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Boston Criteria for Diagnosing Heart Failure

Criterion

Point value

Category I. history

Rest dyspnea

Orthopnea

Paroxysmal nocturnal dyspnea

Dyspnea while walking on level area

Dyspnea while climbing

— Il S S

Category II: physical examination

Heart rate abnormality (1 point if 91 to 110 beats per minute; 2
points if more than 110 beats per minute)

lor2

Jugular venous elevation (2 points if greater than 6 cm H,0; 3
points if greater than 6 cm H,0 plus hepatomegaly or edema)

20r3

Lung crackles (1 point if basilar; 2 points if more than basilar)

lor2

Wheezing

Third heart sound

Category III: chest radiography

Alveolar pulmonary edema

Interstitial pulmonary edema

Bilateral pleural effusion

Cardiothoracic ratio greater than 0.50

Upper zone flow redistribution
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sample. The study was carried out between July 6, 2009, and
April 12, 2012, at a public teaching hospital and approved by
the local Research Ethics Committee.

P1059 STUDY PROTOCOL

After screening, potentially eligible patients were invited to take
part in the study, and written informed consent was obtained
from all participants (Figure 1). Data were then collected on
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N Overall 16 CG
Characteristic (N=75) (n=38) (n=37) P Value
Sociodemographic data
Age, mean (SD), y 60(11.0) 60.6 (10.5) 593 (12.2) 592
Male sex 52 (69) 28 (74) 24 (65) 560
White ethnicity 63 (84) 33(87) 30(81) 37t
Clinical data
Duration of heart failure, median (IQR), y 2(0.5-7.0) 3.5(1.0-7.2) 1(0.1-5.7) .08¢
Ischemic source 17 (23) 8(21) 9(24) 950
METHODS Nonischemic source 58(77) 30(79) 28 (76) 780
Left ventricular ejection fraction, mean (SD), % 26.0(8.7) 27.4(8.9) 246 (8.4) 162
Boston score, points, mean (SD) 11.9(1.8) 11.9(1.8) 12(22) 867
Endogenous creatinine clearance, mean (SD), mL/min/1.73 m? 71.4(28.0) 69.7 (29.1) 732(21.1) 582
STUDY DESIGN NYHA class Il 35(47) 18 (47) 17 (46) 670
. . ) o ) NYHA class IV 34 (45) 16 (42) 18 (49) 67
This was a_tandomized, blinded, parallel-group clinical trial. Curtent medications
: s 43 : @-Blockers
Outcome assessments were water and sodium restriction in pa- Metoprolol tartrate 42 (56) 23 61) 19.51) 3
tients with ADHF-. Carvedilol 2(3) 0 2(5) 2
P 1 O 5 9 Angiotensin-converting enzyme inhibitors
Captopril 36 (48) 19(50) 17 (46) 82
Enalapril maleate 22 (29) 13 (34) 9(24) 45
RANDOMIZATION Angiotensin receptor blockers 8 (1) 4(11) 4(11) >99
Spironolactone 38 (51) 20 (53) 18 (49) >99
. . . . . =
A simple sequential randomization plan was generated online EXEJ:;?;EZ éf §§?§ ;] Eﬁg{ ;2, }2?; >§§
using the http://www.randomization.com website. An exter- Hydrochiorothiazide 9(12) 7(18) 29 15
nal 1nvest1gator was respon51ble for the randomlzatlon plan used Abbreviations: CG, control group; IG, intervention group; IQR, interquartile range; NYHA, New York Heart Association (functional classification: IIl, dyspnea on
for patient allocation. minor exertion; IV, dyspnea at rest).
Sl conversion factor: To convert creatinine clearance to milliliters per second per meters squared, multiply by 0.0167.
P 1 O 6 O Determined using unpaired, 2-tailed ¢test for between-group comparisons.

O Determined using Fisher exact test. 0 6 O b |
“Determined using Mann-Whitney test. P 1 Ta e 1 .
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P1059. STUDY PROTOCOL

Shortly after allocation, the on-call dietitian—previously
briefed on the study protocol—was notified of randomization

and tasked with changing each patient’s dietary prescription
so that the randomized diet would be delivered at the next meal.
In both groups, the prescribed study diet was entered into pa-
tients’ electronic medical records using the same wording: “Diet
as per study protocol. Patient is to receive study dietuntil __ /
or discharge. Do not change diet.” When patients required a
special diet for other reasons, the electronic medical record was
amended accordingly (eg, with addition of the wording “DM
diet” for patients requiring a diabetic diet).

P1060 BLINDING

Professionals involved in patient care were blinded to allocation

throughout the study period. All initial assessments were per-
formed before randomization by the same investigator (G.B.A.).

Clinical examinations during admission and at 30-day follow-up
were performed by a nurse who was also blinded to allocation.
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STATISTICAL ANALYSIS

The objective of the statistical analysis was to compare within-
patient changes between treatment groups. Therefore, mixed-
effects models were undertaken to measure such changes. Con-
tinuous variables are expressed as mean (SD) if normally
distributed or as median (interquartile range [IQR]) if skewed.
Between-group differences in quantitative variables were as-
sessed with the t test (for normal distribution) or the Mann-
Whitney test (for skewed variables). A paired 2-tailed ¢ test was
used [or analysis of within-group differences in body weight and
CCS. The Fisher exact test or Pearson x” test was used as appro-
priate for analysis of between-group differences in categorical vari-
ables. All analyses were performed by intention to treat. The sig-
nificance level was setat P<<.05. All analyses were performed using
commercial software (SPPS, version 18; SPSS Inc).

FIESHUTUVRLY

DR RESULTS

From July 6, 2009, through April 12,2012, a total of 813
patients were admitted with ADHF and assessed for eli-
gibility. Seventy-five patients were randomized; 38 were
allocated to the IG and 37 to the CG. There were no deaths
or withdrawals during the study period (from admis-
sion to the seventh day ). Four patients were lost to 30-
day follow-up: 3 because of transportation issues to at-
tend the 30-day follow-up visit (IG, 1; CG, 2) and 1 (CG)
for an aortic surgery performed during the 30-day fol-
low-up visit. A Consolidated Standards for Reporting of
Trials flow diagram of patient progress through the trial

is shown in Figure 1.
P1060

Mt
ADNENTLED

813 Assessed for eligibility

738 Excluded
579 Did not meet inclusion
criteria
4 Declined to participate
155 For other reasons

75 Randomized

38 Received intervention (maximum

additional sodium intake, 800 mg/d;

maximum fluid intake, 800 mL/d)

37 In control group (3-5 g of total
sodium intake; minimum fluid
intake, 2.5 L/d)

'

'

1 Lost to follow-up

3 Lost to follow-up

'

'

75 Analyzed
38 During hospital stay
37 At 30-d follow-up

71 Analyzed
37 During hospital stay
34 At 30-d follow-up

Figure 1. Consolidated Standards for Reporting of Trials flowchart.

P1059
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SAMPLE SIZE

Sample size was calculated with WinPepi, version 11.1 (http:
//www .brixtonhealth.com/pepi4windows.html). We used the
weightloss values reported by Travers et al,” who assessed weight
loss in patients hospitalized for ADHF and clinical conges-
tion. For a significance level of a=.05, a statistical power of 80%,
and a substantial difference in weight loss of 2 kg within 3 days,
the minimum sample size was calculated as 74 participants (IG,
37; CG, 37).

P1060
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Figure 2. Change in body weight from baseline to 3-day reassessment and
from baseline to the end of the study period in the intervention and control
groups. Significance was determined using the Mann-Whitney test. Data
points indicate the mean values; whiskers indicate SD.
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Clinical Congestion Score

CG / - 3 " 44 [ 3 " 3 5 ] po i n tS Figure 3. Change in clinical congestion score from baseline to 3-day

reassessment and from baseline to the end of the study period in the

—_— intervention and control groups. Significance was determined using the
p _— Mann-Whitney test. Data points indicate the mean values; whiskers

indicate SD. P1061
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Visual Analog Scale of Thirst, Points
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] ‘i Hs ﬁ J 4 Figure 4. Progression of perceived thirst during the study (time, P=.32;

group, P=.25; time x group P =.01; by mixed-effects models). Data points
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X

INTRAVENOUS MEDICATIONS
E

NDFATICER U
94T /0T d\ During the first 3 days of admission, there were no sig-
\ —_—
° /_I_\\ —_— j Z venous administration of diuretics (IG, 94.7%; CG, 97.3%;
P > .99), vasodilators (IG, 26.3%; CG, 18.9%; P = .58),

nificant between-group differences in the rate of intra-

or inotropes (only 1 patient, allocated to the IG, re-

IG 84 7 [4 O 7 ] m g /d VS ceived dobutamine hydrochloride) for treatment of HF.
/ - . There were no significant between-group differences in

. _ the mean dose of loop diuretics administered as an inter-

CG / 79 . 1 [3 1 . O] m g /d s p _— 50 mittent intravenous bolus injection at baseline (IG,
_ 84.7 [40.7] mg/d; CG, 79.1 [31.0] mg/d; P = .50) nor were

° *9'/{ there any significant differences in the percentage of pa-
9 T tients receiving continuous intravenous infusion of loop
diuretics or in the percentage of patients receiving intra-

IG p 4 d a ys ; IQ R’ 2 \ O -— 7 . 2 venous vasodilators. The median time to transition from

intravenous to oral diuretic therapy was similar in the IG

CG , 4 daYS’ IQR 2 . O_ 7 . O ’ p = 9 7 (4 days; IQR, 2.0-7.2) and CG (4 days; IQR 2.0-7.0; P = .97).

P1061
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AR SR T CARESLSERL
Follow-up (Table 3,4)
v B5ESEIGTS - MH R ()

Clinical data
Weight, kg 73.7 (13.3) 725 19.0) .76

(I

— PN Y Laboratory values
"I:I' O) j j [lj] 73\ Creatinine, mg/dL 134(042) 129(04) 61
Urea, m/dL 740(300) 613(246) 11
13Z ! (
~ . — (
— b = Potassium, mEq/L 451(05) 44405) 57
aj b nCG CJ: D 2 . 4 pOI nts =] \ D j ' Hemoglabin, g/dL 137(18)  128(19) 22

(
/ n 7'.5' & Clinical congestion score 7.9(3.8) 0(3.1) .02
j-lJ’ '~ < — Thirst, VAS score 421(24) 3. 91 @7 64
’ ~ NYHA functional class 2.16 (0.9) 1.89 (0.8) 16
‘o] =
7w ClE IGTE
N - Sodium, serum, mEq/L 139.4 (3.7) 140.4 (2.2) 16
Sodium, urinary, meq/L 73.7 (49.7) 72.3(37.2) .89
Abbreviations: CG, control group; |G, intervention group; NYHA, New York
0 L — Heart Association; VAS, visual analog scale.
0 . - . -_— Sl conversion factors: See Table 2.
’ , aSignificance determined using multiple comparison test with Bonferroni

correction.
Table 4. CCS at the End of the Study and at 30-Day
Table 2. Progression of Laboratory Variables in the Intervention and Control Groups Follow-up and the Difference Between These Periods
in the 1G and CG
Baseline P Study End P P Mean (SD)
Characteristic 1G CG Value 1G CG Value?  Value®
— Characteristic 1G CG
Creatinine, mean (SD), mg/dL .3(0.5) .3(0.6) .86 1.3(0.5) 2(0.3) 44 .55
Urea, median (IQR), mg/dL 56 (48-87) 58 (41-83) 38 59 (43-88) 49 (42-71) 06 32 CCS at study end 6.4 (3.0),n=38 7.1(26),n=37
Sodium, serum, mean (SD), mEg/L 139 (4) 139 (5) 54 139 (4) 139 @ >.99 48 CCS at 3°'daf°”°W'UP 79(38),n=37 6.0(3.0),n=34
Sodium, urinary, median (IQR), mEq/L 74 (46-109) 81 (46-98) 59 74 (45-94) 89 (51-119) 13 10 ACCSpgp-£na 1.5 (3.6) -12(33)
Potassium, mean (SD), mEq/L 3(0.5) .3(0.6) 49 4.3 (0.6) .0(0.5) .52 .32
Hemoglobin, mean (SD), g/dL 13 (2) 3(2) 23 13 (3) 3(2) 13 90 Abbreviations: CCS, clinical congestion score; GG, control group;
BNP, median (IQR), pg/mL 1084 (608-1820) 1425 (632-2297) .67 954 (488-1331) 770 (4485-1400) 92 51 ACCSoao-ce, difference in CCS between 30-day follow-up and the end of the
study; |G, intervention group.
aDiff ignificant at P=.002; adjusted trix fi
Abbreviations: BNP, brain-type natriuretic peptide; CG, control group; |G, intervention group; IQR, interquartile range. correé{;rsrgiedis;tger:xagcg at hospitéladzi;%e covariance marbx for
Sl conversion factors: To convert BNP to nanograms per liter, multiply by 1; creatinine to micromoles per liter, multiply by 88.4; hemoglobin to grams per liter, ’
multiply by 10; potassium to millimoles per liter, multiply by 1; serum sodium to millimoles per liter, multiply by 1; and urea to millimoles per liter, multiply by
£ P1062

aMultiple comparison test with Bonferroni correction.
bRepeated-measures analysis (generalized estimating equations method) for the between-group difference from baseline to the end of the study period.
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IG,11.A[29%];

All visits to the emergency department or hospital ad-

CG 7 A [ 1 9 0/0 ] p — 4 1 mission were computed within a 30-day period after the
14 .

seventh day or discharge. There were no significant be-
tween-group differences in the number of readmissions
occurring within 30 days of the end of the study (1G, 11

BRI 00pg/mLbLE T T
RSB ARDOKRETIRI XD

Median BNP levels at baseline were elevated and similar

= = = A\ in both groups (IG, 1084 [608-1820] pg/mL; CG, 1425

j( _J/__C @ D \ IGT%E};b [632-2297] pg/mL; P = .67) (conversion of BNP level to
= A\ - nanograms per liter is 1:1). By the end of the study, both
=1 j:) >, 7:_ groups had experienced similar reductions in median BNP
levels (IG, 954 [488-1331] pg/mL; CG, 770 [448-1400] pg/

IG p 7/2 2 A ; mL; P =.92). However, the IG had more patients with a

BNP level greater than 700 pg/mL at the end of the study,

CG / 1 / 2 O A p = 04) and this subset of patients had a higher readmission rate

(7 of 22 patients) compared with controls (1 of 20) (P = .04).

P1062
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