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Summary

Principles: Heart failure hospitalisations may
be related to non-steroidal anti-inflammatory
drug (NSAID) use. Since NSAIDs are usually
prescribed by general practitioners or taken with-
out prescription, their use may be largely under-
estimated. Therefore, we assessed the impact of a
focussed analgesic medication history as com-
pared to a usual medication history on detection
of NSAID intake in elderly heart failure patients
and the potential effect of medical advice on dis-
continuation of this therapy in a non-controlled
study design.

Methods: A structured and stepwise history of
analgesic intake (firstly open questioning about
medication intake, secondly with a focus on anal-
gesic intake, finally focussing on behaviour in case
of pain) was done in 197 elderly heart failure pa-
tents taking part in the TIME-CHF study at
baseline and up to 3 follow-up visits. All partici-
pants were informed about the potential haz-
ardous effects of NSAIDs and alternative anal-
gesic therapy was proposed in case of NSAID in-
take. Patients were aged 60 years or older with

clinical signs of heart failure NYHA 2II, elevated
NT-BNP, and had been hospitalised due to heart
failure within the last year. Details of this study
have been described previously.

Results: At baseline, 43 patients (22%) were
taking NSAID. Almost half (n = 19) taking
NSAID reported the use only after specific ques-
tioning. Therefore, a focussed analgesic medica-
tion history was superior as compared to a usual
medication history to detect patients taking
NSAIDs (22% vs 12%; p <0.001). After instruc-
tion and proposal of alternative analgesic therapy,
NSAID intake dropped from 22% to 7% (p
<0.001). No risk factor for continuous use was
identified.

Conclusions: NSAID use in heart failure pa-
tients is relatively common. Specific questioning
may help to increase detection of NSAID intake
and information on its hazardous effects to de-
crease NSAID use.

Key words: heart failure; non-steroidal anti-in-
Sflammatory drug; medication bistory

Introduction

Non-steroidal — anti-inflammatory  drugs
(NSAIDs), non-selective and cyclo-oxigenase-2
(COX-2) selective, have a variety of negative renal
and  cardiovascular  effects by inhibiting
prostaglandin production [1, 2]. In the kidneys,
prostaglandins are involved in the regulation of
salt  and  water  balance.  Furthermore,
prostaglandins are involved in the regulation of
the endothelial and platelet function as well as pe-
ripheral vascular tone. Thus, the intake of
NSAIDs may worsen renal function, promote
water and salt retention, increase cardiac afterload
and cardiovascular thrombotic events [2-5]. It has
been suggested that NSAIDs may be responsible
for up to 20% of hospital admissions due to wors-
ening heart failure [6]. Because of the high preva-
lence of rheumatic or orthopaedic co-morbidities,

the use of these drugs is frequent in geriatric pa-
tients, who are at higher risk for NSAID related
side effects [7]. Since NSAIDs are often used in-
termittently, sometimes taken by patients without
prescription, or prescribed by other physicians,
their use may be largely underestimated and not
recognised.

Therefore, we assessed the impact of a fo-
cussed analgesic medication history as compared
to a usual medication history on detection of
NSAID intake in elderly heart failure patients.
Furthermore, we evaluated the potential impact
of patient instruction for the discontinuation of
this potentially hazardous therapy in a subset of
the patients included. This aspect of the study was
conduced with a non-controlled design.
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Methods

Patients

A structured medication history focussed on anal-
gesic intake was done prospectively in all consecutive pa-
tients with symptomatic heart failure taking part in the
TIME-CHEF study and visited in the University Hospital
of Basel between July 2004 and September 2006 (n =
197). None of the patients included in the TIME-CHF
study during this period refused to also participate in this
study, but no visits in addition to those planned for
TIME-CHF were scheduled for this study. Since TIME-
CHEF started earlier, some patients included in this study
had already been included in TIME-CHF earlier. Thus,
not all patients had a complete follow-up with 3 visits
(e.g. patients who were included in this study at the last
planned follow-up visit of TIME-CHF had no-follow for
this study, patients included at second last TIME-CHF
visit had only one follow-up visit, etc.). Patients were
aged 60 years or older with clinical signs of heart failure
NYHA 211, elevated NT-BNP, and had been hospitalised
due to heart failure within the last year. Patients with
acute coronary syndrome within the past 10 days, serum
creatinine >220 mmol/l, a life expectancy of less than 3
year because of co-morbidities other than cardiovascular,
and severe dementia, were excluded. Details of the
TIME-CHF study have been described previously [8].
All patients gave written informed consent and the study
was approved by the local Ethics Committee. The inves-
tigation conforms to the principles outlined in the Decla-
ration of Helsinki.

Structure of the medication history

Firstly, the patients were asked about medication in-
take other than those listed on their medication card
(usual medication history). Secondly, if no use of anal-
gesics was reported with this first open question or was
already listed on the medication card, the patients were
specifically asked if they are using analgesics. Finally, in
the absence of a positive response, they were asked what
they are doing in case of pain.

Contents of the medical advice about analgesic
therapy

If NSAID intake was reported, discontinuation of
this therapy was recommended and an alternative strat-
egy for pain control was proposed. Independently of
NSAIDs intake, all patients were informed about the po-
tential hazardous effects of the NSAIDs in case of heart
failure. Paracetamol was recommended as first line med-
ication for pain control (up to 4 g/day). In case of insuffi-
cient pain control, a combination with low dose opioids
was proposed. A new reassessment of analgesic intake
and, if necessary, a medical advice for analgesic therapy
was done at each visit during follow-up.

Data collection

Baseline characteristics of the patients were assessed
at study entry. The medical history, structured in 3 dis-
tinct steps, was done at baseline in all 197 patients. The
prevalence of NSAIDs intake and the effect of the spe-
cific medical advice for adjustment of analgesic therapy
were prospectively assessed over the follow-up period. In
142 patients (72%), structured follow-up was available
after one to six months during follow-up visits; two fol-
low-up visits were available in 106 patients (54%) and
three in 92 patients (47%).

Statistics

Numerical variables are depicted as means = stan-
dard deviation (SD). Nominal variables are depicted as
frequencies and percentages. Comparison between the
groups was done using the student’s t-test for numerical
variables since all were normally distributed. The Fisher
exact test was used for the comparison of nominal vari-
ables between groups. Comparison between the usual
medication history and the focussed analgesic medication
history was tested by Chi-Square test. The McNemar
test was used to test changes in analgesic intake over
time. Analyses were performed using the commercially
available statistical package SPSS version 15.0. All re-
ported p-values were two-sided. A p-value of 20.05 was
considered statistically significant.

Results

Study population

Baseline characteristics are summarised in
table 1. The mean age of the 197 patients was al-
most 80 years; approximately half of the patients
were male. Coronary artery disease was the main
cause of heart failure, followed by hypertensive
heart disease. The majority of patients had a his-
tory of hypertension and more than half were af-
tected by chronic renal failure. The global burden
of co-morbid conditions was high as only 3% of
the patients had no additional co-morbidity and
more than half had 3 or more additional co-mor-
bidities.

Analgesic use

At baseline, 43 patients (22%) reported to
take either non-selective NSAIDs (n = 36), COX-
ibs (n = 5), or both (n = 2). Thirty-one patients
(16%) were taking paracetamol and 2 patients

opioids (1%). Any analgesic was taken by 67 pa-
tients (34%) (fig. 1). In NSAID users, a daily
intake was reported by almost half of the patients,
aregular intake, i.e. 2-3 X/week, in a minority, and
in the other half, intake once a week or a month
was reported (fig. 2). NSAIDs were taken without
medical prescription in 4 patients; prescribed by
general practitioners in 34 patients and by hospi-
tal surgeons in 5 patients. Over the entire follow-
up, 53 patients (27%) were taking either non-se-
lective NSAIDs (n = 46, 23%), COXibs (n = 5,
3%), or both (n = 2, 1%).

Role of the specific medical history for
detection of NSAID intake

Among the 43 NSAID users at baseline, the
intake was recognised without specific questions
in approximately half of the patients. The other
patients had to be specifically asked about anal-
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Table 1
Baseline characteristics Overall NSAID-users Non-users p-value*
n=197) (=43) (n =154)
Male gender (%) 104 (53) 18 (42) 86 (56) 0.15
Age (mean = SD) 79+7 78+7 79+7 0.33
LVEF (mean = SD) 38+13 40+15 37+12 0.31
LVEF 45% (%) 4704 1637 31 20) 0.03
Cause of heart failure 0.11
CAD (%) 115 (58) 19 (44) 96 (62)
Dilatative cardiomyopathy (%) 27 (14) 10 (23) 17 (11)
Hypertensive heart disease (%) 46 (23) 12 (28) 34(22)
Other cause (%) 9(5) 2(5 7(5)
Risk factors
Hypertension (%) 146 (74) 37 (86) 109 (70) 0.05
Diabetes mellitus (%) 64 (33) 15 (35) 49 (32) 0.71
Cigarette smoking (%) 96 (49) 22 (51) 74 (48) 0.43
Hypercholesterolaemia (%) 78 (40) 19 (44) 59 (39) 0.44
Family history of CAD (%) 50 (25) 13 (30) 37 24) 0.43
Co-morbidities
Prior TTA/stroke (%) 25(13) 7(16) 18 (12) 0.44
Peripheral vascular disease (%) 46 (23) 13 (30) 33 21) 0.23
Chronic pulmonary disease (%) 32 (16) 10 (23) 22 (14) 0.16
Chronic renal failure (%) 110 (56) 26 (60) 84 (55) 0.60
History of cancer (%) 28 (14) 2 (5 26 (17) 0.05
Arthritis (%) 56 (28) 18 (41) 38 (25) 0.03
Gout (%) 29 (15) 7 (16) 22 (14) 0.42
>3 co-morbidities (%) 116 (59)  28(65) 88 (57) 0.49

Abbreviations: LVEF: left ventricular ejection fraction (%); LV: left ventricle;

CAD: coronary artery disease; HF: heart failure

* differences in baseline characteristics has been tested with student’s t-test for numerical
variables and Fisher exact test for nominal variables
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gesic intake or about their response to pain (fig. 3).
Therefore, a focussed analgesic medication his-
tory was superior as compared to a usual medica-
tion history to detect patients taking NSAIDs
(22% vs 12%; p <0.001). We did not find any pre-

dictor for more frank reporting of NSAID intake
(data not shown).

Role of medical advice and patients’ instruc-
tion on discontinuation of NSAID intake
After the instruction about the potential haz-
ardous effect of NSAID intake and proposal of an
alternative analgesic regime including paraceta-
mol (up to 4 grams/day) or opioids if necessary,
the intake of NSAID therapy was reduced
whereas the use of paracetamol increased during
long-term follow-up (fig. 1). Among the 142 pa-
tients with at least 1 follow-up visit, 31 (22%)
were NSAID users. Of these, 26 patients (84%)
discontinued NSAIDs at first follow-up, whereas
they were newly commenced in another 5 pa-
tients. Thus, the intake of NSAIDs decreased sig-
nificantly from 22% to 7% (p <0.001) in patients
with follow-up. We were not able to find any dif-
ference in regards of demographic characteristics,
cardiovascular diseases or co-morbidities between
patients who discontinued or kept taking the
NSAID therapy. During long-term follow-up, the
intake of NSAIDs remained low, whereas the use
of paracetamol (16% vs 23%) and opioids (1% vs.
2%) increased slightly but not significantly com-
pared to baseline (fig. 1). Of note, whilst the num-
ber of patients using NSAIDs decreased rapidly
after baseline, the use of paracetamol and opioids
increased only slowly, suggesting that repeated
patients information may be necessary for an ef-
tective modification of the analgesic therapy.

The influence of co-morbidities on the
prevalence of NSAID intake

NSAID users were more likely to have arthri-
tis, arterial hypertension, and left ventricular dias-
tolic dysfunction and less likely to have a history
of cancer (table 1). Neither were potentially
painful co-morbidities apart from arthritis, such
as gout, diabetes, peripheral occluding artery dis-
ease (POAD), nor were advanced age or gender
associated with NSAID intake.

Patients at higher risk for potential cardiovas-
cular or renal NSAID-related side effects, such as
patients with documented and symptomatic ath-
erosclerotic disease (coronary artery disease,
POA, stroke), marked cardiovascular risk profile

or renal dysfunction, were equally exposed to
NSAIDs (table 1).

Figure 3
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Interpretation

Although generally accepted as contraindi-
cated, NSAIDs are frequently used by heart fail-
ure patients. In our collective of elderly patients,
more than % were NSAID users and almost half
of them would not have been recognised without
specific questioning. Notably, the NSAID intake
prevalence was equally high in patients with a
high risk of NSAID related cardiovascular side ef-
fects (e.g. patients with concomitant renal failure).
Importantly, most NSAIDs were prescribed by
medical doctors, suggesting that not all are aware
of the potentially hazardous effects of these drugs
in heart failure. Although the use of NSAIDs was
more frequent in rheumatic diseases, particularly
arthritis, and patients with preserved left-ventric-
ular ejection fraction, other patients often also
took these drugs. Thus, independently of co-mor-
bidities, heart failure patients should be asked
specifically for NSAID intake.

Importantly, adequate patient instruction was
effective for the discontinuation of NSAID in-
take, although it is impossible to exclude that
some patients might not have reported continua-
tion of intake as they knew they should not be
taking these drugs. After explanation of the po-
tential hazardous NSAID related cardiovascular
effects and proposal of alternative strategies for
pain control, based on paracetamol and low-dose
opioids, the majority of the patients stopped
NSAID intake. On the other hand, some patients
never stopped taking NSAIDs despite adequate
instruction and others newly start with this ther-
apy during follow-up. In contrast to the use of
NSAIDs at baseline, we were not able to identify
predictors of continuous intake during follow-up.

There are several reasons, why NSAID use
should not be used in heart failure patients.
Firstly, the use of NSAIDs is associated with an
increased risk of cardiac decompensation [6, 9-
11], as it may increase both cardiac pre- and after-
load. Additionally, the NSAID-related inhibition
of prostaglandin synthesis may promote hydro-
saline retention and the rise of the systemic vascu-
lar resistance [1, 4, 5, 12]. The risk of cardiac de-
compensation is especially high within the first
days of starting NSAID intake and in case of use
of NSAIDs with long half-time pharmacokinetics
(6, 11]. Due to rapid vascular and renal responses
to the NSAID intake, even the sporadic or inter-
mittent use as in approximately one half of our
collective, may be of clinical relevance [12]. Fur-
thermore, the COX-2 enzyme is involved in the
regulation of the endothelial and platelet func-
tion. Therefore, NSAIDs may increase the car-
diovascular risk by activation of the coagulation
cascade and promotion of ischaemic events [2].
Finally, NSAIDs have a variety of pharmacologi-
cal interactions with other cardiovascular thera-
peutic agents, particularly ACE-inhibitors and
coumarins [13-17]. Of note, recent studies have

suggested an inhibitory effect on COX-2 by
paracetamol as well, which may explain its nega-
tive effects on blood pressure and cardiovascular
events [18-20]. Even though, until now, there is
no evidence for decompensation of heart failure
associated with paracetamol intake and this drug
is not mentioned among those to be used with
caution in the guidelines for the diagnosis and
treatment of chronic heart failure [21]. For this
reason, we advised paracetamol as first line anal-
gesic. However, paracetamol should also only be
used with caution. Importantly, every analgesic
regimen has significant side effects, requiring
close control of patients and individual assess-
ment of potential risks and benefit. Additionally,
prospective studies investigating the risk of
decompensation and other significant adverse
effects with different analgesic regimens are re-
quired.

The fact that NSAIDs are frequently used
only intermittently, in part without medical pre-
scription or prescribed by other physicians, may
contribute to the underestimation of the number
of patients taking these drugs. Furthermore, it is
well known that the assessment of a correct med-
ical history ranks as a major problem in clinical
management, particularly in elderly patients [22].
The higher prevalence of cognitive dysfunction
and a complex “polypharmacy” may be responsi-
ble for the low reliability of drug histories in eld-
erly subjects. Therefore, a specific drug history
may be helpful. There are only few studies, which
analysed this topic. Lesser e a/. demonstrated that
in adult patients admitted to the emergency de-
partment (n = 200), only 48% were able to recall
or produce a list of their medications. Only 39%
knew the correct intake time of each drug and
24% the exact dosage [23]. Another study showed
that a structured and detailed drug history taken
before anaesthesia yielded additional information
in 59% of the questioned patients compared to
the usual medication history [24]. This is surpris-
ingly close to the results of this study, where in
approximately one half of the cases, NSAID in-
take was detected only with specific and focussed
questioning. This supports the use of a specific
medical history to enhance the identification of
NSAID intake in heart failure patients, particu-
larly if they are elderly.

The high prevalence of NSAID users in this
high risk population may be an expression of a
poor knowledge among physicians and patients
about the potential cardiovascular side effects of
these drugs. Therefore, exploration for NSAID
intake should be done regularly and repetitively
in all heart failure patients and special efforts
should be taken on patient and physician instruc-
tion to increase the awareness of this topic and to
reduce the NSAID consumption in heart failure
patients.
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Study limitations

"The absence of a follow-up in all patients and
the absence of a direct and objective method to
control the actual drug intake are major limita-
tions of this study. The missing complete follow-
up for almost half of the patients may have influ-
enced the study results. Therefore, the follow-up
data are descriptive only. Furthermore, general
practitioners or other doctors, who prescribed the
NSAIDs, were not questioned for the precise in-
dication of this treatment and the patient adher-
ence to the proposed analgesic therapy and sug-
gested controls. Still, our data indicate that alter-

native strategies for pain control are successful in
a large proportion since after adequate instruc-
tion the use of NSAIDs dropped to less than one
third. However considering the non-controlled
study design, the causal interaction between the
patient instruction and the decreased prevalence
of NSAIDs intake cannot be proved. For the same
reason, we could not investigate the impact of the
proposed medication history and patient instruc-
tion on outcome. Finally, the number of patients
included and the design of the study did not allow
investigating the impact of reduced NSAID use
on outcome.

Conclusion

Heart failure patients taking NSAID are diffi-
cult to identify despite some risk factors for their
use. In spite of the potential risk, their use is fre-
quent and largely independent of co-morbidities.
Thus, the use of these drugs should be considered
in all heart failure patients. Specific analgesic
medication history and medical advice were effec-

tive in identifying NSAID intake and reducing
their use in heart failure patients. Considering
that up to 20% heart failure hospitalisations may
be related to NSAID intake, the implementation
of the proposed strategy, which is simple to apply
in daily practice, may have a substantial impact on
patient outcome.

References

—_

Brooks PM, Day RO. Nonsteroidal antiinflammatory drugs—dif-
ferences and similarities. N Engl ] Med. 1991;324(24):1716-25.
Howard PA, Delafontaine P. Nonsteroidal anti-Inflammatory drugs
and cardiovascular risk. ] Am Coll Cardiol. 2004;43(4):519-25.
Cheng HF, Harris RC. Cyclooxygenases, the kidney, and hyperten-
sion. Hypertension. 2004;43(3):525-30.

4 Clive DM, Stoff JS. Renal syndromes associated with nonsteroidal

antiinflammatory drugs. N Engl ] Med. 1984;310(9):563-72.

Huerta C, Castellsague J, Varas-Lorenzo C, Garcia Rodriguez LA.

Nonsteroidal anti-inflammatory drugs and risk of ARF in the gen-

eral population. Am J Kidney Dis. 2005;45(3):531-9.

Page J, Henry D. Consumption of NSAIDs and the development of

congestive heart failure in elderly patients: an underrecognized

public health problem. Arch Intern Med. 2000;160(6):777-84.

Paulose-Ram R, Hirsch R, Dillon C, Losonczy K, Cooper M,

Ostchega Y. Prescription and non-prescription analgesic use among

the US adult population: results from the third National Health

and Nutrition Examination Survey (NHANES III). Pharmacoepi-
demiol Drug Saf. 2003;12(4):315-26.

Brunner-La Rocca HP, Buser PT; Schindler R, Bernheim A, Rick-

enbacher P, Pfisterer M. Management of elderly patients with con-

gestive heart failure — design of the Trial of Intensified versus stan-
dard Medical therapy in Elderly patients with Congestive Heart

Failure (TIME-CHF). Am Heart J. 2006;151(5):949-55.

Feenstra J, Grobbee DE, Mosterd A, Stricker BH. Adverse cardio-

vascular effects of NSAIDs in patients with congestive heart failure.

Drug Saf. 1997;17(3):166-80.

10 Feenstra J, Heerdink ER, Grobbee DE, Stricker BH. Association of

nonsteroidal anti-inflammatory drugs with first occurrence of heart

failure and with relapsing heart failure: the Rotterdam Study. Arch

Intern Med. 2002;162(3):265-70.

Heerdink ER, Leufkens HG, Herings RM, Ottervanger JP, Stricker

BH, Bakker A. NSAIDs associated with increased risk of congestive

heart failure in elderly patients taking diuretics. Arch Intern Med.

1998;158(10):1108-12.

12 Lang CC, Chomsky DB, Butler J, Kapoor S, Wilson JR.
Prostaglandin production contributes to exercise-induced vasodila-
tion in heart failure. ] Appl Physiol. 1997;83(6):1933-40.

13 Meune C, Mahe I, Mourad JJ, Cohen-Solal A, Levy B, Kevorkian
JP, et al. Aspirin alters arterial function in patients with chronic
heart failure treated with ACE inhibitors: a dose-mediated deleteri-
ous effect. Eur J Heart Fail. 2003;5(3):271-9.

14 Nguyen KN, Aursnes I, Kjekshus J. Interaction between enalapril

and aspirin on mortality after acute myocardial infarction: sub-

group analysis of the Cooperative New Scandinavian Enalapril Sur-
vival Study II (CONSENSUS II). Am J Cardiol. 1997;79(2):115-9.

[}

w

w

[=}

~

fee]

el

1

—_

1

w

Lim V, Pande I. Leflunomide can potentiate the anticoagulant ef-

fect of warfarin. BMJ. 2002;325(7376):1333.

16 Schwartz JI, Bugianesi KJ, Ebel DL, De SM, Haesen R, Larson PJ,

et al. The effect of rofecoxib on the pharmacodynamics and pharm-

cokinetics of warfarin. Clin Pharmacol Ther. 2000;68(6):626-36.

Weil J, Langman M]J, Wainwright P, Lawson DH, Rawlins M,

Logan RE et al. Peptic ulcer bleeding: accessory risk factors and in-

teractions with non-steroidal anti-inflammatory drugs. Gut. 2000;

46(1):27-31.

Chan AT, Manson JE, Albert CM, Chae CU, Rexrode KM, Curhan

GC, et al. Nonsteroidal antiinflammatory drugs, acetaminophen,

and the risk of cardiovascular events. Circulation. 2006;113(12):

1578-87.

19 Forman JP, Rimm EB, Curhan GC. Frequency of analgesic use and
risk of hypertension among men. Arch Intern Med. 2007;167(4):
394-9.

20 Hinz B, Cheremina O, Brune K. Acetaminophen (paracetamol) is a
selective cyclooxygenase-2 inhibitor in man. FASEB J. 2008;22(2):
383-90.

21 Remme W], Swedberg K. Guidelines for the diagnosis and treat-
ment of chronic heart failure. Eur Heart J. 2001;22(17):1527-60.

22 Lesser JM, Hughes SV, Jemelka JR, Kumar S. Compiling a com-

plete medical history: challenges and strategies for taking a com-

prehensive history in the elderly. Geriatrics. 2005;60(11):22-5.

Vilke GM, Marino A, Iskander J, Chan TC. Emergency department

patient knowledge of medications. ] Emerg Med. 2000;19(4):327—

30.

24 Hocking G, Kalyanaraman R, deMello WF. Better drug history tak-

ing: an assessment of the DRUGS mnemonic. ] R Soc Med. 1998;

91(6):305-6.

1

~

1

o

2

w

Correspondence:

Stefano Muzzarelli, MD
Department of Cardiology
University Hospital Basel
Petersgraben 4

CH-4031 Basel

Switzerland

E-Mail: muzzarellis@ubbs.ch



