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Aim: Data on prevalence of chronic kidney disease (CKD) among US adults with type 2 diabetes (T2D)
and cardiovascular diseases (CVD) are limited. The aim of this study was to provide such estimates for
T2D, both overall and in those with CVD.
Materials and methods: Using the NHANES 2007e2014 data, we conducted a cross-sectional analysis of
an adult sample with diagnosed and undiagnosed T2D, aged �18 years. CVD was defined based on self-
reported personal interview data on a broad range of health conditionsdcongestive heart failure, cor-
onary heart disease, angina, stroke, or heart attack. T2D was defined as diagnosed T2D (self-reported
provider diagnosis) and undiagnosed T2D (FPG �126mg/dL or HbA1c� 6.5% without self-reported
diagnosis). Participants who started insulin within a year of T2D diagnosis, or were pregnant at the
time of health examination were excluded. Appropriate sample weights were used to provide a national
estimate.
Results: The prevalence of moderate to severe renal impairment based on eGFR below 60ml/min/1.73m2

among T2D was 18.0%. The prevalence of mild renal impairment was 36.9%: 28.3% with UACR<30mg/g,
7.0% with UACR �30e300mg/g and 1.6% with UACR >300mg/g. For T2D and CVD subgroup, the prev-
alence was 33.6% for moderate to severe renal impairment and 42.8% for mild renal impairment.
Conclusions: This study confirms the high prevalence of CKD in patients with multiple comorbidities:
T2D and CVD. It also provides estimates of the prevalence of CKD categories based on KDIGO 2012
classification for US adults with T2D.

© 2018 Diabetes India. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Chronic kidney disease (CKD) is an increasing public health
issue and often occurs in the context of multiple comorbidities [1].
The Kidney Disease: Improving Global Outcomes (KDIGO) 2012
Clinical Practice Guideline recommends that CKD is classified based
on cause, estimated glomerular filtration rate (eGFR) category, and
albuminuria category [2].

Prevalence of CKD in the US adult general population is 14.8%
[3]. However, data on the prevalence of CKD among US adults with
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type 2 diabetes (T2D) and cardiovascular diseases (CVD) are
limited. Using a nationally representative sample, our study sought
to provide a national estimate of prevalence of CKD in US adults
aged�18 years with T2D, both overall and in thosewith CVD, based
on KDIGO 2012 classification.
2. Methods

The National Health and Nutrition Examination Survey
(NHANES) 2007e2014 were used for this study. NHANES is a cross-
sectional survey designed to monitor the health and nutritional
status of the representative samples of non-institutionalized
civilian US population [4].

All NHANES participants aged 18 years or older, with complete
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Table 1
Demographic characteristics of NHANES projected national estimates of US adults
with T2D, overall and with CVD, NHANES 2007e2014.

T2D overall T2D and CVD

Na Percent (SE) Na Percent (SE)

Sex
Male 12,444,790 52.8 (1.2) 3,159,820 54.9 (2.2)
Female 11,138,965 47.2 (1.2) 2,599,252 45.1 (2.2)

Age
18e64 years 14,775,271 62.7 (1.1) 2,262,843 39.3 (2.2)
65e74 years 5,154,823 21.9 (0.9) 1,848,575 32.1 (2.2)
�75 years 3,653,661 15.5 (0.7) 1,647,655 28.6 (1.9)

Ethnicity
Non-Hispanic whites 14,221,480 60.3 (1.1) 3,952,458 68.6 (1.8)
Non-Hispanic black 3,562,525 15.1 (0.6) 782,752 13.6 (1.1)
Mexican American 2,382,769 10.1 (0.5) 374,169 6.5 (0.7)
Other Hispanic 1,413,512 6.0 (0.4) 255,509 4.4 (0.6)
Others 2,003,470 8.5 (0.6) 394,184 6.8 (1.2)

Total 23,583,755 100.0 5,759,072 100.0

CVD¼ cardiovascular diseases; SE¼ standard error of percent, T2D¼ type 2
diabetes.

a Projected to national estimate.
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demographic data, laboratory data, and information about T2D and
CVD required for this study were included in the analysis.

CKD was categorized based on the KDIGO classification by GFR
and albuminuria categories. GFR categories were based on eGFR:
G1 � 90ml/min/1.73m2 (normal to high); G2 60e89ml/min/
1.73m2 (mildly decreased); G3a 45e59ml/min/1.73m2 (mildly to
moderately decreased); G3b 30e44ml/min/1.73m2 (moderately to
severely decreased); G4 15e29ml/min/1.73m2 (severely
decreased); and G5 <15ml/min/1.73m2 (kidney failure). eGFR was
calculated using two equations: Chronic Kidney Disease Epidemi-
ology Collaboration (CKD-EPI) equation and Modification of Diet in
Renal Disease (MDRD) equation [5,6]. Albuminuria categories were
based on the urine albumin to creatinine ratio (UACR): A1< 30mg/
g (normal to mildly increased); A2 30e300mg/g (moderately
increased); and A3> 300mg/g (severely increased).

T2D consisted of both self-reported diagnosed T2D and undi-
agnosed T2D. NHANES participants who self-reported T2D were
identified by the answer “yes” to the question “Have you ever been
told by a doctor or other health professional that you have diabetes
or sugar diabetes”. Undiagnosed T2Dwas defined by fasting plasma
glucose (FPG) �126mg/dL or HbA1c� 6.5% among participants
who did not report a previous diabetes diagnosis during the
interview. Participants with type 1 diabetes, defined as a patient
started insulin within a year of diabetes diagnosis, or participants
who were pregnant at the time of health examination were
excluded from the analysis.

Participants with CVD were identified based on self-reported
responses to interview questionnaires on coronary heart disease,
angina, heart attack, heart failure or stroke (i.e. ever told they had
coronary heart disease, angina, heart attack, heart failure or stroke),
or the presence of Grade 1 or Grade 2 angina as defined by the Rose
questionnaire and captured in the Cardiovascular Disease and
Health interview [7].

The prevalence of eGFR and UACR categories (and 95% confi-
dence intervals) was calculated among US adults with T2D. A
subgroup analysis was conducted among the US T2D population
with CVD. The observations were weighted to account for the
complex sampling design of NHANES and to project the estimates
to the entire US population [8]. Statistical analyses were conducted
using SAS, version 9.4.
3. Results

The NHANES 2007e2014 sample included a total of 3271 adults
with T2D, yielding a national projected population estimate of 23.6
million. Based on the national estimates, 52.8% of US adults with
T2D were male, 37.4% were aged �65 years old, and 60.3% were
Non-Hispanic whites (Table 1).

The prevalence of moderate to severe renal impairment based
Table 2
Prevalence [% (95 CI)] of CKD among US adults with T2D, by eGFR (CKD-EPI) and Album

GFR category, ml/min/1.73m2 (CKD-EPI)

Albuminuria (UACR) categ

A1: <30

Normal to mildly increase

G1: �90 Normal or high 35.5 (33.2e37.8)
G2: 60-89 Mildly decreased 28.3 (26.2e30.5)
G3a: 45-59 Mildly to moderately decreased 7.3 (6.1e8.5)
G3b: 30-44 Moderately to severely decreased 2.6 (2.0e3.3)
G4: 15-29 Severely decreased 0.2 (0.1e0.4)
G5: <15 Kidney failure 0.01 (0e0.04)

CI¼ confidence interval; CKD¼ chronic kidney disease; CKD-EPI¼ Chronic Kidney Dise
GO¼Kidney Disease Improving Global Outcomes; T2D¼ type 2 diabetes; UACR¼ urine a
on eGFR below 60ml/min/1.73m2 using CKD-EPI equation was
18.0%: 10.4% with Stage 3a, 5.4% with Stage 3b, and 2.2% with Stage
4 or 5. The prevalence of mild renal impairment (stage 2,
eGFR¼ 60e89ml/min/1.73m2) was 36.9%: 28.3% with
UACR<30mg/g (normal tomildly increased albuminuria), 7.0%with
UACR� 30e300mg/g (moderately increased albuminuria) and
1.6% with UACR >300mg/g (severely increased albuminuria)
(Table 2). The prevalence of CKD based on eGFR was slightly higher
using the MDRD equation compared to CKD-EPI. Using the MDRD
equation, the prevalence was 20.0% for moderate to severe renal
impairment and 44.1% for mild renal impairment (Table 3).

Approximately 24.4% of individuals with T2D have CVD. For the
T2D and CVD subgroup, the prevalence of moderate to severe renal
impairment was 33.6% (Stage 3a: 16.1%; Stage 3b: 12.3%; Stage 4 or
5: 5.2%). The prevalence of mild renal impairment (Stage 2) was
42.8%, including 29.0% with UACR<30mg/g, 11.8% with UACR�
30e300mg/g and 2.1% with UACR >300mg/g (Table 4). The prev-
alence of CKD based on eGFR using MDRD equation provided
similar results (Table 4).

4. Discussion and conclusions

This study applies a global classification of CKD to estimate the
prevalence of renal impairment among the US populationwith T2D
using a nationally representative sample. Bailey et al. [9] used
NHANES 1999e2012 data and a similar staging of CKD and reported
a slightly higher prevalence of CKD among the T2D population than
our study. The study population from Bailey et al. was limited to
inuria Categories: KDIGO 2012 classification, NHANES 2007e2014.

ory, mg/g

A2: 30-300 A3: >300 Total

d Moderately increased Severely increased

8.1 (6.8e9.3) 1.5 (1.0e2.0) 45.1 (42.7e47.4)
7.0 (5.8e8.1) 1.6 (1.1e2.1) 36.9 (34.6e39.2)
2.4 (1.8e2.9) 0.7 (0.4e1.0) 10.4 (9.1e11.7)
1.8 (1.2e2.4) 1.0 (0.6e1.4) 5.4 (4.5e6.4)
0.9 (0.5e1.3) 0.7 (0.4e1.1) 1.8 (1.3e2.4)
0.1 (0e0.3) 0.3 (0.1e0.5) 0.4 (0.2e0.7)

ase Epidemiology Collaboration; eGFR¼ estimated glomerular filtration rate; KDI-
lbumin-to-creatinine ratio.



Table 3
Prevalence [% (95 CI)] of CKD among US adults with T2D, by eGFR (MDRD) and Albuminuria Categories: KDIGO 2012 classification, NHANES 2007e2014.

GFR category, ml/min/1.73m2 (MDRD)

Albuminuria (UACR) category, mg/g

A1: <30 A2: 30-300 A3: >300 Total

Normal to mildly increased Moderately increased Severely increased

G1: �90 Normal or high 27.7 (25.7e29.8) 7.0 (5.8e8.1) 1.1 (0.8e1.5) 35.9 (33.6e38.1)
G2: 60-89 Mildly decreased 34.4 (32.1e36.7) 7.9 (6.7e9.1) 1.8 (1.2e2.4) 44.1 (41.8e46.5)
G3a: 45-59 Mildly to moderately decreased 8.9 (7.6e10.3) 2.6 (2.0e3.2) 0.9 (0.6e1.3) 12.5 (11.0e14.0)
G3b: 30-44 Moderately to severely decreased 2.6 (2.0e3.3) 1.8 (1.2e2.3) 0.9 (0.5e1.3) 5.3 (4.4e6.3)
G4: 15-29 Severely decreased 0.2 (0.1e0.4) 0.9 (0.5e1.2) 0.7 (0.4e1.1) 1.8 (1.2e2.3)
G5: <15 Kidney failure 0.01 (0e0.04) 0.1 (0e0.3) 0.3 (0.1e0.5) 0.4 (0.2e0.7)

CI¼ confidence interval; CKD¼ chronic kidney disease; eGFR¼ estimated glomerular filtration rate; KDIGO¼Kidney Disease Improving Global Outcomes; MDRD¼Modifi-
cation of Diet in Renal Disease; T2D¼ type 2 diabetes; UACR¼ urine albumin-to-creatinine ratio.

Table 4
Subgroup analysis: Prevalence [% (95 CI)] of CKD among US adults with self-reported CVD and T2D, by eGFR (CKD-EPI/MDRD) and Albuminuria Categories: KDIGO 2012
classification, NHANES 2007e2014.

Albuminuria (UACR) category, mg/g

A1: <30 A2: 30-300 A3: >300 Total

Normal to mildly increased Moderately increased Severely increased

GFR category, ml/min/1.73m2 (CKD-EPI)
G1: �90 Normal or high 17.2 (13.6e20.7) 4.8 (3.1e6.5) 1.6 (0.5e2.7) 23.6 (19.7e27.4)
G2: 60-89 Mildly decreased 29.0 (24.9e33.1) 11.8 (8.9e14.6) 2.0 (1.0e3.1) 42.8 (38.4e47.2)
G3a: 45-59 Mildly to moderately decreased 10.6 (8.0e13.3) 4.5 (2.8e6.1) 1.0 (0.3e1.7) 16.1 (13.0e19.2)
G3b: 30-44 Moderately to severely decreased 6.2 (4.2e8.3) 4.3 (2.8e5.8) 1.8 (0.7e2.8) 12.3 (9.6e15.0)
G4: 15-29 Severely decreased 0.5 (0.03e1.0) 1.9 (0.7e3.0) 2.0 (0.7e3.4) 4.4 (2.6e6.2)
G5: <15 Kidney failure 0 0.4 (0e1.2) 0.4 (0.1e0.7) 0.8 (0e1.7)
GFR category, ml/min/1.73m2 (MDRD)
G1: �90 Normal or high 15.3 (11.9e18.6) 4.3 (2.8e5.8) 1.0 (0.4e1.6) 20.6 (17.0e24.2)
G2: 60-89 Mildly decreased 27.8 (23.5e31.6) 12.3 (9.4e15.2) 2.2 (0.9e3.5) 42.1 (37.7e46.4)
G3a: 45-59 Mildly to moderately decreased 13.9 (10.7e17.1) 4.7 (3.1e6.4) 1.3 (0.4e2.1) 19.9 (16.4e23.5)
G3b: 30-44 Moderately to severely decreased 6.2 (4.2e8.3) 4.1 (2.7e5.6) 1.9 (0.8e3.0) 12.2 (9.6e14.9)
G4: 15-29 Severely decreased 0.5 (0.03e1.0) 1.8 (0.6e2.9) 2.0 (0.7e3.4) 4.3 (2.5e6.1)
G5: <15 Kidney failure 0 0.4 (0e1.2) 0.4 (0.1e0.7) 0.8 (0e1.7)

CI¼ confidence interval; CKD¼ chronic kidney disease; CKD-EPI¼ Chronic Kidney Disease Epidemiology Collaboration; CVD¼ cardiovascular diseases; eGFR¼ estimated
glomerular filtration rate; KDIGO¼Kidney Disease Improving Global Outcomes; MDRD¼Modification of Diet in Renal Disease; T2D¼ type 2 diabetes; UACR¼ urine albumin-
to-creatinine ratio.
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diagnosed T2Dwith the age of onset>30 years, resulting in an older
study population than ours. This may explain some of the differ-
ences observed [9].Our findings are consistent with a study of the
prevalence of CKD in T2D conducted by Wu et al. with similar age
group to our study [10]. However, Wu et al. did not provide the
distribution of albuminuria categories in every eGFR category. Our
study provides data among T2DM patients with CVD and undiag-
nosed T2D, which neither of the aforementioned two studies
include [9,10].

Our study has several limitations. Firstly, CVD were identified
based on self-reported responses to interview questionnaires.
Therefore, some CVD cases might have been missed because of lack
of information (such as peripheral artery disease) in the question-
naire, resulting in some misclassification of CVD status. Secondly,
the determination of the presence of kidney disease based on eGFR
and albuminuria was made based on a single random sample of the
laboratory values. Thirdly, NHANES only sampled noninstitution-
alized adults. The findings may not be generalizable to nursing
home adults where CKD prevalence is unknown but likely to be
high. Lastly, the sample size for G5 (Kidney failure) category in our
study is considered too small to produce statistically reliable
estimates.

Our study provides the most recent estimates of the prevalence
of CKD categories based on the eGFR categories and the distribution
of albuminuria by severity within the categories of eGFR among US
adults with T2D. Furthermore, the data confirms the high preva-
lence of CKD among the US population with multiple
comorbiditiesdT2D and CVD, with 33.6% individuals having evi-
dence of moderate to severe renal impairment, and 42.8% having
mild renal impairment, based on the CKD-EPI equation. Current
guidelines from the American Diabetes Association (ADA) and the
European Association for the Study of Diabetes (EASD) on the
management of hyperglycemia in patients with T2D recommend a
stepwise and individualized treatment approach taking into ac-
count the adverse effects of antidiabetic medications, patient's age
and comorbidities (such as cardiovascular diseases and kidney
function) [11,12]. The information generated by our study is
particularly useful to clinicians, policy makers, and entities focused
on T2D population health management.

Disclosures

Tongtong Wang is an employee of Merck Sharp & Dohme Corp.,
a subsidiary of Merck& Co., Inc., Kenilworth, NJ, USA, and may own
stock and/or hold stock options in the company. Robert Lubwama is
an employee of Merck Sharp & Dohme Corp., a subsidiary of Merck
& Co., Inc., Kenilworth, NJ, USA, and may own stock and/or hold
stock options in the company. Hakima Hannanchi is an employee of
Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA, and may own stock and/or hold stock options
in the company. Kristy Iglay is an employee of Merck Sharp &
Dohme Corp., a subsidiary of Merck& Co., Inc., Kenilworth, NJ, USA,
andmay own stock and/or hold stock options in the company. Carol
Koro is an employee of Merck Sharp & Dohme Corp., a subsidiary of



T. Wang et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 612e615 615
Merck & Co., Inc., Kenilworth, NJ, USA, and may own stock and/or
hold stock options in the company. Yuzhi Xi is supported by Merck
Graduate Student Fellowship.

Compliance with ethics guidelines

This article is based on previously conducted studies using a
Health Insurance Portability and Accountability Act of 1996 (US)
(HIPAA) compliant database and does not involve any new studies
of human or animal subjects performed by any of the authors.

Acknowledgements

Funding

This analysis and article processing charges were funded by
Merck & Co, Inc., Kenilworth, NJ, USA.

Authorship

TongtongWang, Yuzhi Xi, Robert Lubwama, Hakima Hannanchi,
Kristy Iglay, and Carol Koro meet the International Committee of
Medical Journal Editors (ICMJE) criteria for authorship for this
manuscript, take responsibility for the integrity of the work as a
whole, and have given final approval to the version to be published.

Author contribution

TongtongWang, Yuzhi Xi, Robert Lubwama, Hakima Hannanchi,
Kristy Iglay, and Carol Koro are responsible for the work described
in this paper. Tongtong Wang, Robert Lubwama and Carol Koro
conceived, designed, and/or planned the study. Yuzhi Xi, Robert
Lubwama and Hakima Hannanchi analyzed the data. Tongtong
Wang, Yuzhi Xi, Robert Lubwama, Hakima Hannanchi, Kristy Iglay,
and Carol Koro interpreted the results. TongtongWang and Yuzhi Xi
drafted the manuscript. Tongtong Wang, Yuzhi Xi, Robert Lub-
wama, Hakima Hannanchi, Kristy Iglay, and Carol Koro critically
reviewed and/or revised the manuscript for important intellectual
content. All authors provided final approval of the version to be
published and agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any
part of the work are appropriately investigated and resolved.

The materials have been presented as posters at the ADA 78th
Scientific Sessions, June 22e26, 2018. Orlando, Florida and at the
34th International Conference on Pharmacoepidemiology & Ther-
apeutic Risk Management annual conference, August 22e26, 2018,
Prague, Czech Republic.
References

[1] National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK).
Kidney disease statistics for the United States. 2016. https://www.niddk.nih.
gov/health-information/health-statistics/kidney-disease.

[2] Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group.
KDIGO 2012 clinical Practice guideline for the evaluation and management of
chronic kidney disease. Kidney Int Suppl 2013;3:1e150.

[3] USRDS (United States Renal Data System). Annual data report. 2017. https://
www.usrds.org/2017/view/v1_01.aspx.

[4] Centers for Disease Control and Prevention. National Center for Health Sta-
tistics: National health and nutrition examination survey. 2017. https://www.
cdc.gov/nchs/nhanes/index.htm.

[5] Levey AS, Coresh J, Greene T, Stevens LA, Zhang Y, Hendriksen S, Kusek JW,
Van Lente F. Using standardized serum creatinine values in the modification of
diet in renal disease study equation for estimating glomerular filtration rate.
Ann Intern Med 2006;145:247e54.

[6] Levey AS, Stevens LA, Schmid CH, Zhang YL, Castro AF, Feldman HI, Kusek JW,
Eggers P, Van Lente F, Greene T, Coresh J. A new equation to estimate
glomerular filtration rate. Ann Intern Med 2009;150:604e12.

[7] NHANES Data Documention C, and Frequencies–Cardiovascular Health (CDQ_
H): https://wwwn.cdc.gov/Nchs/Nhanes/2013-2014/CDQ_H.htm.

[8] Centers for Disease Control and Prevention. National Center for Health Sta-
tistics: Specifying weighting parameters. 2013. https://www.cdc.gov/nchs/
tutorials/nhanes/SurveyDesign/Weighting/intro.htm.

[9] Bailey RA, Wang Y, Zhu V, Rupnow MF, Bailey RA, Wang Y, Zhu V,
Rupnow MFT. Chronic kidney disease in US adults with type 2 diabetes: an
updated national estimate of prevalence based on Kidney Disease: Improving
Global Outcomes (KDIGO) staging. BMC Res Notes 2014;7:415.

[10] Wu BC, Bell K, Stanford S, Kern DM, Tunceli O, Vupputuri S, Kalsekar I, Willey
V: Understanding CKD among patients with T2DM: prevalence, temporal
trends, and treatment patternsdNHANES 2007e2012. BMJ Open Diabetes
Research and Care 4:e000154.doi:10.1136/bmjdrc-2015-000154, 2016.

[11] American Diabetes Association. STANDARDS OF MEDICAL CARE IN DIA-
BETESd2018. Diabetes Care 2018;41.

[12] Inzucchi SE, Bergenstan RM, Buse JB, Diamant M, Ferrannini E, Nauck M,
Peters AL, Tsapas A, Wender R, Matthews DR. Management of hyperglycemia
in type 2 diabetes, 2015: a patient-centered approach. Update to a position
statement of the American diabetes association and the european association
for the study of diabetes. Diabetes Care 2015;38:140e9.

https://www.niddk.nih.gov/health-information/health-statistics/kidney-disease
https://www.niddk.nih.gov/health-information/health-statistics/kidney-disease
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref2
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref2
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref2
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref2
https://www.usrds.org/2017/view/v1_01.aspx
https://www.usrds.org/2017/view/v1_01.aspx
https://www.cdc.gov/nchs/nhanes/index.htm
https://www.cdc.gov/nchs/nhanes/index.htm
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref5
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref5
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref5
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref5
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref5
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref6
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref6
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref6
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref6
https://wwwn.cdc.gov/Nchs/Nhanes/2013-2014/CDQ_H.htm
https://www.cdc.gov/nchs/tutorials/nhanes/SurveyDesign/Weighting/intro.htm
https://www.cdc.gov/nchs/tutorials/nhanes/SurveyDesign/Weighting/intro.htm
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref9
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref9
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref9
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref9
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref11
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref11
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref11
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref12
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref12
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref12
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref12
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref12
http://refhub.elsevier.com/S1871-4021(18)30471-5/sref12

	Chronic kidney disease among US adults with type 2 diabetes and cardiovascular diseases: A national estimate of prevalence  ...
	1. Introduction
	2. Methods
	3. Results
	4. Discussion and conclusions
	Disclosures
	Compliance with ethics guidelines
	Acknowledgements
	Funding
	Authorship
	Author contribution

	References


