1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Kidney Dis. Author manuscript; available in PMC 2020 January 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Kidney Dis. 2019 January ; 73(1): 102-111. doi:10.1053/j.ajkd.2018.02.354.

CKD and ESRD in US Hispanics

Nisa Desai, BA, Claudia M. Lora, MD, MS, James P. Lash, MD, and Ana C. Ricardo, MD, MPH
Division of Nephrology, Department of Medicine, University of lllinois at Chicago

Abstract

Hispanics are the largest racial/ethnic minority group in the U.S., and they experience a substantial
burden of kidney disease. Although the prevalence of chronic kidney disease (CKD) is similar or
slightly lower in Hispanics than non-Hispanics whites, the age- and sex-adjusted prevalence rate of
end-stage renal disease is almost 50% higher in Hispanics compared with non-Hispanic whites.
This has been attributed in part to faster CKD progression among Hispanics. Furthermore,
Hispanic ethnicity has been associated with greater prevalence of cardiovascular disease risk
factors including obesity and diabetes, as well as CKD-related complications. Despite their less
favorable socioeconomic status which often leads to limited access to quality health care, and their
high comorbidity burden, the risk of mortality among Hispanics appears to be lower than in non-
Hispanic whites. This survival paradox has been attributed to a complex interplay between
sociocultural and psychosocial factors, as well as other factors. Future research should focus on
evaluating the long-term impact of these factors on patient-centered and clinical outcomes.
National policies are needed to improve access to and quality of health care among Hispanics with
CKD.
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Introduction

The term “Hispanic” or “Latino” describes a group of individuals sharing a common cultural
heritage and frequently a common language, but it does not necessarily denote to race or a
common ancestry.! Even though Hispanics are considered to be a single ethnic group who
can self-identify as any race as defined by the U.S. Census, they represent a heterogeneous
mixture of Native American, European, and African ancestries.? It is estimated that 57.5
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million Hispanics currently reside in the U.S., making Hispanics the largest minority in the
country, and this number is projected to double in the next 20 years.3 Chronic kidney disease
(CKD) is a major public health problem that affects 8-16% of the population worldwide,*
including 1 in 7 adults in the U.S.% In this review we will discuss the epidemiology of CKD
and related comorbidities in U.S. Hispanics, address health disparities that affect this
segment of the population, and highlight potential areas for future research.

Epidemiology of CKD in U.S. Hispanics

Incidence

Prevalence

Over 17,000 U.S. Hispanics entered the Medicare end-stage renal disease (ESRD) program
in 2014. An increased incidence of ESRD in Hispanics compared with non-Hispanics was
first reported in the 1980’s in Texas and subsequently confirmed by studies at the national
level.87 Based on the U.S. Renal Data System (USRDS) 2016 data report, the adjusted
ESRD incidence rates among Hispanics have been stable or somewhat declining since 2001.
However, even though the absolute difference in incident ESRD rates between Hispanics and
non-Hispanics has declined over the years, the age-, sex-, and race-adjusted rate remains
nearly 35% higher among Hispanics compared with non-Hispanics (456 vs. 337 per million
population).8

Less is known about incidence rates of earlier CKD stages. Among participants in the Multi-
Ethnic Study of Atherosclerosis (MESA), compared with whites, Hispanics had higher rates
of incident CKD (defined as estimated glomerular filtration rate [eGFR] <60 ml/min/1.73m?
and a decline in eGFR = 1 ml/min/1.73m? per year): 0.30 vs. 0.09 per year among
participants with baseline eGFR >90 ml/min/1.73m?, and 2.32 vs. 1.85 per year among those
with baseline eGFR 60-90 ml/min/1.73m2. However, these differences were not statistically
significant in multivariable models adjusting for sociodemographic factors (age, gender,
income, education) and baseline eGFR. Moreover, although Mexican/Central American and
South American Hispanics had similar rates of eGFR decline compared to whites, the
authors found faster eGFR decline among Dominicans and Puerto Ricans compared with
whites (0.54 and 0.47 ml/min/1.73m? per year faster, respectively, p<0.05 for each); these
differences were statistically significant even after adjusting for sociodemographic and
clinical factors.? In another study of 10,420 patients with hypertension in an inner-city
health care delivery system, the risk of incident CKD (defined as eGFR <60ml/min/1.73m?
for at least three months) and the rate of eGFR decline over time were similar in Hispanics
compared with whites.10 Of note, this retrospective study did not evaluate Hispanics by
country of origin, which might explain the apparent discordant findings.

Until a few years ago, information regarding the prevalence of CKD in U.S. Hispanics had
been limited to analyses of data from the National Health and Nutrition Examination Survey
(NHANES), which by design includes predominantly Mexican Americans, with minimal
representation of the other major U.S. Hispanic background groups.}! Based on these data,
compared with non-Hispanic whites, Hispanics were found to have lower prevalence of
decreased eGFR11.12 and higher prevalence of albuminuria, even after accounting for the
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presence of diabetes.13-15 More recently, the prevalence of CKD was estimated in the
population-based Hispanic Community Health Study/Study of Latinos (HCHS/SOL) which
includes over 16,000 U.S. Hispanic adults with representation of the major Hispanic
background groups.18 Among women, the prevalence of CKD, defined as eGFR <60
ml/min/1.73 m2 or albuminuria based on sex-specific cut points, was 13.0%, and it was
lowest in South Americans (7.4%) and highest in Puerto Ricans (16.6%). In men, the
prevalence of CKD was 15.3%, and it was lowest in South Americans (11.2%) and highest
in those who identified their Hispanic background as “other” (16.0%). However, the overall
prevalence of CKD (14%) was similar to that in non-Hispanic whites in NHANES
2007-2010.17 These findings are in contrast to the higher prevalence of ESRD in Hispanics
compared to non-Hispanics. According to USRDS, there were more than 85,000 Hispanics
in the U.S. receiving dialysis treatment in 2014, which correspond to a prevalent rate nearly
40% higher in Hispanics compared with non-Hispanics (2917 vs. 1847 per million
population).8 The higher rate of ESRD despite similar prevalence of CKD in Hispanics vs.
non-Hispanics suggests that Hispanics may be at increased risk for CKD progression, or
alternatively that the mortality rate prior to the onset of ESRD is lower in Hispanics than in
non-Hispanic whites.18 As discussed below, findings from the Hispanic Chronic Renal
Insufficiency Cohort (Hispanic CRIC) Study suggest the former.

CKD Progression in Hispanics

Several studies have evaluated the relationship between race/ethnicity and CKD progression,
18-23 \vjith some but not all reporting a higher risk of ESRD in Hispanics compared with non-
Hispanic Whites (Table 1). In a study of nearly 40,000 adults with stage 3 or 4 CKD
enrolled in Kaiser Permanente of Northern California, relative to non-Hispanic whites,
Hispanic ethnicity was independently associated with higher risk of progression to ESRD
(dialysis or kidney transplantation) during the 4-year mean follow-up period (adjusted HR,
1.33; 95% Cl, 1.17-1.52).20 Similarly, compared with non-Hispanic whites, participants in
the Hispanic CRIC Study experienced higher rates of progression to ESRD during a mean
follow-up of 5 years (2.6 vs. 1.4 per 100 person-years).23 In multivariable analyses, the risk
of CKD progression was 81% higher in Hispanics compared with non-Hispanic whites (HR,
1.81; 95% ClI, 1.34-2.45) after adjustment for important sociodemographic and clinical
characteristics. However, this excess risk was attenuated and no longer statistically
significant after accounting for differences in urine protein excretion (HR, 1.32; 95% ClI,
0.96-1.81) regardless of diabetes status; of note, the median 24 hour urine protein excretion
at study entry was 0.71 g in Hispanics and 0.12 g in non-Hispanics.23 Importantly, compared
with non-Hispanic whites, Hispanics in this study were less likely to achieve recommended
goals for CKD management including blood pressure control, secondary prevention of
cardiovascular disease, and angiotensin-converting enzyme inhibitor/angiotensin receptor
blocker use.2425 These disparities in CKD care may have contributed to their higher protein
excretion and disease progression among Hispanics. Moreover, at study entry Hispanic
CRIC participants were found to have more unfavorable metabolic biomarkers, and a greater
burden of left ventricular hypertrophy.24.25
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Risk Factors for CKD and Comorbid Conditions in Hispanics

Diabetic Kidney Disease

Over their lifetime, more than 50% of U.S. Hispanics are expected to develop type 2
diabetes.28 Even though incidence rates for ESRD attributed to diabetes have stabilized or
slightly declined over the past 10 years, diabetes remains the main cause of ESRD among
U.S. Hispanics,8 Furthermore, the risk of ESRD attributed to diabetes has been found to be
greater in Hispanic vs. non-Hispanic whites.8-19 Racial/ethnic differences in protein
excretion among persons with diabetes have also been observed.2”22 Environmental and
genetic factors have been proposed as potential mechanisms to explain these differences.28

Genetic Factors

The Hispanic population within the U.S. is genetically diverse, with various proportions of
Native American, African, and European genetic ancestry, depending on historical
interactions with migrants from Europe and Africa, and Native American populations.?
Therefore, it is not surprising that the prevalence of CKD and its risk factors (e.g.
hypertension, diabetes, obesity) among Hispanics vary by country of origin.16:29-33 The
proportion of African genetic ancestry, which is higher among the Caribbean (Puerto Rican,
Dominican or Cuban) than in the Mainland (Mexican, Central or South American) group,
has been associated with risk of CKD.3* A recent study from HCHS/SOL showed that
presence of two copies of APOL 1 risk alleles, found in chromosomal regions of African
ancestry, is associated with prevalent CKD among Hispanics.3® Of note, in this study,
Caribbean Hispanics had ten-fold higher frequency of two APOL 1 risk alleles versus
zero/one copy (1% vs. 0.1%) compared with Mainland Hispanics. In another study, two
APOL 1 risk alleles predicted lower age of dialysis initiation among Hispanics with non-
diabetic ESRD.38 Furthermore, studies have found an association between increased urine
albumin excretion and Native American ancestry in Hispanics,:39 which have been
attributed to specific genetic variants found among Pima Indians.3” Future studies should
examine whether the genetic variants discussed are associated with incident and/or
progression of CKD in the Hispanics.

Cardiovascular Disease

Cardiovascular event rates are two- to five-times higher in patients with CKD compared with
those without CKD.38-40 Whether the excess cardiovascular risk conferred by CKD is of the
same magnitude among Hispanics as in non-Hispanics remains largely understudied. In a
pooled analysis of three community-based cohorts, the excess risk of heart failure associated
with CKD was large among Hispanics with CKD vs. without CKD (adjusted risk difference
per 1000 person-years, 3.5; 95% ClI, 1.5-5.5) compared with whites (adjusted risk difference
per 1000 person-years, 1.6; 95% ClI, 0.6-2.6). Similar findings were observed for coronary
heart disease in Hispanics with CKD vs. without CKD (adjusted risk difference per 1000
person-years, 12.9; 95% Cl, 4.5-21.4), compared with whites with CKD vs. without CKD
(adjusted risk difference per 1000 person-years, 2.0; 95% ClI, 0.8-3.2).41 Of note, the
number of Hispanics with CKD in these cohorts was only 109.
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Studies evaluating the risk of cardiovascular disease in Hispanics vs. non-Hispanics with
CKD have shown heterogeneous results. In cross-sectional analyses of data from the CRIC
Study, Hispanics had higher odds of left ventricular hypertrophy compared with non-
Hispanic whites, even after adjusting for demographic and clinical variables including blood
pressure. However, the risk of coronary artery calcification was similar between the two
groups.2> In longitudinal analysis of the same cohort, Hispanics experienced almost a two-
fold higher crude rate of heart failure events than non-Hispanic whites but this difference
attenuated after multivariable adjustment. Furthermore, Hispanics were not at increased risk
atherosclerotic events compared to non-Hispanics whites.#2 In contrast, two prior studies
had shown that compared with non-Hispanic whites with CKD, Hispanics with CKD had
lower risk for atherosclerotic events.2022

There continues to be limited data regarding cardiovascular disease in Hispanics with ESRD.
In an analysis of over 270,000 incident ESRD patients, the risk of incident myocardial
infarction among individuals with prevalent cardiovascular disease was observed to be
significantly lower in Hispanics compared with non-Hispanic whites (RR, 0.72; 95% Cl,
0.68-0.77).43 In contrast, in another study of patients with incident ESRD attributed to lupus
nephritis, Hispanics were found to have similar risk of atherosclerotic and heart failure
events compared with non-Hispanic whites.*# Additional studies on cardiovascular
outcomes in Hispanics with ESRD are needed.

Mortality in Hispanics with CKD and ESRD

It is well established that U.S. Hispanics with ESRD receiving dialysis have lower mortality
risk than non-Hispanic whites (Table 2),45-49.44 with reported 2014 mortality rates per 1,000
person-years of 206 in non-Hispanic whites vs. 127 in Hispanics.® This is despite adverse
socioeconomic characteristics and higher comorbidity burden among Hispanics, a
phenomenon that has been referred to as the “Hispanic paradox”, given opposite
observations in the U.S. general population. Although this racial/ethnic disparity is poorly
understood, it has been attributed to incomplete and/or suboptimal ascertainment of
comorbidity burden among Hispanics and non-Hispanics in the available studies (i.e.
measurement error, ascertainment bias), salmon bias (i.e., return migration of Hispanics to
country of origin to die), healthy migrant effect (i.e., younger healthy Hispanic immigrants),
differences in inflammation and nutrition, and psychosocial/sociocultural factors.3051

Among Hispanics with non-dialysis-dependent CKD, mortality risk have also been found to
be lower!8.20 or similar?2:23:52 to non-Hispanic whites (Table 2). Findings from the Hispanic
CRIC Study suggest that proteinuria significantly modifies the relationship between race/
ethnicity and mortality. Although at lesser levels of proteinuria Hispanics had a similar
mortality risk compared with non-Hispanic whites, their mortality risk was significantly
lower at greater levels of proteinuria.23 There are limiting data regarding differences in
mortality between Hispanic background groups. One study evaluating individuals randomly
selected for the ESRD Clinical Performance Measures Project reported a significantly lower
2-year mortality risk among Mexican-Americans compared with non-Hispanics (adjusted
HR, 0.79; 95% ClI, 0.73-0.85). Mortality risk was similar in Puerto Ricans and Cuban-
Americans relative to non-Hispanics.>3
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Disparities in Access to Care

Overview

More than 25% of U.S. Hispanics report not having a regular health care provider,>* which
is more than double the proportion for non-Hispanics whites. This disparity is likely related
to socioeconomic factors including education, language, and lack of health insurance. Not
surprisingly, Hispanics are less likely to receive pre-ESRD care than non-Hispanics.
Hispanic participants in the CRIC Study were less likely to report prior contact with a
nephrologist at study entry compared with non-Hispanic whites (OR, 0.32; 95% Cl,
0.22-0.47).5% Moreover, the proportion of CKD Hispanic patients receiving care from a
nephrologist at least 12 months before the start of renal replacement therapy was lower
among Hispanics, at 27.0%, compared with 36.7% in whites.8 This disparity in nephrology
care partially explained the lower use of arteriovenous access for first outpatient
hemodialysis compared with non-Hispanics.56

Access to kidney transplant

The proportion of U.S. dialysis patients receiving a kidney transplant within three years of
ESRD diagnosis is lower in Hispanics (11%) compared with non-Hispanics (14%).8
According to the U.S. Organ Procurement and Transplantation Network/Scientific Registry
of Transplant Recipients 2015 Annual Report, Hispanics constituted 19.6% and whites
36.5% of adults on the kidney transplant waiting list. However, Hispanics received only
17.2% of all kidney transplants in that year, compared with 46.2% in whites. The difference
in percent of living kidney transplantation between Hispanics and whites was particularly
striking (15.0% vs. 65.7%).57 Barriers to living kidney donation identified among Hispanics
include knowledge deficit about the procedure and fear of financial and health-related long-
term consequences of kidney donation.%8

A study of 388 Hispanics undergoing dialysis in December 1994 in Arizona and New
Mexico found that despite similar kidney transplant referral rates, Hispanics were less likely
to be placed on a waiting list compared with non-Hispanic whites.>® In contrast, another
study of 417,801 patients who initiated dialysis in the U.S. between 1995 and 2007, found
no differences in the time from dialysis initiation to placement on the transplant waitlist
between Hispanics and non-Hispanic whites.59 However, once waitlisted, Hispanics were
less likely to undergo deceased donor kidney transplantation, even after taking into account
the survival advantage among Hispanics (HR, 0.79; 95% ClI, 0.77-0.81). Adjustment for
blood type and organ procurement organization explained this disparity, suggesting that the
Hispanic population tends to live in high-population-density organ procurement
organizations with limited availability of organs.®0 As discussed in the next section of the
review, limited access to kidney transplantation among Hispanics is more pronounced
among those who are considered unauthorized immigrants. After transplantation, graft and
patient survival among recipients of kidney transplants appears to be similar or higher
among Hispanics compared with whites.61-63
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Social Determinants of Health

Overview

Sociocultural and psychosocial factors may play an important role in CKD progression in
Hispanics and account for racial/ethnic disparities in CKD-related health outcomes. The
conceptual model presented in Figure 1 is adapted from the Lifespan Biopsychosocial
Model.5465 This model suggests that sociocultural factors including socioeconomic status
and acculturation may influence psychosocial factors, some of which are adverse (e,g,,
chronic stress, depression) and others protective (e.g., social support, family cohesion).
These sociocultural and psychosocial factors may in turn have direct and indirect effects on
health outcomes. The model also takes into account other potentially important factors such
as access to health care, health behaviors, risk factor control, and biological/genetic factors.
Several studies have found that Hispanics born in the U.S. have a greater prevalence of
cardiovascular risk factors than first generation immigrants,33:66 suggesting that
acculturation (i.e., adoption of values and lifestyle associated with the U.S. culture) may be
associated with adverse health outcomes.%” On the other hand, Hispanics who are
undocumented immigrants face a unique set of personal and familiar stressors which might
affect their health. In contrast, it has also been postulated that factors such as family
cohesion and social support may be partially responsible for the lower mortality rates
observed in Hispanics compared with non-Hispanic whites.5%:68 Below we will discuss two
of the most relevant factors pertaining to Hispanics in the U.S., acculturation and
immigration status.

Acculturation

Acculturation refers to cultural modification that occurs as one takes on attitudes, customs,
traditions, and behaviors of another culture.5? While acculturation is difficult to ascertain, it
may provide insight into health disparities among Hispanics. There is conflicting data on the
role of acculturation on chronic diseases in this ethnic group. For example, less acculturation
has been associated with lower prevalence of hypertension and diabetes, but also with poorly
controlled blood pressure and higher prevalence of cardiovascular risk factors.”%-72 Studies
evaluating the role of acculturation in kidney function among Hispanics are scarce. Among
Hispanics enrolled in MESA, greater acculturation (speaking mixed Spanish/English at
home compared with Spanish only) was associated with lower eGFR and higher albumin-
creatinine ratio. Furthermore, U.S.-born Hispanics had lower eGFR compared with those
who were foreign born.”3 Additional studies examining the association between
acculturation and CKD among Hispanics are needed.

Impact of ESRD on undocumented persons

Of the nearly 58 million Hispanics currently living in the U.S., approximately 11 million are
considered “unauthorized immigrants”.”* Although the true prevalence of ESRD in this
population is unknown, it has been estimated that there are over 6,000 undocumented
immigrants with ESRD in the U.S.,”® and the majority of them are of Hispanic origin.”® Due
to their lack of legal status, these individuals are not eligible for federal insurance programs,
and less than a third of them are able to acquire private health insurance through their
employer.”” Unfortunately, a national policy addressing the provision of renal replacement
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therapy to this vulnerable population does not exist.”® Therefore, the care for undocumented
patients with ESRD varies from state to state and is often suboptimal. Some states such as
California and Illinois have been able to secure funding to provide standard maintenance
hemodialysis. However, in other states like Georgia and Texas, dialysis is only provided on
an emergency-only basis.”® Novel strategies such as purchase of health care plans off the
government-sponsored health insurance marketplace exchange have benefited some
undocumented patients with ESRD.””: 778 However, the sustainability of these programs is
uncertain and more definitive policies at the national level are urgently needed.

As might be expected, the outcomes of patients receiving dialysis “as needed” are worse
compared with those receiving standard of care. In a recent retrospective cohort study of 211
undocumented patients with ESRD, those receiving emergency-only hemodialysis had more
than 14-fold higher mortality and spent more days in the hospital compared with those who
received thrice weekly treatment.”® Furthermore, based on a qualitative study of 20
undocumented patients with ESRD and no access to scheduled hemodialysis in Colorado,
emergency-only hemodialysis results in debilitating physical symptoms and marked
psychosocial distress among patients and their families.80 This clearly represents an ethical
challenge for nephrologists who are confronted with patients in desperate need but a health
care system without the appropriate resource allocation.”®

Access to kidney transplantation is even more limited for these patients because
undocumented immigrants are not eligible for federal subsidies to pay for the procedure, and
most lack the economic resources to pay out of pocket. Even though kidney transplantation
results in better quality of life and longer patient survival, and is a more cost-effective
treatment for ESRD than dialysis, the majority of undocumented immigrants are deprived of
this opportunity because of non-medical reasons.”®81 One of the arguments to exclude
undocumented immigrants from access to kidney transplantation is that the risk of graft
failure would be higher compared with legal persons due to risk of deportation and lack of
resources to pay for post-transplant care, including immunosuppression medications. This
argument has been recently disputed by clinical research.8! In a recently published
retrospective cohort study, Shen et al. compared all-cause transplant loss among all-adult
Medicaid patients in the USRDS by citizenship status. Out of 10,495 patients who received a
kidney transplant between 1990 and 2011, 3% were nonresident aliens (assumed to be
undocumented immigrants) who were younger, healthier, and more likely to have a living
donor. The study showed that the adjusted risk of kidney allograft loss was significantly
lower among nonresident aliens compared with Medicaid U.S. citizens (HR, 0.67; 95% ClI,
0.46-0.94).81 Even though additional, prospective studies should be conducted to better
understand the complexities of this issue, these findings are encouraging and should be taken
into consideration when drafting health policy.

Research priorities and Conclusions

Based on the data summarized in this review, the observed higher risk of ESRD among
Hispanics appears to be explained largely by potentially modifiable factors, in particular
urine protein excretion. Therefore, future research should focus on the implementation of
cost-effective strategies for early detection and management of albuminuria among
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Hispanics. In addition, longitudinal studies evaluating the impact of sociocultural and
psychosocial factors, including acculturation, on clinical and patient-centered outcomes such
as quality of life and disease progression among Hispanics with CKD are needed.

In summary, Hispanics are a culturally, socioeconomically, and genetically heterogeneous
segment of the U.S. population with a high burden of CKD and its risk factors, but
paradoxically have higher overall survival rates compared with non-Hispanic whites. Most
of the studies currently available suggest that the excess risk for kidney function decline
among Hispanics compared with non-Hispanics is in part attributable to socioeconomic and
clinical factors. These findings might indicate that disparities in CKD progression between
Hispanics and non-Hispanic whites are potentially modifiable. Given the high prevalence of
diabetes and obesity among U.S. Hispanics, as well as the limited access to adequate
medical care, public health initiatives for primary and secondary prevention of CKD among
Hispanics should have a positive impact in this population.
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