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Abstract

Background/Aims: Hypnotics are used to treat perioperative sleep disorders. These drugs are associated with a higher
risk of adverse effects among patients undergoing surgery. This study aims to quantify the use of hypnotics and factors
influencing the administration of hypnotics in relation to colorectal cancer surgery.

Method: A retrospective cohort study of 1979 patients undergoing colorectal cancer surgery.

Results: In all, 381 patients (19%) received new treatment with hypnotics. Two of the six surgical centres used hypnotics
less often (odds ratio (95% confidence interval), 0.24 (0.16-0.38) and 0.20 (0.12-0.35)). Active smokers (odds ratio (95%
confidence interval), 1.57 (1.11-2.24)) and patients receiving perioperative blood transfusion (odds ratio (95% confidence
interval), 1.58 (1.10-2.26)) had increased likelihood of receiving hypnotics. In the uncomplicated cases, a multivariable linear
regression analysis showed that consumption of hypnotics postoperatively was significantly associated with increased length
of stay (1.5 (0.9-2.2) days).

Conclusion: One in five patients began treatment with hypnotics after colorectal cancer surgery. Postoperative use of
hypnotics was associated with an increased length of stay for uncomplicated cases of colorectal cancer surgery.
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Introduction

Benzodiazepines were introduced in the 1950s; more
recently, the now preferred hypnotics, the benzodiazepine-
like drugs, have been developed for treating primary and sec-
ondary insomnia. In the elderly, hypnotics may be associated
with significant adverse effects such as impaired cognition,
drowsiness, sedation and prolonged hospitalization.!-
Insomnia, anxiety and emotional disturbances are also key
factors in postoperative delirium, and identifying these con-
ditions as precursors of delirium can be difficult and might
wrongly result in administration of hypnotics to these
patients. Especially for elderly patients, the use of these hyp-
notics can contribute to the development of postoperative
delirium.+7

In the fast-track surgery principles, which are broadly
accepted and well documented, mobilization of the surgical
patient is crucial® and sufficient mobilization is only possible
with unimpaired cognition and psychomotor skills.® It has, to
our knowledge, not previously been shown that postoperative

use of hypnotics is associated with an increased length of stay
after uncomplicated colorectal cancer surgery. This study
aimed to quantify the use of hypnotics in the perioperative
period in patients undergoing colorectal surgery. Furthermore,
we wished to investigate the factors associated with adminis-
tration of these drugs.
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Design and methods

This is a cohort study based on the data from the Danish
Colorectal Cancer Group’s (DCCG) database. Information
on medications was obtained from electronic medical
records. The DCCG database contains prospective, nation-
wide data with a completeness rate of 99%.° The data
included for this study consist of data from the six major
surgical centres responsible for colorectal cancer surgery in
the ecastern part of Denmark (population 2.5million —
approximately 45% of the national population). In 2003,
electronic medical records were introduced in Denmark, and
by 2006, the systems were fully implemented in the six sur-
gical departments.

The data for this study were collected simultaneously
with data collected for two more studies: one study concern-
ing the risk of anastomosis leakage associated with postop-
erative nonsteroidal anti-inflammatory drugs (NSAIDs)!'?
and one study examining the effect of statins on the risk of
anastomosis leakage.!! Therefore, the population in this
study consists of patients with a primary anastomosis after
colorectal resection for cancer as this was the predefined
inclusion criteria in the three studies.

The data were extracted on patients undergoing resection
of the colon or rectum with primary anastomosis from 1
January 2006 to 31 December 2009.

From the database, we compiled information on demo-
graphic factors, co-morbidities, American Society of
Anesthesiologists — risk score (ASA score), tobacco use,
alcohol consumption, intraoperative blood transfusion, pro-
cedure and resection type, length of stay, intraoperative mor-
bidity and complications, and anastomosis leakage (defined
as a clinically significant leakage requiring surgical
intervention).

To determine the use of hypnotics, individual search for
each patient was made in the electronic medical records.
Three researchers carried out the search. All three were
blinded for the above extracted patient data. The name and
administration of one dosage of a hypnotic were recorded, in
a preset period of 7days before and 7 days after surgery. It
was registered as pre- or postoperative administration, not
being able to give the date on the specific day.

We focused on hypnotic-naive patients, that is, the
patients who did not use hypnotics on a regular basis preop-
eratively. Thus, patients who used hypnotics prior to surgery
were excluded from the study. Patients diagnosed with anas-
tomosis leakage and patients who required transfusions dur-
ing surgery were considered as complicated cases.

Statistical analyses were performed using SPSS version
17 (SPSS Inc., Chicago, IL, USA). Data are presented as
median (interquartile range) and as numbers and percent-
ages, unless stated otherwise. We tested for differences
between groups, using Mann—Whitney’s test for continuous
variables and chi-square and Fisher’s exact tests for dichoto-
mous variables. Univariate logistic regression analyses were

Table I. Population characteristics and data completeness.

Variable Total n=1979 Missing data (%)

Age, median (IQR), years
Gender, n (%), M/F 1067/912 (54/46) 0
BMI, median (IQR), kg/m? 25.0 (22.8-28.0) 24
ASA score, n (%) I

69 (62-76) 0

| 488 (25)
Il 1183 (61)
11l 275 (14)
\% 9 (1)
Tobacco use, n (%) 18
| 305 (19)
2 693 (43)
3 626 (39)
Alcohol consumption, 19
n (%)
I 422 (26)
2 848 (53)
3 137 (9)
4 202 (13)
Colonic/rectal resections, 1331/648 (67/33) 0
n (%)

Intraoperative
transfusion, n (%), Y/N

376/1598 (19/81) 0

Anastomotic leakage, n/  119/1979 (6.0) 0
total (%)

Length of stay, median 5(3-9) 0
(IQR), days

Postoperative BzRA use, 381/1597 (19/81) 0
n (%), YIN

IQR: interquartile range; M: male; F: female; Y: yes; N: no; BMI: body mass
index; ASA: American Society of Anesthesiologists; tobacco: | =active
smokers, 2 =previous smokers, 3 =non-smokers; alcohol: | =0U/week,
2=1-14U/week, 3=15-21 U/week, 4=>21 U/week; BzRA: benzodiaz-
epine receptor agonists.

performed to identify risk factors for postoperative treatment
with hypnotics. Finally, a multivariate logistic regression
analysis (method: backwards, likelihood ratio) was per-
formed, including all variables with a p-value <0.2 from the
univariate analyses. The results from the logistic regression
analyses are presented as odds ratios (OR) with 95% confi-
dence intervals (Cls) and p-values. Multivariable linear
regression analysis was performed for factors presumably
associated with a prolonged length of stay.

Before initiation, the study was approved by the Scientific
Council of the DCCG and by The Danish Data Protection
Agency (j.no. 2008-41-2484). Because the study design
involved no patient contact or biological material, approval
from the ethical committee was not needed.

Results

In all, 2278 patients underwent surgery; of these, 299 were
excluded due to preoperative hypnotics use. Thus, 1979
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Table 2. Population characteristics according to hypnotics usage.

Variable Hypnotic users (n=381) Controls (n=1597) p-value
Age, median (IQR), years 68 (61-75) 69 (62-77) 0.047
Gender, n (%), M/F 221/160 (58/42) 846/751 (53/47) 0.086
BMI, median (IQR), kg/m? 24.8 (22.5-27.8) 25.1 (22.8-28.0) 0.21
ASA score, n (%) 0.27

| 95 (25) 393 (25)

Il 221 (59) 961 (61)

1] 54 (14) 221 (14)

v 4(1) 5(0)
Tobacco use, n (%) 0.041

| 73 (23) 232 (18)

2 134 (43) 559 (43)

3 106 (34) 519 (40)
Alcohol consumption, n (%) 0.42

| 74 (24) 347 (27)

2 165 (53) 683 (53)

3 27 (9) 110 (9)

4 47 (15) 155 (12)
Colonic/rectal resections, n (%) 252/129 (66/34) 1078/519 (68/32) 0.63
Intraoperative transfusion, n (%), Y/N 82/299 (22/78) 294/1298 (19/81) 0.19
Anastomotic leakage, n/total (%) 29/381 (7.6%) 90/1597 (5.6%) 0.15
Length of stay, median (IQR), days 7 (4-10) 5(3-8) <0.001

IQR: interquartile range; M: male; F: female; Y: yes; N: no; BMI: body mass index; ASA: American Society of Anesthesiologists; tobacco: | =active smok-
ers, 2=previous smokers, 3 =non-smokers; alcohol: | =0U/week, 2= [-14U/week, 3=15-21 U/week, 4=>21 U/week.

hypnotic-naive patients were included in the analyses.
Demographic variables and patient characteristics are pre-
sented in Table 1. The median age of the entire study popula-
tion was 69years (interquartile range (IQR), 62—76years)
with slightly more men (54%) than women. In 381 patients
(19%), new treatment with hypnotics was initiated after
surgery.

In Table 2, hypnotic users are compared to controls.
Patients in the hypnotic group were slightly younger (68
(61-75)years vs 69 (62—77)years; p=0.047) and there were
more active smokers among the hypnotic users (23% (73) vs
18% (232); p=0.041). The remaining demographic and
operative factors were comparable, with the exception of the
length of stay, which was significantly longer in patients
receiving hypnotics after surgery (7 (4-10)days vs 5 (3—
8)days; p<0.001).

To identify individual factors associated with use of hyp-
notics, univariate logistic regression analyses for the follow-
ing variables were performed: age, gender, ASA score,
tobacco use, alcohol consumption, intraoperative transfu-
sion, surgical centre and colonic or rectal resection. The
results are given in Table 3. Based on a p-value less than 0.2,
age, gender, tobacco use, intraoperative transfusion, surgical
centre and anastomosis leakage were included in the final
multivariate analysis.

The multivariate analysis (Table 4) showed significantly
decreased risk of postoperative hypnotics use at two of the
six surgical centres (OR (95% CI), 0.24 (0.16—0.38) and 0.20

(0.12-0.35)). Furthermore, active smoking (1.57 (1.11—
2.24)) and receiving intraoperative transfusion (1.58 (1.10—
2.26)) increased the risk. Finally, increasing age decreased
the risk of hypnotics use after surgery by 14% (3%—24%) for
every 10years of age increment (p=0.013).

To investigate which factors were associated with a pro-
longed length of stay, we performed a multivariable linear
regression analysis. The length of stay would normally be
markedly prolonged in the occurrence of postoperative com-
plications. Therefore, for this analysis, we excluded the com-
plicated patient courses, defined as those courses where
anastomosis leakage was diagnosed and/or where blood
transfusion was given during operation. By excluding these
444 complicated cases, 1530 homogeneous cases remained
for analysis. In this cohort, the length of stay was median
(IQR) 5 (3—8)days. A total of 283 patients (18.5%) received
hypnotics after surgery. In the linear regression, the follow-
ing factors were included as independent variables: surgical
centre, ASA score, gender, colonic or rectal resection and
postoperative use of hypnotics. Age was included as a con-
tinuous covariate. The analysis showed a significant associa-
tion between hypnotics use and prolonged length of stay,
with the length of stay being prolonged 1.5 (0.9-2.2)days
(»<0.001; Table 5). In a subsequent analysis where the com-
plicated cases (anastomosis leakage and/or blood transfu-
sion) were included, postoperative hypnotics consumption
was no longer associated with a significantly prolonged
length of stay (data not shown). To test for possible selection
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Table 3. Univariate logistic regression analyses with odds ratios
indicating the risk of postoperative treatment with hypnotics.

Variable p-value Odds ratio (95% ClI)
Surgical centre <0.001
6 - | (Reference)
I 0.83 1.04 (0.75-1.43)
2 0.92 0.98 (0.60-1.60)
3 <0.001 0.32 (0.22-0.46)
4 <0.001 0.23 (0.16-0.37)
5 0.26 0.83 (0.59-1.15)
Age, years 0.020 0.88 (0.80-0.98)2
Length of stay 0.030 1.06 (1.01-1.12)°
(postoperative), days
Tobacco use 0.042
3 - I
2 0.27 1.17 (0.89-1.56)
I 0.012 1.54 (1.10-2.16)
Male sex 0.077 1.23 (0.98-1.54)
Anastomotic leakage 0.15 1.38 (0.89-2.13)
Intraoperative 0.17 1.21 (0.92-1.59)
transfusion
ASA score 0.32
I - I
Il 0.72 0.95 (0.73—-1.24)
n 0.96 1.01 (0.70-1.50)
v 0.079 3.31 (0.87-12.6)
Alcohol consumption 0.42
I - I
2 0.42 1.13 (0.84-1.53)
3 0.59 1.15(0.71-1.88)
4 0.094 1.42 (0.94-2.15)
Rectal resection (vs 0.61 1.06 (0.84-1.35)
colonic)

ClI: confidence interval; ASA: American Society of Anesthesiologists.
20dds ratio with 95% Cl for an increment of |0years is given.
®Odds ratio with 95% Cl for an increment of 5days is given.

bias, we correlated the use of hypnotics for each surgical
centre to the postoperative length of stay.

We found that 12 different agents were administered with
zopiclone being the preferred prescribed hypnotic (94.2%).

Discussion

In this study, based on prospective data from the DCCG
database and mandatory registration of medicine administra-
tion, we have shown that one in five hypnotic-naive surgical
patients received hypnotics in the postoperative phase.
Hypnotics consumption in patients with otherwise uncom-
plicated postoperative courses was significantly associated
with increased length of stay. The preferred drug of choice
was zopiclone with 94.2%. The hypnotic users did not differ
significantly from the controls with regard to demographic
or perioperative factors. There was a large difference between

Table 4. Multivariate logistic regression analyses with odds
ratios indicating the risk of postoperative treatment with
hypnotics — variables with p <0.2 in the univariate analyses were
included in the model.

Variable p-value Odds ratio (95% Cl)
Surgical centre <0.001
6 - | (Reference)
| 0.86 1.03 (0.73—1.46)
2 0.15 0.33 (0.08-1.46)
3 <0.001 0.24 (0.16-0.38)
4 <0.001 0.20 (0.12-0.35)
5 0.19 0.79 (0.55-1.13)
Age, years 0.013 0.86 (0.76-0.97)
Length of stay 0.37 1.04 (0.96-1.12)°
(postoperative), days
Tobacco use 0.035
3 - I
2 0.084 1.31 (0.97-1.77)
| 0.012 1.57 (1.11-2.24)
Male sex 0.13 1.23 (0.94-1.60)
Anastomotic leakage 0.8l 1.08 (0.60—1.95)
Intraoperative transfusion 0.013 1.58 (1.10-2.26)

ClI: confidence interval.

Variables from the univariate analyses (Table 3) with p<0.2. Intraopera-
tive transfusions were included in the model.

20dds ratio with 95% ClI for an increment of 10years is given.

°Odds ratio with 95% Cl for an increment of 5 days is given.

surgical centres (OR, 0.23—1.04; Table 3), suggesting that
culture and local habits may play a role. Other risk factors
for hypnotics administration included current tobacco usage,
while increasing age decreased the chances of hypnotics
administration.

To our knowledge, no previous studies have examined the
effect of hypnotics on the length of stay after major surgery.
In a prospective, double-blinded study, a sample of 110
patients undergoing ambulatory surgery were randomized to
placebo or the benzodiazepine receptor antagonist flumazenil
at the end of surgery.!> Amnesia and sedation were reduced in
the flumazenil group, whereas time to discharge was not
influenced by flumazenil administration. As this study was
based on ambulatory patients, comparison with our results is
not possible. It is well established, however, that postopera-
tive hypnotics consumption increases the risk of postopera-
tive delirium, which again may increase the length of stay.!

It was demonstrated in a prospective cohort study'# that
an increased risk of delirium (OR (95% CI), 3.0 (1.3-6.8))
was found in patients treated with benzodiazepines. The
development of delirium is multifactorial'® with hypnotics
consumption contributing as an independent factor.

Sleep disturbances are frequent after major surgery and
the consequences may be serious.!>!¢ However, administra-
tion of hypnotics is associated with significant risk of adverse
effects, including cognitive impairment with confusion and
memory impairment.>”-!7 Psychomotor skills can also be
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Table 5. Multivariable linear regression identifying factors
associated with increased length of stay (only ‘uncomplicated’
cases, that is, cases without anastomosis leakage or intraoperative
blood transfusion).

Variable p-value  Change  95% CI (days)
(days)
Hypnotic consumption <0.001 +1.5 0.9-2.2
Surgical centre
| - - -
2 <0.001 -23 -3.0to-1I.5
3 0.018 -I.6 -29t0 -0.3
4 <0.001 -1.7 -25t0 -1.0
5 0.033 -0.8 -1.6 to -0.1
6 0248 -0.5 -1.3t0 0.3
Rectal resection (vs <0.001 +23 1.8t0 28
colonic)
Age (I0years increment),  0.002 +0.4 0.1 to 0.6
years
Male sex (vs female) 0.44 +0.2 -0.3 to 0.7
ASA score
| _ _ _
2 0.009 +0.8 02to 1.4
3 <0.001 +1.9 1.0 to 2.9
4 0.17 +2.8 -1.2to0 6.9

Cl: confidence interval; ASA: American Society of Anesthesiologists.

affected,”!” and studies have shown that memory is particu-
larly sensitive to the use of hypnotics. Especially, anterograde
amnesia can be a result, resulting in compromised patient
compliance.'®1° Administration of supra-clinical doses has
shown to produce rebound insomnia after discontinuation, !3-1°
where just one to two nights of supra-clinical dose of tria-
zolam (0.5mg) or zolpidem (15mg) have resulted in a
rebound effect.!® In the elderly, the use of hypnotics results in
up to 50% increased risk of hip fracture.”!”-2° Considering the
pharmacokinetics of zopiclone, the choice of drugs is not
ideal due to a mean elimination half-life of 3—6h,2!22 com-
pared with zolpidem with a mean elimination half-life of
1.5-2.4h.21-22 Finally, the use of hypnotics while admitted
increases the likelihood of long-term use after discharge, with
almost one in four patients starting on hypnotics during their
hospital stay still use the drug 3 months later.3-23-23

The strength of this study lies in the large number of
patients and the high quality of data from the DCCG database
and digital mandatory records of medicine administration. The
digital medicine administration system records both the pre-
scription and the administration, thus ensuring that the data
reflect the actual consumption of the drugs. We have defined
the term ‘naive users’ as patients who were not registered as
hypnotic users at admission. However, we were not able to
control if the patients had used hypnotics prior to 1week
before admission; therefore, there may be heterogeneity in the
hypnotics group. With regard to the linear regression analysis
on the length of stay, the strength lies in the homogeneity of

the uncomplicated cases. We did not, however, hold data on
minor surgical or medical complications, which may have
influenced the length of stay and thereby could influence the
regression analysis. Also, we cannot exclude that the associa-
tion shown was a result of a simple relationship between the
length of stay and hypnotics distribution, the latter being more
likely to occur as the length of stay increased. However, as the
association disappeared when the complicated cases, being
patients diagnosed with anastomosis leakage and patients who
required transfusions during surgery, were included in the
analysis, the use of hypnotics independently may have influ-
enced the length of stay and was not merely a consequence of
confounding by indication.

In conclusion, we have shown that one in five surgical
patients received new treatment with hypnotics in the post-
operative phase. The rate of administration differed widely
between surgical departments, suggesting a difference in
culture being responsible for some of the administrations.
Furthermore, our results show that hypnotics are associated
with an increased length of stay in otherwise uncomplicated
cases.

Generally, the use of these drugs should be reduced as
much as possible, and if needed, hypnotics with shortest
half-life and lowest possible cognitive side effects should be
chosen.
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