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Eliminating Missed Opportunities for CKD Care
Holly Kramer and Talar Markossian
Although excessive thirst, frequent urination, hunger,
and fatigue may be bothersome symptoms for patients

developing diabetes, having symptoms has potential ben-
efits for both patients and providers. Symptoms lead peo-
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ple to realize that they have a problem and drive them to
seek diagnosis and treatment from health care providers.
Providers use these symptoms to develop a differential
diagnosis and laboratory testing plan, facilitating clinical
diagnosis and implementation of a treatment plan.

Most chronic diseases have symptoms: arthritis has
joint pain, chronic obstructive pulmonary disease has
shortness of breath, and coronary artery disease has chest
pain. Although symptoms may vary widely among pa-
tients for any given disease, the presence of symptoms
alerts patients and providers that something is wrong. This
is not the case for all chronic diseases, including chronic
kidney disease (CKD), in which people are frequently
asymptomatic until the disease has substantially pro-
gressed. While some people with CKD will have symp-
toms such as leg swelling and foamy or tea colored urine,
most people with CKD lack symptoms until the latest
stages of kidney disease, when interventions to slow
progression may be too little too late. This asymptomatic
CKD state may be perceived by both patient and provider
as a reflection of usual health when CKD carries a high risk
for cardiovascular disease, mortality, and kidney failure.
This lack of symptoms impedes treatment-seeking
behavior (patients may neither want nor feel the need to
go to their health care provider) and prevents providers
from diagnosing and treating the CKD.

Treatments to reduce the high risk for cardiovascular
disease and kidney failure include angiotensin-converting
enzyme (ACE) inhibitors or angiotensin receptor
blockers (ARBs),1-3 statin medications,4 possibly sodium-
glucose cotransporter-2 (SGLT2) inhibitors,5 and medical
nutrition therapy.6,7 In part due to lack of diagnosis, ACE-
inhibitor/ARB medications are prescribed to only 60% of
adults with CKD and cardiovascular disease8 or dia-
betes,9,10 and only 10% of patients with non–dialysis-
dependent CKD ever meet with a dietitian for medical
nutrition therapy.6 This lack of treatment is compounded
by poor patient self-management due to a lack of CKD
awareness and education.11

Until it is very advanced, CKD predominantly is a
laboratory-based diagnosis, and most older adults have
serum creatinine measured at least annually, with auto-
matic reporting of estimated glomerular filtration rate
(eGFR).12,13 CKD presence may be identified by 2 or more
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eGFRs < 60 mL/min/1.73 m2 at least 3 months apart in
the electronic health record or by the presence of kidney
damage, most often identified by increased urine albumin-
creatinine ratio.

Since 2006, most clinical laboratories have reported
both eGFR and serum creatinine level,14 but automated
eGFR reporting has not substantially increased CKD diag-
nosis and awareness. CKD awareness remains at 10%
overall, and approximately half the patients with advanced
CKD are unaware of their disease.14 Thus, although pa-
tients are being seen by providers when information for
CKD is available in the electronic health record, these pa-
tients remain completely unaware of their disease status
after a clinic visit.

This scenario of “lost opportunity” was identified as a
common problem in US health care more than a decade
past when in July 2006, the Institute of Medicine
convened a workgroup to discuss the growing demand for
evidence to improve health care.15 The workgroup aimed
for “90% of all clinical decisions to be supported by ac-
curate, timely and up-to-date clinical information” by
2020.15 2020 is upon us, yet opportunities to diagnose
and treat CKD continue to be missed.

In this issue of Kidney Medicine, Tuot et al16 describe the
results of a 2×2 randomized clinical trial that examined the
effects of a CKD registry implemented within safety-net
primary care clinics and/or a patient self-management
program on outcomes including blood pressure (BP)
control and urine albumin excretion among patients with
mild to moderate CKD. Although the overall result of the
trial was null, the study provides important lessons for
future research on ways to improve CKD care.

The trial by Tuot et al had 2 interventions that could be
compared with usual care either by themselves or com-
bined. These interventions included a CKD registry with
point-of-care notifications and quarterly feedback to pro-
viders and a patient program with automated telephone
self-management (CKD-ATSM). Because of the 2×2
factorial design, patients could be in 1 of 4 groups: CKD
registry alone, CKD-ATSM alone, CKD registry plus CKD-
ATSM, or usual care. The trial was designed to randomly
assign 6 primary care provider teams, treating a total of
137 patients aged 18 to 75 years with mild to moderate
CKD, with 3 teams randomly assigned to the CKD registry.

The CKD registry identified individuals with CKD based
on eGFR and/or albuminuria within the electronic health
record. A printed patient profile informed providers of
patients’ recent BP readings, use of ACE-inhibitor/ARB or
statin medications, and other relevant information such as
cancer screenings and vaccinations. All 137 patients within
these 6 provider teams were also randomly assigned to
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either the CKD-ATSM intervention or usual care. The CKD-
ATSM provided the patients with printed educational
materials about CKD, ATSM messages, and live telephone-
based health coaching. The CKD-ATSM included 27
different educational modules that covered topics in kid-
ney health, and modules were provided by telephone. The
primary care clinics were within a safety-net hospital
system; 93% of patients were racial/ethnic minorities and
41% did not speak English. Diabetes was present in 59%,
and 49% had stages 3 to 4 CKD; 73% had moderate to
severely increased urine albumin excretion. Follow-up for
all groups was 12 months, and 90% of participants
completed the trial.

The majority of the providers randomly assigned to the
CKD registry arm reported that quarterly feedback influ-
enced (88%) or enhanced (74%) their CKD management.
No significant differences in BP control or change in urine
albumin excretion were noted by allocation to the CKD
registry at the end of the trial. No significant changes in
systolic BP were noted with the usual-care group or the
group with the CKD registry plus CKD-ATSM. Patients
allocated to the CKD-ATSM showed high use of the tele-
phone education system, with 95% of participants calling
their health coach; 40% of these patients had an average
call completion rate > 80%. Despite this success, the CKD-
ATSM arm showed no significant difference in percentage
of patients achieving a systolic BP < 140 mm Hg, medi-
cation adherence, or CKD awareness compared to the
usual-care arm regardless of whether their providers were
allocated to the CKD registry or usual care.

Allocation to the CKD registry with or without the CKD-
ATSM intervention also showed no significant difference in
percentage of patients achieving controlled BP or CKD
awareness. Unfortunately, no sample size calculation to
ensure adequate power was performed before the trial was
initiated. The investigators report some signals of
improved BP readings among patients with baseline sys-
tolic BPs > 140 mm Hg randomly assigned to the inter-
vention groups versus those randomly assigned to usual
care but without a prespecified sample size calculation,
such signals are difficult to interpret.

Although this trial was overall null, there are some
great lessons that can be learned from the hard work of
the investigators. First, electronic health record data can
be used to develop CKD interventions. While the CKD
registry was not successful in improving patient outcomes
as assessed by BP control and urine albumin reduction,
the primary care providers reported that the CKD registry
with accompanying information was useful.17 Similar to
other studies, CKD registries have not been shown to
improve clinical outcomes, at least over a short
period,18,19 but their use may improve processes of care
such as use of ACE inhibitors/ARBs and appropriate CKD
laboratory testing.18-20 Future trials of CKD registries may
want to focus on process-of-care measures such as
appropriate laboratory testing, use of ACE-inhibitor/ARB
medications, and CKD diagnosis by the primary care
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providers, especially if the trial is of short duration (≤12
months). Longer follow-up is likely needed to see
process-of-care improvements translated into better pa-
tient outcomes.

Second, approximately half the patients with CKD
identified using laboratory data in the electronic health
record did not have physician-confirmed CKD after chart
review. Similar errors by omission in CKD diagnosis using
electronic health record data have been reported by
others.21 The majority of this error is likely attributed to
the inclusion of increased urine albumin excretion as a
marker for CKD status. CKD may be defined as persistently
increased urine albumin excretion, but increased urine
albumin excretion at one time point does not define CKD.
Urine albumin excretion shows wide intraperson vari-
ability and approximately half with moderately increased
urine albumin excretion will have urine albumin excretion
within the normal range on repeat testing.22 Even use of 2
eGFR values 90 or more days apart can sometimes be
misleading due to the presence of acute kidney injury, but
most error in CKD diagnosis will be with urine albumin
data. Thus, CKD registries may want to use caution with
the use of urine albumin data and advise providers to
confirm CKD presence with repeat laboratory testing if
historical data are not available.

The CKD-ATSM intervention in the trial by Tuot et al
provided printed educational materials and a telephone
self-management education program designed to teach
patients about CKD. The patients randomly assigned to
the CKD-ATSM intervention showed high use and almost
all participated in calls with their health coach. In a
separate publication,17 the investigators reported that
patients who participated in the CKD-ATSM intervention
really enjoyed talking with their health coach by tele-
phone because the health coaches provided solutions that
providers did not, such as connecting them with various
community resources.17 Health coaches are increasingly
being used in health care systems to manage chronic
diseases, and more research is needed to determine the
benefits of health coaches to improve patient self-
management of CKD.

Overall, the trial by Tuot et al demonstrates that
improving the care of patients with CKD remains
extremely challenging. Due to the hard work of the in-
vestigators, we are now a bit closer to eliminating missed
opportunities. Data from this trial may be used to build
smarter and more efficient interventions that use accurate,
timely and up-to-date patient information to improve the
diagnosis and care of CKD.15

ARTICLE INFORMATION

Authors’ Full Names and Academic Degrees: Holly Kramer, MD,
MPH, and Talar Markossian, PhD.

Authors’ Affiliations: Department of Public Health Sciences,
Parkinson School of Health Sciences and Public Health (HK, TM)
and Division of Nephrology and Hypertension, Department of
Medicine, Loyola University Chicago (HK), Chicago, IL.
Kidney Med Vol 1 | Iss 5 | September/October 2019



Editorial
Address for Correspondence: Holly Kramer, MD, MPH, 2160 S
First Ave, Maywood, IL 60153. E-mail: hkramer@lumc.edu

Support: None.

Financial Disclosure: The authors declare that they have no
relevant financial interests.

Peer Review: Received June 28, 2019, in response to an invitation
from the journal. Direct editorial input by an Associate Editor and the
Editor-in-Chief. Accepted in revised form July 10, 2019.

Publication Information: Published by Elsevier Inc. on behalf of the
National Kidney Foundation, Inc. This is a US Government Work.
There are no restrictions on its use. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/). Published online September 12, 2019
with doi 10.1016/j.xkme.2019.07.008

REFERENCES
1. Kramer HJ, Townsend RR, Griffin K, et al. KDOQI US com-

mentary on the 2017 ACC/AHA hypertension guideline. Am J
Kidney Dis. 2019;73(4):437-458.

2. Taler SJ, Agarwal R, Bakris GL, et al. KDOQI US commentary
on the 2012 KDIGO clinical practice guideline for manage-
ment of blood pressure in CKD. Am J Kidney Dis. 2013;62(2):
201-213.

3. Kidney Disease: Improving Global Outcomes (KDIGO) Blood
Pressure Work Group. KDIGO clinical practice guideline for
the management of blood pressure in chronic kidney disease.
Kidney Int Suppl. 2012;2(5):337-414.

4. Tonelli M, Wanner C; Kidney Disease: Improving Global Out-
comes Lipid Guideline Development Work Group Members.
Lipid management in chronic kidney disease: synopsis of the
Kidney Disease: Improving Global Outcomes 2013 clinical
practice guideline. Ann Intern Med. 2014;160(3):182.

5. Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal
outcomes in type 2 diabetes and nephropathy. N Engl J Med.
2019;380(24):2295-2306.

6. Kramer H, Jimenez EY, Brommage D, et al. Medical nutrition
therapy for patients with non-dialysis-dependent chronic kidney
disease: barriers and solutions. J Acad Nutr Diet.
2018;118(110):1958-1965.

7. National Kidney Foundation. KDOQI clinical practice guideline
for diabetes and CKD: 2012 update. Am J Kidney Dis.
2012;60(5):850-886.

8. Saran R, Robinson B, Abbott KC, et al. US Renal Data System
2018 Annual Data Report: epidemiology of kidney disease in
the United States. Am J Kidney Dis. 2019;73(3)(suppl 1):Svii-
Sxxii, S1-S772.

9. Navaneethan SD, Akeroyd JM, Ramsey D, et al. Facility-level
variations in kidney disease care among veterans with
Kidney Med Vol 1 | Iss 5 | September/October 2019
diabetes and CKD. Clin J Am Soc Nephrol. 2018;13(12):
1842-1850.

10. Narva A. Population health for CKD and diabetes: lessons
from the Indian Health Service. Am J Kidney Dis. 2018;71(3):
407-411.

11. Narva AS, Norton JM, Boulware LE. Educating patients about
CKD: the path to self-management and patient-centered care.
Clin J Am Soc Nephrol. 2016;11(4):694-703.

12. Shahinian VB, Hedgeman E, Gillespie BW, et al. Estimating
prevalence of CKD stages 3-5 using health system data. Am J
Kidney Dis. 2013;61(6):930-938.

13. Saran R, Li Y, Robinson B, et al. US Renal Data System 2015
Annual Data Report: epidemiology of kidney disease in the
United States. Am J Kidney Dis. 2016;67(3)(suppl 1). Svii, S1-
S305.

14. Centers for Disease Control and Prevention. Chronic Kidney
Disease Surveillance System-United States. http://www.cdc.
gov/kidney. Accessed March 15, 2019.

15. Institute of Medicine. The Learning Healthcare System:
Workshop summary. Washington, DC: The National Acade-
mies Press; 2007. https://doi.org/10.17226/11903. Accessed
March 15, 2019.

16. Tuot DS, Rubinsky AD, Velasquez A, et al. Interventions to
improve blood pressure control among socioeconomically
disadvantaged patients with CKD: Kidney Awareness Registry
and education pilot randomized controlled trial. Kidney Med.
2019;1(5):242-252.

17. Strait A, Velasquez A, Handley MA, et al. Acceptability of a
multilevel intervention to improve blood pressure control among
patients with chronic kidney disease in a public health care
delivery system. Clin Kidney J. 2018;11(4):540-548.

18. Tuot DS, McCulloch CE, Velasquez A, et al. Impact of a primary
care CKD registry in a US public safety-net health care delivery
system: a pragmatic randomized trial. Am J Kidney Dis.
2018;72(2):168-177.

19. Drawz PE, Miller RT, Singh S, Watts B, Kern E. Impact of a
chronic kidney disease registry and provider education on
guideline adherence–a cluster randomized controlled trial.
BMC Med Inform Decis Mak. 2012;12:62.

20. Drawz PE, Archdeacon P, McDonald CJ, et al. CKD as a model
for improving chronic disease care through electronic health
records. Clin J Am Soc Nephrol. 2015;10(8):1488-1499.

21. Frigaard M, Rubinsky A, Lowell L, et al. Validating laboratory
defined chronic kidney disease in the electronic health re-
cord for patients in primary care. BMC Nephrol.
2019;20(1):3.

22. Naresh CN, Hayen A, Weening A, Craig JC, Chadban SJ. Day-
to-day variability in spot urine albumin-creatinine ratio. Am J
Kidney Dis. 2013;62(6):1095-1101.
231

mailto:hkramer@lumc.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xkme.2019.07.008
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref1
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref1
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref1
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref2
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref2
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref2
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref2
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref3
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref3
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref3
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref3
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref4
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref4
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref4
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref4
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref4
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref5
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref5
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref5
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref6
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref6
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref6
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref6
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref7
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref7
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref7
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref0
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref0
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref0
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref0
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref9
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref9
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref9
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref9
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref10
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref10
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref10
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref11
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref11
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref11
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref12
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref12
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref12
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref13
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref13
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref13
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref13
http://www.cdc.gov/kidney
http://www.cdc.gov/kidney
https://doi.org/10.17226/11903
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref16
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref16
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref16
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref16
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref16
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref17
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref17
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref17
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref17
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref18
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref18
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref18
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref18
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref19
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref19
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref19
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref19
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref20
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref20
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref20
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref21
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref21
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref21
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref21
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref22
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref22
http://refhub.elsevier.com/S2590-0595(19)30094-9/sref22

	Eliminating Missed Opportunities for CKD Care
	References


