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Current topics of possible pharmacotherapy for
chronic kidney disease (CKD) and diabetes

Abstract

The authors and colleagues have been involved in Non-Communicable Diseases (NCDs),
especially including diabetes, chronic kidney disease (CKD) and hemodialysis. Some
topics are described as possible therapy for CKD. (i) Metformin has inhibitory effect on
cardiovascular events, and has an evidence for safe administration in mild to moderate
renal impairment. (ii) Canagliflozin reduced moderately cardiovascular and renal outcomes
across the primary and secondary prevention groups, from mega studies of CANVAS and
CREDENCE. (iii) erythropoiesis stimulating agent (ESA) has been effective for improving
anemia in HD for years. Some hypoxia-inducible factor (HIF) seems to be applied for

clinical practice soon.
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Text

Currently, Non-Communicable Diseases (NCDs) have been
increasing in the world. Among them, the crucial issues in focus
would be the clinical management of diabetes and chronic kidney
disease (CKD).! The authors and colleagues have been involved in
the practice of diabetes for years.? Particularly, we have continued
clinical and research studies on low carbohydrate diet (LCD). For
actual nutritional therapy, three kinds of LCDs were developed and
educated, which are super-, standard- and petite-LCDs. Furthermore,
we have treated many patients with CKD and hemodialysis (HD) in our
hospital.* From the circumstances mentioned above, there are recent
beneficial topics concerning DM and CKD. These were 1) relaxed
restrictions on metformin use for CKD, which is partly from using
estimated glomerular filtration rate (¢GFR) and pathophysiological
research accumulation, 2) improvement of combined renal outcomes
with SGLT2 inhibitor and 3) adequate administration of erythropoiesis
stimulating agent (ESA) on dialysis patients. These three topics will
be introduced in this article as possible pharmacotherapy for CKD
and diabetes.

Firstly, metformin (dimethylbiguanide) has been first-line oral
hyperglycemic agent (OHA) to type 2 diabetes mellitus (T2DM).*
It has the ability to counter insulin resistance and to decrease blood
glucose without increased weight or risk of hypoglycemia, which
is beneficial for clinical practice. It was proved to have long-term
cardiovascular benefits according to UK Prospective Diabetes Study
(UKPDS).? These data had provided a new rationale to give metformin
for initial therapy to T2DM.

Among many OHAs, metformin had been previously the only
one that had shown an inhibitory effect on cardiovascular events.®
Formerly, the clinical use of metformin was restricted for patients
with CKD. Its reason included the concerns over metformin-

associated lactic acidosis. There are several data to suggest that
metformin may bring lower risk of stroke, myocardial infarction and
all-cause mortality in T2DM and CKD.” After that, several results
concerning metformin and CKD were conflicting, and there were
some reports with safer prescribing of metformin at different stages of
CKD. A recent large-scale cohort study showed the evidence for safe
use of metformin in mild to moderate renal impairment (estimated
glomerular filtration rate [eGFR] 30-60 mL/min/1.73m?). However,
administration of metformin to severe level (¢GFR< 30) remains a
controversial issue.’

There was a retrospective observational cohort study for 10,426
patients with type 2 diabetic kidney disease (DKD).® As a result,
metformin usage has decreased the risk of all-cause mortality
and incident end-stage renal disease (ESRD). However, further
randomized controlled trials (RCTs) will be necessary to change the
administration of metformin worldwide.®

Secondly, several SGLT2 inhibitors were investigated in the
light of renal function. There have been several mega studies for
administrating of SGLT2 inhibitors.” They include i) Canagliflozin
cardiovascular Assessment Study (CANVAS), ii) Canaglifiozin and
Renal Events in Diabetes with Established Nephropathy Clinical
Evaluation (CREDENCE), iii) Empaglifiozin Cardiovascular
Outcome Event Trial in Type 2 Diabetes Mellitus Patients-Removing
Excess Glucose (EMPA-REG OUTCOME) study, iv) Dapagliflozin
Effect on Cardiovascular Events (DECLARE)-TIMI 58.

The CANVAS Program randomly assigned 10,142 participants
with T2DM to canagliflozin or placebo.!” In the total cohort, the
primary end point was reduced with canagliflozin compared with
placebo (hazard ratio [HR] 0.86). Renal outcome was reduced (HR,
0.59) and heart failure hospitalization was also reduced (HR, 0.68).
Thus, Canagliflozin reduced moderately cardiovascular and renal
outcomes across the primary and secondary prevention groups.'
Successively, a series of CANVAS study revealed a beneficial efficacy
on cardiovascular and also renal outcomes in T2DM.!"' In contrast, the
data revealed rather elevated risk ratio for the amputation of lower
extremities.'?
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Based on CANVAS results, further investigation was conducted
with canaglifiozin-based cardio-renal events as primary outcomes.'
This study has been the CREDENCE Clinical Trials, which was a
double-blind, randomized trial concerning canagliflozin as SGLT2
inhibitor."> Assigned subjects were T2DM patients with albuminuric
CKD, who were provided canagliflozin. Their average age was 63
years old (n=4401). The protocol included two groups, which were
canagliflozin group and control group.

As a result, relative risk of primary outcome showed 30% lower
in canagliflozin group (HR 0.70).The time period for doubling level
of serum creatinine was reduced from control by 40% (HR 0.60).The
death from renal cause was reduced from control by 34% (HR 0.66).
Furthermore, relative risk of ESKD was reduced by 32% (HR 0.68).
Consequently, canagliflozin group revealed a reduced risk ratio of
stroke, cardiovascular death and myocardial infarct (HR 0.80), and
a reduced risk ratio of hospitalization from heart failure (HR 0.61).
On the other hand, there was no significant differences in adverse
events (HR 0.87), or in the occurrence of the amputation (HR 1.11)
and fracture (HR 0.98)."

Regarding the effect of SGLT2 inhibitors in renal failure, there
was a systematic review and meta-analysis of randomized, controlled,
cardiovascular or kidney outcome trials.'* The study covered
canagliflozin (CANVAS Program and CREDENCE),"" empagliflozin
(EMPA-REG OUTCOME),'>!¢ and dapagliflozin (DECLARE-TIMI
58)!718 with 38,723 subjects and 335 ESKD. The risk had reduced as
ESKD (HR 0.65) and acute renal failure (HR 0.75). Thus, SGLT2
inhibitors reduced the risk of dialysis and renal impairment, suggesting
the preventing major kidney outcomes in T2DM.

Furthermore, there was a systematic review and meta-analysis
for effect of SGLT2 inhibitor for T2DM and CKD from 7363
participants in 27 studies." The risk was reduced by SGLT inhibitors
in heart failure (RR 0.61), cardiovascular death, nonfatal myocardial
infarction or nonfatal stroke (RR 0.81), and composite renal outcome
(HRO.71). Thus, SGLT?2 inhibitors are effective for reducing the risk
of cardiovascular and renal exacerbation in T2DM and CKD.

From statistic point of view, there is a recent report from the United
States Renal Data System (USRDS).? It showed that approximately
40% of CKD patients also have concomitant diabetes.”**' As
association of DM and CKD may increase mortality and morbidity,
effective interventional strategy would be needed for protecting
renal impairment, albuminuria, cardiovascular events.?! For the
perspectives in the future, propensity score analysis method may be
useful (Leyrat-2017).21t can estimate the effect of a treatment, policy,
or other intervention by accounting for the covariates that predict
receiving the treatment.

Thirdly, erythropoiesis stimulating agent (ESA) will be described.
ESA has been effective for improving anemia in HD for years.”® As
recombinant human erythropoietin is given, the target Hb level would
be important. When comparing the level at 13.5g/dL vs 11.3g/dL, the
former showed increased risk and no incremental improvement in the
quality of life.”> When comparing short-acting ESAs vs long-acting
ESAs, the latter users revealed 13% higher rate of deaths.?* There have
been discussion concerning the target level and ESA type. As oral
anti-anemic agents, a few kinds of hypoxia-inducible factor (HIF) will
be planned to be introduced in the clinical practice in 2020.! Further
research development would be expected.
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In summary, recent topics of metformin, SGLT2 inhibitor and ESA
were summarized in this article. These factors are possible therapy for
CKD. We hope that this description will help future medical practice
and research.

Acknowledgments

Authors express our gratitude for related people concerning this
study.

Conflicts of interest

The authors declare no conflict of interest.

References

1. Voit RA, Sankaran VG. Stabilizing HIF to Ameliorate Anemia. Cell.
2020;180(1):6.

2. Kato Y, Bando H, Yamashita H, et al. Seasonal changes in HbAlc
values from young to elderly diabetic patients. J Diabetes Metab
Disord Control. 2019;6(3):89-92.

3. Kakutani H, Kato Y, Fujikawa T, et al. Carnitine for body composition
in hemodialysis patients. Edel J Biomed Res Rev. 2019;2(1):6-9.

4. Bailey CJ. Metformin: historical overview.

2017;60(9):1566-1576.

Diabetologia.

5. UK Prospective Diabetes Study (UKPDS) Group. Effect of intensive
blood-glucose control with metformin on complications in overweight
patients with type 2 diabetes. Lancet. 1998;352(9131):854-865.

6. Lamanna C, Monami M, Marchionni N, et al. Effect of metformin on
cardiovascular events and mortality: a meta-analysis of randomized
clinical trials. Diabetes Obes Metab. 2011;13(3):221-228.

7. Tanner C, Wang G, Liu N, et al. Metformin: time to review its role and
safety in chronic kidney disease. Med J Aust. 2019;211(1):37-42.

8. Kwon S, Kim YC, Park JY, et al. The Long-term Effects of Metformin
on Patients with Type 2 Diabetic Kidney Disease. Diabetes Care.
2020;pii:dc190936.

9. Bando H. Clinical Influence of Sodium-Glucose Cotransporter 2
(SGLT?2) Inhibitors for Cardiovascular and Renal Points of View. Diab
Res. 2020;2(S1):9-13.

10. Mahaffey KW, Neal B, Perkovic V, et al. Canagliflozin for Primary
and Secondary Prevention of Cardiovascular Events. Circulation.
2017;137(4):323-334.

11. Neal B, Perkovic V, Mahaffey KW, et al. Canagliflozin and
cardiovascular and renal events in type 2 diabetes. N Engl J Med.
2017;377(7):644-657.

12. Matthews DR, Li Q, Perkovic V, et al. Effects of canagliflozin
on amputation risk in type 2 diabetes: the CANVAS Program.
Diabetologia. 2019;62(6):926-938.

13. Perkovic V, Mardine MJ, Neal B, et al. Canagliflozin and Renal
Outcomes in Type 2 Diabetes and Nephropathy. N Engl J Med.
2019;380(24):2295-2306.

14. Neuen BL, Young T, Heerspink HJL, et al. SGLT2 inhibitors for
the prevention of kidney failure in patients with type 2 diabetes: a
systematic review and meta-analysis. Lancet Diabetes Endocrinol.
2019;7(11):845-854.

15. Zinman B, Wanner C, Lachin JM, et al. Empagliflozin, Cardiovascular
Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med.
2015;373(22):2117-2128.

Citation: Kato Y, Bando H, Matsuzaki S, et al. Current topics of possible pharmacotherapy for chronic kidney disease (CKD) and diabetes. Pharm Pharmacol Int

J.2020;8(2):87-89. DOI: 10.15406/ppij.2020.08.00284


https://doi.org/10.15406/ppij.2020.08.00284
https://www.ncbi.nlm.nih.gov/pubmed/31951520
https://www.ncbi.nlm.nih.gov/pubmed/31951520
https://medcraveonline.com/JDMDC/JDMDC-06-00187.pdf
https://medcraveonline.com/JDMDC/JDMDC-06-00187.pdf
https://medcraveonline.com/JDMDC/JDMDC-06-00187.pdf
http://edelweisspublications.com/edelweiss/article/carnitine-body-composition-hemodialysis-patients.pdf
http://edelweisspublications.com/edelweiss/article/carnitine-body-composition-hemodialysis-patients.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28776081
https://www.ncbi.nlm.nih.gov/pubmed/28776081
https://www.ncbi.nlm.nih.gov/pubmed/9742977
https://www.ncbi.nlm.nih.gov/pubmed/9742977
https://www.ncbi.nlm.nih.gov/pubmed/9742977
https://www.ncbi.nlm.nih.gov/pubmed/21205121
https://www.ncbi.nlm.nih.gov/pubmed/21205121
https://www.ncbi.nlm.nih.gov/pubmed/21205121
https://www.ncbi.nlm.nih.gov/pubmed/31187887
https://www.ncbi.nlm.nih.gov/pubmed/31187887
https://www.ncbi.nlm.nih.gov/pubmed/32132005
https://www.ncbi.nlm.nih.gov/pubmed/32132005
https://www.ncbi.nlm.nih.gov/pubmed/32132005
https://asploro.com/droa/clinical-influence-of-sodium-glucose-cotransporter-2-sglt2-inhibitors-for-cardiovascular-and-renal-points-of-view-abstract/
https://asploro.com/droa/clinical-influence-of-sodium-glucose-cotransporter-2-sglt2-inhibitors-for-cardiovascular-and-renal-points-of-view-abstract/
https://asploro.com/droa/clinical-influence-of-sodium-glucose-cotransporter-2-sglt2-inhibitors-for-cardiovascular-and-renal-points-of-view-abstract/
https://www.ncbi.nlm.nih.gov/pubmed/29133604
https://www.ncbi.nlm.nih.gov/pubmed/29133604
https://www.ncbi.nlm.nih.gov/pubmed/29133604
https://www.ncbi.nlm.nih.gov/pubmed/28605608
https://www.ncbi.nlm.nih.gov/pubmed/28605608
https://www.ncbi.nlm.nih.gov/pubmed/28605608
https://www.ncbi.nlm.nih.gov/pubmed/30868176
https://www.ncbi.nlm.nih.gov/pubmed/30868176
https://www.ncbi.nlm.nih.gov/pubmed/30868176
https://www.ncbi.nlm.nih.gov/pubmed/30990260
https://www.ncbi.nlm.nih.gov/pubmed/30990260
https://www.ncbi.nlm.nih.gov/pubmed/30990260
https://www.ncbi.nlm.nih.gov/pubmed/31495651
https://www.ncbi.nlm.nih.gov/pubmed/31495651
https://www.ncbi.nlm.nih.gov/pubmed/31495651
https://www.ncbi.nlm.nih.gov/pubmed/31495651
https://www.ncbi.nlm.nih.gov/pubmed/26378978
https://www.ncbi.nlm.nih.gov/pubmed/26378978
https://www.ncbi.nlm.nih.gov/pubmed/26378978

Current topics of possible pharmacotherapy for chronic kidney disease (CKD) and diabetes

Zinman B, Inzucchi SE, Lachin JM, et al. Rationale, design, and baseline
characteristics of a randomized, placebo-controlled cardiovascular
outcome trial of empaglifiozin (EMPA-REG OUTCOME™).
Cardiovasc Diabetol. 2014;13:102.

Mosenzon O, Wiviott SD, Cahn A, et al. Effects of dapaglifiozin on
development and progression of kidney disease in patients with type 2
diabetes: an analysis from the DECLARE-TIMI 58 randomised trial.
Lancet Diabetes Endocrinol. 2019;7(8):606—617.

WiviottSD, Raz I, Bonaca MP, et al. Dapagliflozin and cardiovascular
outcomes in type 2 diabetes. N Engl J Med. 2018;380(4):347-357.

Toyama T, Neuen BL, Jun M, et al. Effect of SGLT2 inhibitors on
cardiovascular, renal and safety outcomes in patients with type 2
diabetes mellitus and chronic kidney disease: A systematic review and
meta-analysis. Diabetes Obes Metab. 2019;21(5):1237-1250.

20.

21.

22.

23.

24.

Copyright:
©2020 Kato etal. 39

USRDS annual data report. CKD in the United States. Chapter 1: CKD
in the General Population. United States Ren Data Syst. 2017;1:1-20.

Kelly MS, Lewis J, Huntsberry AM, et al. Efficacy and renal outcomes
of SGLT2 inhibitors in patients with type 2 diabetes and chronic kidney
disease. Postgrad Med. 2019;131(1):31-42.

Leyrat C, Seaman SR, White IR, et al. Propensity score analysis with
partially observed covariates: How should multiple imputation be
used? Stat Methods Med Res. 2019;28(1):3-19.

Singh AK, Szczech L, Tang KL, et al. Correction of Anemia with Epoetin
Alfa in Chronic Kidney Disease. N Engl J Med. 2006;355(20):2085—
2098.

SakaguchiY, Hamano T, Wada A, et al. Types of Erythropoietin-
Stimulating Agents and Mortality among Patients Undergoing
Hemodialysis. J Am Soc Nephrol. 2019;30(6):1037—-1048.

Citation: Kato Y, Bando H, Matsuzaki S, et al. Current topics of possible pharmacotherapy for chronic kidney disease (CKD) and diabetes. Pharm Pharmacol Int
J-2020;8(2):87-89. DOI: 10.15406/ppij.2020.08.00284


https://doi.org/10.15406/ppij.2020.08.00284
https://www.ncbi.nlm.nih.gov/pubmed/24943000
https://www.ncbi.nlm.nih.gov/pubmed/24943000
https://www.ncbi.nlm.nih.gov/pubmed/24943000
https://www.ncbi.nlm.nih.gov/pubmed/24943000
https://www.ncbi.nlm.nih.gov/pubmed/31196815
https://www.ncbi.nlm.nih.gov/pubmed/31196815
https://www.ncbi.nlm.nih.gov/pubmed/31196815
https://www.ncbi.nlm.nih.gov/pubmed/31196815
https://www.ncbi.nlm.nih.gov/pubmed/30415602
https://www.ncbi.nlm.nih.gov/pubmed/30415602
https://www.ncbi.nlm.nih.gov/pubmed/30697905
https://www.ncbi.nlm.nih.gov/pubmed/30697905
https://www.ncbi.nlm.nih.gov/pubmed/30697905
https://www.ncbi.nlm.nih.gov/pubmed/30697905
https://www.usrds.org/2017/download/2017_Volume_1_CKD_in_the_US.pdf
https://www.usrds.org/2017/download/2017_Volume_1_CKD_in_the_US.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30449220
https://www.ncbi.nlm.nih.gov/pubmed/30449220
https://www.ncbi.nlm.nih.gov/pubmed/30449220
https://www.ncbi.nlm.nih.gov/pubmed/28573919
https://www.ncbi.nlm.nih.gov/pubmed/28573919
https://www.ncbi.nlm.nih.gov/pubmed/28573919
https://www.ncbi.nlm.nih.gov/pubmed/17108343
https://www.ncbi.nlm.nih.gov/pubmed/17108343
https://www.ncbi.nlm.nih.gov/pubmed/17108343
https://www.ncbi.nlm.nih.gov/pubmed/31015255
https://www.ncbi.nlm.nih.gov/pubmed/31015255
https://www.ncbi.nlm.nih.gov/pubmed/31015255

	Abstract

