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RELATIVE EFFECTS OF ANGIOTENSIN CONVERTING ENZYME INHIBITORS AND CALCIUM

ANTAGONISTS IN ADVANCED DIABETIC NEPHROPATHY

Objective: We have previously observed that
calcium antagonists (CA) were associated with
poorer renal survival in African Americans (AA)
with diabetic nephropathy (DN). Here, we in-
vestigate further the effects of CA alone, or in
combination with angiotensin converting en-
zyme inhibitors (ACEI) in advanced DN.

Design: Retrospective study

Setting: Academic nephrology clinic

Patients: 1) Patients who entered the end-
stage renal disease (ESRD) program in years
1993–1998 with a primary diagnosis of DN. 2)
A cross-sectional analysis of pre-ESRD patients
with DN, first seen in the clinic in 1996, then
followed until 2000. Over 80% of patients
were AA, and ; 75% were female in both co-
horts.

Interventions: Patients were categorized ac-
cording to whether they were on either an
ACEI or a CA, alone, or a combination of
these, at presentation to the clinic, and during
follow up.

Main Outcome Measures: Renal survival
(time to ESRD) and effects on blood pressure

Results: In both data sets, patients presented
with advanced renal disease. Those on CA
tended to have lower blood pressure on pre-
sentation, and during follow up, and were
more likely to experience a significant de-
crease in blood pressure over the course of fol-
low up. Using a Cox proportional hazards
model, ACEI–CA status was not found to be
significantly associated with renal survival.

Conclusions: Calcium antagonists (CA) are ef-
fective at lowering blood pressure in advanced
DN, and do not appear to negatively affect re-
nal survival, especially when combined with an
ACEI. (Ethn Dis. 2004;14:87–93)

Key Words: Diabetic Nephropathy, Calcium
Channel Blocker, Angiotensin Converting En-
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INTRODUCTION

Diabetic nephropathy (DN) is cur-
rently the leading cause of end stage re-
nal disease (ESRD) in the United
States.1 Studies among diabetics with
DN have demonstrated that blood pres-
sure control is the most important de-
terminant in the rate of kidney disease
progression in this population.2–5

Among antihypertensive agents, clinical
trials generally support a favorable effect
of renin angiotensin system (RAS)
blockade on proteinuria and progression
of DN.6–8 However, there has been
some concern regarding the role of cal-
cium channel antagonists (CA) in pa-
tients with DN, and in those with non-
diabetic renal disease with proteinuria.8,9

In addition, some debate has occurred
regarding the relative effects of angio-
tensin converting enzyme inhibitors
(ACEI) and CA on cardiovascular dis-
ease (CVD) in diabetic patients.10,11

To achieve recommended blood
pressure goals, most patients with DN
require treatment with several blood
pressure-lowering agents, such as CA,
the effects of which have been proven
previously.2,12 We have observed previ-
ously that African Americans (AA) with
advanced DN who are taking a CA
tended to have poorer rates of renal sur-
vival, compared to those who were not
on CA.13 In this analysis, we have in-
vestigated the relative effects of ACEI
and CA, alone, or in combination, on
renal survival in 2 cohorts of predomi-
nantly AA diabetics with severe renal
disease. We hypothesized that any del-
eterious effects of CA on renal survival
would be ameliorated by the presence of
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an ACEI, and that the combination of
ACEI and CA would be equally effica-
cious as, if not better than, an ACEI or
CA, alone.

MATERIALS AND
METHODS

We performed additional analysis of
2 previously obtained data sets. The first
was a retrospective chart review of pa-
tients entering the end-stage renal dis-
ease (ESRD) program through the ne-
phrology clinic at the University of Mis-
sissippi Medical Center from 1993–
1998.13 Charts from 171 patients with
DN as their primary ESRD diagnosis
were reviewed, and data on basic de-
mographics, blood pressure, renal func-
tion, and blood pressure medications
were collected at the time of presenta-
tion to the renal clinic. For those with
at least one blood pressure measurement
at $3 months of follow up, the mean
arterial blood pressure (MAP) over fol-
low up was determined. For purposes of
this analysis, patients were categorized
according to whether they were on an
ACEI and/or a CA on presentation to
the renal clinic, and during the follow-
up period. A small number of patients
on angiotensin receptor blockers (ARBs)
(, 10) were included in the ACEI
group. The categories were as follows:
ACEI (ACEI, alone), CA (CA, alone),
ACEI/CA (ACEI and CA combined),
or neither (neither agent present). Blood
pressure response is the difference be-
tween MAP on presentation and mean
follow-up MAP. Blood pressure re-
sponders were defined as those who,
over the course of follow up, had a de-
crease from initial MAP of 8 mm Hg
(roughly 12–15 mm Hg systolic and 4–
6 mm Hg diastolic). Blood pressure was
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usually taken by a clinic nurse, with the
patient sitting in a chair for 3–5 min-
utes with either an auscultatory or au-
tomated sphygmomanometer.

The second data set was from a
cross-sectional analysis performed to ad-
dress the bias inherent in an ESRD pop-
ulation.14 The charts of 119 pre-ESRD
diabetic nephropathy (DN) patients
seen in the University of Mississippi
Medical Center renal clinic in 1996
were reviewed in 2000. Data was ex-
tracted, and patients were grouped ac-
cording to presenting and follow-up
ACEI–CA status, as described above.

Statistical Analysis
Data was entered into STATVIEW

(Abacust) for analysis. Differences be-
tween groups were compared by t test
and chi-square test. The effects of
ACEI–CA status on blood pressure,
likelihood of lowering MAP by 8 mm
Hg (BP responder), and renal survival,
were examined at presentation and fol-
low up. Renal survival was defined as
the time from the first clinic visit to the
initiation of dialysis (time to ESRD
[TTE]). In the cross-sectional study, the
change in level of the inverse creatinine
at each year of follow up was also used
as a measure of renal survival. For effects
on renal survival, univariate proportion-
al hazards regression (Cox model) was
performed. For this analysis, the 4
ACEI–CA groups were examined as in-
dividual variables, and as a group vari-
able. In those cases where ACEI–CA

status was significantly associated with
renal survival, a multivariate analysis
was performed. The multivariate analy-
sis included factors previously found to
be significantly associated with renal
survival. For the ESRD data set this in-
cluded creatinine levels, race, starting
ACEI during follow up, and follow-up
MAP ,100 mm Hg.13 For the cross-
sectional analysis, this included age, lev-
els of creatinine and proteinuria, and
follow-up MAP ,100 mm Hg.14 A P
value of ,.05 was considered signifi-
cant.

RESULTS

The ESRD data set comprised 171
patients who were predominantly fe-
male (75.4%), AA (83.0%), hyperten-
sive, obese, and exhibited severe renal
compromise at presentation. The char-
acteristics of the patients by presenting
ACEI–CA group are shown in Table 1.
Slightly more than 40% of patients were
on an ACEI, alone, and 43.2% were on
a CA, alone, at presentation. Table 2
gives similar information by follow-up
ACEI–CA status. Patients who were on
neither agent at presentation, or during
follow up, had the highest levels of cre-
atinine at presentation, and the shortest
TTE.

The number of those in the ACEI/
CA group during follow up increased
significantly when compared to the
number at presentation (P,.001 by x2).
Twenty-eight of the 49 presenting on
CA, alone, had an ACEI added to their
regimen. Those with higher levels of
creatinine at presentation were least like-
ly to be placed on an ACEI (Table 2).
A noteworthy finding was that a lower
percentage of Whites were likely to be
on CA, alone, at presentation (4 of 28),
or during follow up (0 of 28), as com-
pared to AA (P5.044 by x2 for follow
up). Patients with CA in their regimen
had lower blood pressure levels at pre-
sentation, and tended to have lower
MAPs over follow up. A patient’s status

as a BP responder was not predicted by
follow-up ACEI–CA status, gender, or
race. However, those presenting on a
CA (with or without ACEI) were more
likely to be BP responders (25 of 62 on
CA at presentation were BP responders
vs 12 of 70 not on CA at presentation,
P5.0037 by x2). The effects of CA on
blood pressure did not differ by subtype
(dihydropyridine vs nondihydropyridi-
ne).

The cross-sectional data set (Tables
3 and 4) comprised 119 patients. The
demographics at presentation to the
clinic were similar to those in the ESRD
data set, except that the initial levels of
serum creatinine were lower. Again,
those presenting on a CA tended to
have lower presenting and follow-up
blood pressure levels compared to those
on ACEI, alone. Those in the group
taking neither medication tended to
have more advanced renal disease, with
shorter TTE despite having the lowest
blood pressure levels of any group. Nei-
ther race, gender, nor type of blood
pressure-lowering agent, predicted
whether a patient would be a BP re-
sponder.

We examined the effects of present-
ing and follow-up ACEI–CA status on
renal survival. The presenting ACEI–
CA status was not significantly associ-
ated with renal survival in either data set
(not shown). Table 5 shows the associ-
ations of follow-up ACEI–CA status
with renal survival, after univariate anal-
ysis. In general, taking an ACEI, alone,
was most often significantly associated
with improved renal survival, but this
group also tended to have lower levels
of creatinine. On multivariate analysis,
follow-up ACEI–CA status was not sig-
nificantly associated with renal survival.
However, in contrast to previous analy-
sis,13,14 inclusion of follow-up ACEI–CA
status in the multivariate model resulted
in follow-up MAP #100 mm Hg con-
tinuing to be a significant negative pre-
dictor of TTE (ESRD data set: hazard
ratio 2.23 [CI: 1.1–4.4, P5.023]; cross-
sectional: hazard ratio 3.2 [CI: 1.4–6.9,
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Table 1. Baseline characteristics of patients in ESRD dataset*

Characteristic ACEI CA ACEI/CA Neither P,.05†

N
Age (years)
Gender (M/F)
# AA
SBP (mm Hg)
DBP (mm Hg)
Creatinine (mg/dL)
BMI
Duration of DM (yr)
24 hr urine protein (gm)
TTE (weeks)
# BP meds on presentation

43
52.1 (2.0)

14/29
34

172.6 (4.5)
92.5 (2.6)
5.2 (3.3)

33.0 (1.4)
16.2 (1.1)
7.3 (0.7)

62.5 (10.5)
1.63 (.12)

49
53.7 (2.1)

7/42
45

157.8 (3.3)
85.2 (2.1)
5.9 (4.0)

32.3 (1.3)
17.5 (1.2)
6.6 (1.4)

54.7 (8.0)
2.22 (.12)

26
56.1 (3.0)

6/20
18

146.2 (7.1)
82.6 (3.5)
5.8 (0.8)

33.6 (2.2)
19.8 (2.2)
7.1 (2.3)

44.4 (7.6)
2.96 (.18)

53
54.7 (1.4)

15/38
45

163.9 (4.2)
87.2 (2.0)
6.5 (0.5)

30.1 (1.0)
15.5 (1.1)
4.3 (0.6)

72.1 (11.4)
.740 (.13)

1, 2, 6
1, 2

6
3

1, 2, 3, 4, 5, 6

* Values are means 6 standard deviation (SD).
† Statistical comparisons: 15ACEI vs CA; 25ACE vs ACEI/CA; 35ACEI vs neither 45CA vs ACEI/CA; 55CA vs neither; 65ACEI/CA vs neither.
SBP5systolic blood pressure; DBP5diastolic blood pressure; BMI5body mass index (kg/m2); TTE5time to ESRD.

Table 2. Characteristics of patients in ESRD dataset by follow-up ACEI-CA status*

ACEI CA ACEI/CA Neither P,.05†

N
Age (years)
# AA
Initial creatinine (mg/dL)
TTE (weeks)
# with $3 months follow-up
MAP on follow-up (mm Hg) (N 5 133)
BP response (mm Hg)
BP responder (N)‡

48
51.6 (1.8)

40
4.9 (0.5)

78.1 (12.0)
38

114.8 (2.3)
1.2 (2.4)

8

26
57.0 (2.8)

26
7.9 (0.9)

41.6 (11.3)
18

110.0 (3.3)
22.1 (4.3)

6

68
53.4 (1.8)

53
5.0 (0.4)

63.9 (7.1)
62

112.0 (1.6)
22.3 (2.3)

21

29
56.6 (2.1)

23
7.89 (0.6)
36.2 (9.9)

15
109.3 (2.8)

4.9 (3.3)
3

1, 3, 4, 6
3, 6

* Values are means 6 SD.
† Comparisons between groups are as per Table 1.
‡ BP responders achieved a decrease in MAP of 8 mm Hg when comparing mean follow-up MAP to initial MAP.
MAP5mean arterial pressure, other abbreviations are as per text and Table 1.

P5.004]). As observed previously, ini-
tial levels of serum creatinine remained
the strongest predictor of renal survival,
on multivariate analysis of both data sets
(not shown).

DISCUSSION

The importance of blood pressure
control in decreasing the progression of
DN, the leading cause of ESRD in the
United States, is well established, and
has been demonstrated using several dif-
ferent classes of blood pressure-lowering
agents.2,8 Inhibition of the RAS is im-
portant in preserving renal function in
diabetic and non-diabetic patients with
proteinuria, or reduced glomerular fil-

tration rate.2,6–9 While the beneficial ef-
fects of RAS inhibitors in DN are wide-
ly accepted, there have been concerns
regarding the role of CA in patients
with DN or proteinuria. Recently, 2
large trials have demonstrated that RAS
inhibition is superior to CA in patients
with diabetic and non-diabetic renal dis-
ease.8,9 The results of these trials support
the recommendation that RAS inhibi-
tors should be first-line agents for the
treatment of hypertension in patients
with renal disease. However, these re-
sults have led many practitioners to
question whether CA should be used at
all in this population.

Most patients with significant renal
risk factors, such as proteinuria, hyper-
tension, diabetes, and reduced GFR, re-

quire multiple medications for control
of blood pressure.2 Calcium antagonists
(CA) are effective blood pressure-low-
ering agents in this high-risk group of
patients and are, therefore, often neces-
sary to achieve recommended blood
pressure goals. In this study, we inves-
tigated the effects of ACEI and CA,
alone, or in combination, in 2 predom-
inantly African-American data sets with
DN and advanced renal insufficiency.

Calcium antagonists (CA) and ACEI
were used in ,50% of patients at the
time of their presentation to the ne-
phrology clinic, despite the presence of
significantly elevated blood pressure.
The infrequent use of ACEI is probably
secondary to the advanced disease seen
in these patients. In addition, at the
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Table 3. Characteristics of patients in cross-sectional dataset by presenting ACEI-CA status*

ACEI CA ACEI/CA Neither P,.05†

Age (years)
Male/female
# AA
SBP mm Hg
DBP mm Hg
Creatinine (mg/dL)
BMI
Duration of DM (years)
24 hr urine protein
# progressed to ESRD
TTE (weeks)
# BP meds on presentation

31
54.4 6 2.4

25
163.0 6 5.2
89.3 6 1.3
3.5 6 0.4

33.0 6 1.5
16.7 6 1.6
5.1 6 0.9

18
62.4 6 14.1
1.84 (.69)

30
55.8 6 2.1

25
160.6 6 4.4
85.1 6 2.5
3.4 6 0.4

33.4 6 1.6
16.3 6 1.3
5.8 6 1.0

20
81.3 6 13.2
2.07 (.74)

21
58.5 6 2.4

18
158.9 6 6.5
86.0 6 3
3.3 6 0.4

34.1 6 2.6
18.5 6 2.7
4.6 6 1.1

13
79.6 6 10.0
3.24 (1.0)

37
55.0 6 1.8

30
147.3 6 4.8
85.6 6 2.7
5.2 6 0.6

32.5 6 1.6
16.2 6 1.8
2.9 6 0.6

19
87.2 6 22.4
1.38 (1.1)

3, 5

3, 5, 6

3, 5

2, 3, 4, 5, 6

* Values are means 6 SD.
† Between group comparisons as per Table 1.
Abbreviations per text and Table 1.

Table 4. Characteristics of cross-sectional dataset by follow-up ACEI-CA status*

ACEI CA ACEI/CA Neither P,.05†

N
# AA
Creatinine (mg/dL)
# progressed to ESRD
TTE (weeks)
MAP on follow-up (mm Hg)
BP response (mm Hg)
# of BP responders

33
28

3.2 (0.4)
18

80.5 (20.3)
108.1 (1.9)

2.1 (2.4)
6

12
10

4.6 (1.1)
5

93.8 (32)
113.5 (3.8)
26.3 (5.5)

2

55
44

3.3 (0.3)
34

87.2 (10.2)
110.3 (1.3)
0.4 (1.7)

13

19
16

6.7 (0.7)
13

42.9 (15.2)
104.1 (3.9)

6.4 (4.7)
2

3, 6

6

* Values are means 6 (SD).
† Between group comparisons per Table 1.

time that many of these patients pre-
sented, the benefits of ACEI in DN
were not as widely publicized. During
the course of follow up, there was a sig-
nificant increase in the number of pa-
tients treated with both agents in com-
bination. Those with a CA in the regi-
men tended to have lower blood pres-
sure levels over the course of follow up,
when compared to those not on a CA.
Furthermore, presenting on a CA was
associated with a significant (8 mm Hg)
decrease in MAP over the course of fol-
low up. In contrast to some other stud-
ies, renal survival was not significantly
associated with the type of antihyper-
tensive agent used. However, there was
a tendency for regimens including an
ACEI to have better renal survival,
which is explained by the lower levels of

creatinine seen in those groups at pre-
sentation.

In our original analysis of the ESRD
data set, we observed that use of CA was
associated with poorer rates of renal sur-
vival in AAs.13 This effect was not in-
dependent of serum creatinine, and
probably represents physician preference
for use of CA (and avoidance of ACEI)
in patients with significantly elevated
levels of serum creatinine (Table 1). In
this analysis, we observed that the ten-
dency for CA to be negatively associated
with renal survival in this population
was ameliorated by the addition of an
ACEI. This is consistent with data dem-
onstrating that the combination of
ACEI and CA decrease proteinuria and
glomerulosclerosis.15,16 Most of the con-
cerns regarding CA in patients with DN

and/or proteinuria focus on the dihy-
dropyridine subtype. These agents are
less likely to lower urine protein excre-
tion,17 and have been shown to be in-
ferior to ACEI in lowering risk for myo-
cardial infarction in diabetics, and for
slowing renal disease progression in di-
abetics and non-diabetics.8,9,10,18 How-
ever, in placebo-controlled trials, dihy-
dropyridine CA have beneficial effects
on CVD in diabetic patients.11,19 In
contrast, rate-lowering CA (nondihy-
dropyridines) lower urine protein excre-
tion, and are hypothesized to be better
for use in diabetic patients with protein-
uria.15,20 However, the use of rate-low-
ering CA is sometimes complicated by
the need for b blockers for coronary
heart disease treatment and protection,
the high rates of congestive heart failure,
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Table 5. Relationship of follow-up ACEI-CA status to renal survival (univariate anal-
ysis)

ACEI-CA Group Hazard Ratio

Confidence Interval

Lower Upper P

ESRD dataset
ACEI-CA as individual variable

ACEI (yes)
CA (yes)
ACEI/CA (yes)
Neither (yes)

0.692
1.447
0.901
1.685

0.49
.949
.661

1.12

0.976
2.207
1.228
2.54

.036

.086

.51

.013

ACEI-CA as group variable
Neither (reference)
ACEI
CA
ACEI/CA

1
0.488
.878
.595

.302

.513

.381

.788
1.5
.928

.003

.633

.221

Cross-sectional dataset*
ACEI-CA as group variable for TTE

Neither (reference)
ACEI
CA
ACEI/CA

1
.595
.404
.517

.285

.142

.27

1.24
1.148
.991

.167

.089

.047

ACE-CA as group variable for delta 1/Cr at one year of follow-up relative to
Neither
ACEI
CA
ACEI/CA

.19

.304

.293

.04

.061

.067

.902
1.521
1.274

.037

.147

.102

* In cross-sectional dataset ACEI-CA status as independent variable was not significant.

and the presence of autonomic neurop-
athies in patients with diabetes. Despite
these type-specific differences in the re-
nal effects of CA, the effects of CA in
the previous and current analysis did
not differ by subtype.

While much of the concern regard-
ing blood pressure-lowering agents in
diabetics is focused on the role of CA,
there continues to be some concern re-
garding the use of RAS inhibitors. At
the time that the patients in these data
sets were seen, it was common practice
to limit the use of ACEI in AA, based
on the belief that AA did not respond
to these agents. Indeed, we observed
that AA were more likely than Cauca-
sians to be treated with a regimen that
did not include an ACEI. Despite this
observation we found that AA race was
independently associated with better re-
nal survival in the ESRD data set.13

Adding to the confusion are the results
from the Antihypertensive and Lipid-

Lowering Treatment to Prevent Heart
Attack Trial (ALLHAT) that showed
that AA randomized to treatment with
the ACEI lisinopril exhibited a systolic
blood pressure 4 mm Hg higher than
those randomized to chlorthalidone or
amlodipine.21 Another concern regard-
ing the use of RAS inhibitors in patient
populations like this is the potential del-
eterious effects on renal function and
potassium.22 In addition to being less
likely to initiate an ACEI in patients
with significant reductions in renal
function, many physicians hesitate to
increase ACEI dosage in this group.
Failure to increase the dosage of ACEI
may lessen their effect on blood pressure
and protection of renal function. The
question of how aggressively ACEI dos-
age should be increased in DN has not
been settled, but it is generally agreed
that reduced renal function is not an ab-
solute contraindication to avoid RAS in-
hibitors. Since this analysis demon-

strates that RAS inhibition tends to pos-
itively affect renal survival, we believe all
diabetics should have a trial of RAS in-
hibition, regardless of level of renal
function. The additional cardiovascular
protection provided by ACEI in diabet-
ics supports this idea, and the use of
these agents in AA.17,18,23,24

While RAS inhibition is important
in preserving renal function in diabetics,
it appears to be relatively more impor-
tant to lower blood pressure to currently
recommended targets than to use any
specific agent.2,3 In support of this no-
tion is our observation that those in the
ESRD data set who presented on an
ACEI had higher blood pressure and
poorer rates of renal survival.13 The
higher blood pressure levels seen in
those treated with an ACEI are probably
due to practitioners’ reticence in increas-
ing the dosage in patients with reduced
renal function. In addition to the effi-
cacy of ACEI in lowering blood pressure
in AA, the better blood pressure re-
sponses seen with regimens including a
CA may be a result of practitioners’ will-
ingness to increase the dosage of a CA
in patients with advanced renal insuffi-
ciency.24 However, in these cohorts with
advanced renal disease, the effect of sub-
stantially lowering blood pressure to rec-
ommended targets on renal survival is
not entirely clear. With the inclusion of
ACEI–CA status on follow up in the
multivariate analysis, lower blood pres-
sure (MAP ,100 mm Hg) remained an
independent predictor of shorter TTE.
We are not sure why this is the case, but
hypothesize that low MAP in these
high-risk individuals suggest other co-
morbid conditions. This is illustrated, to
some degree, in the cross-sectional data
set, since 40% of those on neither agent
at follow up, those with worst renal sur-
vival, had MAP ,100 mm Hg
(x25.035, compared to those in other
ACEI–CA groups). However, in diabet-
ics with less advanced disease, blood
pressure appears to be a continuous var-
iable with regard to development of al-
buminuria or progression of nephropa-
thy.2,5,6,25
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. . . physicians need to be

attentive to blood pressure in

patients with DN, and

should make every effort to

achieve the recommended

blood pressure targets.2,23,24

This study had limitations that re-
strict the strength of its conclusions.
Both data sets were retrospective, and
the ESRD data set had a selection bias,
as it only included patients who had
reached ESRD. However, the use of the
cross-sectional data set addressed this se-
lection bias, and the results from both
data sets were similar. The patients in
these data sets were treated by several
nephrologists who did not follow a stan-
dard protocol. Therefore, several differ-
ent ACEI and CA were used at various
dosages. The effect of any medication
on blood pressure is dependent on dos-
age and compliance, but we were not
able to obtain consistent data on these
factors. In addition, we may not have
captured fully the effects of blood pres-
sure-lowering agents on blood pressure,
due to the lack of a specified protocol
for measurement. Finally, we did not
have adequate data on other factors that
may influence progression of renal dis-
ease in diabetics, such as control of se-
rum glucose and lipid levels. While
these factors are important, they have
not been definitively associated with
progression of disease in patients with
advanced renal insufficiency.17,26

In summary, physicians need to be
attentive to blood pressure in patients
with DN, and should make every effort
to achieve the recommended blood
pressure targets.2,23,24 While CA may not
be the initial antihypertensive agent to
use in this patient group, they are often
necessary to lower blood pressure to ad-
equate levels. This is particularly true in

those with significant albuminuria, or
reduced GFR.2,7,17,23,24 Therefore, anti-
hypertensive regimens that contain a
CA are more likely to achieve blood
pressure goals in patients with moderate
to severe DN. Moreover, any deleterious
effects of CA on renal function and pro-
teinuria will likely be ameliorated when
used in combination with a RAS inhib-
itor. In conclusion, similar to findings
with ACEI,22 practitioners should not
avoid using CA in hypertensive diabet-
ics with nephropathy and reduced renal
function.
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