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Progression of chronic kidney disease (CKD) to end-
stage renal disease (ESRD) is a world-wide major public 
health problem. The prevalence of CKD is high, but the 
accelerated incidence of ESRD far exceeds the rate of 
increase in the prevalence of CKD1. CKD has high costs 
and poor outcomes. The major outcomes of CKD are 
loss of kidney function and development of cardiovascu-
lar diseases. Hypertension is common in chronic kidney 
disease (CKD), and is a risk factor for progression of 
kidney disease and development and worsening of car-
diovascular diseases (CVD)2. It is a cause and compli-
cation of CKD and more than 50-75% of patients with 
CKD have blood pressure more than 140/90 mmHg. Be-
cause CKD and hypertension are often present together 
and both are generally asymptomatic, evaluations of pa-
tients with either condition should be considered. The 

underlying diagnosis of renal disease, the level of GFR, 
and level of proteinuria should be evaluated, as well as 
the complications of decreased glomerular filtration 
rate (GFR), the risk for progression of kidney disease, 
the presence of clinical CVD and CVD risk factors and 
comorbid conditions2. Hypertension is associated with 
more rapid progression of CKD3,4. Several studies have 
shown that treating hypertension in patients with CKD 
and proteinuria may attenuate the decline in glomerular 

filtration rate (GFR)5-7. Guidelines identify CKD as a 
high-risk group warranting intensive hypertension treat-
ment2,8. They recommend pharmacological therapy and 
lifestyle modification to achieve a blood pressure goal 
of <130/80 mmHg for patients with CKD, and equal 
control of systolic (SBP) and diastolic (DBP) blood 

pressure.2 but, there are many studies reporting that the 
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Abstract
Background: Hypertension is associated with more rapid progression of chronic kidney disease. Several studies have 
shown that treating hypertension in patients with chronic kidney disease and proteinuria may attenuate the decline in 
glomerular filtration rate. 
Study objective: The study evaluates the prevalence of hypertension and its association with chronic kidney disease 
progression in patients without and with diabetic nephropathy. 
Methods: Patients with CKD stage 2-4 were followed up by a nephrologist for 12-52 months. A total of 137 patients were 
included in the study, 70 with non-diabetic CKD and 67 with type 2 diabetes and diabetic nephropathy. Demographic 
and clinical parameters were recorded at initiation and during follow-up. Glomerular filtration rate was estimated by 
the Cockroft-Gault formula and progression of CKD by the slope of the estimated GFR decline .
Results: Out of 70 patients in the non-diabetic group, 34 were males, (mean age 50.37±12.2 years). Out of 67 diabetic 
patients, 30 were (males, mean age 57.8±8.4 years). 77% in the non-diabetic group had SBP above 140 mmHg. The 
higher SBP was associated with older age, (53.16±10.8 vs 40.9±12.2 years, p<0.0001). Diastolic blood pressure above 
90 was present in 73%. Pulse pressure above 80 had 5.7% and was associated with older age (p<0.02). Progression 
of chronic kidney disease correlated inversely with age, and positively with diastolic blood pressure and proteinuria 
(p=0.005, p=0.019 and p=0.02 respectively). Multiple regression analysis showed that only younger age and higher 
proteinuria were predictive for chronic kidney disease progression (p=0.00002). 6% of pts in the diabetic group had 
SBP below 140, 19% between 140 and 160, and 75% above 160 mmHg. Diastolic blood pressure below 80 had only 
6% of patients, between 80 and 90 had 37% and above 90 mmHg had 57%. Pulse pressure below 80 mmHg had 
55% and it was correlated positively with age, p=0.009. Progression of chronic kidney disease in the diabetic group 
correlated positively with mean arterial pressure, systolic blood pressure and proteinuria, (p=0.017, 0.036 and 0.000000 
respectively) and inversely with age (p=0.0003). Multiple regression analysis showed that proteinuria, age and SBP 
were the only predictors for chronic kidney disease progression in diabetics.
Conclusion: Isolated systolic hypertension predominates the older age groups, proteinuria and age significantly 
correlate with GFR decline in both groups, and SBP is associated with more rapid progression of CKD in the diabetic 
patients. Hippokratia 2007; 11 (2): 72-76
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prevalence of controlled hypertension at the community 
level is <30%9-11. Recent data in the general population 
also suggest that the prevalence of isolated systolic hy-
pertension is high, especially among the elderly12,13. Wide 
pulse pressure is also prevalent and has been shown to be 
a marker of arterial stiffness and independent risk factor 
for cardiovascular disease14,15. 

Study objective
To evaluate the prevalence of hypertension in dia-

betic and non-diabetic CKD patients followed on an 
outpatient basis, to determine the extent of control of 
systolic and diastolic blood pressure, and the association 
of hypertension with the progression of CKD.

Materials and methods
Two groups of patients with chronic kidney disease 

have been followed on an outpatient basis, at the 
nephrology department, separately, for at least 12 
months, up to 52 months or until the need for renal 
replacement therapy. The non-diabetic group consist-
ed of 70 patients with non-diabetic CKD (underlying 
renal diseases: 17 interstitial nephritis, 24 glomerulo-
nephritis, 7 polycystic kidney disease, 22 hypertensive 
nephropathy) and 67 patients were included in the 
group with diabetic nephropathy as a result of type 
2 diabetes mellitus (DM-2). The following variables 
were recorded: systolic, diastolic and mean arterial 
blood pressure, pulse pressure, body mass index, age, 
gender, hemoglobin, hematocrit, serum protein, albu-
min, total lipids, cholesterol, triglycerides, electrolytes, 
alkaline phosphatase, serum urea, creatinine, uric acid, 
24h protein excretion, protein catabolic rate (PCR/
bw/day). Glomerular filtration rate was estimated by us-
ing the Cockroft - Gault formula (eGFR). Progression 
of CKD was estimated by linear regression of eGFR 
estimates (expressed as monthly decrease of GFR 
in ml/min/month). Blood pressure was measured at 
least on three occasions if a patient had a follow-up 
of 12 months, or more if followed beyond one year. 
The mean value of two measurements with one min-
ute pause between them for the systolic and diastolic 
blood pressure was recorded. The mean of all the re-
corded values of each variable was taken into the final 
statistical analysis. All patients were given angioten-
sin-converting enzyme inhibitor (ACEi), and when 
proteinuria was higher, a combination of ACE-i and 
angiotensin receptor blocker (ARB) was initiated. If 
blood pressure control was insufficient, diuretics, cal-
cium channel blockers and beta blockers were added. 
ACEi or ARB were stopped when hyperkalemia occurred 
(serum potassium > 5.5 mEq/L), or when GFR started 
declining more rapidly (>30% from baseline levels in a 
period of 4 weeks), or when GFR was too low (less than 
15 ml/min/1.73m2). 

Univariate statistical analysis was used to investigate 
the correlations between different variables (Spearman 
rho rank test) and associations between two independent 
variables (non-parametric Mann Whitney U test). In ad-
dition, these variables were investigated in a multivariate 

model using multiple regression analysis for the depen-
dent variable being eGFR decline. Analyses were per-
formed using the Statistica for Windows 6.0 statistical 
package. The p value of less than 0.05 was taken as being 
significant. 

Results
Out of 70 patients in the non-diabetic group, 34 were 

males, and 36 females, and out of 67 in the diabetic group, 
30 were males and 37 females. The mean  ±SD follow-
up in the diabetic group was 22.4±11.5 months and in 
the non-diabetic group 29.8±9.6 months. The mean age 
±SD in the non-diabetic group was 50.37±12.2 and in 
the diabetic group 57.8±8.3 years. The mean ±SD GFR 
in the non-diabetic group was 32.1±15.8 ml/min and 
in the diabetic group 57.8±28.2. Table 1. shows demo-
graphic and clinical variables in both patient groups.

Table 2. shows the prevalence of high systolic and 
diastolic blood pressure in both CKD patient groups. 

23% of patients had lower SBP, (below 139 mmHg in 
the non-diabetic group), and only 6% in the diabetic 
group. Mean systolic blood pressure in the non-diabetic 
group was 154.8±16.7 mmHg and in the diabetic group 
170.7±16.2. Mean diastolic blood pressure in the non-
diabetic group was 96.1±8.5 mmHg and in the diabetic 
group 93.5±9.96 mmHg. The diabetics had isolated sys-
tolic hypertension to a greater extent than non-diabet-
ics. Mean pulse pressure in the non-diabetic group was 
58.3±12.8 and in the diabetic group 77.2±13.9 mmHg. 

Table 3, 4, and 5 show the results of the statistical 

Table 1: Demographic and clinical variables in the 70 patients with 
non-diabetic CKD and 67 patients with type 2 diabetes and CKD

Table 2: Prevalence of hypertension in patients with diabetic and 
non-diabetic chronic kidney disease
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analysis in the non-diabetic group. Spearman rank 
correlation test showed that progression of CKD cor-
related inversely with age, and positively with diastol-
ic blood pressure and proteinuria (p=0.005, p=0.019 
and p=0.021 respectively) (Table 3). The initial 
GFR correlated inversely with SBP and pulse pres-
sure. The higher the initial GFR, the lower SBP and 
pulse pressure, (p=0.009 and p=0.002 respectively) 
(Table 4). Higher SBP and pulse pressure above 80 
mmHg were associated with older age, (p=0.00033 
and p=0.013 respectively). (Table 5) When multiple 
regression analysis was performed, only younger age 
and higher proteinuria appeared to be predictive for 
CKD progression, (p<0.0085 and p<0.0003 respec-
tively). Figure 1 shows the correlation between pro-
teinuria and mean GFR decline in the non-diabetic 
CKD patients.

Table 6 and 7 show the results of the statistical 

analysis in the diabetic group. Progression of CKD in the 
diabetics correlated positively with mean arterial pres-
sure, SBP and proteinuria, p=0.017, 0.036 and 0.000000 
respectively, and inversely with age, (p=0.0003) (Table 
7). Pulse pressure below 80 mmHg had 55% of patients. 
Pulse pressure correlated positively with age, (p=0.009), 
and diastolic blood pressure and initial GFR correlated 
inversely with age, p=0.0219 and 0.0048 respectively 
(table 8). When multiple regression analysis was per-
formed, proteinuria, age and SBP were the only predic-
tors for CKD progression (p< 0.0003, p<0.0007 and 
p<0.0156 respectively). Figure 2 shows the correlation 
between proteinuria and mean GFR decline in the dia-
betic CKD patients.

Discussion
Our study showed that there was a very poor control 

of hypertension in both, non-diabetic and diabetic pa-
tients with CKD. Only 22.8% of patients with non-dia-

STOJCEVA-TANEVA O

Table 3: Variables significantly correlating with eGFR decline 
in the non-diabetic group

Table 4: Variables significantly correlating with initial eGFR 
in the non-diabetic group

Table 5: Variables significantly associated with high systolic, 
diastolic, mean arterial pressure and pulse pressure in the non-
diabetic group

Table 6: Variables correlating with eGFR decline in the diabetic group

Table 7: Variables with significant correlation to age in the diabetic group

Fig. 1: Correlation between proteinuria and mean GFR de-
cline in the non-diabetic group of patients
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betic CKD had SBP less than 140 mmHg and a similar 
proportion, 27% had DBP less than 90 mmHg. The dia-
betic patients had worse control of SBP, only 6% had 
SBP less than 140 mmHg, but better control of DBP, 
43% had less than 90 mmHg. A very insignificant num-
ber of patients in both study groups achieved the target 
blood pressure levels of less than 130/80 or 125/75 mm 
Hg (in proteinuric CKD patients) according to K/DOQI 
guidelines2. Other studies have also showed poor control 
of hypertension in CKD patients in spite of guideline 
recommendations. In 88% of patients in the study of De 
Nicola, the target blood pressure was not achieved, and 
in 84% the blood pressure was above target at the first 
visit to the nephrology unit16. Another study showed that 
only 26.6% of patients in the general population had ad-
equately controlled blood pressure and that poor blood 
pressure control was associated with age >65 yrs, dia-
betes and CKD17. Better control of hypertension in our 
study was associated with higher initial GFR, indicating 
that volume expansion that accompanies later stages of 
CKD was not adequately treated with diuretic therapy. 
The study of De Nicola16 also showed that among pa-
tients with uncontrolled hypertension there were only 
37% of patients who were treated with diuretics and at 
insufficient doses in half of the cases. So, it is plausible 
to conclude that, in general, CKD patients are not ad-
equately and sufficiently treated with antihypertensive 
therapy, and particularly with agents aimed to reduce 
their extracellular volume expansion. 

Proteinuria adversely affected GFR decline in both, 
diabetic and non-diabetic patient groups in our study. 
Proteinuria was not correlated to either SBP or DBP, 
as well as mean or pulse pressure. In the diabetic group 
proteinuria independently of SBP affected GFR decline. 
The study of Ruggenenti also confirmed that protein-
uria is the best independent predictor of both disease 
progression and end-stage renal failure in non-diabetic 
proteinuric nephropathies and that the risk of end-stage 
renal failure is independent of the mean arterial pres-
sure18.  

The MDRD (Modification of diet in renal disease) 

study group confirmed that there was a 0.77 hazard ratio 
for kidney failure if the patients were in the low target 
blood pressure group19. In our study, blood pressure did 
not appear to affect GFR decline in the non-diabetic 
group of patients, most probably because only an insig-
nificant number of patients achieved a low target blood 
pressure. The majority of the patients had high blood 
pressure, and moreover, 67% of them had mean arterial 
pressure above 107 mmHg. In the diabetic group, sys-
tolic blood pressure was associated with faster GFR de-
cline, independently of proteinuria. These results are in 
accordance to the study of Rossing et al that have shown 
in type 2 diabetic patients, that the SBP, together with 
higher baseline albuminuria, hemoglobin A1c and lower 
GFR and hemoglobin were significantly associated with 
doubling of serum creatinine or ESRD20. On the other 
hand, the study of Leehey et al21 showed that diabetic pa-
tients with CKD in whom mean blood pressure was con-
trolled to less than 140/80 mmHg, hypoalbuminemia and 
proteinuria, but not blood pressure were independently 
associated with progression of kidney disease. But the 
univariate analysis in their study showed that the mean 
systolic blood pressure was associated with progression 
of CKD. Moreover, when SBP was <140 mmHg there 
was no association with GFR decline, but above that 
level the rate of GFR decline correlated positively with 
the increase of SBP. 

Our study showed that older age was a protective 
factor for GFR decline in both patient groups. There is 
a lack of studies for GFR decline in elderly patients, but 
the study of Leehey21 also showed in the univariate anal-
ysis that younger age in type 2 diabetics with CKD was 
associated with faster progression. This requires further 
investigation in a larger population study.

Conclusions
In spite of recommendations for vigorous control of 

hypertension in the CKD population, our study showed 
that in clinical practice it is still far from optimal. 

Older age was associated with isolated systolic hy-
pertension in both patients groups, but its prevalence 
was more pronounced in the diabetic group where pa-
tients were significantly older than the patients in the 
non-diabetic group. But, nonetheless, older age was a 
protective factor for faster progression

Proteinuria adversely affected progression in both 
patient groups. 

High SBP adversely affected progression only in the 
diabetic group. 

Higher initial GFR was associated with better con-
trol of hypertension.
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