number
of joinpoints, ensuring model fit [22]. APC describes the

rate of change of AAMR over time, providing a suitable
measure to observe trends in mortality rates. A positive
value indicates an increase, while a negative value reflects
a decrease in mortality rates. The Average Annual Percent
Change (AAPC) was calculated to summarize the overall
trend across the entire study period. Results are presented
with 95% Confidence Intervals, with p<0.05 deemed statisti-
cally significant. It's worth mentioning that because multiple
APCs were estimated, the possibility of chance findings due
to multiple testing cannot be excluded. Therefore, the results
should be interpreted cautiously, with an emphasis on overall
patterns rather than isolated significant values. We also
emphasize confidence interval widths and effect magnitude
over p-values, recognizing that large sample sizes may yield
statistically significant but clinically trivial differences.
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Figure 3: Multiple Myeloma and Chronic Kidney Disease-Related CMRs per 100,000 Stratified by Age Groups in Adults in the United States 1999-2023.

3. Results

3.1. Overall Trends

MM and CKD-related deaths accounted for a total of 24,606
deaths among adults aged 45 years and older in the United
States from 1999 to 2023. The overall AAMR increased
gradually from 0.65 (95% CI: 0.60 to 0.71) in 1999 to 0.86
(95% CI: 0.81 to 0.91) in 2023, with an AAPC of 1.22 (95%
CI: 0.54 to 2.00; p < 0.001). No joinpoints were identi-
fied during the entire period. Most deaths were reported in
medical facilities as inpatients (46.27%), followed by dece-
dents’ homes (26.08%), nursing homes or long-term care
settings (13.29%), hospice facilities (7.35%), other locations
(3.28%), outpatient or emergency room settings (3.24%),
medical facilities - dead on arrival (0.21%), medical facilities
- status unknown (0.08%). For 0.18% of cases, the place
of death was unknown. (Supplemental Table 1, 2, and 3)
(Figure 1)

3.2. Gender Trends

From 1999 to 2023, 14,275 deaths were recorded among
males and 10,331 among females. The overall AAMR was
higher in males (1.09, 95% CI: 1.00 to 1.18) than in females
(0.60, 95% CI: 0.54 to 0.66). On average, males experienced
a greater increase than females [Males: AAPC: 1.40 (95%
CI: 0.66 t0 2.27; p < 0.001); Females: AAPC: 0.71 (95% CI:
0.09 to 1.38; p = 0.027)]. Among males, the AAMR showed
a significant increase from 0.83 (95% CI: 0.74 to 0.93) in
1999 t0 1.13 (95% CI: 1.05 to 1.22) in 2023, while in females
it rose slightly from 0.54 (95% CI: 0.48 to 0.60) in 1999
to 0.67 (95% CI: 0.62 to 0.73) in 2023, with no joinpoints
detected. (Supplemental Table 1, 3, and 4) (Figure 1).

3.3. Race/Ethnicity Trends

The highest AAMRs were recorded among NH Blacks (2.14,
95% CI: 1.86 to 2.42), followed by Hispanics (0.74, 95% CI:
0.57 to 0.95) and NH Whites (0.69, 95% CI: 0.64 to 0.74).
Distinct trends were observed across these groups with zero
joinpoints [NH White: AAPC: 1.62 (95% CI: 0.78 to 2.54; p
< 0.001); Hispanic: AAPC: 0.21 (95% CI: -0.81to 1.51;p =

0.545); NH Black: AAPC: -0.001 (95% CI: -0.64t0 0.71;p=
0.925)]. The AAMR increased moderately from 0.55 (95%
CI: 0.50 to 0.61) in 1999 to 0.79 (95% CI: 0.73 to 0.84) in
2023 among NH Whites, followed by a slight increase from
2.06 (95% CI: 1.75t0 2.38) in 1999 to 2.11 (95% CI: 1.87 to
2.36) in 2023 among NH Blacks, and remained stable from
0.73 (95% CI: 0.51 to 1.01) in 1999 to 0.70 (95% CI: 0.56 to
0.84) in 2023 among Hispanics. (Supplemental Table 1, 3,
and 5) (Figure 2).

For American Indian or Alaska Native and NH Asian or
Pacific Islander populations, data were suppressed in several
years because of a very small number of deaths. The sup-
pressed data did not significantly impact overall or subgroup
trends.

3.4. Age-specific Trends

Clear differences were observed between middle-aged and
older adults. The overall CMR was higher for those aged
65 years and older (1.80, 95% CI: 1.67-1.92) compared
to those aged 45-64 years (0.23, 95% CI: 0.20-0.27). On
average, CMRs for both groups changed between 1999 and
2023 [45-64 years: AAPC: 0.36 (95% CI: -0.57to 1.31; p =
0.466); 65+ years: AAPC: 1.14 (95% CI: 0.47 to 1.93; p =
0.002)]. In adults aged 45-64 years, CMR decreased from
0.23 (95% CI: 0.20-0.27) in 1999 to 0.17 (95% CI: 0.14-
0.20) in 2010, then increased to 0.23 (95% CI: 0.20-0.26) in
2023. Whereas, among adults aged 65 years and older, CMR
increased from 1.43 (95% CI: 1.31 to 1.56) in 1999 to 1.89
(95% CI: 1.78 to 2.00) in 2023, with no joinpoints observed.
(Supplemental Table 3 and 6) (Figure 3).

3.5. Regional Trends

During the study period, the highest mortality was observed
in the South (0.83; 95% CI: 0.75 to 0.92), followed by the
Midwest (AAMR: 0.82; 95% CI: 0.71 to 0.93), West (0.81;
95% CI: 0.70 to 0.92), and Northeast (0.73; 95% CI: 0.62
to 0.85). While the South exhibited the highest AAMR, the
Midwest showed the most significant relative increase over
time [AAPC: 1.62; 95% CI: 0.96-2.36; p < 0.001]. In the
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Figure 4: Multiple Myeloma and Chronic Kidney Disease-Related AAMRs per 100,000 Stratified by Census Region in Adults in the United States 1999-2023.

Northeast, the AAMR remained relatively stable from 0.71
(95% CI: 0.59 to 0.82) in 1999 to 0.72 (95% CI: 0.62 to
0.82) in 2023, with no joinpoints identified (AAPC: 0.28;
95% CI: -0.49 to 1.14; p = 0.460). In the Midwest, mortality
increased from 0.63 (95% CI: 0.53 to 0.74) in 1999 to 0.98
(95% CI: 0.86 to 1.09) in 2023, with no joinpoints. In the
South, the rate rose from 0.70 (95% CI: 0.61 t0 0.79) in 1999
to 0.87 (95% CI: 0.80 to 0.95) in 2023, with no joinpoints
(AAPC: 1.15; 95% CI: 0.59 to 1.83; p < 0.001). In the
West, AAMR increased from 0.59 (95% CI: 0.48 to 0.70)
in 1999 to 0.86 (95% CI: 0.76 to 0.96) in 2023, with no
joinpoints (AAPC: 1.44; 95% CI: 0.51 to 2.57; p = 0.004).
(Supplemental Table 3 and 7) (Figure 4)

3.6. Urbanization Trends

Urbanization trends were analyzed from 1999 to 2020.
During this study period, the overall AAMR was higher
in metropolitan areas (0.81; 95% CI, 0.80-0.82) compared
to non-metropolitan areas (0.77; 95% CI, 0.74-0.79). The
increase was more pronounced in non-metropolitan areas
[AAPC: 1.53; 95% CI: 0.49 to 2.81; p = 0.006] than
metropolitan areas [AAPC: 0.97; 95% CI: 0.20 to 1.86; p
= 0.012]. In metropolitan areas, the AAMR increased from
0.65 (95% CI: 0.60-0.71) in 1999 to 0.87 (95% CI: 0.81-
0.92) in 2020, with no significant joinpoints detected. In
non-metropolitan areas, mortality increased from 0.66 (95%
CI: 0.54-0.78) in 1999 to 0.93 (95% CI: 0.81-1.05) in 2020,
with no observed join points. (Supplemental Table 3 and
8) (Figure 5)

4. Discussion

Using the CDC WONDER Database for adults 45 years and
older between 1999 and 2023, we aim to identify trends and
potential disparities related to MM and CKD mortalities in
terms of age, gender, race, region, and urbanization. Rec-
ognizing disparities will hopefully lead to some actionable
steps to relieve some avoidable causes of death related to

MM and CKD. In this study, we found a significant increase
in the total number of deaths and AAMR between 1999
and 2023. This increase in the total reported number of
deaths could be explained by the advancements related to
pinpointing MM diagnoses and associated CKD. The pre-
dominance of inpatient deaths (46.3%) underscores the high-
acuity nature of terminal events in patients with both MM
and CKD, possibly reflecting complications such as infec-
tions, AKI superimposed on CKD, or MM-related crises.
The relatively low hospice utilization (7.4%) compared to
other cancers suggests potential underutilization of palliative
care services in this population. The study reflected that most
deaths affect elderly individuals. The rate of deaths was also
notably higher in males compared to females, with males
also having a more rapid progression in the number of deaths
compared to females. Racial disparities were observed with
a prominently increased mortality rate in NH blacks com-
pared to other ethnicities. The South had the highest mortal-
ity level, and the Midwest showed the fastest deterioration
(AAPC). Metropolitan areas experienced higher mortality
rates compared to non-metropolitan areas, but performed
better in terms of the rate of progression.

Our findings support that mortality increases with age, more
precisely in individuals older than 65 years, having the
highest CMR compared to other age groups. As literature
suggests, this could be attributed to the disease often getting
diagnosed in an advanced stage [23], high tumor burden
[24], baseline CKD worsening with age [25], a plethora
of other possible comorbidities, and, more importantly, de-
clining functional status [26]. Literature also suggests that
elderly individuals would also have a suboptimal tolerance
to treatment modalities like chemotherapy [27], reflected by
more reported infections and chemotherapy-related toxici-
ties [28]. This, in turn, would also affect their candidacy
for autologous stem cell transplantation [29]. It is also note-
worthy to mention that for adults aged 45-64 years, there
was a slight decrease in CMR between 1999 and 2010, but
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Figure 5: Multiple Myeloma and Chronic Kidney Disease-Related AAMRs per 100,000 Stratified by Urban-Rural Classification in Adults in the United

States 1999-2020.

it subsequently bounced back to its baseline value in 2023,
compared to 1999.

Men had significantly more reported deaths related to MM
and CKD between 1999 and 2023, with almost double
the AAMR and AAPC compared to females. Based on a
literature search, which is beyond the scope of this study, we
identified some hypotheses that may support our findings.
It is reported in literature that MM exhibits more aggres-
sive disease features in males based on certain high-risk
cytogenetic variations linked to poor outcomes being more
reported in males [30]. The literature also suggests that,
when it comes to CKD, men are reported to have a more
rapid decline in kidney function [31] and are more likely
to suffer from ESRD requiring dialysis [32], which carries
its own bundle of challenges and possible complications
[33]. Men are also reported to have a higher comorbidity
burden, such as cardiovascular diseases and HTN, that would
negatively affect one’s chances for recovery [34]. Mono-
clonal gammopathy of undetermined significance MGUS
and monoclonal gammopathy of renal significance MGRS
are possible precursors to MM, and are reported to be more
prevalent in men [35, 36, 37]. Men are also reported to
underutilize preventive visits, which might delay diagnosis
and exacerbate complications [38].

NH Blacks had the highest mortality rate by far among ethnic
groups, followed by Hispanics, then NH Whites. NH Blacks
are reported to have a higher incidence of MM, earlier age of
onset, and a higher chance of developing renal disease, sub-
jecting them to more complications and eventually poorer
outcomes [39]. The literature also suggests that NH Blacks
are reported to possibly have some genetic mutations linked
to poor outcomes related to MM [40]. Factors such as socioe-
conomic status, access to health care, region/urbanization
(as discussed in the following paragraphs), underutilization
of treatment and palliative resources play a huge role in why
NH Blacks and Hispanics have a higher mortality rate. It is
noteworthy that NH Whites had the highest rate of progres-
sion, reflected by AAPC [41]. Based on the literature search,

the root cause of these findings is unclear. Still, it could be
related to the rapid rise in metabolic syndrome among white
people [42], and more decent access to healthcare leading
to more accurate diagnosis and documentation compared
to other groups [43]. While NH Whites showed the largest
relative increase (AAPC 1.62%), NH Blacks maintained
substantially higher absolute mortality rates (AAMR 2.14
vs. 0.69), indicating persistent disparities that require urgent
intervention, despite slower growth rates.

Our study indicates that the highest mortality rates took
place in the South and the Midwest, followed by the West,
and then the Northeast. The Midwest showed the most
rapid deterioration reflected by its AAPC, followed by the
West, and then the South. This could be explained by the
racial composition of these regions being relatively more
populated by NH Blacks and Hispanics [44]. This could also
be explained by a higher incidence of comorbidities such as
obesity, DM, and HTN in certain areas within these regions
[45].

AAMR was reported to be slightly higher in Metropolitan
areas compared to non-metropolitan areas; however, non-
metropolitan areas experienced a more rapid increase in
mortality. Non-metropolitan areas have limited access to
healthcare and longer wait times to establish care with
primary care physicians, and subsequently, hematologists
and oncologists, which can lead to delays in diagnosis and
increased time for complications to develop [46]. Being in
rural areas, especially for low-income individuals, would
make it difficult to have access to novel therapies and autolo-
gous stem cell transplant capable facilities [47]. Rural areas
also have a higher percentage of uninsured and underinsured
individuals [48]. Suboptimal social determinants of health in
rural areas will deepen the vulnerability of rural communi-
ties and lead to increased mortalities across all health-related
aspects [49].

Reflecting on our findings and the literature search, MM has
been heavily researched over the last two decades, and our
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study period encompassed transformative advances in MM
therapeutics, including proteasome inhibitors, immunomod-
ulatory drugs, monoclonal antibodies, and CAR-T cell ther-
apy [50]. While these innovations improved survival in
clinical trials, their population-level impact on patients with
concurrent CKD may differ, as renal impairment often lim-
its treatment options and dosing [51, 52]. The increasing
mortality we observed may reflect improved diagnosis and
longer survival with MM (allowing time for CKD to de-
velop), competing risks, or differential access to novel ther-
apies across demographic groups.

Limitations

Our study has certain limitations that should be considered
when interpreting these data. We used the CDC WONDER
Database, which relies on death certificates and specific
ICD coding versions, thereby subjecting the data to poten-
tial misinterpretation and inaccurate documentation. This
is highly operator-dependent, and healthcare personnel may
not accurately list all active pathologies that contributed to
a patient’s demise. For example, a patient might be doc-
umented to pass away from respiratory failure, omitting
the fact that the patient might have developed pneumonia
due to immunosuppression in the setting of MM treatment,
or respiratory failure from fluid overload in the setting of
renal failure. Our data couldn’t distinguish whether MM,
renal disease, or another cause was the underlying cause of
death. The concept is referred to as multiple-cause deaths,
which should encompass all pathologies or causes that led
to the patient’s demise, which are usually an immediate
cause of death, an underlying cause of death, and other
contributing conditions. Data also didn’t account for some
relevant clinical variables that could give us more accurate
stratifications. Some of these clinical variables include fam-
ily history of the diseases in question, comorbidities, age at
diagnosis, stages of CKD, progression to ESRD requiring
dialysis, modalities pursued for treatment, and treatment-
related toxicities. Knowing some of these variables could
help us better distinguish between causality and correlation
in the relationship between MM, renal disease, and their
associated mortalities. The database also typically does not
report socioeconomic status, environmental exposure, and
certain health-related behaviors, such as smoking, substance
abuse, and dietary habits. A key limitation in using datasets
is the temporal coverage differences; for example, some
datasets start or stop collecting certain data in different years
or change their collection methods, leading to incomplete
data, as urbanization data was limited to 2020 only. Coding
transitions, which refer to changes in how diseases or causes
of death are coded over time, pose a significant challenge
in collecting data. The data is also often suppressed when
it comes to fewer events and smaller health institutions or
groups, to protect patients’ privacy. For example, data for
Native Americans was suppressed, but the exact percentage
couldn’t be quantified.

5. Conclusions

In conclusion, using CDC WONDER data for adults 45 and
older from 1999 to 2023, mortality rates from MM and CKD
have consistently increased in the United States from 1999 to
2023. The South region reported the highest mortality rates,
whereas the Midwest witnessed the most rapid increase
in these rates. Urban locations typically displayed greater
death rates, while rural regions exhibited a more pronounced
upward trend. These findings support targeted interventions
including: (1) enhanced CKD screening in MM patients,
particularly NH Black individuals; (2) equitable access to
nephroprotective MM regimens; (3) expanded telemedicine
and specialty care in rural areas; and (4) investigation of
biologic and social determinants underlying observed racial
disparities.
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