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Prevalence of Delirium in Opium Users after Coronary Artery Bypass Graft Surgery
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ABSTRACT

Background: Postoperative cognitive dysfunction, especially 
delirium commonly occurs after cardiac surgery. Clinical evidences 
suggest an increase in delirium in opium abusers after Coronary 
Artery Bypass Graft (CABG) surgery. In this study, the prevalence 
of  delirium in addict (opium user) and nonaddict patients after 
CABG were compared.
Methods: In a cross‑sectional study after obtaining institutional 
approval and informed consent, 325 patients candidate for elective 
CABG were included in the study. All patients with history of  opium 
abuse met the criteria for opioid dependence using Diagnostic and 
Statistical Manual of  Mental Disorders‑Fourth Edition definitions. 
Delirium after CABG was assessed in addict (opium user) and 
nonaddict patients up to a maximum of  5 days after surgery with 
the Intensive Care Delirium Screening Checklist.
Results: A total of  325 patients were evaluated (208 without and 
117 with a history of  opium abuse). Postoperative delirium occurred 
within 72 h after surgery in 44.31% of  all patients. There was a 
significant difference in the prevalence of  postoperative delirium 
between the opium users (80.7%) and nonaddict patients (25%) 
in the intensive care unit (P < 0.001). Opium addiction was a risk 
factor for postoperative delirium after CABG Surgery.
Conclusions: Delirium after CABG surgery is more prevalent in 
opium users compared with nonaddict patients. Therefore, opium 
abuse is a possible risk factor for postoperative delirium in cardiac 
surgical patients.
Keywords: Addiction, cardiac surgery, delirium, intensive care unit, 
opium

INTRODUCTION
Delirium is a common complication of  coronary artery 

bypass graft (CABG) surgery, occurring in 32-73% of  patients.[1] 
Postoperative delirium, which is an acute, usually temporary 
condition characterized by disorientation, hallucinations, 
anxiety, incoherent speech, restlessness, and delusions, is also 
associated with poor in-hospital outcomes, including increased 
length of  hospital stay and higher mortality, than in patients 
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without postoperative delirium.[2] Recognizing a 
patient’s preoperative risk for delirium is crucial to 
detect delirium proactively and limit its severity or 
prevent it altogether.[3]

Opium abuse is a major type of  drug abuse 
in Iran.[4] The prevalence of  opium addiction in 
CABG patients is relatively high, and the majority 
of  addicted patients are on this belief  that opiates 
have positive effects on improvement of  their 
chest pain and cardiovascular function.[5] Opioid 
receptors are distributed in the central nervous 
system (CNS)[6] and cause the effects of  opium abuse 
on CNS such as drowsiness, dizziness, restlessness, 
headache, malaise, CNS depression, insomnia, 
and mental depression.[7] Some evidences explain 
delirium caused by opioid abuse.[8,9]

We found no study to identify opium addiction 
as a possible risk factor for postoperative delirium 
in cardiac surgical patients. Therefore in this study, 
we investigated the prevalence of  delirium in 
addict (opium user) and nonaddict patients after 
CABG.

METHODS
This cross-sectional study was approved by the 

heart disease center of  the Chamran Hospital, 
Isfahan University of  medical sciences, Isfahan, 
Iran. Written informed consent was taken from all 
subjects.

Participants
A total of  325 patients candidates for CABG 

surgery were included in the study. In the hospital 
setting, all patients had a clinical evaluation 
by an anesthesiologist the day before surgery. 
One hundred and seventy-seven of  325 patients 
scheduled for CABG surgery reported a history 
of  opium abuse. Inclusion criteria were patients 
within 20-80 years of  age, provided written 
informed consent, no history of  psychosis, serum 
creatinine below 1.7 mg/dL, forced expiratory 
volume in 1 s and forced vital capacity over 80% of  
predicts in spirometry of  1 week before surgery by 
report of  respiratory specialist were scheduled for 
elective CABG surgery with or without valve repair 
or replacement using cardiopulmonary bypass, 
without history of  cerebrovascular accident within 
past 3 years of  study, permanent ventricular pacing, 
or previously documented cognitive deficits, without 
hepatic impairment (aspartate aminotransferase 

or alanine aminotransferase more than twice the 
upper normal limit) and chronic renal insufficiency 
(creatinine >2 mg/dL).

All patients with history of  opium abuse 
met the criteria for opioid dependence using 
Diagnostic and Statistical Manual of  Mental 
Disorders-Fourth Edition (DSM-IV) definitions.[10] 
All participants were screened for physical health 
and psychological history and were excluded if  
there was evidence of  organic brain syndrome or 
preexisting dementia.

Procedure
Patients were operated according to the protocol 

of  Cardiac Surgery and anesthesia professionals 
for CABG surgery. All patients were studied 
with similar conditions under the preoperative 
premedication with 10 mg morphine, 25 mg 
promethazine intramuscular and anesthetized with 
sodium thiopental induction with a dose of  5 mg/
kg, pancronium with a dose of  1 mg/kg, fentanyl 
with intravenous doses of  4 µg/kg and lidocain 
with 1.5 mg/kg intravenously. The administration 
of  anesthesia was done by 5/1-5/0 MAC isoflurane 
and oxygen with 100% concentration.

Delirium testing
Delirium was assessed in the intensive care unit 

(ICU) by using delirium screening checklist.[11] 
This is an 8-item (altered level of  consciousness, 
inattention, disorientation, hallucination-delusion-
psychosis, psychomotor agitation or retardation, 
inappropriate speech or mood, sleep/wake cycle 
disturbance, symptom fluctuation) checklist based 
on DSM-IV criteria and features of  delirium. 
Raters completed the checklist based on data from 
the previous 24 h. Routinely, collected data (such as 
orientation) were combined with short observations 
of  obvious manifestations of  described features. 
The eight items are scored 1 (present) or 0 (absent) 
for a total of  eight points. A score of  four or 
greater was considered as a positive screen for 
delirium.[10] Delirium was monitored and reassessed 
up to a maximum of  5 days after surgery by three 
independent physicians.

Statistical analysis
Data were analyzed using the Statistical 

Package for the Social Sciences version 20.0 (SPSS 
Inc., Chicago, IL, USA). Descriptive data were 
presented as mean ± standard error or n (%) where 
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appropriate. To test for between-group differences, 
Chi-square or Fisher’s exact tests were used for 
proportions and the Student’s t-test was used for 
continuous outcomes. Logistic regression was 
used to predict the effect of  variables related to 
delirium after CABG. P < 0.05 were considered to 
be significant.

RESULTS
A total of  325 patients were included in the 

study (208 without and 117 with a history of  opium 
abuse). The mean age of  patients was 58.76 years 
(9.02 standard deviation, range: 29-77 years) 
included 256 men (78.8%) and 69 women (21.2%).

117 patients (36%) were opium user while 
208 patients had not history of  opium abuse. Men 
comprised 96.58% of  the addicts in the age range 
39-75 years. Nonaddicted individuals were in the 
age range 29-77 years. The demographic data of  
participants are shown in Table 1.

Delirium was assessed within 5 days after 
surgery. Postoperative delirium occurred within 
72 h after surgery in 44.31% of  patients. As shown 
in Table 2, there was a significant difference in the 
prevalence of  postoperative delirium between the 
opium user (80.7%) and nonaddict patients (25%) 
in the ICU (P < 0.001).

Table 1: Demographic variables in two evaluated groups

Variable Opium 
addiction 

N=117

Non 
addict 
N=208

P value

Age (year) 56.5±9.6 58.8±9.0 0.034
BMI (kg/m2) 25.3±3.7 27.5±4.1 <0.001
Education (year) 6.2±2.1 8.1±3.2 0.042
Married (%) 111 (94.9) 193 (92.8) 0.463
Smoking (%) 101 (86.32) 138 (66.35) 0.03
Pack (year) 17.1±10.8 14.5±9.1 <0.001
Hypertension (%) 24 (21.1) 69 (34.3) 0.013
Hypercholestrolemia (%) 62 (55.9) 84 (41.4) 0.014
Angina (%) 92 (78.6) 146 (72.6) 0.235
Myocarial infarction (%) 52 (46.2) 92 (45.8) 0.947
Diabetes (%) 23 (20.2) 74 (36.5) 0.003
Stroke (%) 5 (4.4) 3 (1.5) 0.133
Chronic obstructive 
pulmonary disease (%)

26 (12.9) 11 (9.6) 0.036

Depression (%) 42 (35.89) 22 (10.57) <0.001
Constipation (%) 23 (19.66) 9 (4.32) 0.033

Data are expressed as mean±SD or number (%). 
BMI=Body mass index, SD=Standard deviation

The patients’ mean creatinine in the 1st and 
2nd day after surgery was different in patients 
with and without delirium. We found statically 
significant differences in patients’ mean body 
temperature after surgery, PaCO

2
, PaO

2
 and arterial 

pH in 1st day after surgery and ICU stay between 
patients with and without delirium [Table 3].

Logistic regression was used to assess the ability 
of  eight independent variables (opium addiction, 
white blood cells before surgery, triglycerides [TG] 
before surgery, blood urea nitrogen [BUN] before 
surgery, creatinine, fasting blood sugar and BUN 
in first day after surgery and hyperlipidemia) to 
predict delirium incidence. In the final model, 
the overall accuracy percentage was 85% and all 
predictors were statistically significant, with opium 
abuse recording a higher beta value (β= −2.670, 
P < 0.05) than other variables [Table 4]. The 
nonaddict patients had 94% lower chance of  
affecting by delirium than addict patients. The 

Table 2: Surgical, pre- and post-operative care variables in 
patient with and without addiction

Variable Opium 
addiction 

N=117

Non 
addict 
N=208

P value

Delirium (%) 92 (80.7) 52 (25) <0.001
Surgery duration (min) 250.2±44.6 262.3±51.2 0.036
Cardiopulmonary 
bypass surgery 
duration (min)

93.3±25.8 96.3±31.7 0.407

Ventilator time after 
surgery (min)

331.6±105.2 361.2±112.6 0.023

Length of ICU 
stay (hour)

53.1±14.3 52.2±15.3 0.865

EF 38.5±10.0 41.2±10.1 0.030
Reoperation (%) 5 (4.27) 3 (1.44) 0.004
Morphine consumption 
in 24 h after 
surgery (mg)

8.2±3.2 4.5±2.4 <0.001

Petedine consumption in 
24 h after surgery (mg)

15.7±6.9 6.9±2.1 0.002

Mean temperature after 
surgery (centigrade 
degree) in 24 h 
after surgery

37.3±0.4 37.7±0.5 0.009

WBC 5 days after 
surgery (103/mL)

11.2±0.2 12.4±3.7 0.016

The results are presented as mean±SD or number (%) 
where appropriate. WBC=White blood cell, SD=Standard 
deviation, EF=Ejection fraction
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patients BUN before surgery and in first day after 
surgery reserved the higher odds ratio, it implied 
that the patients with higher BUN before surgery 
affected by delirium 1.22 times more often than 
patients with lower BUN.

DISCUSSION
Research related to delirium after cardiac 

surgery is rare, the most health care providers do 
not fully understand the syndrome and etiology 
of  delirium. Few studies have been proposed 
substance abuse as a risk factor for causing 
delirium after surgery and we found no study 
to identify opium abuse as a possible risk factor 

for postoperative delirium in cardiac surgical 
patients. However, clinical evidence suggests an 
increase in delirium, especially in opium users 
after CABG.

Opium abuse is a major predicament in 
many countries, particularly those in the Middle 
East.[12] Opium is not a pure substance. The 
alkaloids constitute about 25% by weight of  opium 
and can be divided into two distinct chemical 
classes: Phenanthrene and benzylisoquinolines. 
The principal phenanthrenes are morphine (10% of  
opium), codeine (0.5%), and thebaine (0.2%). The 
principal benzylisoquinolines are papaverine (1%), 
which is a smooth muscle relaxant, and noscapine, 
the exact action of  which is not clear.[13]

Table 3: Surgical, anesthesia, and postoperative care data in patients with and without delirium

Variable Delirium+ Delirium− P value
Mean Standard deviation Mean Standard deviation

BUN in 1st day after surgery (mg/dL) 17.70 5.19 18.44 6.98 0.294
Cr in 1st day after surgery (mg/dL) 1.11 0.24 1.23 0.36 0.001
BUN in 2nd day after surgery (mg/dL) 18.71 6.79 20.33 8.24 0.067
Crin 2nd day after surgery (mg/dL) 1.05 0.25 1.18 0.36 0.001
Cr changes after surgery (mg/dL) 0.12 0.18 0.20 0.33 0.07
WBC after surgery (103/mL) 11.49 3.28 12.27 3.76 0.101
PHa in first day in ICU 0.37 0.04 7.38 0.09 0.034
PaCO2 in first day in ICU (mmHg) 39.87 8.86 37.98 4.15 0.017
HCO3a in 1st day in ICU (mg/dL) 22.21 2.91 21.47 2.92 0.036
PaO2 in 1st day in ICU (mmHg) 105.81 42.15 90.75 33.10 0.001
MBP on cardiopulmonary pump (mmHg) 75.87 11.93 74.78 11.84 0.463
SBP 1st day after surgery (mmHg) 118.65 15.29 123.82 75.41 0.152
DBP 1st day after surgery (mmHg) 70.91 11.114 65.58 12.10 0.007
MBP 1st day after surgery (mmHg) 81.35 11.89 79.49 13.28 0.018
HR 1st day after surgery (mmHg) 105.00 13.83 99.49 14.72 0.002
Mean temperature after surgery 37.20 0.37 37.10 0.34 0.025
EF before surgery 49.14 9.50 48.59 10.63 0.635
EF after surgery 39.61 9.02 40.59 10.87 0.408
EF changes −9.47 7.25 −7.96 5.66 0.49
Ventilator time after surgery (min) 360.41 11.29 336.01 10.36 0.05
ICU stay (hour) 56.57 4.73 49.70 4.52 0.030
Ward time (day) 12.83 6.27 11.39 4.14 0.021
Petedine consumption day of surgery (mg) 12.56 4.15 10.35 3.71 <0.001
Morphine consumption day of surgery (mg) 7.73 3.26 4.58 2.51 <0.001
Surgery time (min) 262.73 50.03 250.78 47.99 0.034
Cardiopulmonary pump time (min) 98.64 30.241 90.45 28.703 0.022
Urinary output in day of surgery (mL) 2022.77 392.89 2197.57 584.90 0.005
BMI 25.95 4.00 27.24 4.16 0.008

BMI=Body mass index, BUN=Blood urea nitrogen, Cr=Creatininie, WBC=White blood cell, pHa=Arterial pH, PaCO2=Arterial 
carbon dioxide pressure, PaO2=Arterial oxygen pressure, HCO3a=Arterial serum bicarbonate, HR=Heart rate, MBP=Mean 
blood pressure, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, EF=Ejection fraction, ICU=Intensive care unit
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Delirium is one of  the adverse effects of  oxycodone 
and hydrocotarnine two alkaloids of  opium.[9]

The total prevalence of  delirium in our patients 
was 44.31% and it was similar to the range of  
previous findings (30-73%) among the prevalence 
of  delirium after open heart surgical patients in 
ICUs.[14] However, the results of  our study showed 
a significant increase in delirium rates in opium 
users (80.7%).

In some previous studies reported that history 
of  psychological disorders like drug addiction and 
alcohol or sedative-hypnotic withdrawal (within 
the past month) as predisposing factors for delirium 
after surgery in ICU care.[15-17] Although delirium is 
considered as one of  the symptoms of  withdrawal 
syndrome in addicted patients after surgery in 
the intensive care unit, but the high incidence of  
delirium in addicted patients after surgery that is 
obtained in our study can’t be attributed only to 
withdrawal symptoms.

Based on previous studies, there is evidence 
that increased risk of  atherosclerosis in patients is 
also associated with delirium after coronary artery 

bypass surgery.[18,19] Atherosclerosis is known to 
impair cognitive abilities, particularly in measures of  
frontal lobe function.[20] Delirium and atherosclerosis 
share common risk factors such as older age,[21] male 
sex,[22] and hypertension.[16] Also, in previous studies, 
there is evidence of  increased atherosclerosis risk in 
opium consumers. Mohammadi et al. in a study that 
was conducted on animal models reported that levels 
of  total cholesterol, TG, low-density lipoprotein and 
high-density lipoprotein were significantly different 
between nonaddict rabbits and addict rabbits, also 
production of  ateromatous plaques was higher 
in addict rabbits significantly. They reported that 
the opium consumption can have aggravating 
effects in atherosclerosis formation related with 
hypercholesterolemia, mainly affecting lipid 
profile.[23] The studies of  Davoodi et al. In 2005[24] 
Sadeghian et al.[25] in 2007 Azimzade-Sarwar et al. in 
2005[26] also are expressed that opium consumption 
is effective at making ateromatous plaques. But the 
effect of  opium use of  cardiovascular risk factors 
and atherosclerosis in different studies is still 
controversial.

Shirani et al. in a study on 1339 patients in 2010, 
surveyed opium abuse as a risk factor for carotid 
stenosis in patients who candidate for CABG. 
Results showed the prevalence of  diabetes mellitus 
and hypertension in opium user was clearly lower 
than those non users. As well as fasting blood glucose 
and HbA1C levels in opium users was significantly 
lower. But, there was no significant difference in 
lipid profile in both groups. However in another 
study, opium consumption was not considered as a 
risk factor for severe carotid artery stenosis.[27]

In Safaii and Kazemi study on short-term 
outcome of  opium abuse in patients undergoing 
coronary artery bypass surgery, there were no 
significant difference of  neurologic complications 
between opium users and nonusers.[28]

The endothelium or atherosclerotic plaques 
may be injured during surgery, increasing the risk 
of  microemboli to the brain, leading to ischemia 
and enhanced risk of  delirium.[17] Long-term opium 
consumption can also affect on the atherosclerotic 
plaque formation and can increase delirium by this 
mechanism.

Previous studies also found that patients with 
delirium after cardiac surgery had a significantly 
higher prevalence of  emergency cardiac surgery 

Table 4: Prognostic value of surgical, pre- and 
post-operative care variables for delirium prediction

Variable β SE P value OR CI
Lower Upper

Opium 
addiction

−2.670 0.322 <0.001 0.069 0.037 0.130

WBC before 
surgery

−0.475 0.175 0.007 0.622 0.441 0.877

TG before 
surgery

0.009 0.003 0.003 1.009 1.003 1.014

BUN before 
surgery

0.200 0.092 0.030 1.221 1.020 1.463

Cr in first 
day after 
surgery

−2.547 1.281 0.047 0.078 0.006 0.964

FBS in first 
day after 
surgery

0.020 0.006 0.001 1.020 1.008 1.032

BUN in first 
day after 
surgery

0.142 0.064 0.026 1.153 1.017 1.306

HLP −1.064 0.312 0.001 0.345 0.187 0.637

OR=Odds ratio, SE=Standard error, β=Estimated coefficient, 
CI=Confidence interval, FBS=Fasting blood sugar, 
TG=Triglyceride, BUN=Blood urea nitrogen, Cr=Creatinine, 
WBC=White blood cell, HLP=Hyperlipidemia
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than did patients without delirium. A possible 
explanation for this finding is that emergency 
surgical patients might have had inadequate 
psychological preparation before surgery.[17]

Substance abuse can be a cause of  anxiety and 
depression. Previous studies show that depression 
is one of  the clinical symptoms of  opium addiction 
and significantly higher in addicts.[29] In our study, 
delirium was significantly higher in opium addicted 
patients than others. And this can be due to the 
increased prevalence of  depression and consequently 
poor mental preparation before the operation in 
opium users, which can cause delirium after surgery.

Other factors more prevalent in patients with 
delirium than in patients without were older age, 
low educational level, single marital status, a history 
of  psychological disorder, diabetes mellitus, and a 
history of  stroke or renal disease. These results for 
predisposing factors are consistent with those of  
previous studies.[16,17,30] For example, predisposition 
to delirium in elderly patients has been related to 
decrease cerebral neuronal density, blood flow, 
metabolism, and levels of  neurotransmitters.[31] But 
in our study, patients without history of  opium use 
had older than opium users (P = 0.034). It shows 
opium abuse is a stronger risk factor for delirium 
after CABG than older age.

The results of  our study showed that delirium 
after CABG is much greater in opium users. As 
we know delirium results in a 20-30% increase 
in morbidity and mortality rates[32,15] a decrease 
in cognitive and functional abilities, prolonged 
hospital stays, higher rates of  discharge to nursing 
homes, rehabilitation, and increased costs.[33-35]

Further studies should be conducted for finding 
the pathophysiological mechanisms involved in 
the development and progression of  delirium after 
cardiac surgery in opium users.
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