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In elderly chronic kidney disease (CKD) patients, isolated systolic hypertension is 
common, the rate of renal function decline is slow, and there is a high possibility 
of physical damage due to side effects such as drug use-related orthostatic hypo- 
tension. Therefore, there are still many questions about whether lowering blood 
pressure in elderly patients will actually improve prognosis. Since many blood 
pressure-related clinical studies exclude advanced CKD and the elderly, it is par- 
ticularly difficult to define target blood pressure in these populations. A rando- 
mized controlled trial is needed to establish optimal blood pressure targets and 
treatment strategies in elderly patients with CKD. This review seeks to summarize 
the guidelines available at this time.
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Fig. 1. Korea Centers for Disease Control and Prevention (KCDC)
Chronic Disease Health Statistics 2019 Prevalence of Hypertension

INTRODUCTION

The prevalence of hypertension among Korean men over 
the age of 60 is over 50%, and in Korean women older than 
70, it is over 70% (Fig. 1). However, there is no clear policy 
on hypertension treatment for elderly chronic kidney dis-
ease (CKD) patients in Korea and other countries. As a re-
sult, clinicians continue to make decisions based on their 
personal experience with controlling blood pressure. The 
2012 KDIGO (Kidney Disease: Improving Global Outcomes) 

CKD Hypertension Guidelines were updated in 2021, but 
did not mention elderly hypertension1,2). There are several 
guidelines for the management of hypertension in elderly 
patients without CKD, but there are no guidelines for hyper-
tension among elderly with CKD or for patients with CKD 
undergoing dialysis3,4). As an aging society, elderly patients 
will become more and more common, and we are not sure 
whether clinicians are controlling blood pressure adequately 
among such patients. A prospective study is needed to set 
optimal blood pressure targets and treatment strategies for 
elderly patients with CKD in the future. This review seeks 
to summarize the guidelines available at this time.

1. Current status of hypertension management in 
elderly CKD patients

In Korea, there are only data of patients with all typed 
hypertension not specific condition like CKD. In the results 
of the National Health and Nutrition Examination Survey 
of the Korea Centers for Disease Control and Prevention, 
the proportion of patients with blood pressure less than 
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140/90 mmHg was only 45.1%. Among patients with dia-
betes, CKD, or cardiovascular disease, a lower result is likely 
considering a treatment rate of less than 130/80 mmHg 
(disease specific guideline). In one study, 75% of hyper-
tensive patients aged 75 years and older did not reach their 
target blood pressure, and 50% did not understand the 
medical staff's explanation of hypertension5). Why are eld-
erly patients who have been diagnosed with CKD passive 
in the treatment of hypertension? First, the medical staff 
understands isolated systolic hypertension as a phenomen-
on of aging and considers diastolic hypotension feeling pres-
sure, and the medical staff passively responds to treatment. 
Second, they are hesitant to apply the guideline of <130/80 
mmHg to elderly patients due to a lack of evidence because 
elderly patients were not included in many clinical studies6). 
However, after the SPRINT study (meta-analyses of random-
ized trials, more intensive versus standard BP control was 
associated with a lower risk of all-cause mortality in pa-
tients with CKD and albuminuria but not in those without 
CKD), targeting a blood pressure of <130/80 mmHg with 
appropriate office blood pressure measurements may be 
an option for patients with CKD. The presence of albu-
minuria should be further considered to determine in-
dividualized BP targets7).

2. Criteria for hypertension among elderly CKD patients

The 2012 KDIGO guidelines suggested a target blood 
pressure of less than 130/80 mmHg in those with a 24-hour 
urine albumin of 30 mg or more. In the 2021 KDIGO guide-
lines, a target blood systolic pressure of less than 120 
mmHg was recommended for the urine albumin-creatinine 
ratio exceeded 30 mg (A3) for all CKD patients not on dialy-
sis1,2). In the 2017 SPRINT study, more than 40% of patients 
with CKD were aged 75 years or older and the low BP 
target reduced mortality even in this subgroup. This means 
beneficial effect of strict BP control for elderly CKD patients, 
directly not applied to extremely elderly above 90 years 
old patients8). In another study, renal function was asso-
ciated with mortality in CKD patients aged 60 years and 
older, and there was no difference in mortality between 
systolic blood pressures (SBP) 140-169 mmHg, while SBP less 
than 120 mmHg was rather increased mortality9).

The ACC/AHA guidelines place importance on clinical 

judgment and patient preference when setting blood pres-
sure targets for elderly patients with limited life expectancy 
as well as multiple comorbidities, frequent falls, progressive 
cognitive impairment. The ACC/AHA also argues for the 
need for further randomized controlled trials (RCTs) of blood 
pressure in elderly patients10). The 2018 European Society 
of Cardiology/European Society for Hypertension (ESC/ESH) 
BP guidelines classify the elderly into two subgroups. 'Elderly' 
refers to patients aged between 65 and 79, and 'super-eld-
erly' refers to those over 80 years of age. The guidelines 
recommend that drug treatment should be provided to all 
elderly patients with an SBP of 160 mmHg or greater, and 
that low treatment targets for SBP 130-139 and diastolic 
blood pressure (DBP) 70-79 mmHg should also be achieved 
in elderly patients (≥65 years, but not >80 years)11). Drug 
therapy may also be considered for healthy individuals over 
80 years of age with an initial SBP ≥160 mmHg and/or DBP 
≥90 mmHg targeting a blood pressure of 130-139/70-79 
mmHg. These decisions are based on a thorough review 
of biological age and comorbidities. The need for close moni- 
toring of side effects of treatment, especially in frail pa-
tients, is emphasized. Although definitions and treatment 
thresholds differ between the US and European guidelines, 
both acknowledge the importance of BP treatment in the 
elderly to lower the risk of cardiovascular disease, but recom- 
mend a cautious approach and close monitoring of these 
patients (Table 1)4,11,12).

3. Ambulatory blood pressure monitoring (ABPM) 
in elderly patients with CKD

Clinic BP measurements, even when corrected by home 
self-measurements, cannot quantify 24-h blood pressure 
patterns and sleep BP levels, and thus may misclassify as 
many as half of all adults assessed. ABPM should be consid-
ered the new standard for diagnosing true hypertension, 
accurately assessing the resulting tissue/organ and CVD risk, 
and individualizing treatment for hypertension. ABPM may 
be an appropriate blood pressure measurement method 
for those with a blunted nocturnal decrease in blood pres-
sure and who may be at increased risk for CVD in the elderly 
and obese, as well as patients with CKD13,14). Although rarely 
studied in elderly patients with chronic kidney disease, ag-
ing itself causes decreases in cardiac output and heart rate, 
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Table 1. A Comparison of blood pressure thresholds and targets between ACC/AHA, ACP/AAFP, and ESC/ESH guidelines

ACC/AHA 2017 (4) ACP/AAFP 2017 (11) ESC/ESH 2018 (10)

Definition of Older Patients ≥65 years ≥60 years Elderly 65-79 years
Very Old ≥80 years

BP Threshold for Initiation of Pharmacotherapy ≥130/80 mmHg SBP ≥150 mmHg Elderly ≥140/90 mmHg
Very Old ≥160/90 mmHg

Blood Pressure Target <130/80 mmHg SBP <150 mmHg SBP 130-139 mmHg
DBP 70-79 mmHg

ACC/AHA, American college of cardiology/American heart association; ACP/AAFP, American College of Physicians /American
Academy of Family Physicians; ESC/ESH, European Society of Cardiology/European Society of Hypertension; SBP, systolic blood
pressure; DBP, diastolic blood pressure

ventricular hypertrophy, decreased left ventricular filling, 
plasma renin, and decreases in renal and peripheral resistance. 
Aging also causes increased arterial stiffness, decreased 
compliance, increased pulse pressure, and leads to increased 
ISH frequency with increased peripheral resistance. There 
are other concomitant diseases such as diabetes, chronic 
kidney disease, lung disease, depression, neoplasia, etc. that 
must be considered when making diagnosis and treatment 
decisions15,16).

A major limitation of both ABPM and HBPM as primary 
measures of hypertension management is the lack of clin-
ical trials using these BPs to determine treatment eligibility 
and treatment goals. However, the role of ABPM in accu-
rately measuring changes in blood pressure in elderly pa-
tients with chronic kidney disease is more important than 
in general patients, and should be used to determine the 
criteria for drug use through many studies17,18).

4. Specific issues and the purpose of treatment of 
hypertension in elderly patients with CKD

1) Isolated systolic hypertension

The diastolic hypotension seen in the elderly can be an 
important variable in blood pressure control in CKD patients. 
In a study reported in China, most elderly CKD patients 
with uncontrolled hypertension had isolated systolic hyper-
tension, and risk factors included stage 3 or 4 CKD, obesity, 
and diabetes19). If a subject with isolated systolic hyper-
tension appears to have an “optimal” diastolic blood pres-
sure (DBP) of 70 mmHg, but SBP above 130 mmHg, it be-
comes difficult for the clinician to determine the correct 
course of treatment. A more rational antihypertensive regi-
men that targets SBP levels without excessively lowering 

DBP is needed, as DBP below 60 mmHg in frail elderly pa-
tients is associated with aortic stiffness and decreased sur-
vival independent of left ventricular function20).

2) Renal outcomes and hypertension in elderly patients

According to the Kidney Early Evaluation Program (KEEP) 
study, the risk of end-stage renal disease was increased 
when SBP exceeded 140 mmHg in the community base sam-
ple, and that risk was higher in those of DBP higher than 
90 mmHg rather less than 60 mmHg. The risk of end-stage 
renal disease did not increase with age when SBP was ad-
justed in this study21). The chronic renal insufficiency cohort 
study (a prospective longitudinal study) showed a strong 
correlation between the progression of CKD and SBP >130
mmHg, but the average age was 58 years, making it difficult 
to apply to elderly patients22). In the SPRINT study, lowering 
SBP from less than 140 mmHg to less than 120 mmHg in 
non-diabetic patients was meaningful in lowering cardiovas- 
cular mortality, but it did not lead to significant improve-
ment in renal clinical outcomes9). KDIGO's 2021 Chronic 
Kidney Disease Hypertension Treatment Guidelines suggested 
targets according to diabetes and proteinuria, but failed 
to provide age-specific blood pressure targets or drug treat-
ment policies because no solid evidence was provided2). 
For the purpose of improving renal outcomes in elderly 
patients with CKD, caution is needed when lowering blood 
pressure. In particular, there is little evidence for lowering 
it below 120 mmHg.

3) Cardiovascular outcomes and hypertension in elderly 
patients

The risk of cardiovascular complications according to 
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blood pressure increases in CKD patients over 60 years of 
age, but there is no significant effect in patients over 70 
years of age9). In an analysis of stage 4 CKD and myocardial 
infarction, heart failure, and stroke, no statistically sig-
nificant difference was found even when SBP increased to 
180 mmHg or decreased below 120 mmHg9). Although mor-
tality increases as blood pressure rises, it can be interpreted 
to mean that there are many causes of death other than 
cardiovascular disease in the CKD elderly patients. In the 
SPRINT study, setting the enrollment criteria to include a 
group with a high risk of cardiovascular complications has 
implications in terms of prevention of cardiovascular com-
plications in elderly patients with CKD. Even if progression 
of CKD and incidence of end-stage renal disease cannot 
be reduced, it is better to lower blood pressure in the eld-
erly in order to prevent cardiovascular complications unless 
the risk increases2).

4) Cognitive function and hypertension in elderly patients

Age was found to be factors that predicted cognitive dys- 
function at different functional levels of CKD23). The risk of 
ESKD development was higher in subjects diagnosed with 
Alzheimer disease, suggesting that central nervous system dis-
eases can adversely affect kidney function in elderly people24).

Hypertension contributes to the development of various 
cardiovascular diseases in elderly patients and is associated 
with cognitive decline and dementia, and cognitive impair-
ment increases morbidity and mortality in elderly patients 
with hypertension25). We found that the correlation be-
tween BP and cognitive function risk is non-linear and de-
pends on the age of the patient, and intensive blood pres-
sure control is generally not recommended, especially in 
the elderly. Increased blood pressure variability and ortho-
static hypotension in older adults also increase the risk of 
cognitive decline26). Recent studies have linked changes in 
active blood pressure to cognitive function. High nocturnal 
SBP levels27), Non-dipper status28) and exaggerated blood 
pressure variability are suggested as important determi-
nants of cognitive impairment. Additionally, ABPM has been 
shown to be an independent factor for brain atrophy in 
older adults29). Therefore, active blood pressure control for 
high-risk groups such as chronic kidney disease using ABPM 

is expected to be helpful17).

4. Drug therapy for elderly patients with CKD

In the case of elderly patients, the selection and dose 
of antihypertensive drugs should consider the risk of side 
effects such as hypotension, electrolyte imbalance, and im-
paired renal function30). In particular, the incidence of hy-
perkalemia, acute kidney injury, and orthostatic hypoten- 
sion due to the use of antihypertensive drugs in elderly 
patients with CKD is higher than in elderly patients without 
CKD31,32). Currently, guidelines such as KDIGO do not men-
tion how to prescribe antihypertensive drugs for elderly 
patients with CKD.

According to the guidelines for hypertension in elderly 
patients published in China in 2019, if a CKD patient has 
proteinuria, angiotensin converting enzyme inhibitor (ACEI) 
or angiotensin II receptor blocker (ARB) should be used, 
starting with a low dose and increasing to the highest dose3). 
Patients with CKD stage 3-4 should start at half the initial 
dose, and potassium and renal function tests should be 
conducted. Simultaneous use of ACEI and ARB is not recom-
mended, and loop diuretics should be used for edema in 
CKD stages 4 and 53). Calcium channel blocker (CCBs) should 
be used in patients with apparent renal function decline 
or salt sensitivity, and alpha/beta receptor blockers should 
be considered in patients with resistant hypertension3). 

In the 2021 KDIGO guidelines, the selection of antihy- 
pertensive drugs is recommended to start with monothe- 
rapy for those over 75 years of age, and to sequentially 
combine ACEI or ARB with a thiazide-based diuretic (loop 
diuretics for advanced CKD) or CCB2). Considering the risk 
of thiazide induced hyponatremia, chlorothalidone had 
good clinical results for lowering blood pressure in advan- 
ced CKD patients33), however, the enrolled mean age was 
below 60 years old (HEBE-CKD trial) even if it was RCT 
study34). In other studies, chlorthalidone was associated 
with a greater incidence of hypokalemia and hyponatremia 
of equal dose compared with thiazide, therefore we consid-
er to follow up the electrolyte for a while35,36). In the case 
of the combination of ARB and CCB, the OSCAR study (An 
angiotensin II receptor blocker-calcium channel blocker com- 
bination prevents cardiovascular events in elderly high-risk 
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Table 2. Suggestion of blood pressure control in elderly chronic kidney disease

Management of hypertension Adjustment for elderly CKD patients

Target BP for elderly CKD (60-79 years) SBP 120-129 and DBP 70-79 mmHg

Target BP for extremely elderly CKD (>80 years) SBP 130-139 mmHg and/or DBP >60 mmHg

Initial antihypertensive drug ACEI or ARB low dose with lab monitoring

Combination therapy ACEI or ARB with CCB (not ACEI and ARB)

Use of diuretics for BP control in CKD 4,5 Loop diuretics (not thiazide)

Drug adherence Fixed dose combination after titration

Considerable side effects Hyperkalemia, acute kidney injury, orthostatic hypotension

SBP, systolic blood pressure; DBP, diastolic blood pressure; CKD, chronic kidney disease; ACEI, angiotensin converting enzyme
inhibitor; ARB, angiotensin receptor blocker; CCB, calcium channel blocker

hypertensive patients with chronic kidney disease better 
than high-dose angiotensin II receptor blockade alone) con-
firmed that the incidence of fatal and non-fatal cardiovascular 
events and cerebrovascular disease was lower in elderly 
patients with CKD than with high-dose ARB treatment37). 
This study was conducted with an average age of 75 years 
old among those with stage 3 CKD. In elderly patients with 
CKD, combination therapy not only reduces side effects but 
also has an additional blood pressure lowering effect38).

Elderly patients with CKD and many comorbidities may 
have reduced drug compliance due to the large number 
of medications they are taking. In combination therapy, 
methods to increase drug compliance with a fixed-dose 
combination should also be considered. Finally, we summa-
rize the guidelines available at this time and make sugges-
tions for managing blood pressure in elderly patients with 
CKD (Table 2).

5. Conclusion

In the current studies and guidelines, strict blood pres-
sure control in elderly hypertensive patients with chronic 
kidney disease is helpful in reducing cardiovascular compli-
cations and mortality. To this end, we need additional re-
search to set treatment criteria tailored to the character-
istics of patients, determine the use of drugs, and reduce 
side effects of drugs.
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