Drugs Aging (2018) 35:249-259
https://doi.org/10.1007/s40266-018-0529-3

@ CrossMark

ORIGINAL RESEARCH ARTICLE

Safety of Injectable HPPCD-Diclofenac in Older Patients
with Acute Moderate-to-Severe Postoperative Pain: A Pooled

Analysis of Three Phase III Trials

Jacques E. Chelly' - Peter G. Lacouture> - Christian Russel D. Reyes*

Published online: 1 March 2018
© The Author(s) 2018. This article is an open access publication

Abstract

Background Hydroxypropyl-B-cyclodextrin-diclofenac
(HPBCD-diclofenac) is an NSAID used to treat acute
moderate-to-severe postoperative pain. This post hoc
analysis investigated the safety of HPBCD-diclofenac in
patients aged > 65 years.

Methods Data from three phase III trials of HPBCD-di-
clofenac in adult patients with acute moderate-to-severe
postoperative  pain  were pooled (NCT00448110,
NCT00507026, and NCT00726388). Patients who received
one or more dose of HPBCD-diclofenac or placebo were
included and stratified according to age: <65, 65-74, or
>75 years. Numerical and categorical variables were
compared across the groups using ANOVA and Cochran—
Mantel-Haenszel tests, respectively. Cochran-Mantel—-
Haenszel relative risks compared with placebo were cal-
culated, adjusted by study.

Results Overall, 1289 patients were included: 878, 282, and
129 in the < 65, 65-74, and > 75-years groups, respectively.
Overall incidence of treatment-emergent adverse events
(TEAEs) was similar in the three groups (p = 0.4360).
Incidences of postoperative anemia (p <0.0001), constipa-
tion (p = 0.0017), and hypotension (p = 0.0003) increased
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significantly across the age groups, whereas headache
(p = 0.0008) and flatulence (p = 0.0118) decreased sig-
nificantly. Relative risks for all System Organ Class cate-
gories and preferred terms investigated were similar among
the groups and similar to placebo.

Conclusions Overall incidence of TEAESs in patients aged
65-74 or >75 years was similar to patients aged <65
years. The groups displayed similar relative risks for the
most frequent TEAEs, which were all similar to placebo.
The TEAE profiles of the groups showed differences, all of
which may be anticipated due to age-related differences in
susceptibility and the types of surgery most commonly
performed in each group.

Clinicaltrials.gov identifiers NCT00448110, NCT005070
26, and NCT00726388.

Key Points

Overall incidence of treatment-emergent adverse
events (TEAEs) was similar in postoperative patients
treated with HPBCD-diclofenac and aged < 65,
65-74, or > 75 years.

Relative risks for all the MedDRA System Organ
Class categories and preferred terms investigated
were similar among the three age groups and similar
to placebo.

The observed differences in the TEAE profiles of
the three age groups may be anticipated due to
age-related differences in susceptibility and the types
of surgery most commonly performed.
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1 Introduction

Hydroxypropyl-B-cyclodextrin-diclofenac (HPBCD-di-
clofenac) is an injectable formulation of the non-steroidal
anti-inflammatory drug (NSAID) diclofenac, a non-selec-
tive cyclooxygenase inhibitor with analgesic, anti-inflam-
matory, and anti-pyretic effects that was first introduced in
Europe more than 30 years ago and subsequently in the US
in 1988 [1, 2]. Solubilization of diclofenac with HPBCD
allows administration as a low-volume intravenous bolus
that leads to rapid analgesia [3, 4]. These properties are
beneficial when treating patients with acute postoperative
pain and several blinded, placebo-controlled phase III trials
have demonstrated that intravenous HPBCD-diclofenac is
well tolerated and efficacious when used in this setting,
either alone or in combination with opioid analgesics [4-6].

Safety considerations relating to the use of NSAIDs include
the potential for adverse gastrointestinal, cardiovascular,
bleeding, and renal events, which can limit the suitability of
this class in at-risk groups such as older patients and those with
pre-existing renal and/or hepatic insufficiency [7-9]. Three
previous pooled analyses of safety data from two phase III,
parallel-group trials comparing HPBCD-diclofenac with
placebo and ketorolac, another injectable NSAID, in patients
with acute moderate-to-severe postoperative pain did not
show a higher relative risk for bleeding [10], renal [11], or
cardiovascular adverse events (AEs) [12] among patients
receiving HPBCD-diclofenac or ketorolac compared with
placebo. However, surgical procedures in older patients at
increased risk of the AEs typically associated with the use of
NSAIDs are becoming increasingly common and this has led
to a commensurate increase in the use of postoperative anal-
gesia in this population. This trend is unlikely to change and
therefore it is important to more fully characterize the safety
profile of specific analgesics in older postoperative patients in
order to inform best practice, especially when considering the
greater likelihood of comorbidities, co-medications, physical
and/or cognitive impairments, and additional risk factors.

Given the increasing importance of characterizing the
safety of postoperative analgesia in older patients, the aim
of the current analysis was to pool data from three pivotal
phase III trials and investigate the safety of HPBCD-di-
clofenac when treating acute moderate-to-severe postop-
erative pain in patients aged > 65 years.

2 Methods
2.1 Patients

Data from three phase III trials of HPBCD-diclofenac were
pooled (ClinicalTrials.gov identifiers: NCT00448110,
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NCT00507026, and NCT00726388). The protocols for all
three trials adhered to the International Ethical Guidelines
for Biomedical Research Involving Human Subjects, the
International Conference on Harmonisation Good Clinical
Practice guidelines, and the Helsinki Declaration. Each of
the three trials was approved by the appropriate institu-
tional review board and all patients provided written
informed consent.

NCT00448110 was a randomized, placebo- and active-
controlled trial that included a total of 331 patients aged
18-65 years who experienced moderate-to-severe postop-
erative pain within 6 h after abdominal or pelvic surgery,
and who were randomized 1:1:1:1 to HPBCD-diclofenac
18.75 mg, HPBCD-diclofenac 37.5 mg, ketorolac tro-
methamine 30 mg, or placebo [4]. The first dose of study
drug was administered within the first 6 h after surgery and
then every 6 h until patient discharge or discontinuation/
withdrawal from the trial. The median number of doses
received across the treatment groups was 8 (range 1-13).
Overall, 14.8% of patients received study drug for 1 day,
80.6% for 2 days, and 4.5% for 3 days.

NCT00507026 was a randomized, placebo- and active-
controlled trial that included a total of 277 patients aged
18-85 years who experienced moderate-to-severe postop-
erative pain within 6 h after elective orthopedic surgery,
and who were randomized 2:1:1 to HPBCD-diclofenac,
ketorolac tromethamine, or placebo [5]. Randomized
patients were stratified according to anticipated length of
stay (<24 versus >24 h), as well as by risk, with dosages
of HPBCD-diclofenac in patients categorized as either
‘non-high risk’, ‘high risk’, or ‘high weight’ (> 95 kg and
without other risk factors) being 37.5, 18.75, and 50 mg,
respectively, and respective ketorolac dosages in the same
three groups being 30, 15, and 30 mg, respectively.
Patients categorized as high risk were those <50 kg in
weight, > 65 years of age, undergoing medical ulcer ther-
apy, with renal or hepatic insufficiency, or with a history of
gastrointestinal bleeding or perforation. The first dose of
study drug was administered within the first 6 h after sur-
gery and then every 6 h until patient discharge. Overall,
61% of patients received 1-8 doses of study drug, 30%
received 9-12 doses, and 9% received>13 doses; all
patients (100%) received study drug for <5 days.

NCT00726388 was an open-label, multiple-dose safety
study that included a total of 971 patients aged 18-85 years
who experienced acute moderate-to-severe postoperative
pain following abdominal, orthopedic, abdominal/pelvic,
or any other surgery that would qualify for > 2 days of
scheduled, parenterally administered NSAIDs [6]. Patients
received multiple doses of HPBCD-diclofenac 37.5 mg (for
patients weighing <95 kg, or weighing > 95 kg and with
more than one NSAID-related risk factor) or 50 mg (pa-
tients weighing > 95 kg and with one or no NSAID-related
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risk factor) and administration was initiated in the imme-
diate postoperative period as soon as the patient was
stable following surgery and according to the study site’s
usual practice, and then every 6 h (£ 15 minutes) until the
patient was completely transitioned to oral analgesics,
discharged, discontinued, or had received treatment for
5 days. The median number of doses received across
treatment groups was 2 (range 1-5). Overall, 4.2% of
patients received study drug for 1 day, 62.5% for 2 days,
22.7% for 3 days, and 10.6% for 4-5 days.

2.2 Patient Groups and Safety Outcomes

Patients were stratified into three age groups: <65, 65-74,
and >75 years due to the availability of data from a
meaningful number of patients >75 years of age and as an
acknowledgment that many patients aged 65-74 years have
a standard of health that is appreciably different from that
of the majority of patients >75 years. General safety was
assessed by physical examinations, laboratory tests, vital
signs tests, and 12-lead ECG. Treatment-emergent AEs
(TEAEs) were defined as those AEs that first occurred or
worsened in severity during the course of the study,
regardless of their relationship to study drug, and were
recorded from baseline or screening through the follow-up
periods of 30 days [4] or 30-37 days [5, 6], with TEAEs
occurring at or after the first dose of study drug included in
the analysis. All TEAEs were assessed by the study-site
investigators and coded in accordance with the preferred
terms and System Organ Class (SOC) categories defined by
the Medical Dictionary for Regulatory Activities (Med-
DRA) version 12.0.

2.3 Statistical Analysis

The analysis included all patients who received at least one
dose of HPBCD-diclofenac or placebo as part of one of the
three clinical trials described in Sect. 2.1 (patients ran-
domized to a ketorolac tromethamine arm were not inclu-
ded). The baseline characteristics and the incidences of
TEAEs in patients receiving HPBCD-diclofenac were
presented using descriptive statistics. Comparisons of
demographic characteristics and incidences of TEAEs
across the three age groups were performed using ANOVA
for numerical variables and Cochran-Mantel-Haenszel
tests for categorical variables; p values <0.05 were con-
sidered significant. The Cochran—-Mantel-Haenszel test is a
test of association that takes into account stratification or
sources of the data. For the current analysis, the three
studies were considered as strata for the Cochran—Mantel—
Haenszel test so that information was not lost when ana-
lyzing combined data. Cochran—-Mantel-Haenszel relative
risks (and 95% confidence intervals) were calculated for

each of the three age groups by comparing incidences of
TEAE:s in patients receiving HPBCD-diclofenac with those
in patients receiving placebo, adjusted by study. Relative
risks were calculated for both the overall SOC categories
and any preferred terms whose incidence differed signifi-
cantly between the three age groups.

3 Results
3.1 Patient Characteristics

A total of 1289 patients were included in the analysis: 878
in the <65-years group, 282 in the 65-74-years group, and
129 in the > 75-years group. The three age groups differed
significantly with regard to mean body weight, gender,
racial composition, prevalence of renal impairment, and
most frequent type of procedure (Table 1). Mean body
weight in the >75-years group was approximately 10 kg
lower than in the other two groups. There was a majority of
women in all three age groups, with the < 65-years group
having the highest proportion (69.1%). The proportion of
white patients increased across the three age groups, as did
the prevalence of mild renal impairment. The majority of
procedures performed in the two older age groups were
orthopedic, whereas procedures performed in the <65-
years group were divided approximately equally between
orthopedic and abdominal/pelvic. The mean duration of
each procedure was similar across the three age groups
(p = 0.3557).

Baseline laboratory test results showed that albumin and
overall protein levels were lower with increasing age,
whereas blood urea nitrogen and creatinine were higher
with increasing age (p <0.0001 for all; Table 2). Alanine
aminotransferase levels were lower with increasing age
(p = 0.0006), as were levels of alkaline phosphatase
(p = 0.0248), but other markers of liver function were not
significantly different. Hematocrit, hemoglobin, erythro-
cytes, and platelets were lower with increasing age
(p<0.0001 for all).

3.2 Safety of HPBCD-Diclofenac

The proportion of patients who experienced a TEAE was
similar in the three age groups (p = 0.4360; Table 3).
Overall, TEAEs within the SOC category of ‘Gastrointesti-
nal disorders’ were the most common (49.4-50.4% of sub-
jects across the three age groups), and this was driven
predominantly by cases of nausea and constipation. TEAEs
within the SOC categories of ‘Injury, poisoning, and pro-
cedural complications’ (18.3-34.1% of subjects across the
three age groups, driven predominantly by cases of postop-
erative anemia) and ‘General disorders and administration
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Table 1 Baseline
demographics and clinical
characteristics of patients
receiving postoperative
HPBCD-diclofenac

Variable Age group (years) p value®
<65 (N = 878) 65-74 (N = 282) >75 (N = 129)
Mean (SD) age, years 49.0 (10.8) 69.1 (3.0) 78.5 (2.8) <0.0001
Mean (SD) weight, kg 89.4 (21.8) 88.9 (18.2) 78.0 (17.4) <0.0001
Female gender, n (%) 607 (69.1) 161 (57.1) 82 (63.6) 0.0009
Race, n (%) <0.0001
Asian 7 (0.8) 4(1.4) 1 (0.8)
Black 109 (12.4) 12 (4.3) 5@3.9)
White 724 (82.5) 261 (92.6) 122 (94.6)
Other 38 (4.3) 5(1.8) 1 (0.8)
Renal impairment®, n (%) <0.0001
Not impaired 852 (97.0) 252 (89.4) 112 (86.8)
Mild 19 (2.2) 29 (10.3) 16 (12.4)
Moderate 3 (0.3) 1(0.4) 0 (0.0)
Missing 4 (0.5) 0 (0.0) 1(0.8)
Procedure type, n (%) <0.0001
Abdominal/pelvic 418 (47.6) 38 (13.5) 10 (7.8)
Orthopedic 458 (52.2) 244 (86.5) 119 (92.2)
Other 2 (0.2) 0 (0.0) 0 (0.0
Procedure duration, h 0.3557
Mean (SD) 1.53 (1.01) 1.59 (0.79) 1.45 (0.61)

Median (range)

1.33 (0.17-12.5)

1.34 (0.33-5.35)

1.32 (0.17-3.63)

SD standard deviation

“Comparison of the three age groups was via ANOVA for numerical variables and Cochran—Mantel—
Haenszel test for categorical variables

®Defined by creatinine level at screening: not impaired (< 1.0 x upper limit of the normal range [ULN]);
mild (> 1.0 to < 1.5 x ULN); or moderate (> 1.5 x ULN)

Table 2 Baseline laboratory test values of patients receiving postoperative HPBCD-diclofenac

Laboratory parameter® Age group (years) P value®
<65 65-74 >175
Albumin, g/L 38.5 (6.1) [855] 36.1 (5.4) [277] 35.1 (5.1) [125] <0.0001
Protein, g/L 64.1 (8.9) [855] 60.0 (8.4) [277] 58.6 (8.2) [125] <0.0001
Blood urea nitrogen, mmol/L 5.0 (1.7) [855] 6.2 (2.1) [277] 6.7 (2.3) [125] <0.0001
Creatinine, pmol/L 76.9 (16.0) [855] 83.6 (20.4) [277] 84.9 (21.8) [125] < 0.0001
Alanine aminotransferase, IU/L 24.0 (26.5) [855] 20.5 (19.2) [277] 15.9 (8.3) [125] 0.0006
Aspartate aminotransferase, IU/L 24.8 (33.8) [855] 25.4 (31.0) [277] 22.4 (14.3) [125] 0.6711
Gamma glutamyltransferase, [U/L 37.9 (64.0) [582] 31.5 (41.0) [247] 27.3 (25.7) [113] 0.0934
Alkaline phosphatase, IU/L 72.9 (23.7) [855] 69.5 (23.3) [277] 68.1 (23.2) [125] 0.0248
Total bilirubin, pmol/L 8.1 (5.3) [855] 8.5 (5.0) [277] 8.6 (4.7) [125] 0.4346
Hematocrit 0.38 (0.05) [835] 0.38 (0.05) [270] 0.36 (0.04) [123] <0.0001
Hemoglobin, g/L. 128.0 (17.2) [847] 124.7 (16.4) [274] 119.4 (15.2) [124] <0.0001
Erythrocytes, x 10'%/L 4.3 (0.5) [847] 4.1 (0.5) [274] 3.9 (0.5) [124] <0.0001
Platelets, x 10°/L 292.5 (80.0) [833] 263.6 (80.3) [269] 256.5 (71.0) [122] < 0.0001
Leukocytes, x 10°/L 8.9 (3.9) [835] 8.5 (3.3) [270] 8.2 (3.0) [123] 0.0654

4All values are mean (standard deviation) [n]

PComparison of the three age groups was via ANOVA
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Table 3 Incidence of treatment-emergent adverse events (TEAEs) in patients receiving postoperative HPBCD-diclofenac, according to
MedDRA System Organ Class (SOC)

Variable Age group (years) p value®
<65 (N = 878) 65-74 (N = 282) >75 (N = 129)
TEAEs, n 2274 855 497 -
Patients experiencing > 1 TEAE, n (%) 712 (81.1) 236 (83.7) 109 (84.5) 0.4360
Most frequent TEAEs®, n (%)°
Blood and lymphatic system disorders 27 (3.1) 15 (5.3) 9 (7.0) 0.0390
Cardiac disorders 37 (4.2) 17 (6.0) 11 (8.5) 0.1691
Gastrointestinal disorders 434 (49.4) 140 (49.6) 65 (50.4) 0.9576
Nausea 283 (32.2) 93 (33.0) 42 (32.6) 0.8988
Constipation 126 (14.4) 53 (18.8) 33 (25.6) 0.0017
Vomiting 62 (7.1) 24 (8.5) 10 (7.8) 0.7907
Flatulence 68 (7.7) 7 (2.5) 0 (0.0) 0.0118
General disorders and administration site conditions 185 (21.1) 66 (23.4) 26 (20.2) 0.2815
Infusion site pain 65 (7.4) 20 (7.1) 3(2.3) 0.1315
Pyrexia 44 (5.0) 17 (6.0) 9 (7.0) 0.7018
Edema peripheral 24 (2.7) 16 (5.7) 6 (4.7) 0.1403
Infections and infestations 78 (8.9) 30 (10.6) 14 (10.9) 0.9429
Injury, poisoning, and procedural complications 161 (18.3) 85 (30.1) 44 (34.1) 0.0043
Anemia postoperative 104 (11.8) 64 (22.7) 41 (31.8) <0.0001
Investigations 127 (14.5) 43 (15.2) 21 (16.3) 0.8913
Blood creatine phosphokinase increased 76 (8.7) 15 (5.3) 7(5.4) 0.1604
Metabolism and nutrition disorders 52 (5.9) 15 (5.3) 16 (12.4) 0.0448
Musculoskeletal and connective tissue disorders 63 (7.2) 22 (7.8) 16 (12.4) 0.1588
Nervous system disorders 140 (15.9) 28 (9.9) 15 (11.6) 0.0275
Dizziness 45 (5.1) 11 (3.9) 10 (7.8) 0.2492
Headache 71 (8.1) 9 (3.2 1 (0.8) 0.0008
Psychiatric disorders 107 (12.2) 48 (17.0) 30 (23.3) 0.0071
Insomnia 88 (10.0) 39 (13.8) 20 (15.5) 0.1539
Renal and urinary disorders 31 (3.5) 15 (5.3) 12 (9.3) 0.0081
Respiratory, thoracic, and mediastinal disorders 70 (8.0) 22 (7.8) 21 (16.3) 0.0166
Skin and subcutaneous tissue disorders 131 (14.9) 55 (19.5) 21 (16.3) 0.5326
Pruritus 91 (10.4) 32 (11.3) 12 (9.3) 0.6811
Vascular disorders 78 (8.9) 30 (10.6) 23 (17.8) 0.0057
Hypotension 36 (4.1) 14 (5.0) 17 (13.2) 0.0003

MedDRA Medical Dictionary for Regulatory Activities version 12.0
4Comparison of the three age groups was via Cochran-Mantel-Haenszel test

"SOC categories within which the incidence of TEAEs was > 5% for any one of the three age groups. All preferred terms with an incidence > 5%
in any one of the three age groups are shown under each SOC category

“Percentages are based on the number of subjects. Subjects were counted once within each SOC category or for each preferred term and may
have experienced more than one TEAE

site conditions’ (20.2-23.4% of subjects, driven predomi-
nantly by cases of injection site pain and pyrexia) were the
next most common. There was a significant difference in the
incidence of TEAEs between the three age groups for the
following SOC categories: ‘Blood and lymphatic system
disorders’ (driven mainly by an increasing frequency of

anemia: 1.5, 3.2, and 3.9% in the <65, 65-74, and > 75-
years age groups, respectively; p = 0.0215); ‘Injury, poi-
soning, and procedural complications’ (driven mainly by an
increasing frequency of postoperative anemia; p <0.0001);
‘Metabolism and nutrition disorders’ (driven mainly by a
higher frequency of hyponatremia in the oldest group: 0.8,
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0.4, and 3.9% in the < 65, 65-74, and > 75-years age groups,
respectively; p = 0.0089); ‘Nervous system disorders’
(driven mainly by a decreasing frequency of headache;
p = 0.0008); ‘Psychiatric disorders’; ‘Renal and urinary
disorders’ (driven mainly by an increasing frequency of
acute renal failure: 0.1, 0.4, and 3.9% in the <65, 65-74,
and > 75-years age groups, respectively; p <0.0001); ‘Res-
piratory, thoracic, and mediastinal disorders’ (driven mainly
by a higher frequency of cough in the oldest group: 1.0, 0.7,
and 4.7% in the <65, 65-74, and > 75-years age groups,
respectively; p<0.0028; and ‘Vascular disorders’ (driven
mainly by an increasing frequency of hypotension;
p = 0.0003). There was also a significant difference
between the age groups with regard to the preferred terms of
constipation (p = 0.0017), which increased in incidence
with increasing age, and flatulence (p = 0.0118), which
decreased in incidence with increasing age. The incidence of
TEAE:S related to postoperative bleeding was low (< 1% for
each specific TEAE in the patients receiving HPBCD-di-
clofenac for all three age groups), with no significant dif-
ference between patients receiving HPBCD-diclofenac and
those receiving placebo.

Stratification of TEAE data according to severity
showed that similar proportions of patients in the <65,
65-74, and > 75-years age groups experienced mild (32.5,
33.0, and 27.1%, respectively), moderate (43.4, 45.7, and
51.9%, respectively), and severe TEAEs (5.2, 5.0, and
5.4%, respectively). Statistical comparisons after stratifi-
cation according to the dose of HPPCD-diclofenac
received were not possible due to the small number of
patients in some of the groups (respective patient numbers
in the <65, 65-74, and > 75 years age groups were 92, 29,
and 12 for 18.75 mg; 516, 171, and 99 for 37.5 mg; and
270, 82, and 18 for 50.5 mg), but the overall incidence of
TEAEs was similar in the <65, 65-74, and > 75-years age
groups at doses of 18.75 mg (83.7, 79.3, and 75.0%,
respectively), 37.5 mg (81.8, 84.2, and 86.9%, respec-
tively), and 50.5 mg (78.9, 84.1, and 77.8%, respectively).
Statistical comparisons after stratification according to the
type of procedure were not possible due to the small
number of patients in the two older groups (patient num-
bers in the <65, 65-74, and > 75-years age groups were
418, 38, and 10, respectively, for abdominal/pelvic proce-
dures, and 458, 244, and 119, respectively, for orthopedic
procedures), but the overall incidence of TEAEs was
similar in the <65, 65-74, and > 75-years age groups for
abdominal/pelvic procedures (83.7, 76.3, and 80.0%,
respectively) and orthopedic procedures (78.6, 84.8, and
84.9%, respectively).

For all three age groups, patients who received HPBCD-
diclofenac displayed a relative risk of experiencing a
TEAE of any type, or a TEAE of a specific SOC category
or preferred term whose incidence differed significantly
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Fig. 1 Cochran—Mantel-Haenszel relative risks of treatment-emer-p
gent adverse events (TEAEs) in System Organ Class (SOC)
categories (a) and of specific preferred terms (b) after postoperative
treatment with HPBCD-diclofenac compared with placebo. Presented
SOC categories and preferred terms are those identified as having a
significantly different incidence across the three age groups (see
Table 3). Data for some SOC categories or preferred terms are
missing due to a lack of incidence in the placebo group preventing the
calculation of relative risk

between the three age groups as indicated in Table 3, that
was no greater than that of patients who received placebo
(Fig. 1). Furthermore, the 95% confidence intervals of the
relative risks calculated for each of the three age groups
overlapped with one another for every SOC category or
preferred term investigated. The time of onset for TEAEs
was similar among the three age groups, with the incidence
peaking at Day 2 when all TEAEs combined were con-
sidered (Fig. 2). The times of onset for the specific pre-
ferred terms identified as having a significantly different
incidence across the age groups were similar, except for
constipation, which peaked at Day 2 in the <65-years
group compared with Days 3 or 4 in the two older groups,
and hypotension, which peaked at Day 1 in the >75-years
group compared with Day 2 in the two younger groups.

4 Discussion

The widespread increase in life expectancy achieved in the
last 50 years or so has led to an increasing number of older
patients undergoing surgery. There is greater concern
regarding drug safety in this population due to the well
established decline in many physiological functions asso-
ciated with aging [13-16]. This is especially true with
regard to the use of anti-inflammatory drugs that can
negatively affect renal and/or gastrointestinal function
[17-20]. Understanding the risks associated with the use of
specific analgesics in older patients, especially in the acute
postoperative setting, is therefore critical for optimizing
clinical outcomes and minimizing TEAEs.

Previous statistical analyses have stratified data
according to age > 65 years in order to represent ‘older
patients’. Given the increasing life expectancy and the
availability of data from a meaningful number of patients
>75 years of age, this analysis stratified patients into
groups of <65, 65-74, and > 75 years as an acknowledg-
ment that many patients aged 65-74 years have a standard
of health that is appreciably different from that of the
majority of patients >75 years. Our analysis of pooled data
from three pivotal trials of HPBCD-diclofenac provides
original data for patients aged 65-74 years or > 75 years
and confirms the safety of postoperative HPBRCD-
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diclofenac by demonstrating that the overall incidences of
TEAEs in these two groups are similar to the incidence
observed in patients <65 years of age. Furthermore, the
relative risks of patients treated with HPBCD-diclofenac
experiencing TEAEs were similar among the three age
groups for every relevant SOC category or preferred term
for which they could be calculated, and were also similar to
the relative risks associated with placebo.

Previous analyses of safety data from two double-blind,
parallel-group, phase Il trials comparing the use of HPBCD-
diclofenac with placebo and ketorolac in adult patients with
acute moderate-to-severe postoperative pain showed that the
most frequent AEs reported in the active treatment arms were
nausea, vomiting, flatulence, injection site pain/irritation,
and constipation [4, 5]. A subsequent open-label, single-arm,
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phase III trial, which also included patients considered ‘at
risk’ due to being older, anticoagulated, and/or with renal
insufficiency, reported that the most common TEAE:s in the
overall population were nausea, postoperative anemia, con-
stipation, and insomnia [6]. Concomitant use of NSAIDs and
anticoagulant drugs has previously been identified as a risk
factor for clinically relevant bleeding-related AEs [21, 22],
but each of the three trials described above reported similar
incidences in patients receiving or not receiving anticoagu-
lant drugs. It should be noted, however, that these three trials
involved relatively brief HPBCD-diclofenac treatment
periods and caution should be exercised with the concomi-
tant use of NSAIDs and anticoagulant drugs in the long term.

None of the three pivotal trials mentioned above con-
sidered the age of the patients. The current analysis, which
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pooled patient data from all three trials and stratified them
according to age, showed that the most frequent TEAEs in
each of the age groups receiving HPBCD-diclofenac were
gastrointestinal disorders (mainly nausea and constipation),
postoperative anemia, and events relating to intravenous
administration (injection site pain and pyrexia). Nausea
was the most frequent TEAE reported in all three age
groups and showed no age-related difference in incidence
(range 32.2-33.0%). It should be noted that postoperative
nausea and vomiting are frequently reported following
surgery [23] and the incidences of both were previously
shown to be lower in patients treated with HPBCD-di-
clofenac or ketorolac compared with placebo (nausea
38.2% for placebo; 30.2 and 25.3% for HPBCD-diclofenac
18.75 and 37.5 mg, respectively; 26.8% for ketorolac
30 mg; and vomiting: 14.5% for placebo; 8.1 and 5.7% for
HPBCD-diclofenac 18.75 and 37.5 mg, respectively; 8.5%
for ketorolac 30 mg) [4]. Many of the differences in the
incidences of specific TEAEs observed in the three age
groups are likely to be heavily influenced by underlying
physiologic differences between the groups at baseline, as
well as by the different types of surgery that are most
common in the different age groups. For example, the
increasing incidence of constipation across the three age
groups may be anticipated due to the greater prevalence of
the condition in older individuals in general [24], while the
increasing incidence of anemia and postoperative anemia
across the groups is likely due to significant, age-related
differences in baseline hematology parameters (e.g.,
hematocrit, hemoglobin, erythrocytes, and platelets all
decreased with age in the cohort analyzed). Likewise, the
increasing incidence of renal TEAEs across the age groups
may be expected due to the higher prevalence of mild renal
impairment in the two older age groups at baseline and
because of the greater risk of acute kidney injury in older
individuals [25].

The age-stratified data from the current analysis support
and expand upon the observations reported in the three
previous pooled analyses of bleeding, renal, and cardio-
vascular AEs in the two double-blind trials of HPBCD-
diclofenac by also including a large number of patients
from the open-label trial, which included large numbers of
at-risk patients in an attempt to more accurately reflect
real-world practice [10-12]. The current analysis found
that the relative risks of bleeding AEs, compared with
placebo, in patients receiving HPBCD-diclofenac and aged
65-74 or > 75 years were similar to the risk in those aged
<65 years, and the risks in all three age groups were not
significantly different from placebo. The incidence of
postoperative anemia increased with increasing age but, as
stated above, this is likely due to baseline differences
between the age groups. There were no cases of anemia
considered related to HPPBCD-diclofenac treatment

reported in the open-label, single-arm trial that included at-
risk patients, and which contributed the majority of patients
included in the current analysis [6]. Comparison of the
relative risks of renal and urinary AEs in the current
analysis was confounded by a lack of incidence of these
events in the placebo group for the two older age groups,
but the overall incidence in this SOC category was low and
the <65-years group showed a relative risk similar to
placebo.

A limitation of this post hoc analysis is the pooling of
data from clinical trials with different designs, which was
necessary in order to achieve sample sizes for the two older
age groups that would support meaningful analysis and
interpretation. Due to their lower frequency in the general
and surgical populations, the >75-years group contained
fewer patients than the two younger age groups (129
patients compared with 878 in the <65-years group and
282 in the 65-74-years group) and therefore the findings
presented should be interpreted with an understanding of
this limitation. We did not analyze patient data stratified
according to the type of procedure that each patient
underwent due to the small numbers of patients present in
some of the groups following stratification: for example,
there were only 38 and 10 patients in the 65-74 and > 75-
years groups, respectively, who underwent abdominal/
pelvic procedures. We cannot rule out that the type of
procedure a patient has undergone could influence the risk
and frequency of some TEAEs occurring after the admin-
istration of postoperative HPBCD-diclofenac. The three
age groups also displayed some significant baseline dif-
ferences with regard to clinical laboratory parameters and
these represent a potential source of bias in the analysis
because we chose not to control for these parameters.
Likewise, the analysis was not adjusted with regard to the
patients’ prior medication history and this may represent
another source of bias. We chose not to adjust the analysis
for baseline differences in clinical laboratory results and
prior medication history because these variables reflect the
nature of the different age groups investigated.

5 Conclusions

The findings from the current analysis demonstrate that the
use of HPBCD-diclofenac for the treatment of acute post-
operative pain is as well tolerated by older patients as it is
by younger patients, with the overall incidence of TEAEs
in patients aged 65-74 years or > 75 years being similar to
the incidence in those aged <65 years. Furthermore, all
three age groups treated with HPBCD-diclofenac displayed
similar relative risks for the most common TEAEs, which
were also similar for patients treated with placebo. The
nature of the TEAEs experienced by the three age groups

A\ Adis



258

J. E. Chelly et al.

showed differences, such as higher incidences of consti-
pation, postoperative anemia, and hypotension in the older
age groups, all of which may be anticipated due to age-
related differences in susceptibility and the types of surgery
most commonly performed in the different age groups.

Similar to all intravenous NSAIDs, HPBCD-diclofenac
should be used with caution in older postoperative patients
due to advanced age being an independent risk factor for
postoperative acute renal failure [26, 27]. Data from the
current study reinforces the need for this caution because
we found a significantly greater incidence of acute renal
failure in those aged >75 years (3.9%) than was observed
in those aged <65 years (0.1%) or 65-74 years (0.4%). It
should also be noted that the large open-label trial that
contributed the majority of the patient data included in this
pooled analysis reported that patients with mild renal
impairment prior to surgery (as determined by serum cre-
atinine levels) displayed a significantly greater incidence of
key renal-related TEAEs compared with those without
renal impairment [6]. A higher incidence of acute renal
failure was also observed in patients undergoing proce-
dures >2 h in duration compared with those undergoing
procedures lasting <2 h [6]. These data suggest that cau-
tion regarding potential renal-related TEAEs is warranted
when considering the use of postoperative HPBCD-di-
clofenac to treat acute moderate-to-severe pain in patients
>75 years of age, or those with pre-existing renal
impairment, or those who had a procedure lasting >2 h in
duration.
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