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2021基層糖尿病照護模式-南
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2020 2020 (draft) 2018
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Kidney Disease: Improving Global Outcomes

2012 2012

1: recommend; 2: suggest

A/B: High/moderate evidence



1D 1D

1C

1A 1B

1: Recommend、2: Suggest
A, B, C, D: quality of evidence

Diabetes and CKD
Diabetic kidney disease 
Diabetic nephropathy 



•血糖: 控制在HbA1C 6.5-8% (1C), 
→ For patients with T2D, CKD, and an eGFR ≥30: metformin (1B), SGLT2i (1A).
→ For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
•血壓: RAS blockage (1B) for diabetes, hypertension, and albuminuria
•生活型態: 戒菸 (1D)，運動(每周五次30mins以上的運動) (1D)
•營養衛教:  self-management educational program (1C)
上述最推薦(recommend)~可以到達grade 1的等級；

•低蛋白質飲食: < 0.8g/kg (2C)；低鈉飲食: < 2g (2C)
•Team-based, integrated care (2B)

沒有尿酸、
沒有膽固醇、
沒有低磷 !!!!

沒有不表示不重要，
但可能為次要敵人!!!



•血糖: 控制在HbA1C 6.5-8% (1C), 
→ For patients with T2D, CKD, and an eGFR ≥30: metformin (1B), SGLT2i (1A).
→ For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
•血壓: RAS blockage (1B) for diabetes, hypertension, and albuminuria
•生活型態: 戒菸 (1D)，運動(每周五次30mins以上的運動) (1D)
•營養衛教:  self-management educational program (1C)
上述最推薦(recommend)~可以到達grade 1的等級；

•低蛋白質飲食: < 0.8g/kg (2C)；低鈉飲食: < 2g (2C)
•Team-based, integrated care (2B)



✓ Intensive sugar control are associated with the reduced risk of microvascular 
and possibly macrovascular complications but also higher risk of hypoglycemia…   

✓ Higher HbA1c target (e.g., < 7.5% or < 8%) may be selected for patients at higher 
risk for hypoglycemia (e.g., those with low GFR and/or treated with drugs 
associated with hypoglycemia such as insulin or sulfonylureas). 

2019 台灣糖尿病腎臟疾病臨床指引



Avoid hypoglycemia:
GLP1 RA, DPP4i, TZD, AGi.



1B

eGFR 30



↓ SNGFR, ↑ Natriuresis,

1. Improve cortical 
oxygenation;

2. Hemodynamic 
benefits;

3. Not only SGLT but 
also NHE;

Nat Rev Nephrol. 2020 Jun;16(6):317-336.



2021基層糖尿病照護模式-中

CREDENCE DAPA-CKD

Drug Canagliflozin 100mg Dapagliflozin 10mg

Participants 4401, 50% CVD 4304, 37.4% CVD

eGFR/UACR criteria 30-90/UACR 300-5000 25-75/UACR 200-5000

Mean eGFR 56 43

Follow up 2.6 2.4

Primary outcome Composite kidney 
outcome

Composite kidney 
outcome

Results HR 0.70 (95%CI 0.59-0.82)
ESRD ↓ 32%

HR 0.61 (95%CI 0.45-0.73)
ESRD ↓ 36%

CV benefits 3P MACE: HR 0.80 
(95%CI 0.67-0.95)

All cause death: HR 0.69 
(95%CI 0.53-0.88)



11

Quality of evidence of SGLT2i in DKD patients: High(A) !!!

1. Risk of bias: low; 2. Consistency: moderate to high; 3. Indirectness: 
low; 4. Precision: good (narrow CI); 5. Publication bias: low;

2022 KDIGO guideline (draft): EMPEROR-Reduced eGFR ≥ 20.
…benefits and harms of SGLT2i have been apparent across subgroups 
defined by eGFR…



DAPA-CKD: SGLT2 inhibitors 在CKD病患，不論有無糖尿
病，不僅可以減少洗腎的風險，更可以減少死亡風險
超過3成。更重要的是，整體副作用並未顯著增加。

N Engl J Med. 2020 Oct 8;383(15):1436-1446.



Long acting GLP-1 RA included liraglutide (once 
daily), and exenatide once weekly (ow), 
dulaglutide and semaglutide.

✓ Benefit in reduction 3P-MACE by 12% (HR 0·88, 95% CI 0·82–0·94) and broad 
composite kidney outcome (development of new-onset macroalbuminuria, decline in 
estimated glomerular filtration rate [or increase in creatinine], progression to end-
stage kidney disease, or death attributable to kidney causes) by 17% (0·83, 0·78–0·89).

✓ Consistent benefit in eGFR <60 (Trulicity: eGFR >15, others: eGFR >30).

Lancet Diabetes Endocrinol. 2019 Oct;7(10):776-785.



Dulaglutide
1·5 mg

0·75 mg

Insulin
glargine

✓ AWARD 7: stage 3-4 T2D for 52 
weeks, better eGFR preservation, 
less hypoglycemia, same sugar 
lowering effect as insulin. REWIND: in 
post hoc exploratory analyses, eGFR 
decline thresholds of 40% and 50% 
significantly reduced by 30% and 46%.

✓ FLOW trial is pending (Semaglutide
AND primary kidney disease 
outcome trial).



2021 2022

ADA guideline



•血糖: 控制在HbA1C 6.5-8% (1C), 
→ For patients with T2D, CKD, and an eGFR ≥30: metformin (1B), SGLT2i (1A).
→ For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
•血壓: RAS blockage (1B) for diabetes, hypertension, and albuminuria
•生活型態: 戒菸 (1D)，運動(每周五次30mins以上的運動) (1D)
•營養衛教:  self-management educational program (1C)
上述最推薦(recommend)~可以到達grade 1的等級；

•低蛋白質飲食: < 0.8g/kg (2C)；低鈉飲食: < 2g (2C)
•Team-based, integrated care (2B)



Blood pressure in CKD 2021



應用上需要注意:
1. AOBP (automated office BP) ≠ office blood pressure (差距約16/7 mmHg);
2. 排除條件需要注意；



✓ Intensive BP lowering resulted in 

significantly increased risk of incident CKD, 
defined as eGFR decline < 30% to eGFR < 60 
ml/min per 1.73 m 2 in SPRINT (absolute 
risk difference, 2.5%; 95% CI,1.8% to 3.2%) 
and to a greater degree in the ACCORD trial 
(糖尿病為主的研究) (absolute risk 
difference, 5.9%; 95% CI, 4.3% to 7.5%). 

應用上需要注意: 嚴格控制血壓，有心血管疾病及存活好處；但太低的血
壓確實需要擔心腎功能的惡化!!

Office blood pressure: CKD < 140/90mmHg, CKD with proteinuria < 130/80mmHg, DM 
< 130/80 mmHg. 2017年臺灣高血壓指引. Acta Cardiol Sin 2017;33:213 



使用losartan or irbesartan在DM nephropathy病患可
以減少兩成多的ESKD, doubling of serum Cr…



<30

30-300

>300

PP (practice point), 
from Blood pressure in CKD 2021





•血糖: 控制在HbA1C 6.5-8% (1C), 
→ For patients with T2D, CKD, and an eGFR ≥30: metformin (1B), SGLT2i (1A).
→ For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
•血壓: RAS blockage (1B) for diabetes, hypertension, and albuminuria
•Nonsteroid MRA (2A) for diabetes, eGFR ≥25, albuminuria, normal potassium. 
(2022)
•生活型態: 戒菸 (1D)，運動(每周五次30mins以上的運動) (1D)
•營養衛教:  self-management educational program (1C)
上述最推薦(recommend)~可以到達grade 1的等級；

•低蛋白質飲食: < 0.8g/kg (2C)；低鈉飲食: < 2g (2C)
•Team-based, integrated care (2B)



2022 KDIGO guideline (draft)  

✓ Finerenone: nonsteroidal anti-mineralocorticoid, more 
selective for mineralocorticoid receptors; 

✓ Similar potency as spironolactone and specificity as 
inspra, but less SE.



2021基層糖尿病照護模式-中

FIDELIO FIGARO

Drug Finerenone Finerenone

Participants 5734, 45% CVD 7437, 44.7% CVD

eGFR/UACR criteria 25-60/UACR 30-300
25-75/UACR 300-5000

25-90/UACR 30-300
> 60/UACR 300-5000

Mean eGFR 44 68

Follow up 2.6 3.4

Primary outcome Composite kidney 
outcome

4P MACE

Results HR 0.82 (95%CI 0.65-0.90)
ESRD ↓ 13% (P>0.05)

HR 0. 87 (95%CI 0.76-0.98)

Others 4P MACE: HR 0.76 (95%CI 
0.65-0.90)

Kidney outcome: HR 0.87 
(95%CI 0.76-1.01)



Eur Heart J. 2022 Feb 10;43(6):474-484.



✓ T2D, eGFR > 25, albuminuria, and normal potassium.
✓ Second line after RASi and SGLT2i (P for heterogenecity=0.41)… Beneficial 

effects of finerenone were similar among participants treated with SGLT2i or 
GLP-1 RA at baseline, and there is potentially a lower risk of hyperkalemia 
when finerenone was combined with an SGLT2i. 

✓ Normal potassium: < 5.0 mEq/L (FDA), Finerenone was continued with serum 
potassium ≤5.5 mmol/l, 1.1% severe hyperkalemia (vs 0.2%), 8.8% 
hyperkalemia (vs 3.8%), and discontinuation 1.7% (vs 0.6%) in pooled analysis.



•血糖: 控制在HbA1C 6.5-8% (1C), 
→ For patients with T2D, CKD, and an eGFR ≥30: metformin (1B), SGLT2i (1A).
→ For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
•血壓: RAS blockage (1B) for diabetes, hypertension, and albuminuria
•生活型態: 戒菸 (1D)，運動(每周五次30mins以上的運動) (1D)
•營養衛教:  self-management educational program (1C)
上述最推薦(recommend)~可以到達grade 1的等級；

•低蛋白質飲食: < 0.8g/kg (2C)；低鈉飲食: < 2g (2C)
•Team-based, integrated care (2B)



Life style modification

Kidney Int. 2017 June ; 91(6): 1300–1311

1. 上述藥物必須在eGFR decline早期就開
始使用，效果才會顯著。
2. 即使用上了上述藥物，仍然有
0.7x0.7=0.49將近一半的人無效 !!!???
→ Life style and diet intervention.



Am J Kidney Dis. 2015 March ; 65(3): 412–424.

Compared to adherence 
to no lifestyle factors.



Life style modification: Exercise

✓ A prospective study compared the benefits of 6 months regular walking in 40 
pre-dialysis patients with CKD Stages 4 and 5, including weight loss, improved 
cardiovascular reactivity, improvements in uremic symptom scores . 

Nephrol Dial Transplant. 2012 Mar;27(3):997-1004.

✓ Taiwan Study, 6363 CKD patients f/u 1.3 years. SHR of walking was 0.67 
(P<0.001) for overall mortality and 0.79 (P<0.001) for the risk of RRT. The SHRs 
of overall mortality were 0.83, 0.72, 0.42, and 0.41 for patients walking 1–2, 3–
4, 5–6, and ≥7 times per week, and the SHRs of RRT were 0.81, 0.73, 0.57, and 
0.56, respectively.                                                        CJASN July 2014, 9 (7) 1183-1189.



Life style modification: Smoking

f/u 10.3 years, 124 of 65,589 
participants progress to stage 5 
CKD. (~0.1%). Baseline eGFR 
90-100. Age 50yrs.

Kidney International (2011) 80, 516–523

菸品中含有重金屬，如鎘、鉛會造成腎小管的傷害與萎縮；再者，香菸中的有毒
物質會造成腎臟缺氧、腎絲球動脈收縮、以及高血壓，進一步的造成腎絲球內壓
力增加，會加速腎絲球的硬化；最後，香菸中造成全身發炎物質與氧化壓力的上
升，以及尼古丁會直接造成腎絲球的細胞外間質增生與纖維化。上述諸多問題都
會造成及加速腎臟病的進展。



Lancet. 2016 Jun 18;387(10037):2507-20.

治療12周，比較起
placebo增加3倍的戒
菸成功機率!



•血糖: 控制在HbA1C 6.5-8% (1C), 
→ For patients with T2D, CKD, and an eGFR ≥30: metformin (1B), SGLT2i (1A).
→ For not achieved glycemic control or intolerant: long-acting GLP-1 RA (1B).
•血壓: RAS blockage (1B) for diabetes, hypertension, and albuminuria
•生活型態: 戒菸 (1D)，運動(每周五次30mins以上的運動) (1D)
•營養衛教:  self-management educational program (1C)
上述最推薦(recommend)~可以到達grade 1的等級；

•低蛋白質飲食: < 0.8g/kg (2C)；低鈉飲食: < 2g (2C)
•Team-based, integrated care (2B)



N Engl J Med 2017;377:1765-76.

Hypertension. 2005;46:308-312

J Am Soc Nephrol 24: 2096–2103, 2013.

Nutrition: Low salt diet



Nutrition: Low protein diet



✓ “metabolically stable” indicates the absence of 
any active inflammatory or infectious diseases, 
absence of poorly controlled diabetes and 
consumptive diseases such as cancer, absence of 
antibiotic or immunosuppressive medications, 
and absence of significant short-term loss of 
body weight. 

✓ energy intake ranging from 30 to 35 kcal/kg per 
day helps maintain neutral nitrogen balance and 
nutritional status.

Am J Kidney Dis. 2020;76(3)(suppl 1):S1-S107.



2015年臺灣慢性腎臟病臨床診療指引



Kidney International (2020) 98, 839–848

2022 KDIGO guideline (Draft)



ASK inhibitor

FLAP inhibitor

IL33 inhibitor

UA blockade

Endothelin antagonist 

Nonsteroid MRA



Take Home Message

1. Evidence based medicine! 

2. Focus on most important therapy for patients (SGLT2 inhibitors, 
ACEI/ARB, GLP1 RA, finerenone ± statin). Earlier in CKD progression.

3. Unmet gap between prognosis and medication…

4. Never forget the necessity of life style modification.



Thanks for attention
Q&A


