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Sofentil, solution for injection/infusion


0.	D.SP.NO.
30952

1.	NAME OF THE MEDICINAL PRODUCT
Sofentil

2.	QUALITATIVE AND QUANTITATIVE COMPOSITION
Sofentil 5 micrograms/ml solution for injection/infusion
Each ml solution contains 5 micrograms sufentanil as sufentanil citrate.

Sofentil 50 micrograms/ml solution for injection/infusion
Each ml solution contains 50 micrograms sufentanil as sufentanil citrate.

Excipients with known effect: Sodium hydroxide and sodium chloride.
Each ml of solution for injections contains sodium 0.39 mmol (9 mg).

For the full list of excipients, see section 6.1.

3.	PHARMACEUTICAL FORM
Solution for injection/infusion
The solution is clear and colourless, free from visible particles, with pH 4.0-6.0 and osmolality 250 –310 mOsmol / kg.


4.	CLINICAL PARTICULARS

4.1	Therapeutic indications

Adults:
Combined anesthesia and analgesia.
Epidural analgesia in the treatment of postoperative pain.
Supplementary analgesic agent to epidural administered bupivacaine for treatment of pain during labour and vaginal delivery.



Pediatric population:
Intravenous: Sofentil is indicated as an analgesic during induction and / or maintenance of balanced general anesthesia in children over the age of 1 month.

Epidural: Sofentil is indicated for the postoperative management of pain following general surgical, thoracic or orthopaedic procedures in children aged 1 year and over.

4.2	Posology and method of administration

Adults
Combination anesthesia and analgesia:
Analgesia: 0.5 - 5 micrograms/kg i.v.
Anesthetic: 25 - 50 micrograms/kg i.v.
Epidural analgesia in the treatment of postoperative pain: 25-50 micrograms.
Analgesic supplement at birth: 5 - 20 micrograms epidural.

Intravenous administration
To avoid bradycardia, it is recommended to administer a small intravenous dose of anticholinergic just prior to induction (see section 4.4).

Epidural administration
Proper placement of the needle or catheter in the epidural should be checked before Sofentil is injected.

Pediatric population
Intravenous administration
Children ≤1 month (neonates)
Due to the high variability of pharmacokinetic parameters in neonates, no reliable dose recommendations can be given. See also sections 4.4 and 5.2.

Children> 1 month
For all doses, to avoid bradycardia, premedication with an anticholinergic (such as atropine) is recommended, unless contraindicated.

Induction of anaesthesia
Sofentil can be administered as a slow bolus injection of 0.2-0.5micrograms/kg over 30 seconds or longer in combination with an anaesthetic induction agent. In major surgery (e.g. cardiac surgery) doses up to 1 micrograms/kg can be administered.

Maintenance of anaesthesia in ventilated patients
Sofentil can be administered as part of combined anaesthesia. Dosage depends on the dose of concomitant anaesthetic agents, type and duration of surgery. An initial dose of 0.3-2 micrograms/kg administered by slow bolus injection over at least 30 seconds may be followed by additional bolus injections of 0.1-1 micrograms/kg as required up to a total maximum of 5 micrograms/kg total for cardiac surgery.

Epidural administration
Sofentil must be administered to children epidurally only by anaesthesiologists who are specially trained in paediatric epidural anaesthesia and in the management of the respiratory depressant effects of opioids. Access to resuscitation equipment and opioid antagonists must be immediately available.
After epidural administration of Sofentil, paediatric patients must be monitored for signs of respiratory depression for at least 2 hours. The use of epidural administered sufentanil in paediatric patients has been documented in only a limited number of cases.

Children < 1 year:
The safety and efficacy of sufentanil in children below 1 year have not yet been established (see also section 4.4 and 5.1).
Currently available data for children over 3 months are described in section 5.1 but no dosage recommendations on can be made.
For newborns and infants below 3 months no data are available.

Children > 1 year:
A single intra-operatively administered bolus dose of 0.25-0.75 micrograms/kg body weight sufentanil results in pain relief for a period of 1 to 12 hours. The duration of effective analgesia is influenced by the surgical procedure and concomitant administration of epidural amide-type local anaesthetics.

Elderly (65 years and over) and debilitated patients:
As with other opioids, elderly and debilitated patients will require lower doses.
The intended total dose should be carefully titrated in patients with any of the following disorders:
1. Non-compensated hypothyroidism
1. Pulmonary disorders, particularly if vital capacity is reduced
1. Alcoholism or hepatic and renal insufficiency (see also section 4.4).
Prolonged postoperative monitoring of these patients is also advisable.

Patients on chronic opioid treatment or with a history of opiate abuse may require higher doses.

4.3	Contraindications
1. Hypersensitivity to sufentanil, other opioids or to any of the excipients listed in section 6.1.
1. Intravenous use in labour or before clamping of the cord during caesarean section is not recommended due to the possibility of respiratory depression in the newborn infant. This is in contrast to the epidural use in labour, during which sufentanil in doses up to 30 micrograms does not influence the condition of the mother or the newborn. See section 4.4 and 4. 6.
1. Excess bronchial secretions
1. Respiratory depression due to other medication
1. Disorders in which depression of the respiratory center must be avoided

As with other opioids administered epidurally, sufentanil should not be given in the presence of:
1. severe haemorrhage or shock
1. septicaemia
1. infection at the injection site
1. disturbances in haemostasis such as thrombocytopenia and coagulopathy
1. treatment with anticoagulants or any other concomitant drug therapy or medical conditions which could contraindicate the technique of epidural administration.

4.4	Special warnings and precautions for use
Intravenous administration of sufentanil should only be performed by experienced anaesthesiologists in hospitals or other institutions with facilities for endotracheal intubation and mechanical ventilation.
The patient's vital functions must be routinely monitored. This also includes the postoperative phase.

Opioid induced hyperalgesia
As with other opioids, in case of insufficient pain control in response to an increased dose of sufentanil, the possibility of opioid-induced hyperalgesia should be considered. A dose reduction or discontinuation of sufentanil treatment or treatment review may be indicated.

As with all potent opioids:
Respiratory depression is dose related and can be reversed by specific opioid antagonists. As respiratory depression may last longer than the effect of the opioid antagonist, the patient should be observed and further doses of the specific opioid antagonist may be necessary.
Deep anesthesia is accompanied by marked respiratory depression and loss of consciousness that may last or return in the postoperative phase.
Hyperventilation during anaesthesia may alter the patient’s responses to CO2, resulting in decreased oxygenation in the postanesthesia period.
The risk of delayed respiratory depression should always be taken into consideration and the patient must be under adequate supervision. Resuscitation equipment and opioid antagonists must be readily available.

Risk from concomitant use of sedative medicines such as benzodiazepines or related drugs:
Concomitant use of sufentanil and sedative medicines such as benzodiazepines or related drugs may result in sedation, respiratory depression, coma and death. Because of these risks, concomitant prescribing with these sedative medicines should be reserved for patients for whom alternative treatment options are not possible. If a decision is made to prescribe sufentanil concomitantly with sedative medicines, the lowest effective dose should be used, and the duration of treatment should be as short as possible.
The patients should be followed closely for signs and symptoms of respiratory depression and sedation. In this respect, it is strongly recommended to inform patients and their caregivers to be aware of these symptoms (see section 4.5).

It is generally recommended to discontinue MAO inhibitors two weeks prior to anesthesia or surgical procedures.

Muscular rigidity may occur and may lead to respiratory depression. This can be avoided by slow i.v. injection (usually low doses are sufficient), premedication with benzodiazepines and the use of muscle relaxants.

Sleep-related breathing disorders
Opioids can cause sleep-related breathing disorders including central sleep apnea (CSA) and sleep-related hypoxemia. Opioid use increases the risk of CSA in a dose-dependent fashion. In patients who present with CSA, consider decreasing the total opioid dosage.

Myasthenia Gravis:
Sufentanil may cause muscle rigidity after i.v. administration, which may require the use of muscle relaxants. Therefore, sufentanil should not be used in patients with myasthenia gravis as the use of muscle relaxants is inappropriate for these patients.

Non-epileptic (myo)clonic movements may occur.

Bradycardia and possibly cardiac arrest may occur if the patient has received a low dose of anticholinergic, or if Sofentil is combined with nonvagolytic muscle relaxants. Bradycardia can be treated with atropine.

Opioids can induce hypotension, especially in hypovolemic patients and in patients with heart failure. Induction doses must be adjusted and administered slowly to avoid cardiovascular depression. Appropriate measures must be taken to maintain stable arterial pressure.

Caution is required in patients with cranial cerebral trauma and elevated intracranial pressure. Rapid bolus injections of opioids should be avoided in patients with compromised cerebral circulation or intracranial compliance, as the short-term decrease in arterial pressure may be accompanied by a briefly reduced cerebral perfusion pressure.

Patients who receive chronic opioid therapy or with a history of opioid abuse may need higher doses.

Tolerance and Opioid Use Disorder (abuse and dependence)
Tolerance, physical and psychological dependence, and opioid use disorder (OUD) may develop upon repeated administration of opioids.
Abuse or intentional misuse of Sofentil may result in overdose and/or death. The risk of developing OUD is increased in patients with a personal or a family history (parents or siblings) of substance use disorders (including alcohol use disorder), in current tobacco users or in patients with a personal history of other mental health disorders (e.g. major depression, anxiety and personality disorders).
Patients will require monitoring for signs of drug-seeking behaviour (e.g. too early requests for refills). This includes the review of concomitant opioids and psycho-active drugs (like benzodiazepines). For patients with signs and symptoms of OUD, consultation with an addiction specialist should be considered.

Discontinuation of treatment and withdrawal syndrome
Repeated administration at short term intervals for prolonged periods may result in the development of withdrawal syndrome after cessation of therapy. Symptoms following withdrawal of Sofentil, including tachycardia, hypertension and agitation have been reported infrequently upon abrupt cessation, particularly after prolonged administration of more than 3 days. Where reported, re-introduction and tapering of the infusion has been beneficial. The use of Sofentil in mechanically ventilated intensive care patients is not recommended for duration of treatment greater than 3 days.

Gastrointestinal effects
Sufentanil as a μ-opioid receptor agonist may slow the gastrointestinal motility. Therefore, Sofentil should be used with caution in patients at risk of ileus.
Sufentanil as a μ-opioid receptor agonist may cause spasm of the sphincter of Oddi. Therefore, Sofentil should be used with caution in patients with biliary tract disease, including acute pancreatitis.

It is recommended to reduce the dose in elderly or debilitated patients. Although no longer half-lives have been measured in the elderly, a higher frequency of circulatory disorders has been observed in these patients.

Opioids should be titrated with caution in patients with the following disorders: uncontrolled hypothyroidism, pulmonary disease, decreased respiratory reserve, alcoholism, hepatic or renal impairment. These patients require prolonged post-operative monitoring.

For epidural administration, caution should be exercised in patients with respiratory depression or compromised respiratory function and in fetal exposure. The patient should be carefully monitored for at least 1 hour after each dose, as both early and protracted respiratory depression may occur.

The fetal heart rate may change during epidural administration, therefore it is necessary to monitor the frequency and treatment may be needed.

Pediatric population
Due to the high variability of of pharmacokinetic parameters in newborns, there is a risk of overdosing or underdosing of intravenous sufentanil during the neonatal period. See also section 4.2 and 5.2.

The safety and efficacy of Sofentil administered epidural in children under 1 year have not yet been established (see also sections 4.2 and 5.1).

Newborns and children may be expected to be particularly sensitive to sufentanil's respiratory depression, as this is the case with other opioids. Therefore, benefit / risk ratio should be carefully evaluated before sufentanil is used in newborns and children.

This medicinal product contains 9 mg sodium per ml solution for injection, equivalent to 0.45% of the WHO recommended maximum daily intake of 2 g sodium for an adult.

4.5	Interaction with other medicinal products and other forms of interaction

Central nervous system depressants (CNS depressants)
Barbiturates, benzodiazepines, antipsychotics, general anesthetics and other non-selective CNS depressants (e.g. alcohol) may potentiate the respiratory depressant effect of opioids.
Once the patient has received such CNS depressants, a lower dose of Sofentil will be required. Concomitant use of Sofentil in patients with spontaneous respiration may increase the risk of respiratory depression, deep sedation, coma and death.

Effect of Sofentil on other drugs
Following Sofentil administration, the dose of CNS depressants should be lowered. This is particularly important after surgery, as deep analgesia is accompanied by marked respiratory depression that may last or return during the postoperative period.
Administration of a CNS depressant, e.g. benzodiazepine, during this period may increase the risk of respiratory depression disproportionately.

At high doses of sufentanil, concomitant administration of nitrous oxide or even small doses of benzodiazepines (e.g. diazepam or midazolam) may lead to a reduction in cardiac function (blood pressure drop and decrease in cardiac volume and heart rate).

Administration of sufentanil with suxamethonium may induce bradycardia, especially if the pulse is already low (e.g. in patients receiving calcium antagonists or beta-blockers). Therefore, it is advisable to make an appropriate dose reduction of one or both drugs.

Monoamine oxidase inhibitors (MAOIs)
In case of treatment with MAOIs up to 14 days prior to opioid therapy with pethidine, life-threatening interactions have been observed on CNS (agitation, muscle rigidity, high fever, convulsions), as well as in respiratory and circulatory functions (circulatory depression, hypotension, hemodynamic instability, coma). These interactions cannot be excluded with sufentanil, and therefore it is recommended to discontinue MAOIs (at least) 2 weeks prior to surgery or anesthesia.

Serotonergic drugs
Co-administration of sufentanil with a serotonergic agent, such as Selective Serotonin Reuptake Inhibitors (SSRIs), Serotonin Norepinephrine Reuptake Inhibitors (SNRIs), or Monoamine Oxidase Inhibitors (MAOIs), may increase the risk of serotonin syndrome, a potentially life threatening condition. Monoamine Oxidase Inhibitors must not be taken in the 2 weeks before or at the same time as Sofentil is given.

CYP3A4 inhibitors (cytochrome P450 3A4)
Sufentanil is metabolised mainly via cytochrome P450 3A4, but no in vivo inhibition of erythromycin (a known cytochrome P450 3A4 enzyme inhibitor) has been observed. Although clinical data is missing, in vitro data indicates that other potent CYP 3A4 inhibitors such as ketoconazole, itraconazole and ritonavir may inhibit the metabolism of sufentanil to such extent as to increase the risk of prolonged or delayed respiratory depression. If a simultaneous application is required, it requires the patient to be monitored very carefully. Dosage reduction of Sofentil may be necessary.

Gabapentinoids
The concomitant use of opioids and gabapentinoids (gabapentin and pregabalin) increases the risk of opioid overdose, respiratory depression and death.

4.6	Fertility, pregnancy and lactation

Pregnancy:
There is little experience of intravenous use of sufentanil in pregnant women. Animal studies have not shown any teratogenic effect. As with other drugs, the risk must be weighed against the potential benefits for the patient.

Intravenous use in labour or before clamping of the cord during caesarean section is contraindicated due to the possibility of respiratory depression in the newborn infant.

Sufentanil passes rapidly into the placenta and the concentration rises linearly at an increased maternal concentration. The ratio of the concentration in the umbilical vein to the maternal venous concentration is 0.81.

Sufentanil can be administered epidural. Controlled clinical studies during labour have shown that sufentanil added to epidural bupivacaine in total doses up to 30 micrograms has no detrimental effect on the mother or the newborn. Sufentanil crosses the placenta. Following epidural administration of a total dose not exceeding 30 micrograms, mean plasma concentrations of 0.016 nanograms/mL were detected in umbilical vein.

An antidote for the child should always be available.

Breastfeeding:
Sufentanil is excreted in breast milk. Caution should be exercised when sufentanil is administered to a nursing woman.

4.7	Effects on ability to drive and use machines
No traffic warning.
Sufentanil significantly affects the ability to drive or use machines.
Patients should only drive motor vehicles and operate machines if sufficient time has elapsed after administration of Sofentil.

Patients should not be sent home without supervision and should be advised to avoid drinking alcohol.

4.8	Undesirable effects
The safety of sufentanil was evaluated in 650 sufentanil-treated subjects who participated in 6 clinical trials. Of these, 78 subjects participated in 2 trials of sufentanil administered intravenously as an anaesthetic agent for induction and maintenance of anaesthesia in subjects undergoing major surgical procedures (coronary artery bypass or open- heart surgical procedures). The remaining 572 subjects participated in 4 trials of epidural sufentanil administered as a postoperative analgesic, or as an supplementary analgesic agent to epidural bupivacaine during labour and vaginal deliveries. These subjects received at least 1 dose of sufentanil and provided safety data.

Based on overall safety data from these clinical trials, the most commonly reported ADRs (≥ 5% incidence) were: sedation (19.5%), pruritus (15.2%), nausea (9.8%) and vomiting (5.7%).

Pediatric population
The frequency, nature and severity of adverse events in children are expected to be the same as in adults.

The following table shows the adverse reactions related to sufentanil, reported from clinical trials, including those mentioned above, or from postmarketing use.

The following frequency convention applies:
Very common (≥1 / 10); common (≥1 / 100 to <1/10); uncommon (≥1 / 1,000 to <1/100); rare (≥1 / 10,000 to <1 / 1,000); very rare (<1 / 10,000); not known (cannot be estimated from the available data).



Table 1. Side effects
	Adverse Drug Reactions

	System Organ Class
	Frequency Category

	
	Very Common (≥ 1/10)
	Common
(≥ 1/100 to < 1/10)
	Uncommon
(≥ 1/1,000 to < 1/100)
	Rare
(≥ 1/10,000 to <1/1,000)
	Not Known

	Infection and infestation
	
	
	Rhinitis
	
	

	Immune system disorders
	
	
	Hypersensitivity
	
	Anaphylactic shock, Anaphylactic reaction, Anaphylactoid reaction

	Psychiatric disorders
	
	
	Apathy, Nervousness
	
	

	Nervous system disorders
	Sedation
	Neonatal tremor, Dizziness, Headache
	Ataxia, Neonatal dyskinesia, Dystonia, Hyperreflexia, Hypertonia, Neonatal hypokinesia, Somnolence
	
	Coma, Convulsion, Involuntary muscle contractions

	Eye disorders
	
	
	Visual disturbance
	
	Miosis

	Cardiac disorders
	
	Tachycardia
	Atrioventricular block, Cyanosis, Bradycardia, Arrhythmia, Abnormal electrocardiogram
	
	Cardiac arrest

	Vascular disorders
	
	Hypertension, Hypotension, Pallor
	
	
	Shock

	Respiratory, thoracic and mediastinal disorders
	
	Neonatal cyanosis
	Bronchospasm, Hypoventilation, Dysphonia, Cough, Hiccups, Respiratory disorder
	
	Respiratory arrest, Apnoea, Respiratory depression, Pulmonary oedema, Laryngospasm

	Gastrointestinal disorders
	
	Vomiting, Nausea
	
	
	

	Skin and subcutaneous tissue disorders
	Pruritus
	Skin discolouration
	Allergic dermatitis, Hyperhidrosis, Rash, Rash neonatal, Dry skin
	
	Erythema

	Musculoskeletal and connective tissue disorders
	
	Muscle twitching
	Back pain, Neonatal hypotonia, Muscle rigidity
	
	Muscle spasms

	Renal and urinary disorders
	
	Urinary retention, Urinary incontinence
	
	
	

	General disorders and administration site conditions
	
	Pyrexia
	Hypothermia, Decreased body temperature, Increased body temperature, Chills, Injection site reaction, Injection site pain, Pain
	
	



Indberetning af formodede bivirkninger
Når lægemidlet er godkendt, er indberetning af formodede bivirkninger vigtig. Det muliggør løbende overvågning af benefit/risk-forholdet for lægemidlet. Sundhedspersoner anmodes om at indberette alle formodede bivirkninger via:

Lægemiddelstyrelsen
Axel Heides Gade 1
DK-2300 København S
Websted: www.meldenbivirkning.dk

4.9	Overdose

Signs and symptoms
Overdose appears to be an extension of the pharmacological effects of sufentanil. Depending on individual sensitivity, the most serious significant effect of overdose is respiratory depression, which may be manifested at all grades, from bradypnoea to apnoea.



Treatment
In hypoventilation or apnoea, oxygen should be administered and respiration should be assisted or controlled as indicated. A specific opioid antagonist may be used to control respiratory depression. At the same time, immediate symptomatic countermeasures should also be taken. Because the duration of respiratory depression induced by sufentanil may last longer than the duration of the antagonist action, repeated doses of the antagonist may be necessary.
If respiratory depression is associated with muscle rigidity, administration of an intravenous neuromuscular blocking agent may be required to facilitate assisted or controlled respiration.

The patient should be closely monitored, and body warmth and fluid intake maintained. Hypovolaemia should be considered as a possible cause of severe or persistent hypotension. In this case, it should be controlled with appropriate parenteral fluid administration.

4.10	Legal status
A§4 (kopieringspligtigt)


5.	PHARMACOLOGICAL PROPERTIES

5.1	Pharmacodynamic properties	
Pharmacotherapeutic group: Opioid Anesthetics, ATC Code: N01AH03.

Sufentanil is a potent synthetic opioid with μ-agonist pharmacological effect. Sufentanil is a very potent opioid (7-10 times more potent than fentanyl in humans) with a high safety index (LD50/ED50 for the lowest analgesia grade) in the rat; at 25, 211, the index is higher than that for fentanyl (277) or morphine (69.5). Intravenous sufentanil has a rapid onset effect. The limited accumulation in and rapid elimination from storage compartments allows rapid recovery. The depth of analgesia is dose-dependent, and can be adjusted, as appropriate, to the level of pain during surgery.
As in the case of other opioids, sufentanil (depending on the dose and administration rate) may cause muscle rigidity, as well as euphoria, miosis and bradycardia.

Histamine assays have not shown any histamine release potential in patients receiving sufentanil.
Sufentanil’s effect is immediately and completely reversed by a specific opiate antagonist.
In epidural use, sufentanil gives spinal analgesia with rapid onset of action (5-10 min) of moderate duration (usually 4-6 hours).

Paediatric population
Epidural administration
The mean onset and duration of analgesia were 3.0 ± 0.3 and 198 ± 19 minutes, respectively after epidural administration of 0.75 micrograms/kg sufentanil in 15 children aged 4 to 12 years.
Epidural sufentanil has been administered in only a limited number of children aged 3 months to 1 year as a single bolus dose of 0.25-0.75 micrograms/kg for postoperative pain control.
In children older than 3 months, an epidural bolus dose of 0.1 micrograms/kg sufentanil followed by an epidural infusion of 0.03-0.3 micrograms/kg/h combined with an amide local anaesthetic of the amide type provided effective postoperative analgesia for up to 72 hours in patients after subumbilical surgery.

5.2	Pharmacokinetic properties	

Absorption
In epidural use, the maximum plasma concentration is reached within 10 minutes and is 4-6 times lower than the plasma concentration after intravenous administration. Concomitant administration of ephedrine (50-75 micrograms) further reduces initial rapid absorption by 25-50%.

Distribution
In studies where sufentanil doses of 250-1500 micrograms were administered intravenously over a long period, the half-lives in the distribution phase were 2.3 - 4.5 minutes and 35 - 73 minutes, the distribution volume in the central compartment 14.2 litres, the distribution volume in steady state 344 litres.
The half-life in the distribution phase, rather than the elimination half-life (ranging from 4.1 h after 250 micrograms for 10-16 hours after 500-1500 micrograms) is the determinant of the rate of fall in plasma concentrations from the therapeutic to the subtherapeutic range. Sufentanil's pharmacokinetics are linear in dose-range studies.
The plasma protein binding of sufentanil is 92.5%.

Biotransformation
Biotransformation of the substance occurs primarily in the liver and small intestine. Sufentanil is metabolised mainly via the human cytochrome P450 3A4 enzyme.

Elimination
The mean (range) terminal elimination half-life was 784 (656 - 938) minutes. As a result of the methodological detection limit, the elimination half-life after the 250 micrograms dose was significantly shorter (240 minutes) than that after the 1500 micrograms dose. The clearance rate was 917 ml/minute. Nearly 80% of the dose administered is eliminated within 24 hours, with only 2% in the form of the unchanged substance.

Special populations
Hepatic impairment
The volume of distribution is slightly increased, and overall clearance is slightly lower in patients with cirrhosis than in control patients. This results in a significant prolongation of half-life by about 30%, which often requires a longer post-operative monitoring period (see section 4.4).

Renal impairment
The distribution volume at steady state, total clearance and terminal elimination half-life in patients on dialysis or undergoing renal transplantation is not different from healthy controls. The free fraction of sufentanil in this population is not different from healthy patients.

Paediatric population
Pharmacokinetic information in children is limited.

Intravenous administration
Plasma protein binding is lower in children compared to adults and increases with age. In newborns sufentanil is about 80.5% bound to proteins compared to 88.5% in infants, 91.9% in children and 92.5% in adults.
After administration of an intravenous sufentanil bolus dose of 10-15micrograms/kg in paediatric patients undergoing cardiac surgery, the pharmacokinetics of sufentanil can be described by a triexponential curve as in adults. Clearance normalised to body weight was shown to be higher in infants and children compared to adolescents, whose clearance rates were comparable to that of adults. In neonates clearance was significantly reduced and exhibited high variability (range 1.2 to 8.8 mL/min/kg and one outlying value of 21.4 mL/min/kg). Neonates were shown to have a greater distribution volume at steady state and a prolonged elimination half-life. Pharmacodynamic differences due to differences in the pharmacokinetic parameters may be greater if taking into account the unbound fraction.

Table 2: Mean sufentanil pharmacokinetic parameters in children following administration of 10-15 micrograms/kg sufentanil single intravenous bolus (N = 28).
	Age Group
	N
	Vdss (L/kg)
Mean (± SD)
	T1/2β (min)
Mean (± SD)
	Clearance (ml/kg/min)
Mean (± SD)

	Neonates (0 to 30 d)
	9
	4.15 (1.01)
	737 (346)
	6.7 (6.1)

	Infants (1 to 23 mo)
	7
	3.09 (0.95)
	214 (41)
	18.1 (2.8)

	Children (3 to 11 y)
	7
	2.73 (0.50)
	140 (30)
	16.9 (3.2)

	Adolescents (13 to 18 y)
	5
	2.75 (0.53)
	209 (23)
	13.1 (3.6)


Cl = clearance, normalised to body weight; N=number of patients included in analysis; SD = standard deviation; T1/2β = elimination half-life; Vdss = volume of distribution at steady state. Age ranges stated are those of the children studied.

Epidural administration
Following epidural administration of 0.75 micrograms/kg sufentanil in 15 children aged 4 to 12 years, plasma levels taken 30, 60, 120, and 240 min after injection ranged from 0.08 ± 0.01 to 0.10 + 0.01 nanograms/mL.
In 6 children aged between 5 and 12 years receiving a 0.6 micrograms/kg sufentanil bolus injection followed by continuous epidural infusion containing 0.08 micrograms/kg/h sufentanil and bupivacaine 0.2 mg/kg/h for 48 h, maximum concentrations were reached at approximately 20 min after bolus injection and ranged from below the limit of quantification (< 0.02 nanograms/ml) to 0.074 nanograms/ml.

5.3	Preclinical safety data
None.


6.	PHARMACEUTICAL PARTICULARS

6.1	List of excipients
Sodium chloride
Sodium hydroxide 'for pH adjustment'
Hydrochloric acid 'for pH adjustment'
Water for injections



6.2	Incompatibilities
This medicinal product must not be mixed with other medicinal products except those mentioned in section 6.6.

6.3	Shelf life

Shelf life prior to first opening
30 months.

Shelf-life after first opening
After first opening the medicinal product should be used immediately.

Shelf-life after dilution
Chemical and physical in-use stability has been demonstrated for 24 hours below 25 °C and at 2-8 °C.
From a microbiological point of view, the dilutions should be used immediately. If not used immediately, in-use storage times and conditions prior to use are the responsibility of the user and would normally not be longer than 24 hours at 2-8 °C, unless dilution has taken place in controlled and validated aseptic conditions.

6.4	Special precautions for storage
This medicinal product does not require any special temperature storage conditions.
Keep the ampoules in the outer carton, in order to protect from light.

For storage conditions after dilution of the medicinal product, see section 6.3

6.5	Nature and contents of container
Clear glass ampoules of 10 ml and 5 ml filling capacity respectively, Type I.
The ampoules are presented with an adhesive label and are secondarily packed in molded PVC trays (each tray contains 5 ampoules), sealed with PE foil.
The peel able membrane on PVC blisters is used only in the case of ampoules of 5 ml filling capacity.

Not all pack sizes may be marketed.

6.6	Special precautions for disposal and other handling
May be mixed with sodium chloride isotonic solution for infusion, glucose 5% solution for infusion and Ringer-lactate solution for infusion.
Wear gloves when opening the vial. Accidental exposure of the skin should be treated by rinsing the affected area with water. Avoid using soap, alcohol and other cleansers that may cause chemical or physical damage to the skin.

7.	MARKETING AUTHORISATION HOLDER
Medochemie Ltd.
1-10 Constantinoupoleos Street
3011, Limassol
Cypern

8.	MARKETING AUTHORISATION NUMBER(S)
5 micrograms/ml: 	60281
50 micrograms/ml: 	60282

9.	DATE OF FIRST AUTHORISATION
27 April 2020

10.	DATE OF REVISION OF THE TEXT
16 February 2024
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