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HYPERTENSION & KIDNEY
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(2021)
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PHARMACOLIGICAL 
MANAGEMENT

Loss of GFR with Aging and Disease

Treated BP

Hypertension
(> 1 mL/min/yr)

Usual (“Normal”?)
(< 1 mL/min/yr)

Modified from Ruilope LM and Izzo JL Jr Hypertension Primer 4th Ed, 2008. p261.

Age

GFR

(or 1/Cr)

Hypertension + Diabetes
(> 5-10 mL/min/yr)

Hyperfiltration phase

1

1- initial GFR drop due to acute BP decrease

2

2- chronic GFR stabilization with BP control
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Different organs behave differently to decrease in BP:

• Brain: dicta:” lower is better” lower the BP, less is the 
incidence of stroke( ACCORD BP & INVEST) 

• Heart:dBP< 70 - 80→↑ AMI incidence → J-shaped curved.

• Kidney: intraglomerular pressure(IGP) matters > BP in  
renal arteries:↑ IGP → proteinuria → adversely affect  
kidneys + CV syst → in renal hypertension, drugs  ↓ IGP 
like ACEI / ARBS / Cilnidipine preferred.
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 Glom art constriction
 Inflammation
 Fibrosis

Kidneys

 LVH
 Fibrosis
 Vasoconstriction

Heart

 Vasoconstriction

Brain

 Hyperplasia
 Inflammation
 ROS
 Fibrosis

Blood vessels

RAS and Target Organs

AT1 Receptor

Renin
Ang I

Angiotensinogen

Ang II

Biological effects

ACE

Adapted from: Müller DN & Luft FC. 2006

CHYMASE

• Ang II and salt are 
synergistic in their 
deleterious effects of 
renal autoregulation.

Saeed A et al.. Am J Physiol Regul Integr Comp Physiol 2010.
Inscho EW. Hypertension 2011
Anil K.et al. Curr Opin Nephrol Hypertens. 2013
.

Recommendation 1.2.1. We recommend that treatment with ACEi
or ARB be initiated in patients with diabetes, hypertension, and 
albuminuria, and that these medications should be titrated to the 

highest approved dose that is well tolerated (1B).

• Practice Point 1.2.1. Consider ACEi or ARB treatment in patients with diabetes and 
albuminuria, but have normal blood pressure.

• Practice Point 1.2.2. Monitor for changes in blood pressure, serum creatinine, and 
serum potassium within two to four weeks of initiation or increase in the dose of 
an ACEi or ARB. 

• Practice Point 1.2.3. Continue ACEi or ARB therapy unless serum creatinine rises 
by more than 30% within four weeks following initiation of treatment or an 
increase in dose.

KDIGO Clinical Practice Guideline on Diabetes Management in Chronic Kidney Disease 2020
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IRMA2†

Lower Decline in GFR in patients teated
by ARB

Treatment 
duration:

3.4 years 2.6 years 2 years 5 years

Barnett A, et al.(2004). N Engl J Med
Barnett AH. (2005). Acta Diabetol 38

Telmisartan + Amlodipine effective at 
different stages of HTN

Combinations of Telmisartan with Other 
Antihypertensive Drugs Are Also Highly 

Effective in Reducing BP

▐ Responder rate in 8 week long Japanese Phase III trial) 

- Systolic BP Responder Rate -

< 140mmHg
or more than 20 mmHg   BP  

(243/255）

Telmisartan 40mg + Amlodipine 5mg

95.3％

Telmisartan + Amlodipine: 
Reduction of Urinary Albumin Excretion
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* p < 0.03; ** p < 0.01, change from baseline; † p < 0.01; ‡ p < 0.001, between treatment; §p < 0.05 vs 80/2.5
Hypertensive patients with type 2 diabetes (n = 300); microalbuminuria > 30 – < 300 mg/24 h

*

†

**

‡ §

Fogari et al. Am J Hypertens. 2007;20:417–422.

U
AE

R 
ch

an
ge

 fr
om

 b
as

el
in

e 
(%

)

Telmisartan increasing dose (40–160 mg)

40/2.5 40/5 40/7.5 40/10

4 weeks 48 weeks

40/2.5 80/2.5 120/2.5 160/2.5

Amlodipine increasing dose (2.5–10 mg)
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Telmisartan + Amlodipine & Peripheral edema(PE)

17.8

1.7

5.2

0

5

10

15

20

A10
(n = 124)

T40–80+A5
(n = 264)

P
at

ie
n

ts
 w

it
h 

P
E

 (
%

) 

T40–80+A5–A10
(n = 543)

p < 
0.0001

p < 0.0001

–90% –71%

Littlejohn et al. J Clin Hypertens. 2009;11:207–213.

**P<0.01 versus continued telmisartan monotherapy
†DBP control (<90 mmHg after 8 weeks monotherapy)

Telmisartan+ HCTZ improves response
Further reductions in patients not controlled† by monotherapy
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Lacourcière et al. J Hum Hypertens 2001;15:763–770

Telmisartan+ HCTZ in diabetics
Additional antihypertensive power compared with monotherapy†
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Telmisartan 80 mg
Telmisartan 80 mg + HCTZ 12.5 mg

Fenton et al. Drugs 2003;63:2013–2026

† Trough cuff BP measurements
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CONCLUSIONS
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