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talian Audit on Therapy of Hypertension
n Chronic Kidney Disease: The TABLE-CKD Study
uca De Nicola,* Roberto Minutolo,* Pasquale Zamboli,* Raffaele Cestaro,† Luigi Marzano,†
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A large body of evidence supports the validity of decreasing blood pressure to target levels
in patients with essential hypertension to prevent cardiovascular disease. This issue
becomes even more critical in chronic kidney disease because of the remarkably greater
risk for cardiovascular fatal and nonfatal events. Indeed, renal patients should maintain
blood pressure levels less than those suggested for the general population. Paradoxically,
management of hypertension in this high-risk patient population is far from optimal and
certainly worse with respect to essential hypertension. The Target Blood Pressure Levels
in Chronic Kidney Disease (TABLE-CKD) study, performed in Italian patients with mild to
advanced chronic kidney disease regularly followed-up by nephrologists, has shown that
the prevalence of patients at target blood pressure is less than 20%. The assessment of
antihypertensive strategy in these patients, however, suggests that there is room for
improvement; in particular, a more aggressive treatment of volume expansion may amelio-
rate hypertension control in this population characterized by a high salt sensitivity of blood
pressure.
Semin Nephrol 25:425-430 © 2005 Elsevier Inc. All rights reserved.

KEYWORDS renal insufficiency, hypertension, cardiovascular disease, guidelines, low-salt
diet, diuretic
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t is well established that the burden of cardiovascular (CV)
risk is considerable across the entire spectrum of chronic

idney disease (CKD) stages.1,2 A recent observational pro-
pective study in a large community-based population has
hown that, at an estimated glomerular filtration rate (GFR)
f less than 60 mL/min/1.73 mo2, a graded and strong asso-
iation between GFR decrease and risk for CV fatal and non-
atal events becomes evident, with the risk reaching a value
pproximately 5 to 6 times greater in patients with predialytic
KD as compared with patients with normal renal function.3
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imilarly, a recent large trial that evaluated the relationship
etween renal dysfunction and CV outcome after myocardial

nfarction found that each reduction of estimated GFR by 10
nits below 81 mL/min/1.73 mo2 is coupled with a 10%

ncrement in the risk for death and nonfatal CV events.4

inally, other recent studies in patients with CKD of various
rigin and degree have shown that over 5 to 6 years of fol-
ow-up evaluation, the prevalence of CV events or death is 2
o 20 times greater than that of renal events, such as doubling
f serum creatinine level or initiation of a replacement ther-
py.4-7 Indeed, the high mortality of CKD patients provides a
easonable explanation to the “paradox of missing dialysis
atients,” that is, the major disproportion between the size of
he nondialytic and dialytic CKD population, with a ratio of
bout 50:1, currently observed in the United States.8

In this scenario, maintenance of low blood pressure (BP)
alues likely becomes an essential intervention in CKD pa-
ients because they have more frequent, severe, and longer
xposure to hypertension than patients without renal dis-

ase.1,2 Moreover, in CKD the BP levels strictly correlate with
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426 L. De Nicola et al.
eft ventricular growth,9 that is, a potent independent predic-
or of CV mortality/morbidity.10 On the other hand, a more
ntensive antihypertensive treatment in moderate CKD pre-
ents the development of CV events during the predialytic
hase,11,12 and, as suggested by a retrospective study,13 ame-

iorates survival in the subsequent dialytic stage. Overall,
hese data indicate that hypertension plays a role in deter-
ining the CV risk for CKD patients that certainly is not

nferior, but probably is greater, as compared with the gen-
ral population in whom it accounts for a population-attrib-
table risk for myocardial infarction of 18%.14

P Targets in CKD
ore than 6 years ago, the National Kidney Foundation

NKF) and the Joint National Committee (JNC VI) recom-
ended maintenance of BP values at less than 130/85 mm Hg

n nonproteinuric CKD patients and less than 125/75 mm Hg
n the presence of proteinuria greater than 1 g/d.15,16 These
ecommendations have been emphasized further in the sev-
nth report of JNC that identifies the value of less than
30/80 mm Hg as the BP target in patients with CKD, regard-

ess of the degree of proteinuria.17 Similarly, the latest version
f the European guidelines for the management of hyperten-
ion have stated that in CKD patients it is advisable to reduce
P intensively to the lowest tolerated level.18

The necessity of low BP values in CKD is derived mainly
rom the evidence of better CV protection by means of opti-

al BP control in the general population, and especially in
igh-risk patients.17,19 Furthermore, interventional trials
imed at the nephroprotective effects of tight BP control have
hown that intensive hypertension control is practicable in
KD patients.20-24 Nevertheless, prospective studies are re-
uired to quantify the impact of entity of BP control on the
egree of CV protection in the CKD population.
Despite the critical role of antihypertensive treatment,
anagement of hypertension persistently has been unsatis-

actory in CKD patients, with most of them showing BP levels
igher than the proposed target values.2,23,25-27 In particular,

n the 1988 to 1994 National Health and Nutrition Exami-
ation Survey (which was the previous largest survey on this

ssue performed in almost 500 CKD patients from a total
opulation of 17,000 patients), only 11% of CKD hyperten-
ive patients had their BP levels reduced to less than 130/85
m Hg.28 In all these previous studies, however, information
ot only was outdated, but also generally was limited to the
ntity of BP control with no data provided on antihyperten-
ive treatment.

arget BP Levels in
KD (TABLE-CKD) Study
e performed a comprehensive audit, the TABLE-CKD

tudy, on hypertension management in a large sample of
talian patients regularly followed-up by outpatient nephrol-

gy specialist clinics. The aims were to verify the adherence n
o proposed BP targets for CKD patients in the real world of
linical practice and to identify barriers to implementation of
uidelines on BP control. The survey has been performed in
9 Nephrology Units situated in Italian universities or com-
unity hospitals. The sample of studied patients was derived

rom the population of nondialyzed and nontransplanted
KD patients with a GFR estimated by the Cockcroft-Gault
quation (eGFR) to be 70 mL/min/1.73 mo2 or less who
egularly received outpatient care in the involved nephrology
linics. To best analyze the management of hypertension by
ephrologists, we excluded patients with follow-up evalua-
ion in the nephrology clinic of less than 6 months. Patients
ith identified or suspected acute renal failure also were

xcluded. Therefore, we selected 713 patients for the study.
ata were collected from September 2002 to March 2003.
or a patient’s BP to be considered at goal, the BP had to be

ess than the targets indicated by the NKF and JNC VI and
ublished before the beginning of the study,15,16 that is, less
han 130/85 mm Hg in nonproteinuric patients and less than
25/75 mm Hg in the presence of proteinuria greater than 1
/d. Patients therefore were divided into 2 groups, reaching
he target (Target group, n � 119) and not reaching the target
No Target group, n � 594) on the basis of both the systolic
P (SBP) and diastolic BP (DBP) values at the study visit.
On average, BP was 116 � 9/71 � 7 mm Hg in the Target

roup and 143 � 15/83 � 9 mm Hg in the No Target group
P � .0001). Most patients showed BP values above the levels
ecommended by guidelines at the time of the study (Fig 1).
pecifically, only 17% of patients had both SBP and DBP at
arget, with the systolic goal being reached less frequently
ith respect to the diastolic target. Adequacy of antihyper-

ensive intervention was even worse (13%) when considering
he targets more recently proposed by JNC 7, that is, less than
30/80 mm Hg independently from the degree of proteinuria
Fig 1). Furthermore, only 40% of patients had their BP re-
uced to less than 140/90 mm Hg, that is, the treatment goal
or individuals with hypertension and no compelling indica-
ions.

The main clinical and laboratory differences between the
arget and No Target patients are shown in Table 1. Patients

igure 1 Percentage of patients with systolic and diastolic blood
ressure values at goal. Values were considered at goal if less than
30/85 mm Hg in nonproteinuric patients and less than 125/75 mm
g in the presence of proteinuria greater than 1 g/d (s), or if less

han 130/80 mm Hg, regardless of the degree of proteinuria (o).
ot reaching the BP target were characterized by a larger
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TABLE-CKD study 427
revalence of advanced age, diabetes mellitus, significant
roteinuria, and CV morbidities. On the contrary, no differ-
nce was detected in the urinary sodium excretion (UNaV)
hat showed a daily salt intake of approximately 9.0 g, with
nly 18% of patients in either group eating less than 6 g
aCl/d. Consequently, no significant difference was ob-

erved in the fractional excretion of sodium (FENa), which
as greater than 1% in nearly all patients.
The evaluation of antihypertensive therapy disclosed fur-

her differences between the 2 groups. As expected, the num-
er of prescribed antihypertensive agents per patient was
ignificantly greater in the No Target group (2.2 � 1.0 versus
.8 � 1.0, P � .01), with 28% of these hypertensive patients
aking any or 1 drug, 37% taking 2 drugs, and 35% taking 3
r more drugs, whereas Target patients were treated with 1 to
drugs in most (71%) cases. Figure 2 shows the distribution
f classes of antihypertensive drugs. Agents counteracting the
ctivity of the renin-angiotensin system were the most pre-
cribed drugs (80% in the Target group and 74% in the No
arget group, P � .05), with a significantly greater preva-

ence of converting enzyme inhibitors (CEI). Only a minority
f patients received combined treatment with CEI and angio-
ensin II receptor blockers (8% in the Target group and 4% in

able 1 Main Clinical and Laboratory Characteristics of Targe

Tar

ge (y)
ale sex (%)

GFR (mL/min/1.73 m2)
roteinuria >1.0 g/d (%)
rinary sodium excretion (mmol/d)
ENa (%)
ctual smoker (%)
iabetic patients (%)
ollow-up period at the nephrology center (mo)
ardiovascular morbidities
Left ventricular hypertrophy (%)
Coronary artery disease (%)
Stroke (%)
Congestive heart failure (%)
Peripheral vasculopathy (%)

he values are mean � SD.

igure 2 Distribution of classes of antihypertensive drugs in patients
eaching (s) and not reaching (�) BP targets. *P � .05 versus
ehe Target group.
he No Target group, P � .03). The second most frequently
sed agent was the calcium channel blocker; a calcium chan-
el blocker was given to a greater percentage of patients in
he No Target group. Surprisingly, loop diuretics were given
nly to a minority of patients; furthermore, the daily dose of
ral furosemide, the loop diuretic given in 99% of cases, was
enerally low, being 55 � 59 mg in the No Target group and
1 � 61 mg in the Target group. Interestingly, furosemide
as given at a dose of 25 mg/d or less in 50% of the No Target
atients.
When dividing the whole group of 713 patients in quar-

iles of estimated GFR, we observed a significant reduction of
he percentage of patients at target from the highest to the
owest quartile (from 23% to 14%, P � .03). We therefore
valuated whether the level of renal function influences hy-
ertension management in the No Target group. The analysis
evealed a slight increase of SBP (�5 mm Hg, on average),
ut not DBP, with worsening of renal function. This occurred
espite an increasing number of antihypertensive agents.
pecifically, although prescription of CEI, angiotensin II re-
eptor blockers, and �-blockers did not change significantly,
greater fraction of patients was treated with a calcium chan-
el blocker and other vasodilating agents. Similarly, the pre-
cription of loop diuretics was more frequent in the lowest
GFR quartiles. The dose of furosemide increased with eGFR
ecrease (38 � 50, 43 � 46, 56 � 50, and 71 � 73 mg/d
rom the highest to the lowest quartile, P � .0001); however,
substantial number of patients still was kept at a dose of 25
g/d or less even in the lowest quartiles (39% in the first

uartile, 49% in the second quartile).
As shown by the changes of UNaV values, only a minor

estriction of salt intake became evident with eGFR decrease
Fig 3). Consequently, FENa values increased proportionally.
f note, diuretic treatment did not influence either UNaV or
ENa values; in fact, neither parameter differed between pa-
ients taking diuretics and those not taking diuretics in the 4

No Target Patients

n � 119) No Target (n � 594) P

14 67 � 13 <.0001
57 .300

15 32 � 15 .020
27 <.002

57 152 � 57 .532
2.1 2.7 � 1.9 .479

10 .070
.0 21.0 .005

60 60 � 51 .540

51
24

.0 8.0

.0 4.3
15
t and

get (

61 �
61

35 �
13

149 �
2.6 �

16
9

64 �

38
16
4
3

10
GFR quartiles.
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428 L. De Nicola et al.
he Lesson of TABLE-CKD
tudy: A Call for Action

he TABLE survey shows that, in a large CKD population,
ore than 5 years after the publication of the JNC VI/NKF

uidelines, treatment of hypertension still is inadequate. We
ound that 83% of patients have BP values greater than the
arget specifically recommended in patients with CKD, most
atients do not even reach the generic 140/90 mm Hg goal

ndicated for patients without renal damage. The BP target
as not achieved in most patients because of the high SBP
alues. Similarly, studies in the general population have
hown a particular willingness of physicians to tolerate a
igher SBP in their patients.29 These findings contrast with
he increased recognition of the importance of systolic hyper-
ension as an independent predictor of CV events and GFR
ecrease in patients with CKD,11,22,30 as in the general popu-

ation.17

The observation of a scarce implementation into clinical
ractice of the NKF/JNC VI guidelines becomes even more
emarkable if one considers that these data have been col-
ected in patients who were followed-up regularly, for ap-
roximately 5 years, by nephrology specialist clinics. The
xclusion of patients with follow-up evaluation in the ne-
hrology clinic for less than 6 months, moreover, allows a

imitation of the biases in data interpretation related to the
hanges of antihypertensive therapy and the concomitant
ariation of blood pressure and renal function, that generally
re larger in the initial few months of intervention.

An additional important difference to the early studies on
ypertension management in patients with CKD,23,25-28 this
urvey provides comprehensive information on patients not
eaching the BP target. With respect to patients at target, the
o Target group basically was characterized by clustering of
ajor risk factors for worse renal and CV outcome such as

lder age, higher proteinuria level, and greater prevalence of
iabetes mellitus and CV morbidities. Therefore, BP values
ere higher in the CKD patients who, carrying the highest

isk for CKD progression and CV disease, likely would gain

igure 3 Urinary sodium excretion (bars) and fractional sodium ex-
retion (line) from the first to the fourth quartile of estimated GFR in
he 594 patients not reaching the BP target. Partition values were
9.8, 29.9, and 40.8 mL/min. *P � .05 versus first quartile, #P �

05 versus others.
he greatest benefit from strict BP control.1,2,10,15,19 c
Although the possibility that patients were not compliant
o the prescribed therapy can be ruled out plausibly because
f the prolonged follow-up period and the large size of the No
arget group, the observational nature of this study does not
llow clarification as whether the poor BP control can be
scribed to undertreatment of hypertension (ie, an attitude of
ephrologists toward therapeutic inertia) or to an intrinsic
esistance to antihypertensive therapy. Nevertheless, the
valuation of the therapy prescribed can shed some light on
his critical issue. We found that, although 1 to 2 antihyper-
ensive medications were sufficient to normalize BP levels in
ost Target patients, BP control was inadequate in the No
arget group despite the prescription of at least 2 drugs in
ore than 70% of cases, with more than one third of patients

aking 3 drugs or more. Therefore, these findings suggest that
t least a substantial fraction of hypertensive patients from
he No Target group somehow were resistant to the antihy-
ertensive intervention. According to this view, the recom-
endation of expert panels to prescribe in CKD patients at

east 2 antihypertensive agents to reach the lower BP goals
robably underestimates the magnitude of the problem;17

ndeed, in the trials showing optimal BP control in patients
ith CKD, the number of antihypertensive agents was 3.5 on

verage.21,22,24,30

We can reasonably hypothesize that resistance was related
o the persistence of extracellular volume (ECV) expansion. It
s well established, in fact, that the impairment of renal func-
ion causes salt retention;2,31-33 the resulting ECV expansion
estores the external salt balance by reducing tubular sodium
eabsorption, which is shown by concomitant increase of
ENa levels above the normal value of 1%, but at the expense
f a steady increase in total body sodium and BP levels.2,33-35

s support to this hypothesis, we found high FENa values in
he No Target patients that indicated the presence of a signif-
cant increment of the ECV compartment; this likely oc-
urred because dietary salt intake in these patients was well
bove the recommended intake of 6 g NaCl/d.17,18 Interest-
ngly, previous studies by our group and others have shown
hat efficacious salt restriction per se normalizes FENa values
nd effectively decreases BP levels in patients with moderate
o advanced CKD.33,34 On the other hand, the pharmacologic
reatment of salt retention also was deficient. In most of the
o Target patients, furosemide was given at doses indicated

or patients with normal renal function that, however, cer-
ainly are inadequate in the presence of reduced GFR. In-
eed, most patients received furosemide at a low dose (�25
g/d), despite a mean eGFR value of approximately 30 mL/
in. Conversely, under these conditions, the maintenance
oses of furosemide should be at least doubled to attain effi-
acious natriuresis and consequent correction of volume ex-
ansion and hypertension.2,31,35

The hypothesized role of volume expansion is supported
urther by the analysis of hypertension management in the 4
uartiles of eGFR in the No Target patients. From the highest
o the lowest quartile, in fact, SBP levels significantly in-
reased despite a larger use of antihypertensive medications.
orsening of SBP control was associated with a marked in-
rease of FENa, showing a greater expansion of ECV in the
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TABLE-CKD study 429
owest quartiles. This likely was dependent on restriction of
alt intake inadequate to the degree of renal impairment.
imilarly, the loop diuretic dose still was inappropriately low
ie, 50-70 mg/d on average) even in the predialytic stages of
KD in which doses 10-fold higher are recommended.2,35

Of note, also the Target group was characterized by high
evels of UNaV and FENa; nevertheless, these patients con-
tantly showed, as compared with the No Target group,
ower BP values despite a minor number of drugs. It is pos-
ible to hypothesize that in these patients hypertension is less
alt sensitive because of less prevalence of the main determi-
ants of salt sensitivity, such as old age and diabetes.36

In conclusion, the TABLE survey shows that nowadays
mplementation into clinical practice of the recommenda-
ions of expert panels on strict BP control in patients with
KD remains unacceptably low even in patients who are

ollowed-up regularly for a prolonged period in tertiary care
enters, and especially in the presence of major risk factors
or worse cardiovascular and renal outcome. However, there
s much room for improvement. Specifically, the TABLE data
uggest that the main barrier to implementation of guidelines
s the insufficient treatment of extracellular volume expan-
ion in patients characterized by a greater prevalence of the
ain factors increasing salt sensitivity of hypertension. A
ore aggressive treatment mainly based on adequate dietary

alt restriction and proper prescription of diuretic agents
herefore may ameliorate hypertension control in this high-
isk population

ppendix
he TArget Blood Pressure LEvels
n Chronic Kidney Disease Study Group
. De Nicola, R. Minutolo, P. Zamboli, F. Catapano, E.
aione, G. Tirino, G. Venditti, D. Avino, S. Borrelli, R. Scigli-

no, T. Materiale, and G. Conte (Second University, Napoli,
taly/ASL NA 1); P. Chiodini, G. Signoriello, C. Gallo (Second
niversity, Napoli, Italy); B. Cianciaruso, S. Torraca, A. Pota,
nd V. E. Andreucci (University Federico II, Napoli, Italy); F.
appi and F. Avella (Hospital, Nola, Italy); B. R. Di Iorio and
. Bellizzi (Hospital, Solofra, Italy); L. D’Apice, S. Mangiaca-
ra, and D. Caserta (Hospital, Caserta, Italy); R. Cestaro, L.
arzano, and P. Giannattasio (Hospital, Sapri, Italy); V. Mar-

ignetti and L. Morrone (Hospital, Benevento, Italy); F. Bu-
etta and G. Gigliotti (Hospital, Eboli); C. Iodice and R.
ubino (Hospital, Ariano Irpino, Italy); A. Lupo and M.
onte (University, Verona, Italy); C. Donadio and V. Panichi

University, Pisa, Italy); M. Bonomini and V. Sirolli (Univer-
ity, Chieti, Italy); F. Casino and T. Lopez (Hospital, Matera,
taly); F. Detomaso and M. Giannattasio (Hospital, Putig-
ano, Italy); F. Elia and M. Virgilio (Hospital, Molfetta, Italy),
. Cristofano and S. Chimienti (Hospital, Manduria, Italy);
. Montanaro, R. Giordano, and A. Marangi (Hospital, Mar-

ina Franca, Italy); F. Petrarulo and V. Giancaspro (Di Venere
ospital, Bari, Italy), M. Strippoli (University, Bari, Italy), E.
araia (S. Rita Hospital, Bari, Italy), M. Gallucci and B. Gi-

ante (Hospital, Galatina, Italy), C. Lodeserto and D. Santese
Hospital, Taranto, Italy), A. Caglioti, D. Mancuso, and G.
uiano (University, Catanzaro, Italy); C. Zoccali, F. Mal-

amaci, and M. Postorino (Consiglio Nazionale della Ricerca
n Reggio, Calabria, Italy); V. Savica and P. Monardo (Pap-
rdo Hospital, Messina, Italy), G. Bellinghieri and A. Mallam-
ce (University, Messina, Italy); F. Rapisarda, P. Fatuzzo, and
. Castellino (University, Catania, Italy).

eferences
1. Sarnak MJ, Levey AS, Schoolwerth AC, et al: Kidney disease as a risk

factor for development of cardiovascular disease. A statement from the
American Heart Association Councils on kidney in cardiovascular dis-
ease, high blood pressure research, clinical cardiology, and epidemiol-
ogy and prevention. Circulation 108:2154-2169, 2003

2. De Nicola L, Minutolo R, Bellizzi V, et al: Achievement of target blood
pressure levels in chronic kidney disease: A salty question? Am J Kidney
Dis 43:782-795, 2004

3. Go SA, Chertow GM, Fan D, et al: Chronic kidney disease and the risks
of death, cardiovascular events and hospitalization. N Engl J Med 351:
1296-1305, 2004

4. Anavekar NS, McMurray JJV, Velazquez EJ, et al: Relation between
renal dysfunction and cardiovascular outcomes after myocardial infarc-
tion. N Engl J Med 351:1285-1295, 2004

5. Keith D, Nichols GA, Gullion CM, et al: Longitudinal follow up and
outcome among a population with chronic kidney disease in a large
managed care organization. Arch Intern Med 164:659-663, 2004

6. Rossing K, Christensen PK, Howind P, et al: Progression of nephropa-
thy in type 2 diabetic patients. Kidney Int 66:1596-1605, 2004

7. Rahman M, Brown CD, Coresh J, et al: The prevalence of reduced
glomerular filtration rate in older hypertensive patients and its associ-
ation with cardiovascular disease. Arch Intern Med 164:969-976, 2004

8. Herzog CA: How to manage the renal patient with coronary heart
disease. The agony and the ecstasy of opinion-based medicine. J Am
Soc Nephrol 14:2556-2572, 2003

9. Levin A, Thompson CR, Ethier J, et al: Left ventricular mass index
increase in early renal disease: Impact of decline in hemoglobin. Am J
Kidney Dis 34:125-134, 1999

0. Levy D, Garrison RJ, Savage DD, et al: Prognostic implications of echo-
cardiographically determined left ventricular mass in the Framingham
Heart Study. N Engl J Med 322:1561-1566, 1990

1. Pahor M, Shorr RI, Somes GW, et al: Diuretic-based treatment and
cardiovascular events in patients with mild renal dysfunction enrolled
in the Systolic Hypertension in the Elderly Program. Arch Intern Med
158:1340-1345, 1998

2. Shulman NB, Ford CE, Hall WD, et al: Prognostic value of serum
creatinine and effect of treatment of hypertension on renal function.
Results from the Hypertension Detection and Follow-up Program. Hy-
pertension 13:I180-I193, 1989

3. Lucas MF, Quereda C, Teruel JL, et al: Effect of hypertension before
beginning dialysis on survival of hemodialysis patients. Am J Kidney
Dis 41:814-821, 2003

4. Yusuf S, Hawken S, Ounpuu S, et al: Effect of potentially modifiable
risk factors associated with myocardial infarction in 52 countries (the
INTERHEART study): Case-control study. Lancet 364:953-962, 2004

5. National Kidney Foundation Task Force on Cardiovascular Disease:
Controlling the epidemic of cardiovascular disease in chronic renal
failure. Am J Kidney Dis 32:S1-S199, 1998 (suppl 3)

6. Joint National Committee on the Detection, Evaluation and Treatment
of High Blood Pressure: The sixth report of the Joint National Commit-
tee on prevention, detection, evaluation and treatment of high blood
pressure. Arch Intern Med 157:2413-2446, 1997

7. Chobanian AV, Bakris GL, Black HR, et al: Seventh report of the Joint
National Committee on prevention, detection, evaluation and treat-
ment of high blood pressure. Hypertension 42:1206-1252, 2003

8. Guidelines Committee: 2003 European Society of Hypertension—Eu-
ropean Society of Cardiology: Guidelines for the management of arte-

rial hypertension. J Hypertens 21:1011-1053, 2003



1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3
3

430 L. De Nicola et al.
9. Ogden LG, He J, Lydick E, et al: Long-term absolute benefit of lowering
blood pressure in hypertensive patients according to the JNC VI risk
stratification. Hypertension 35:539-543, 2000

0. Peterson JC, Adler S, Burkart JM, et al: Blood pressure control, protein-
uria, and the progression of renal disease. Ann Intern Med 123:754-
762, 1995

1. Bakris GL, Williams M, Dworkin L, et al: Preserving renal function in
adults with hypertension and diabetes: A consensus approach. Am J
Kidney Dis 36:646-661, 2000

2. Jafar TH, Stark PC, Schmid CH, et al: Progression of chronic kidney
disease: The role of blood pressure control, proteinuria, and angioten-
sin-converting enzyme inhibition. A patient-level meta-analysis. Ann
Intern Med 139:244-252, 2003

3. Wright JT, Agodoa L, Contreras G, et al: Successful blood pressure
control in the African American Study of Kidney Disease and Hyper-
tension. Arch Intern Med 162:1636-1643, 2002

4. Ruilope LM, Salvetti A, Jamerson K, et al: Renal function and intensive
lowering of blood pressure in hypertensive participants of the hyper-
tension optimal treatment (HOT) study. J Am Soc Nephrol 12:218-
225, 2001

5. Buckalew VM, Berg RL, Wang S, et al: Prevalence of hypertension in
1,795 subjects with chronic renal disease: The modification of diet in
renal disease study baseline cohort. Am J Kidney Dis 28:811-821, 1996

6. Schwenger V, Ritz E: Audit of antihypertensive treatment in patients
with renal failure. Nephrol Dial Transplant 13:3091-3095, 1998
7. Tonelli M, Gill J, Pandeya S, et al: Barriers to blood pressure control and
angiotensin enzyme inhibitor use in Canadian patients with chronic
renal insufficiency. Nephrol Dial Transplant 17:1426-1433, 2002

8. Coresh J, Wei LG, McQuillan G, et al: Prevalence of high blood pressure
and elevated serum creatinine level in the United States. Findings from
the Third National Health and Nutrition Examination Survey (1988-
1994). Arch Intern Med 161:1207-1216, 2001

9. Oliveria SA, Lapuerta P, McCarthy BD, et al: Physician-related barriers
to the effective management of uncontrolled hypertension. Arch Intern
Med 162:413-420, 2002

0. Bakris GL, Weir MR, Shanifar S, et al: Effects of blood pressure level on
progression of diabetic nephropathy. Results from the RENAAL study.
Arch Intern Med 163:1555-1565, 2003

1. Vasavada N, Agarwal R: Role of excess volume in the pathophysiology
of hypertension in chronic kidney disease. Kidney Int 64:1772-1779,
2003

2. Blumberg A, Nelp WB, Hegstrom RM, et al: Extracellular volume in
patients with chronic renal disease treated for hypertension by sodium
restriction. Lancet July 8; 2(7506):69-73, 1967

3. Koomans HA, Roose JC, Mees EJD, et al: Sodium balance in renal
failure: A comparison with normal subjects under extremes of sodium
intake. Hypertension 7:714-721, 1985

4. Cianciaruso B, Bellizzi V, Minutolo R, et al: Renal adaptation to dietary
sodium restriction in moderate renal failure resulting from chronic
glomerular disease. J Am Soc Nephrol 7:306-313, 1996

5. Brater DC: Diuretic therapy. N Engl J Med 339:387-395, 1998
6. Campese VM: Salt sensitivity in hypertension. Renal and cardiovascular
implications. Hypertension 23:531-550, 1994


	Italian Audit on Therapy of Hypertension in Chronic Kidney Disease: The TABLE-CKD Study
	BP Targets in CKD
	Target BP Levels in CKD (TABLE-CKD) Study
	The Lesson of TABLE-CKD Study: A Call for Action
	Appendix
	The TArget Blood Pressure LEvels in Chronic Kidney Disease Study Group

	References


