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Risk factors for mortality in users of ibopamine
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Aims In September 1995, the indication for the oral dopamine agonist ibopamine
was restricted in the Netherlands and in several other European countries to patients
with NYHA-class II heart failure as a result of an interim analysis of the PRIME-II
trial. This trial demonstrated an increased risk of mortality in patients with NYHA-
class III/IV heart failure on ibopamine. In September 1995, we initiated an
assessment of the effects of ibopamine under everyday circumstances in a cohort of
users of ibopamine in all NYHA-classes.

Methods In a nationwide retrospective cohort study all 2147 community pharmacies
and drug dispensing general practitioners received a request to list all patients to
whom they had dispensed ibopamine in the preceding years. All responding drug
dispensing outlets (DDO) received a questionnaire on cardiovascular risk factors and
mortality for the general practitioner of a random sample of these patients. DDO
were also requested to send an anonymised printout of the complete medication
record. On the end-date of follow-up, February 15th 1996, mortality rates were
compared across categories of ibopamine use, adjusted for potential confounders. To
assess medication use, drug exposure was compared in a 3 months’ period before
date of death in the deceased, and before a random date in those patients who were
still alive.

Results In patients with NYHA-class III/IV heart failure, multivariate analysis
indicated that current use of ibopamine was significantly associated with mortality
(RR 1.37;95% CI: 1.15-1.64). In patients with NYHA-class I/II heart failure,
however, multivariate analysis showed a 2.03 (95% CI: 1.10-3.72) risk of mortality
in current users of ibopamine. Apart from current use of ibopamine, male gender
and increased serum creatinine were also independent risk factors for mortality in all
NYHA-classes. No statistically significant association was found between mortality
and current use of amiodarone or use of amiodarone at baseline.

Conclusions The increased risk of mortality in patients with NYHA-class III and IV
heart failure on ibopamine seems to confirm the main finding of the recently
published PRIME-II trial. However, our results indicate that also patients with
NYHA-class I/11 heart failure may be at an increased risk of mortality when using
ibopamine. Additional research on the effects of ibopamine in these patients is
warranted and the use of ibopamine in NYHA-class II heart failure patients may
have to be reconsidered.
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Introduction

Ibopamine is an orally administered dopamine agonist which
was registered in the Netherlands in 1991 for the treatment
of mild congestive heart failure (CHF) in combination with
diuretics, and for moderate to severe heart failure in
combination with diuretics, angiotensin converting enzyme
(ACE) inhibitors or digoxin. Ibopamine has peripheral and
renal vasodilatory properties, both in healthy volunteers as
well as in patients with congestive heart failure [1, 2]. Other
pharmacological properties of ibopamine are mild positive
inotropic activity, increased diuresis and inhibition of both
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renin-angiotensin-aldosterone activity and noradrenaline
plasma levels when elevated at baseline [1—4]. The inhibition
of the neurohormonal response in patients with congestive
heart failure was considered to be the main mechanism for
the favourable effects of ibopamine.

In view of the increasing prevalence and incidence of
congestive heart failure in western countries, ibopamine was
regarded as a promising pharmacotherapeutic contribution
to the treatment of patients with congestive heart failure [5,
6]. Several studies confirmed the beneficial haemodynamic
and neurohormonal effects of ibopamine in patients with
congestive heart failure without revealing major adverse
effects, although previous experiences with new drugs such
as milrinone and vesnarinone urged caution with respect to
ultimate effects on survival [7-10].
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Until August 1995, only limited data were available on
the effects of ibopamine on mortality [11]. At that time,
however, results from an interim analysis of the PRIME-II
trial (Prospective Randomized studies of Ibopamine on
Mortality and Efficacy) indicated a significantly increased
risk of mortality in patients with moderate to severe CHF
(NYHA classes III and IV) randomized to ibopamine as
compared with the control group. As a consequence, the
safety committee decided to terminate the PRIME-II trial.
Recently, the final findings of the PRIME-II study were
published [12].

In response to the findings of the interim analysis of the
PRIME-II study, the indication for ibopamine in the
Netherlands was restricted to heart failure NYHA-class II
patients only. At that same time, the Inspectorate for Health
Care in the Netherlands initiated a nationwide retrospective
cohort study, which aim was to provide information on
utilization of ibopamine and on mortality and associated risk
factors in patients treated with ibopamine. As we were
especially interested in the effects of the use of ibopamine
under everyday circumstances, we included patients of all
NYHA-classes in our study.

Methods

Early in September 1995, all 2147 community-based drug
dispensing outlets (DDO) in the Netherlands received a
request to list all patients to whom they had dispensed
ibopamine in the preceding years. These 2147 DDO
comprised 1516 community pharmacies and 631 drug
dispensing general practitioners (GP). A reminder was sent
in November 1995. The 1983 responding DDO (92%) had
dispensed ibopamine to 14024 patients. Subsequently, all
GPs with a DDO who had dispensed ibopamine to a total
of 1573 patients received a questionnaire for each of these
patients. In addition, a random sample of 1573 patients was
drawn out of the remaining 12451 patients to whom
ibopamine was dispensed by their community pharmacist.
The same questionnaire was sent to the community
pharmacist of the patients in this sample with the request to
forward the questionnaire to the patient’s GP. This
procedure was necessary because we did not have the names
of the GPs of the patients to whom ibopamine was dispensed
by the community pharmacist. In this way, a total of 3146
questionnaires were sent to the GPs of patients to whom
ibopamine was dispensed. The GPs were asked to complete
the questionnaire and return it to the Inspectorate for Health
Care. The questionnaire addressed on cardiovascular risk
factors, such as previous myocardial infarction, angina
pectoris, atrial fibrillation and diabetes mellitus, indication
for ibopamine (NYHA-class), current use of ibopamine and
mortality. The DDOs were also asked to return a printout
of the complete medication record of these patients to the
Inspectorate for Health Care. Patients were followed from
the date of the first prescription until death or the end of
the study period which was February 15th, 1996, whichever
came first. In order to assess medication use, a drug exposure
window of 3 months was defined in each patient for whom
a printout of the medication record was available (n=1146).
Every patient still alive at the end of the study period was
assigned a random date in the printout of the medication
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record. Drug exposure within 3 months before the date of
death in deceased patients was taken and compared with
drug exposure in a similar 3 months period preceding the
random date in those patients who were still alive on
February 15th 1996. For every prescription, the alleged
duration was calculated on the basis of the ratio of the total
number of tablets or capsules and the prescribed daily
number of tablets or capsules. A patient was considered to
be exposed to every drug for which the date of a filled
prescription fell within the 3 months drug exposure window
or for which the end date of the alleged duration overlapped
the date of death in deceased patients or the random date
in nondeceased patients.

As mortality from all causes was the primary end point of
interest, as it was in the PRIME II trial, we analysed risk
factors for mortality in deceased patients and in those patients
who were still alive at the end of the study period.

Continuous variables were analysed with a Student’s
t-test or Mann—Whitney test when non-normally distributed.
The prevalence of risk factors in both deceased and
nondeceased patients were analysed and expressed as a
relative risk with a 95% confidence interval (95% CI). Apart
from crude and stratified univariate relative risk estimates,
we performed multivariate analysis on the complete dataset
with a risk ratio regression model using the GENMOD
procedure of the SAS statistical software package. All
variables which were significantly associated with mortality
in the univariate analysis were entered into the model. In a
second multivariate analysis, carried out in a forward stepwise
fashion with the risk ratio regression model, we introduced
dummy variables to adjust for confounding which might
result from missing values. In the subset for which we
obtained both questionnaire data and a printout of the
medication record, additional multivariate analyses were
performed to correct for potential confounding by severity.
Here, we made extra dichotomous variables on the basis of
two indicators of the severity of CHF. These two severity
indicators were based on the simultaneous use within the 3
months drug exposure window, respectively: 1) an ACE-
inhibitor, loop-diuretic and digoxin and 2) an ACE-
inhibitor, loop-diuretic, digoxin, and a vasodilatory agent.
All tests were two-sided with rejection of the null hypothesis
at a P value <0.05.

Results

More than 92% of the DDO responded to our request to
list all patients to whom ibopamine was dispensed. Based
on the 14024 patients listed by the reacting DDO, the
number of patients treated with ibopamine in the preceding
years could be estimated at &~ 15000. The mean number of
patients per community pharmacy was 9 (median:6; range
0—145), and per GP with a DDO 3 (median: 1; range : 0-20).
Completely filled in questionnaires were obtained from the
GPs on 2246 patients (71%), of which 1049 came from GPs
via pharmacists (66%) and 1197 (76%) from drug dispensing
GPs. Printouts of the computerised medication records were
available of 1304 patients (41%). The analysis of risk factors
for mortality apart from medication use was based on 2246
patients, while in a subset of 1146 patients for whom both
a questionnaire and a printout of the medication record
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were available, the association between mortality and
medication use could be studied in more detail. In Table 1,
general characteristics are given of all 2246 patients on
whom a questionnaire was obtained. Analyses were based
on patients deceased before February 15th 1996 (n=625;
mean follow-up 395 days) and those patients who were still

alive on that date (n=1621; mean follow-up 679 days).

Table 1 Description of 2246 users of ibopamine.

Risk factors for mortality with ibopamine

Of the patients deceased before February 15th 1996, 58%
was male compared with 49% of the nondeceased (Table 1).
The average age of the deceased was 78.5 years compared
with 75.6 years of the nondeceased. According to the GP,
47% of the deceased died from cardiac failure and 21% from
sudden death. The remaining 32% died from other causes,
or the cause of death was unknown. At least 75% of all

Deceased patients

(n=625)

Non-deceased patients

Mean daily dose 315 mg (11.7)*

Mean follow-up 395 days (62.8)

Age (years) 78.5 (0.4)

<64 years 59

65—74 years 124

75—84 years 262

>85 years 180

Gender: female 263 (42%)
male 362 (58%)
unknown

Cause of death:

cardiac failure 295 (47%)
sudden death 128 (21%)
other causes 145 (23%)
unknown 57 (9%)
NYHA—class

NYHA I/1I 52 (8%)
NYHA III 254 (41%)
NYHA IV 253 (40%)
unknown 66 (11%)

Primary cause CHF
333 (53%)
hypertension 93 (5%)

coronary artery disease

cardiomyopathy 206 (33%)
History of myocardial infarction 311 (49%)
Syncope <5 years 136 (22%)
Angina pectoris 349 (56%)
Atrial fibrillation 253 (40%)
COPD 195 (31%)
Diabetes mellitus 170 (27%)
Serum-creatinine ([J.moll_l) 157.5 (4.3)
<94 uymol 1™ 67 (11%)
94-115 ymol 1 92 (15%)
116-151 pmol 1" 115 (18%)
>151 ymol 1" 173 (28%)
unknown 178 (28%)

Ibopamine improved cardiac status 250 (40%)

within 2 months

History of readmissions to hospital 217 (35%)
for heart failure during the use of

ibopamine

Current use of ibopamine according
to the GP**

339 (54%)

m=1621) Relative risk [95% CI|/P value
310 mg (6.1) P=0.6
679 days (43.2) P<0.001
75.6 (0.3) P<0.001
223 1.0 [reference]
452 1.03 [0.78-1.36]
599 1.45 [1.13-1.86]
347 1.63 [1.26-2.11]

824 (50.8%)
795 (49.1%)
2 (0.1%)

1.0 [reference]
1.29 [1.13-1.48]

359 (22%)

827 (51%)

352 (22%)
3 (5%)

1.0 [reference]
1.86 [1.41-2.45]
3.31 [2.52-4.33]

819 (41%)
312 (31%)
475 (24%)

1.17 [1.02-1.35]
0.83 [0.68—1.00]
1.19 [1.03-1.37]

706 (44%) 1.31 [1.14-1.51]
256 (16%) 1.42 [1.21-1.66]
850 (52%) 1.18 [1.02-1.37
547 (34%) 134 [

451 (28%)
370 (23%)

1.16-1.55
1.21 [1.04—1.40]
1.23 [1.06-1.43]

P<0.001

1.0 [reference]
1.44 [1.08-1.91]
1.71 [1.30-2.24]
2.61 [2.03-3.34]

1243 (1.7)
366 (22%)
321 (20%)
320 (20%)
256 (16%)
358 (22%)

938 (58%) 0.58 [0.50—0.67]

317 (20%) 1.89 [1.64-2.17]

675 (42%) 1.82 [1.57-2.12]

*Values are means (s.e.mean) or numbers (%).

**Current use of ibopamine is defined as exposure to ibopamine on the date of death in deceased patients and on the end-date of the study in non-

deceased patients.
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patients treated with ibopamine were in NYHA class III or
IV. The risk of mortality was strongly related to NYHA-
class. Compared with patients in NYHA-class I/11, patients
in NYHA-class IIT and NYHA-class IV had a relative risk
of mortality of 1.86 (95% CI: 1.41-2.45) and 3.31 (95% CI:
2.52-4.33), respectively. Coronary artery disease and idio-
pathic cardiomyopathy as primary causes of heart failure
were both significantly more prevalent in the deceased, with
a relative risk of 1.17 (95% CI: 1.02—1.35) and 1.19 (95%
CI: 1.03-1.37), respectively. Several other cardiovascular
risk factors were significantly more prevalent in the group
of deceased patients. A history of myocardial infarction,
syncope within the last 5 years, angina pectoris, atrial
fibrillation, chronic obstructive pulmonary disease (COPD)
and diabetes mellitus were all significantly more frequent in
deceased patients. Increased serum creatinine levels were
also associated with a higher risk of mortality, especially
when serum creatinine levels were above 151 p,moll_l.
Failure of ibopamine to improve cardiac status within 2
months after starting and a history of re-admissions to
hospital for congestive heart failure were also associated with
an increased risk of mortality. Current use of ibopamine
was associated with a crude relative risk of 1.82 (95% CI:
1.57-2.12).

Table 2 describes drug exposure of 1146 patients of whom
both a questionnaire and a printout of the medication record
were available. Medication use within a drug exposure
window of 3 months before decease or the random date
was analysed in both deceased patients and patients who
were still alive on February 15th 1996, the end of the study
period. Cardiovascular drugs, such as nitrates, digoxin and
loop diuretics, were all significantly more frequently used
by deceased patients. -adrenoceptor blockers and HMG-
CoA-reductase-inhibitors, however, were significantly more
frequently used by nondeceased patients. Apart from
cardiovascular drugs, glucocorticoids, opioids, salicylates and
inhalation corticoids were all significantly more frequently
used by deceased patients. Other categories of drugs did not
reveal significant differences between both groups. In
particular, no statistically significant difference was present

between deceased and nondeceased patients with respect to
use of antiarrhythmics (e.g. amiodarone) during the drug
exposure window.

In a separate analysis stratified for NYHA-class I/1I and
II/1V, crude relative risk estimates of mortality in current
users of ibopamine according to the GP were statistically
significant in both NYHA-class I/1I patients (RR 2.30 95%
CI: 1.33-3.99) and NYHA-class III/IV patients (RR 1.74
95% CI: 1.48—2.04) (Table 3). Furthermore, risk of mortality
increased within each stratum of increased serum creatinine
level. In patients with NYHA-class I/II congestive heart
failure, renal impairment increased the risk of death more
than in patients with NYHA class III/IV congestive
heart failure.

As we had a special interest in the adjusted relative risks
of mortality in the pooled NYHA-classes I/1I (n=411) and
II/IV (n=1686), the risk ratio regression models for these
groups were built separately (Table 4). In NYHA-class 1/1I,
the univariately significant variables age (in four classes),
gender, cardiomyopathy, syncope <5 years, serum creatinine
(in four classes), and current use of ibopamine according to
the GP were entered in the model. Only gender, serum
creatinine >151 p,moll_1 and current use of ibopamine
according to the GP remained statistically significantly
associated with mortality. This led to an adjusted relative
risk of mortality of 2.03 (95% CI: 1.10-3.72) for current
use of ibopamine in patients with NYHA-class I/1I CHF.
in NYHA-class III/IV, the univariately significant variables
age, gender, history of myocardial infarction, syncope <5
years, atrial fibrillation, serum creatinine, and current use of
ibopamine according to the GP were entered in the model.
After adjustment in the risk ratio model, gender, history of
myocardial infarction, serum creatinine > 115 pmol 1" and
current use of ibopamine according to the GP were
statistically significantly associated with mortality. The
adjusted relative risk of mortality was 1.37 (95% CI:
1.15-1.64) for current use of ibopamine. In a second
multivariate analysis, we used dummy variables to adjust for
potential confounding by missing values. This led to an
adjusted relative risk of mortality of 1.97 (95% CI:

Table 2 Medication use in 1146 patients

Deceased Non-deceased based on drug-prescriptions within three

Drug (=289) =857) RR [95% CI] months before the date of death in
deceased patients or random date in

Coumarins 79 229 1.02 [0.82-1.28] non-deceased patients.

HMG-CoA-reductase-inhibitors 3 36 0.30 [0.10-0.89]

Trombocyte-aggregation-inhibitors 56 176 0.95 [0.73-1.22]

Digoxin 121 297 1.25 [1.03-1.53]

Anti-arrhythmics (class III) 22 52 1.19 [0.83-1.72]

Nitrates 118 283 1.28 [1.05-1.57]

Loop diuretics 216 525 1.62 [1.28-2.05]

Other diuretics 81 233 1.07 [0.86—1.33]

B-adrenoceptor blockers 22 114 0.61 [0.41-0.91]

ACE inhibitors 138 361 1.18 [0.97-1.45]

Glucocorticoids 31 53 1.52 [1.13-2.05]

Opioids 40 6 3.84 [3.29-4.49]

Salicylates 13 9 2.41 [1.67-3.46]

Inhalation corticoids 44 82 1.45 [1.12-1.89]
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Risk factors for mortality with ibopamine

Table 3 Univariate analysis of risk factors for mortality in a cohort of users of ibopamine, according to NYHA-class.

NYHA class I/I m=411)

NYHA class II/IV (n=1686)

Deceased Non-deceased Deceased Non-deceased
m=152) m=359) Crude RR [95% CI| m=507) m=1179) Crude RR [95% CI]
Age 80.0 (1.4) 76.3 (0.5) P=0.015 78.3 (0.5) 75.5 (0.3) P<0.001
<64 years 4 42 reference 49 161 reference
65—74 years 8 92 0.92 [0.29-2.90] 104 343 1.0 [0.74-1.34]
75—-84 years 22 151 1.46 [0.53-4.03] 208 416 1.43 [1.09-1.87]
>85 years 18 74 2.25 [0.81-6.26] 146 259 1.54 [1.17-2.04]
Gender: female 17 193 reference 210 593 reference
male 35 166 2.15 [1.25-3.71] 297 584 1.29 [1.11-1.50]

Primary cause CHF

Coronary artery disease 21 148 0.97 [0.58-1.62] 292 635 1.11 [0.96—1.29]

Hypertension 6 78 0.55 [0.22-1.15] 80 221 0.86 [0.70-1.06]

Cardiomyopathy 22 99 1.75 [1.05-2.91] 176 360 1.14 [0.98-1.33]
History of MI 21 121 1.30 [0.77-2.19] 274 541 1.28 [1.10-1.48]
Syncope <5 year 14 52 1.97 [1.13-3.44] 115 198 1.32 [1.11-1.56]
Angina pectoris 24 145 1.17 [0.70-1.96] 305 670 1.08 [0.93—1.26]
Atrial fibrillation 19 101 1.41 [0.82-2.41] 221 442 1.28 [1.10-1.49]
COPD 15 82 1.31 [0.74-2.29] 168 352 1.13 [0.97-1.32]
Diabetes 13 61 1.47 [0.82-2.63] 145 295 1.13 [0.96—-1.33]
Serum creatinine:

<94 pmol 1! 5 109 reference 55 243 reference

94-115 meoll*] 5 65 1.63 [0.49-5.43] 79 243 1.33 [0.98-1.81]

116-151 meoll_1 11 55 3.80 [1.38-10.46] 102 243 1.60 [1.20-2.14]

>151 [unoll_1 10 26 6.33 [2.32-17.32] 158 220 2.26 [1.73-2.96]

missing 21 104
Current use of ibopamine 30 138 2.30 [1.33-3.99] 293 507 1.74 [1.48-2.04]

according to the GP*

*Current use of ibopamine is defined as exposure to ibopamine on the date of death in deceased patients and on the end-date of the study in non-

deceased patients.

1.22-3.16) in patients with NYHA-class /11, whereas the
adjusted relative risk in patients with NYHA-class III/IV
remained actually unchanged (1.38;95% CI:1.22-1.56).

Discussion

In accordance with a large randomized trial (12), we found
an increased risk of mortality during use of ibopamine in
patients with NYHA-class III and IV at baseline. Our
relative risk estimation of 1.37 was only slightly higher than
the 1.26 found in the trial. Although most trials are remote
from drug use under everyday circumstances, the results
from our cohort study support the trial results. Importantly,
we also found a statistically significantly increased risk of
mortality in patients with NYHA-class I/II at baseline,
patients that were not included in the PRIME-II trial.
Several other risk factors for mortality in patients with
congestive heart failure could be distinguished in the overall
univariate analysis (Table 1). Patients with a history of angina
pectoris, myocardial infarction, atrial fibrillation, diabetes
and COPD had an increased risk of mortality in our study.
These findings are in accordance with several prospective
follow-up studies in which patients with congestive heart
failure were involved [13—18]. Consistent with our findings,
use of nitrates and inhalation corticoids was more frequently
encountered in deceased patients as compared with the

© 1998 Blackwell Science Ltd Br | Clin Pharmacol, 46, 71-77

nondeceased. Not suprisingly, a very strong association was
found with opioids in the deceased, as these drugs are
frequently prescribed in the terminal stage of heart failure
to relieve symptoms of respiratory distress.

Ibopamine improved cardiac status within 2 months after
the first prescription significantly more frequently in non-
deceased patients as compared with the deceased. Hence,
a rapid therapeutic response to ibopamine seems to be
protective with respect to mortality, although this finding
may have been subject to recall bias by its retrospective and
subjective nature. A history of readmissions to hospital for
congestive heart failure and current use of ibopamine were
also significantly more frequent in deceased patients. As the
associations remained present in the analysis stratified for
NYHA-class, the severity of congestive heart failure and
thereby the liability of physicians to continue treatment in
the most severe patients does not seem to be the sole
explanation for these associations, as also in patients with
NYHA class I/II at baseline death was associated with
current use of ibopamine. It should be emphasized, however,
that the NYHA-classification has limitations In correctly
estimating the severity of congestive heart failure. In patients
with NYHA-class I/11, significantly more patients died from
other causes, such as cachexia or malignancies.

Interestingly, increased serum creatinine levels were
associated with the risk of death in the stratified analysis
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NYHA class I/I n=411)

Adjusted RR

NYHA class III/IV n=1686)

Adjusted RR

Age
<64 years
65—74 years
75—84 years
>85 years
Gender
female

male

Primary cause CHF
Cardiomyopathy

History of MI
Syncope <5 year
Atrial fibrillation

Serum creatinine
<94 pmol 1!

94-115 ymol 1
116-151 pmol 1"
> 151 pmol 1!

Current use of ibopamine

reference
1.35 [0.30-6.21]
2.39 [0.57-9.98]
2.97 [0.67-13.12]

reference

2.03 [1.02-4.04]

1.68 [0.89-3.17]

1.80 [0.90-3.63]

reference
1.16 [0.44-3.07]
2.08 [0.85-5.09]
2.86 [1.19-6.85]

2.03 [1.10-3.72]

reference
0.86 [0.60-1.22]
1.19 [0.87—-1.65]
1.36 [0.98—1.90]

reference

1.23 [1.02-1.49]

1.28 [1.07-1.52]
1.17 [0.96-1.43]
1.07 [0.90-1.28]

reference
1.25 [0.90-1.72]
1.47 [1.08-2.00]
1.82 [1.35-2.44]

1.37 [1.15-1.64]

Table 4 Multivariate analysis of risk
factors for mortality in a cohort of users
of ibopamine, according to NYHA-class.

according to the GP*

*Current use of ibopamine is defined as exposure to ibopamine on the date of death in deceased

patients and on the end-date of the study in non-deceased patients.

independently from NYHA-class (Table 3). In particular in
patients with mild congestive heart failure (NYHA class
I/1I), a statistically significant association was found between
various levels of renal impairment and the risk of death, also
after adjustment for other risk factors. In patients with
moderate to severe congestive heart failure, a similar
association was found, albeit less explicit. In the recently
published report on the PRIME-II trial [12], the role of
renal function was not discussed. It has been suggested that
impaired renal function might lead to high levels of epinine,
the active metabolite of ibopamine, and that these high
plasma concentrations might account for the increased
mortality in patients treated with ibopamine [19].

With respect to concomitant medication, nitrates, gluco-
corticoids and inhalation corticoids were significantly more
frequently used in deceased patients, but this finding can be
explained by the higher prevalence of angina pectoris and
COPD in the deceased. Loop diuretics and digoxin were
significantly more frequently used by deceased patients,
whereas f-adrenoceptor blockers seemed to have a protective
effect with respect to mortality. These findings might be
compatible with the assumption that the severity of CHF
explains the increased risk of mortality during use of
ibopamine. Adjustment in the multivariate analysis for
severity of CHF, however, did not substantially change the
risk estimate.

In a subgroup analysis of the PRIME-II trial, therapy
with amiodarone at baseline was identified as an independent
predictor of mortality in patients treated with ibopamine.
We were able to analyse current use of amiodarone both in
deceased and nondeceased patients within the drug exposure
window as well as the concurrent use of amiodarone at
baseline. Both at baseline as well as within the drug exposure
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window, no significant differences in the use of amiodarone
between deceased and nondeceased patients could be
observed. Therefore, our findings do not confirm the
hypothesis of the investigators of the PRIME-II trial that a
possible interaction between ibopamine and the antiarrhyth-
mic drug amiodarone might contribute to the increased
mortality to ibopamine.

The validity of epidemiological studies may be jeopardized
by selection bias, information bias or confounding. Selection
bias might explain a high mortality in the total cohort
because of selective prescribing of ibopamine to high risk
patients with heart failure. As we used nondeceased as a
reference group of patients who had been subject to the
same prescribing habits as the deceased, selection bias is not
very likely. This is endorsed by the fact that the relative risk
estimates of mortality during the use of ibopamine of 1.37
(GP-information) in NYHA-classes III/IV was very close
to the risk estimate of 1.26 in the trial [12]. Information
bias of GP might be present if they have a different recall
of concurrent illnesses or drug use of deceased patients as
compared to nondeceased patients. As the pharmacy data
on ibopamine use showed the same trend this is also
unlikely, especially as such data were gathered unbiased and
before disease onset. Because filled prescriptions are not
always used, however, we think that the GP will have a
more reliable picture of the medicines which have actually
been taken by patients in the terminal phase of their illness.
Misclassification of outcome (death) is unlikely, whereas
random misclassification of exposure would result in a
conservative estimate of the relative risk. The calculated
relative risk of mortality may have been influenced by the
fact that the questionnaires were filled in after the
announcement that the indication of ibopamine had been
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restricted to patients with NYHA class II CHF only.
However, we were able to perform an additional analysis
which was based on the prescription data of the medication
records and restricted to only these patients with a date of
death or random index date before 1 September 1995. Based
on this analysis, the use of ibopamine within the 3 months
drug exposure window was associated with mortality in
both patients with NYHA I/1I CHF as well as NYHA class
III/1IV CHF, with a relative risk of 4.48 (95% CI 1.11-21.20)
and 2.94 (95%CI 1.99—4.33), respectively. As this analysis
pertains to a period before the results of the interim-analysis
of the PRIME-II trial came available, the results of this
analysis can not be influenced by any negative publicity
with respect to ibopamine.

Potential confounding was dealt with by adjusting for all
known independent risk factors for mortality in patients
with heart failure. As the analysis with dummy variables for
all variables with missing values yielded similar results, these
can not be regarded as a source of substantial confounding.
The nonresponse of GPs to questionnaires was 34% when
sent via pharmacies, and 24% when sent directly to drug
dispensing GPs. Although this was significantly different, it
was not associated with a difference in mortality and
adjustment did not change the risk estimates. Also, there
was no substantial difference in overall mortality or risk
factors for those patients of whom we had only a
questionnaire, and those of whom we had both a question-
naire and a medication printout. Due to negative publicity,
survivors might have gradually been withdrawn from
ibopamine before the end of the study period and this could
have overestimated the relative risk. For this reason, we
used a random end-date in the nondeceased which showed
that publicity did not bias our risk estimates. Finally, we
were unable to validate the information on cardiovascular
risk factors provided by the GP. However, as the vast
majority of patients on ibopamine are also regularly seen by
a cardiologist, it is likely that most information provided by
the GPs came from consultant cardiologists.

In conclusion, in our nationwide cohort study we found
similar risk estimates for mortality during current use of
ibopamine in patients with NYHA-classes III/IV heart
failure as found in the PRIME-II trial. In addition, we also
found an increased risk of mortality in patients with NYHA-
classes I/11 heart failure. Although definitive proof of the
causal nature of this association can only come from another
we think that additional
ibopamine are warranted and that its therapeutic role in
NYHA class I/1I patients should be reconsidered.

randomized trial, studies on
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