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Abstract

Background: Pain, Agitation and Delirium (PAD) are common in critically ill patients admitted in
Intensive Care Units (ICU) being reported in 15-80% of the patients. Control of agitation and delirium
in critically ill patients is somehow different and hard to achieve in patients with drug abuse and opium
addiction.
Aim: We hypothesized if a protocol could be designed and implemented to concomitantly control Pain,
Agitation and Delirium (PAD) and prevent withdrawal signs in this population during ICU admission.
Methods: This prospective cross-sectional study. A multidisciplinary team designed the protocol. We
included a total number of 30 critically ill patients during the study period. We included adult patients
(>18 years) who were opium dependent and used drugs daily and had uncontrolled behaviors of drug
consumption and reportedly had withdrawal symptoms. Methadone was used to prevent withdrawal
syndrome and pain was assessed hourly, by Behavioural Pain Scale and controlled by morphine or
fentanyl. Level of sedation was also assessed hourly, by Richmond Agitation-Sedation Scale and
controlled by midazolam or propofol, according to the protocol. Delirium was checked by Confusion
Assessment Method for ICU, once in every working shift.
Results: Patients were recruited during an eight months period in 2 mixed medical-surgical ICU’s. The
protocol was effective to completely prevent the withdrawal syndrome in 24 patients (80%). The average
need to methadone was 14.5 ± 22.2 mg in the patients. The pain, sedation and delirium were evaluated
and documented by the staff in 97%, 98% and 56% of situations, respectively. Pain and sedation scores
were within acceptable limits in 93% and 98% of occasions, respectively. Delirium occurred in 2 patients
during the ICU stay.
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Introduction
Pain, Agitation and Delirium (PAD) are common in critically
ill patients admitted in Intensive Care Units (ICU) being
reported in 15-80% of the patients [1-5]. Control of agitation
and delirium in critically ill patients is somehow different and
hard to achieve in patients with drug abuse and opium

addiction. These groups of patients develop withdrawal
symptoms on abstinence from the drug [6,7]. There are several
kinds and routes of administration in eastern countries for
opioid drug usage including inhalational, oral and intravenous
methods. This diversity in drug consumption makes it difficult
to estimate the need of the critically ill patients to basal opioid
medications to prevent withdrawal symptoms and pain control
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[8]. The symptoms of withdrawal peak during the first 48 h and
are sometimes persistent for several days, and then gradually
decrease to baseline levels [7].

Several sedation protocols have been introduced during the
past two decades for critically ill patients on mechanical
ventilation including bolus sedation and daily sedation
interruptions. These sedation protocols have shown to improve
the patient outcome by decreasing the hospital and ICU length
of stay and by decreasing the number of days on mechanical
ventilation [1,5,9-11]. Most of these protocols are based on
frequent sedation and analgesia assessment and protocolized
weaning of sedation [4,12-14]. Most of the previous studies are
focused on the implementation of analgesia-sedation-delirium
protocols in the patients without history of opioid dependency
and data regarding implementation of PAD protocol in these
patients are scarce in the literature.

In the current study we developed and implemented an
analgesia-sedation-delirium protocol using methadone in
opium dependent critically ill patients and evaluated the
outcomes. We hypothesized that implementing this protocol is
feasible and would control the withdrawal symptoms leading to
decreased agitation and delirium.

Materials and Methods

Study population
This prospective cross-sectional study was conducted in 2
intensivist driven mixed medical-surgical intensive care units
(ICU) in Nemazee hospital, a tertiary healthcare center
affiliated to Shiraz University of Medical Sciences during an
eight months period from May to November 2014. We
included a total number of 30 critically ill patients during the
study period with average age of 55.3 ± 15.4. We included
adult patients (>18 years) who were opium dependent and used
drugs daily and had uncontrolled behaviors of drug
consumption and reportedly had withdrawal symptoms. We
excluded the patients who were expected to die within 48 h of
admission, those on anticonvulsants, those with best motor
response of less than 6 in Glasgow coma scale score and those
who had to receive muscle relaxant during the ICU course. We
also excluded those patients who could not move both upper
extremities and those with untreated psychosis or neurosis. The
Patients with prolonged QT-interval (seconds) in ECG were
also excluded from the study. The study protocol was approved
by Institutional Review Board (IRB) and medical ethics
committee of Shiraz University of Medical Sciences. All the
patients or their next of kin provided the informed written
consents before inclusion in the study. A urine stick (Drug of
Abuse Test, Core Technology Co. Ltd. China) was also used to
confirm the history of drug abuse in all patients.

Study protocol
Complete history was determined according to the patients or
their next of kin and a urine toxicology screening test was
performed on admission for all the individuals. A protocol was

developed by a multidisciplinary team including critical care
physicians, pharmacist, psychiatrist and neurologist and expert
nurses. The protocol was focused on the control of pain,
delirium, and agitation of opium addicted patients based on
validated assessment tools. The goal of the current protocol
was to maintain a comfortable, awake patient by
pharmacologic titration via objective assessments, limit the use
and duration of continuous infusion sedation, and increasing
the awareness and control of delirium.

We used methadone hydrochloride in the current protocol for
prevention of opium withdrawal symptoms. Four determinants
of the abused drug by the patients (according to the best
available history) were used for calculation of methadone
dosage for each patient which included purity of the abused
substance, bioavailability of the route of abuse (oral,
inhalational, intravenous), conversion ratio of morphine to
methadone (Fudin 2012 formula) and cross tolerance. The type
and dose of the abused drug (according to the popular language
of the patients or their family) were entered to software that
was specially designed for this study. The maintenance dosage
of methadone (Methadone Hydrochloride®, Eksir
Pharmaceuticals Ltd., Tehran, Iran) was calculated accordingly
for each patient and was divided to two doses and was given
subcutaneously or intravenously (for ease of administration,
dosages less than 2.5 mg or more than 20 mg were given
intravenously). Patients were checked hourly by an ICU nurse
for withdrawal signs which included tachycardia (heart
rate>100/min or 20% increase in heart rate from baseline),
hypertension (blood pressure>140/80 mmHg or 20% increase
in blood pressure from baseline), tachypnea (respiratory
rate>30/min), sweating, lacrimation, diarrhoea, vomiting, fever
and pupillary dilation. Patients with withdrawal symptoms
were given bolus dosages of 50 µg Fentanyl (Hameln-
Fentanyl®, Hameln Pharmaceuticals Ltd., Hameln, Germany)
with 5-10 minutes intervals to a maximum dosage of 200 µg.

The pain intensity and agitation were also evaluated in each
patient by the ICU nurse hourly and delirium every 8 h. To
assess pain intensity, we used the Persian versions of
Numerical Rating Scale (NRS) and Behavioural Pain Scale
(BPS). These tools were previously translated and validated in
another study by our team [13]. BPS is used after observation
of the patient for about 1 minute and has been exclusively
designed and validated in critically ill sedated patients [15,16].
The BPS is based on the sum of three subscales: facial
expression, upper limb posture and compliance with
mechanical ventilation. The NRS is based on a scale from 0 to
10; 0 represents no pain and 10 represents the worst imaginable
pain [17]. The goal of pain control was to maintain BPS
between 3 and 5 and NRS between 0 and 3. Pain scores above
the mentioned goal were treated with morphine sulphate
according to the protocol. The total needed dose of fentanyl to
control withdrawal signs and morphine to control pain were
registered.

The agitation was evaluated by the ICU nurse according to the
Richmond Agitation-Sedation Scale (RASS) each hour [18].
RASS is mostly used in order to avoid over and under-
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sedation. RASS is a 10-sacle measure ranging from -5
(unarousable) to +4 (combative). Obtaining a RASS score is
the first step in administering the Confusion Assessment
Method in the ICU (CAM-ICU), a tool to detect delirium in
intensive care unit patients [19]. Our goal was to maintain
RASS between -1 and +1. Those with RASS of more than +1
received 2-5 mg of midazolam intravenously (Midazolam
Injection®, Eksir Pharmaceuticals Ltd., Tehran, Iran). The
delirium was assessed three times a day in those with RASS
score of more than -4 based on CAM-ICU by the nurses. Those
with hyperactive delirium (RASS ≥ +1) received 2.5-5 mg
intravenous injection of haloperidol (Janssen Haloperidol
Injection®, Janssen Pharmaceutical Ltd., Beerse, Belgium).

The overdose symptoms were also checked every 4 h which
included pinpoint pupils, deceased level of consciousness and
RR<8/min. The daily methadone dose for the next day was
adjusted according to the total dose of fentanyl required for
control of withdrawal syndrome during the previous day. If the
patients showed any sign of overdose the methadone dose was
reduced accordingly. The study protocol is demonstrated in
Figure 1. The parenteral methadone was converted to enteral
form upon discharge to ward.

Figure 1. The PAD protocol for opium addicts critically ill patients
used in the current study. Withdrawal symptoms included HR>100/
min, BP>140/90 mmHg, lacrimation, dilated pupils. Overdose
symptoms include pinpoint pupils, decreased level of consciousness
and respiratory rate ≤ 8/min.

Statistical analysis
All recorded data were prospectively entered into a computer-
based database and were further analysed by statistical package
for social sciences (SPSS Inc., Chicago, USA) version 19.0.

Data are presented as mean ± SD and proportions as
appropriate. Kolmogorov Smirnov test was used to test the
normal distribution of the data. The repeated measure test was
used to compare the parametric variables before and after the
study. Paired t-test was also used to compare the results before
and after the protocol.

Results
Overall we assessed 40 patients for eligibility of whom 30
fulfilled the study criteria and were included in the study. The
mean age of the patients was 55.3 ± 15.4 years and there were
28 (93.3%) men and 2 (6.7%) women among the participants.
The baseline characteristics of the patients are summarized in
Table 1. The calculated daily dosage of methadone was 14.46 ±
22.2 mg (Table 2). Only 2 (6.7%) patients required increase in
the daily dose of methadone. Withdrawal symptoms were
recorded in 6 (20%) patients during the study period. In these
patients, withdrawal symptoms were more frequent in the
second day (33% of the observation period) than in the first
day (10% of the observation period). None of the patients
developed overdose symptoms during the study period. Only 2
(6.7%) patients developed delirium during the study that was
treated by haloperidol. The duration of acceptable RASS was
98 percent of total ICU stay hours. The number of hours with
acceptable BPS and NRS increased from 79% in the first day
to 97% in the third day. Overall the duration of acceptable BPS
and NRS was about 93% of total ICU stay hours. The
administered dosages of morphine for pain control was 16.3 ±
14.7 mg during the first day which was decreased to 9.23 ±
10.2 mg in the second day and 5.03 ± 7.6 mg in the third day.
In the same way, the amount of administered midazolam
decreased significantly from 1.59 ± 4.9 mg in the first day to
zero in the third day. The nurses’ compliance to check the pain,
agitation and delirium scores was 97, 98 and 56 percent,
respectively. The response of the nurses to the out of range
scores, according to the protocol, was more than 97%.

Table 1. The baseline characteristics of the 30 opium dependent
critically ill patients.

Variable P-value

Age, y 55.3 ± 15.4

Gender, no. (%)

Men 28 (93.3)

APACHE IV score, mean ± SD 83.9 ± 21.7

Type of abused drug, no. (%)

Morphine 27 (90)

Methadone 2 (6.3)

Meperidine 1 (3.3)

Route of consumption, no. (%)

Inhalation with pipe 6 (20)

Inhalation without pipe 15 (50)
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Oral 8 (26.7)

Intravenous 1 (3.3)

Equivalent morphine dosage, mg 46.7 ± 53.1

Urine toxicology, No. (%)

Morphine sulphate 28 (93.3)

Methadone hydrochloride 2 (6.7)

Benzodiazepines 25 (83.3)

Barbiturates 23 (76.6)

Cause of admission, No. (%)

Non-surgical 5 (16.7)

Surgery 25 (83.3)

Comorbidities, No. (%) 16 (53.3)

Table 2. The outcome of 30 opium addicted critically ill patients
managed with study protocol.

Variable P-value

ICU admission length, day 3.7 ± 3.47*

Calculated daily methadone, mg 14.46 ± 22.2*

Route of administration, no. (%)

Subcutaneous 24 (80)

Intravenous 6 (20)

Delirium, no. (%) 2 (6.7)

Withdrawal symptoms, no. (%) 6 (20)

Mortality, no. (%) 2 (6.7)

Discussion
In this study we developed and implemented a PAD protocol
for critically ill patients’ with history of opium abuse. We
demonstrated that this protocol can successfully control pain
and agitation in the majority of these patients. Twenty percent
of the patients showed short periods of withdrawal signs and
two (6.7%) patients developed delirium. This protocol was
based on the meticulous patient assessment and protcolized
titration of sedative and analgesic medications. During the
study period 368 patients were admitted to our ICU among
whom 40 (10.9%) patients were opium dependent which is
higher than previously reported rates of opium addiction in
general population in Iran [20]. This finding may show higher
risk of acute illness in this group of the community. Meanwhile
the majority of our patients were male which is in accordance
with previous demographic studies [20]. The most frequent
type of addiction was opium and the most prevalent route of
use was by inhalation (70%), and oral route was used in 26.7%
of our patients which is again in accordance with previous
studies in Iran as opposed to western countries where heroin is
more frequent and intravenous route is more popular [21]. The
mean calculated equivalent of daily abused morphine was 46.7

± 53.1 mg in our patients indicating a moderately high
intensity of opium abuse in our patients. The calculated daily
need to methadone was 14.46 ± 22.2 mg which is relatively
high. As opioid medications are supplied and distributed by the
hospital pharmacy under special regulations in most of
countries, this increased need to methadone should be
anticipated and communicated with respective authorities.
Actually at the beginning, we encountered some problems for
providing the needed methadone in our unit.

The results of urine toxicology of the patients on arrival to ICU
showed that most of the exams were positive for morphine
(93.3%), and in two other patients the urine study was positive
for methadone (Table 1). This finding shows that most
probably all of our patients were true opium addict patients and
patient selection has been appropriately done in this study.
However, considering that benzodiazepines and barbiturates
were also positive in 83 and 77 percent of urine study results,
one may assume that presence of opioids in the urine is just the
result of use of these medications before arrival to ICU
especially for general anesthesia. This theory seems rational
considering that the dominant type of admission in this study
was surgical (83.3%) and use of midazolam and sodium
thiopental is routine during general anesthesia in our hospital.
Overall, we should admit that although urine toxicology may
confirm acceptable patient inclusion, patient history was the
main method of diagnosis of opium abuse in our study. This is
among the first studies to introduce and implement a PAD
protocol for opium addict critically ill patients. We used
methadone for maintaining the baseline need of the patients to
opioids. Methadone is a synthetic opioid which is frequently
administrated to prevent acute opioid withdrawal symptoms
[22]. Due to desirable pharmacologic properties such as long
duration of action regardless of delivery method and low risk
of central sensitization and tolerance methadone therapy is one
of the most common methods of long-term treatment of illicit
opioid abuse in Iran. Some studies have also demonstrated that
tapering doses of methadone could successfully be used for
prevention of opioid abstinence symptoms in non-critically ill
opioid addicted patients [23].

Jeffries et al. examined a protocol using methadone
hydrochloride for prevention of acute opioid withdrawal in 43
critically ill paediatric patients [24]. That protocol was not
followed consistently and withdrawal symptoms were more
frequent (42%). There was a need to increase the dose of
methadone in 26% of the patients and over and under sedation
was more prevalent than our study [24]. These differences
could be easily justifiable because of different types of drug
dependency between our patients (chronic) and Jeffries study
(acute) and different patient population and protocols. In
another study, Lugo and colleagues also used a protocol based
on enteral methadone to prevent withdrawal symptoms in 22
paediatric patients after prolonged infusion of fentanyl in a
critical care setting [23,25]. They could successfully facilitate
discontinuation of fentanyl and prevent withdrawal symptoms
in almost all of the patients. Similarly, in this study, one patient
needed to restarting the infusion of fentanyl and increasing the
dose of methadone [25]. These finding are comparable to ours,
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emphasizing the importance of observing the implemented
protocol to obtain acceptable clinical results.

Methadone has a variable half-life, ranging from 15 to 50 h. As
a result, the drug level will increase over time to a steady state
level [22]. This effect results in an increase in the clinical
effect of methadone over days. This property makes titration of
methadone difficult, raising the concern over possible overdose
[23]. Most of the protocols use oral methadone in patients
requiring mechanical ventilation as it has shorter half-life and
associated with fewer side effects. However we could not use
oral methadone in the current study as most of our patients had
undergone abdominal surgeries and could not receive anything
orally during the postoperative period [26]. We did not
encounter any sign of overdose in our patients. On the contrary,
20 percent of our patients showed withdrawal symptoms
during first and second days of ICU admission. This finding
although emphasis the good safety margin of our protocol may
demonstrate a need to revision of the protocol to calculate the
needed methadone dose if more patient comfort is targeted.
However, this observation could be simply explained by under-
reporting of the amount of opioid consumption by the patients
or their family that is not unusual in critical care and drug
abuse settings.

Diagnosis and treatment of delirium in critically ill patient on
mechanical ventilation is important to improve the patients’
outcome. Ely and co-workers demonstrated that patients who
developed delirium in the ICU had a 6-monthmortality rate of
34% versus 15% in those who did not. Furthermore, this
development of delirium was associated with an increase in
length of hospital stay by 10 days [19,27]. Assessment of
delirium was performed by use of the validated CAM-ICU.
The incidence of delirium in our patients was quite low
compared to similar studies by our team and others
[12,14,19,28]. This finding may underscore either the ability of
the PAD protocol to decrease the incidence of delirium in our
patients or some unknown effects of methadone itself. The
possibility of underestimation of this problem by our nurses
due to modest level of compliance (56%) could not be
excluded. Overall our PAD protocol resulted in more than 90
percent of acceptable pain and sedation scores during the ICU
period. This finding is rarely debatable as we used very
accurate tools to monitor pain and sedation in our patients
[13-16] and our nurses were already familiar and competent to
use these tools, as is reflected in high compliance and
appropriate response by them (97 to 98 percent).

Some limitations of our study should be declared. As the
source of information for the previous opioid consumption was
the patients themselves or their family members, the
information was not complete and sometimes not reliable. The
baseline information is critical and lack of that information
may lead to miscalculation of the needed methadone. However
the dosage was adjusted during the following days based on the
patients’ response. The other limitation was the limited number
of patients included in the study. This was just a feasibility
study and the results should be re-evaluated in large and multi-
center investigations. The other limitation of the study was

limited evaluation of the delirium in the patients. The delirium
was evaluated using CAM-ICU by trained nurses. The process
include several stages interview with the patient and thus most
of the patients could not finish the interview properly which
led to lack of information on delirium in our series. In addition
the CAM-ICU has low sensitivity and high specificity for
detection of delirium in ICU patients [29]. Further studies with
more reliable indices are required to overcome this pitfall. In
conclusion, implementation of a multidisciplinary PAD
protocol is possible in opioid addicted critically ill patients and
is accompanied by favourable targeted pain and sedation scores
during the ICU period. Further research in this difficult to
manage subgroup of patients is needed to verify the impact of
such protocols on significant ICU outcome measures like
length of stay and mortality.
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