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LAY SUMMARY 
 

Palladone 2 mg/ml solution for injection or infusion 

Palladone 10 mg/ml solution for injection or infusion 

Palladone 20 mg/ml solution for injection or infusion 

Palladone 50 mg/ml solution for injection or infusion 

Hydromorphone hydrochloride 

 

This is a summary of the Public Assessment Report (PAR) for Palladone 2 mg/ml, 10 mg/ml, 

20 mg/ml and 50 mg/ml solution for injection or infusion . It explains how these products were 

assessed and their authorisation recommended, as well as their conditions of use. It is not 

intended to provide practical advice on how to use these products. 

 

These products will be referred to as Palladone injection in this lay summary for ease of 

reading. 

 

For practical information about using Palladone injection, patients should read the Patient 

Information Leaflet (PIL) or contact their doctor or pharmacist. 

 

What is Palladone injection and what is it used for? 

These applications are for hybrid medicines. This means that the medicines are similar to 

reference medicines already authorised, called Palladone 1.3 and 2.6 mg Capsules and 

Palladone SR 2, 4, 8, 16 and 24 mg SR Capsules, albeit with certain differences. In this case, 

Palladone injection is a different strength and pharmaceutical form to the reference medicines. 

 

These medicines are used for the relief of severe pain.  

 

How does Palladone injection work? 

These medicines contain the active ingredient hydromorphone, which belongs to a class of 

medicines called opioids, which are ‘pain relievers’. 

 

How are Palladone injection used? 

The pharmaceutical form of these medicines is a solution for injection or infusion and the 

route of administration is intravenous (into a vein) or subcutaneous (under the skin).  

 

A doctor or nurse will usually prepare and administer the injection for the patient. 

 

The patient’s doctor will decide how much Palladone injection they require based on: 

• the severity of the patient’s pain; 

• the dose of painkiller the patient has previously been given; 

• the patient’s age and weight. 

 

The patient’s doctor will increase the amount of medicine the patient is given until their pain 

is relieved. If the patient is still in pain whilst undergoing treatment with this medicine, they 

should discuss this with their doctor. 

 

Palladone 10 mg/ml, 20 mg/ml and 50 mg/ml injection should not be used as initial opioid 

therapy. These higher strengths may only be used as individual doses if the patient has no 

longer sufficiently responded to lower doses of hydromorphone preparations (Palladone 2 

mg/ml) or comparably strong analgesics as part of long-term pain therapy. 

The usual starting doses of Palladone injection are as follows: 
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Use in adults and adolescents (older than 12 years of age) 

• As a single injection into a vein, the usual dose is 1 to 1.5 mg given slowly over 2 to 3 

minutes. This can be repeated every 3 to 4 hours. 

• As a single injection through a fine needle into the tissue under the skin, the usual dose is 1 

to 2 mg. This can be repeated every 3 to 4 hours. 

• As an infusion into a vein or through a fine needle into the tissue under the skin, the usual 

starting dose is 0.15 to 0.45 mg/hour (or 0.004 mg/kg bodyweight/hour). 

• If given by patient-controlled analgesia (PCA), the usual recommended bolus dose is 0.2 

mg with a stop interval of 5 to 10 minutes. 

 

Use in children (under 12 years of age) 

Palladone injection is not recommended for children under 12 years of age. 

 

Use in elderly patients (over 75 years of age) 

A lower dosage might be enough for adequate pain relief in elderly patients. 

 

Use in patients with liver and kidney problems 

If the patient suffers from liver or kidney problems, they may require less of these medicines 

in order to relieve their pain. 

 

For further information on how Palladone injection is used, refer to the PIL and Summaries 

of Product Characteristics (SmPCs) available on the Medicines and Healthcare products 

Regulatory Agency (MHRA) website. 

 

These medicines can only be obtained with a prescription.  

 

The patient should ask the administering healthcare practitioner if they have any questions 

concerning their medicine. 

 

What benefits of Palladone injection have been shown in studies? 

No additional studies were needed as Palladone injection contains the same active substance 

as the reference medicines, and satisfactory data to justify the differences have been provided. 

 

What are the possible side effects of Palladone injection? 

For the full list of all side effects reported with these medicines, see Section 4 of the PIL or the 

SmPCs available on the MHRA website.  

 

If a patient gets any side effects, they should talk to their doctor, pharmacist or nurse. This 

includes any possible side effects not listed in the product information or the PIL that comes 

with the medicine. Patients can also report suspected side effects themselves, or a report can 

be made on their behalf by someone else who cares for them, directly via the Yellow Card 

scheme at https://yellowcard.mhra.gov.uk or search for ‘MHRA Yellow Card’ online. By 

reporting side effects, patients can help provide more information on the safety of this 

medicine. 

 

The most common side effects with Palladone injection (which may affect more than 1 in 10 

people) are: 

• dizziness, feel more sleepy than normal 

• constipation, feeling sick 

 

https://yellowcard.mhra.gov.uk/
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Why was Palladone injection approved? 

It was concluded that Palladone injection has been shown to be effective in the treatment of 

severe pain. Further, the side effects observed with use of these products are considered to be 

typical for this type of treatment. Therefore, the MHRA decided that the benefits are greater 

than the risks and recommended that they can be approved for use. 

 

What measures are being taken to ensure the safe and effective use of Palladone 

injection? 

The information included in the SmPC and the PIL is compiled based on the available quality, 

non-clinical and clinical data, and includes appropriate precautions to be followed by 

healthcare professionals and patients. Side effects of Palladone injection are continuously 

monitored and reviewed including all reports of suspected side-effects from patients, their 

carers, and healthcare professionals. 

 

An RMP and a summary of the pharmacovigilance system have been provided with these 

applications and are satisfactory. 

 

Other information about Palladone injection 

Marketing Authorisations for Palladone injection were granted in the United Kingdom (UK) 

on 19 November 2012. 

 

The Marketing Authorisations for Palladone 20 mg/ml solution for injection or infusion 

(PL 16950/0165) and 50 mg/ml solution for injection or infusion (PL 16950/0166) were 

cancelled by the marketing Authorisation Holder on 06 October 2020. 

 

The full PAR for Palladone injection follows this summary.  

 

This summary was last updated in August 2023. 
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I INTRODUCTION 

Based on the review of the data on quality, safety and efficacy, the Medicines and Healthcare 

products Regulatory Agency (MHRA) considered that the applications for Palladone 2 

mg/ml, 10 mg/ml, 20 mg/ml and 50 mg/ml solution for injection or infusion (PL 16950/0163-

0166) could be approved. 

 

The products are approved for the following indications: 

For the relief of severe pain in cancer. 

Palladone injection is indicated in adults and adolescents aged >12 years. 

 

These products contain the active substance hydromorphone hydrochloride. Hydromorphone 

hydrochloride is a natural opioid alkaloid. It bears very close structural similarity to 

morphine. Hydromorphone is a μ-selective, full opioid agonist. Hydromorphone and related 

opioids produce their major effects on the central nervous system and the intestine. The 

effects are primarily analgesic, anxiolytic, antitussive and sedative. 

 

These applications were approved under Article 10(3) of Directive 2001/83/EC, as amended, 

claiming to be hybrid medicinal products of suitable originator products, Palladone 1.3 and 

2.6 mg Capsules and Palladone SR 2, 4, 8, 16 and 24 mg SR Capsules, that have been 

licensed for a suitable time, in line with the legal requirements.  

 

All non-clinical data submitted were from studies conducted in accordance with Good 

Laboratory Practice (GLP). 

 

No new clinical studies have been conducted in support of these applications. This is 

considered to be acceptable as there is extensive published literature to support the use of 

intravenous and subcutaneous hydromorphone. In addition, the products are aqueous 

solutions to be administered intravenously or subcutaneously, and the excipients are not 

expected to interact with the drug substance or otherwise affect the disposition of the drug 

substance. 

 

The MHRA has been assured that acceptable standards of Good Manufacturing Practice 

(GMP) are in place for these products at all sites responsible for the manufacture, assembly 

and batch release of these products.  

 

A Risk Management Plan (RMP) and a summary of the pharmacovigilance system have been 

provided with these applications and are satisfactory. 

 

National marketing authorisations were granted in the United Kingdom (UK) on 19 

November 2012. 

 

The Marketing Authorisations for Palladone 20 mg/ml and 50 mg/ml solution for injection or 

infusion were cancelled by the marketing Authorisation Holder on 06 October 2020. 
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II QUALITY ASPECTS 

II.1 Introduction  

These products consist of solutions for injection or infusion. 

 

Palladone 2 mg/ml: 

1 ampoule contains 2 mg hydromorphone hydrochloride (corresponding to 1.77 mg 

hydromorphone) in 1 ml solution. 

 

Palladone 10 mg/ml: 

1 ampoule contains 10 mg hydromorphone hydrochloride (corresponding to 8.87 mg 

hydromorphone) in 1 ml solution. 

 

Palladone 20 mg/ml: 

1 ampoule contains 20 mg hydromorphone hydrochloride (corresponding to 17.73 mg 

hydromorphone) in 1 ml solution. 

 

Palladone 50 mg/ml: 

1 ampoule contains 50 mg hydromorphone hydrochloride (corresponding to 44.33 mg 

hydromorphone) in 1 ml solution. 

 

In addition to hydromorphone hydrochloride, these products also contain the following 

excipients: 

Citric acid anhydrous 

Sodium citrate 

Sodium chloride 

Sodium hydroxide solution (4%) (for pH-adjustment) 

Hydrochloric acid 3.6% (for pH-adjustment) 

Water for injections 

 

The finished products are packaged in Type 1, clear, neutral glass ampoules in packs of 5 x 1 

ml ampoules. 

 

Satisfactory specifications and Certificates of Analysis have been provided for all packaging 

components. All primary packaging complies with the current regulations concerning 

materials in contact with food. 

 

II.2 ACTIVE SUBSTANCE 

rINN: Hydromorphone hydrochloride 

Chemical Name: 4,5α-epoxy-3-hydroxy-17-methylmorphinan-6-one hydrochloride 

Molecular Formula:  C17H19 NO3HCl  

Chemical Structure:   

 
 

Molecular Weight:  321.8 
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Appearance:  White or almost white, crystalline powder 

Solubility: Freely soluble in water, very slightly soluble in ethanol (96 per cent), 

practically insoluble in methylene chloride. 

 

Hydromorphone hydrochloride is the subject of a European Pharmacopoeia monograph. 

 

All aspects of the manufacture and control of the active substance are covered by a European 

Directorate for the Quality of Medicines and Healthcare (EDQM) Certificate of Suitability. 

 

II.3 DRUG PRODUCTS 

Pharmaceutical development 

A satisfactory account of the pharmaceutical development has been provided.  

 

All excipients comply with either their respective European/national monographs, or a 

suitable in-house specification. Satisfactory Certificates of Analysis have been provided for 

all excipients.  

 

No excipients of animal or human origin are used in the finished products.  

 

These products do not contain or consist of genetically modified organisms (GMO).  
 

Manufacture of the products 

A description and flow-chart of the manufacturing method has been provided. 

 

Satisfactory batch formulation data have been provided for the manufacture of the products, 

along with an appropriate account of the manufacturing process. The manufacturing process 

has been validated and has shown satisfactory results.  

 

Finished Product Specifications 

The finished product specifications at release and shelf-life are satisfactory. The test methods 

have been described and adequately validated. Batch data have been provided that comply 

with the release specifications. Certificates of Analysis have been provided for any working 

standards used. 

 

Stability 

Finished product stability studies have been conducted in accordance with current guidelines, 

using batches of the finished product stored in the packaging proposed for marketing. Based 

on the results, a shelf-life of 3 years unopened, with storage conditions of “Do not store 

above 25°C” and “The ampoules should be stored in the outer carton to protect from light” is 

acceptable.  

 

There are additional instructions on use after opening the ampoule, including the following: 

After opening, use immediately. 

Chemical and physical in-use stability has been demonstrated for 7 days at 4°C, 25°C and 

37°C except for diluted solutions in polycarbonate syringes which should not be stored 

beyond 24 hours. 

  

From a microbiological point of view, the product 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 to 8°C, unless opening/dilution has 

taken place in controlled and validated aseptic conditions. 
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II.4  Discussion on chemical, pharmaceutical and biological aspects 

The grant of marketing authorisations is recommended. 

 

III  NON-CLINICAL ASPECTS 

III.1 Introduction 

Non-clinical studies and an overview based on the literature review have been conducted by 

the applicant, as described in the following sections. 
 

III.2 Pharmacology 

Hydromorphone was discovered by the German chemical company Knoll, A.G. in 1924 and 

has been in clinical use since 1926. There are now over 70 years of clinical experience with 

this drug. Since the pharmacology of hydromorphone has been well established, the applicant 

has not conducted any novel investigations into the mode of action of the products. 
 

III.3 Pharmacokinetics 

Published literature has also been used as a source of information on the pharmacokinetics of 

hydromorphone but a considerable number of studies have also been conducted by the 

applicant. The published literature and the applicant’s own pharmacokinetic studies are also 

backed up by toxicokinetic information derived from toxicology studies conducted by the 

applicant, including by the oral, intravenous and subcutaneous routes of administration. GLP 

compliant acute toxicity studies have been conducted in rats and mice by the intravenous and 

oral routes of administration. Data are also available from the literature for these 

species/routes as well as for the subcutaneous route in mice and rats and the intravenous 

route in rabbits and cats. Repeat-dose toxicity studies have been conducted in rats by the 

intravenous route for up to 14 days and by the oral route for up to 6 months. Genotoxicity 

was assessed by means of a bacterial (Ames) assay, an in vitro assay using cultured mouse 

lymphoma cells and in in vivo bone marrow micronucleus assay in mice. 

 

Additional data were used from a chromosome aberration assay in human lymphocytes. 

Carcinogenicity studies have not been conducted. A Segment I type fertility and early 

embryonic development study in rats, investigative teratology/developmental toxicity 

(Segment II type) studies in rats and rabbits and a Segment III type pre- and post-natal 

toxicity study in rats comprised the package of reproductive toxicity studies. These were all 

to full regulatory and GLP standard. 

 

Local tolerance studies have been conducted in the rabbit by the intravenous, subcutaneous, 

intra-arterial, perivascular and intramuscular routes of administration following single and/or 

repeated treatment; and after single intravenous, intramuscular, intra-arterial, paravenous and 

subcutaneous injection in beagle dogs. All but the range-finding studies were conducted in 

compliance with GLP. There was also an investigation of sensitisation potential in guinea 

pigs. 
 

III.4 Toxicology 

The toxicology of hydromorphone is broadly identical to that of morphine and other opioids. 

Hydromorphone was not genotoxic in the in vitro bacterial reverse mutation assay, in the in 

vivo mouse micronucleus assay, or in the in vitro mouse lymphoma assay without metabolic 

activation. A positive genotoxic effect was observed in the mouse lymphoma assay after S9 

activation. However, negative findings have been obtained in a further mammalian cell in 

vitro assay in human lymphocytes both with and without metabolic activation. Findings such 

as these are not unexpected since genotoxic effects have been found with other opioid and 

related analgesics, including morphine and meperidine (pethidine). Overall, the weight-of-
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evidence indicates that hydromorphone does not pose a mutagenic risk to man. 

Carcinogenicity studies have not been conducted by the Applicant and there appear to be no 

relevant published reports in the literature. The long history of clinical usage of 

hydromorphone (in excess of 70 years) and its mode and duration of usage, i.e. generally 

short-term duration would lead to the conclusion that oncogenicity studies would not be 

required. 

 

No effects on male or female fertility were seen in rats following oral administration at the 

highest dose tested of 5 mg/kg/day. No developmental toxicity has been seen by the Sponsor 

in studies in pregnant rats and rabbits using the oral route of administration. Developmental 

anomalies have been reported in the literature for the hamster and mouse dosed 

subcutaneously. As the relevance of these data to pregnant humans is not clear, it should be 

presumed that hydromorphone could pose a risk and pregnancy should be contraindicated 

unless the potential benefits outweigh any possible risk. In the rat pre-and post-natal toxicity 

study, there were no effects on the course or outcome of pregnancy, on the duration of 

pregnancy or on parturition but there was increased pup mortality and reduced pup body 

weights in the immediate post-natal period. No other effects on the offspring were observed. 

Cross-fostering studies showed this effect to be due to intra-uterine exposure of the offspring 

rather than to effects on the mother. Local intolerance and dermal sensitisation studies gave 

no rise to concern. 
 

III.5 Ecotoxicity/Environmental Risk Assessment 

As recommended in the “Guideline on the Environmental Risk Assessment of Medicinal 

Products for Human Use” (EMEA/CHMP/SWP/4447/00), the predicted environmental 

concentrations in the aquatic compartment were calculated.  

 

Although the worst-case calculated predicted environmental concentration (surface water) for 

hydromorphone hydrochloride exceeded the value of 0.01µg/l, patient use of the products is 

reasonably expected to replace that of other hydromorphone products. Therefore, no increase 

in environmental burden is anticipated and no further testing is required. 

 

III.6 Discussion on the non-clinical aspects 

The non-clinical safety investigation of has not identified any particular issues that were not 

already known and it is concluded that Palladone Injection should be safe when used in 

accordance with the proposed product labelling. As hydromorphone and opiates in general 

have been in clinical use for an extensive period of time, the non-clinical information has 

become of secondary relevance in the assessment of the risk/benefit compared to the vast 

clinical experience in man. 

 

The grant of marketing authorisations is recommended. 

 

IV  CLINICAL ASPECTS 

IV.1  Introduction 

No new clinical studies have been conducted in support of these applications. This is 

considered to be acceptable as there is extensive published literature to support the use of 

intravenous and subcutaneous hydromorphone. In addition, the products are aqueous 

solutions to be administered intravenously or subcutaneously, and the excipients are not 

expected to interact with the drug substance or otherwise affect the disposition of the drug 

substance. 
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IV. 2 Pharmacokinetics 

Pharmacokinetic studies have been conducted to compare the pharmacokinetics of 

hydromorphone after administration via a number of routes, including subcutaneous and 

intravenous. Pharmacokinetic data obtained by a number of investigators in healthy males 

consistently show rapid Cmax after intravenous dosing; these studies clearly show the tri-

exponential nature of the plasma concentration vs. time relationship and also that the 

pharmacokinetic parameters are linear across the dose ranges tested. One study in particular 

showed that the pharmacokinetics of hydromorphone were independent of dose across the 

range studied. The average distribution and terminal elimination half lives were 1.27 min 

(t½π), 14.7 min (t½α) and 184 min (t½β), respectively. Systemic clearance, central 

compartment volume and steady state volume of distribution were 1.66 L/min (Cl), 24.4 L 

(Vc) and 295 L (Vdss). The data from this study confirm the linearity of parenteral 

hydromorphone pharmacokinetics from 10 to 40 μg/kg. 

 

Soon after intravenous administration of hydromorphone peak plasma levels occur, but levels 

decline rapidly due to rapid distribution to the skeletal muscle, liver, spleen and kidney and 

the central compartment, declining by as much as 63% within 3 minutes of administration 

(90% after 10 min). The onset of analgesia occurs within 5 minutes after administration, the 

maximum analgesic effect occurs 8-20 minutes after the plasma level peak. This lag time is 

most likely due to the hydrophilic properties and hence a low penetration of the blood-brain 

barrier. 

 

The liver is the main site of hydromorphone metabolism but there is evidence of extrahepatic 

metabolism, especially in the gastrointestinal tract and the kidney. 

 

Excretion of hydromorphone is relatively insignificant in limiting its effect. It takes place 

predominantly via the kidneys through glomerular filtration and is preceded by 

biotransformation of the parent compound to metabolites mainly glucuronides that are 

excreted more rapidly. Three metabolites have been isolated in the human urine. Major 

portions are excreted during the first 24 hours as 35% H-3-G, 6% unchanged, 1% 

dihydroisomorphine and 0.01% dihydromorphine. 

 

After subcutaneous administration of hydromorphone, its availability is about 78 % to 100% 

of that of an intravenous infusion in patients with severe cancer pain (HMI1001). As the 

individual differences are much greater and the dosage has to be titrated again after any 

change of the administration route 1:1 conversion doses are usually recommended. There are 

minimal pharmacokinetic data available in the literature following subcutaneous 

administration. However, as adequately summarised in a number of reviews, subcutaneous 

hydromorphone shows a faster onset of action and a shorter duration of about 3-4 hours 

compared to morphine, with a subcutaneous dose of between 1 mg and 5 mg of 

hydromorphone considered to be equinalgesic to 10 mg morphine. Owing to the numerous 

studies conducted with hydromorphone via the subcutaneous route to generate efficacy and 

safety data, the lack of formal pharmacokinetic studies is not considered to significantly 

impact upon the ability to ensure adequate dosing instructions are available for the physician. 
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Following administration of intravenous hydromorphone to manage mucositis pain in 

children, mean observed plasma hydromorphone concentrations were similar to those 

observed on other studies in the adult population, although the mean clearance was greater 

than that observed in other studies. There was considerable variation in the mean 

hydromorphone plasma concentrations and clearance values, and only 10 children were 

studied. This variability was attributed by the investigator to either underlying disease or 

other treatment variables (such as concomitant medications) that could result in accelerated 

renal excretion or metabolic clearance. 

 

There are no studies of the effect of age on the pharmacokinetic properties of 

hydromorphone; however, it is theoretically possible that the effects of the normal aging 

process may cause physiological changes, in particular, differences in metabolism, which, 

along with reduced kidney blood flow, may prolong the effect of the hydromorphone. It is, 

therefore, recommended that elderly patients may require a lower dose of hydromorphone to 

ensure adequate analgesia. 

 

The inactivity of the metabolites of hydromorphone in the context of analgesia provides some 

degree of reassurance of its safe use in patients with renal failure, there being less clinical 

significance to their accumulation. Even when the mean ratio of H 3-G to hydromorphone is 

as high as 100:1, as can be the case in patients with renal failure, no toxic adverse drug 

reactions were reported (in one patient); furthermore, a specific retrospective study in this 

patient population further supports its safe use, leading to the general acceptance of the 

similarity of hydromorphone’s safety profile to that of morphine. 

 

Hydromorphone is extensively metabolised by the liver and has a variety of renally excreted, 

water-soluble metabolites. Hydromorphone bioavailability may change in patients with liver 

failure or changes in liver blood flow, especially with oral formulations. A lower dose of, and 

longer administration intervals for, opioids were recommended for patients with liver disease, 

following an observation of reduced metabolism in these patients. By extrapolation to the 

class in general, it is possible that repeat dosing with hydromorphone could lead to an 

increased risk of drug accumulation in the body. As with the currently authorised products, 

the Applicant duly proposes that hepatically impaired patients may require administration of 

lower doses. Pharmacokinetic interaction studies have shown that hydromorphone, at clinical 

concentrations, will have minimal effect, if any, on the activity of human CYP450 activities. 

 

Specific interaction studies have not been conducted by the applicant. The pharmacokinetic 

and pharmacodynamic activities of hydromorphone and related opioids are well-

characterised and the clinical experience with these drugs to date allows the applicant to call 

upon a body of data in the literature to adequately support the prescribing information with 

regard to known or potential interactions with other medicinal products. It is well-established, 

for example, that in pain treatment, opioids are often used in combination with other 

analgesics and co-analgesics, as well as other drug groups due to comorbidity in the patient 

population. 

 

IV.3 Pharmacodynamics 

The applicant has not conducted any pharmacodynamic studies with hydromorphone. Given 

the structural similarity to morphine, and the evidence available in the literature, specific 

studies concerning the pharmacodynamics of hydromorphone are not necessary to support 

these applications. 

 

The precise mechanism of action of opioid analgesics is not known, but the effects are 
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thought to be mediated through opioid-specific receptors located predominantly in the central 

nervous system (CNS). Interaction with the μ-opioid receptor subtype is believed to be 

responsible for most of hydromorphone’s clinical effects in the CNS and in organs containing 

smooth muscle, such as the bowel. Its effects on the CNS influence a number of important 

organs of the body, including lungs and kidney; however, prominent binding sites and 

subsequent effects can also be observed in the gastrointestinal and cardiovascular systems. 

 

These actions have been extensively studied and reviewed. Hydormorphone hydrochloride, 

the drug substance, is approximately seven times more soluble than morphine in aqueous 

solution and is therefore capable of being more highly concentrated in solution. 

 

Hydromorphone shares with other opioids the actions, toxicity, and potential for development 

of tolerance, physical dependence, and, in susceptible individuals, psychological dependence. 

As a class, opioids product dose-related respiratory depression, nausea and vomiting as well 

as sedation, drowsiness, mental clouding, lethargy, impairment of mental and physical 

performance, euphoria, anxiety, dysphoria, and other mood changes. Physical responses to 

the presence of opioids include miosis, urinary retention, decreased biliary and pancreatic 

secretions, and increased biliary tract pressure. Constipation occurs frequently and with 

extended use opioids may decrease intestinal motility and gastric secretions. 

 

Studies of intravenous and subcutaneous administration in both healthy volunteers and 

patients demonstrate that hydromorphone is 5 to 10 times as potent on a milligram basis as 

parenteral morphine. The onset of action from IV administration is approximately 5 minutes, 

with a duration of action of 3-5 hours. Onset is predictably slower at approximately 20 

minutes with subcutaneous injection. There is no ceiling effect with hydromorphone, and 

thus the applicant has not proposed an upper dosage limit for Hydromorphone Injection. This 

is consistent with the approved dosing instructions for the authorised hydromorphone 

products currently available in the Community. 

 

As with all opioids, the appropriate dose of hydromorphone is highly individualised and 

depends on the patient's age, pain syndrome, and the systemic dose of the drug needed for 

analgesia. As a general rule, patients with neuropathic pain may require higher doses than 

normally seen with nociceptive pain, and elderly patients usually require fewer doses than 

patients who are younger. 

The dosing in all patients, however, should be individualised. It is not necessary to measure 

blood levels, but to rely on pain measurement in patients; a comparison of intravenous and 

subcutaneous constant infusion found no difference in normalised plasma levels, dosage 

need, and efficacy. 

 

IV.4 Clinical efficacy 

Twenty-two studies are included in this application in support of the efficacy of 

hydromorphone for the relief of severe pain in cancer. Not all of the studies described are in 

cancer pain but these applications are for cancer pain only in-line with other hydromorphone 

products in the UK. Most studies are not placebo-controlled, but use morphine as a 

comparator.  

 

A Cochrane Collaboration review of hydromorphone for acute and chronic pain  included 43 

studies with 2725 patients. Approximately half of the studies were of low quality, and the 

heterogeneity of the studies precluded a meta-analysis. 11 studies involved chronic pain 

conditions (all cancer) and 32 acute pain. Studies involved various routes of administration 

(oral, parenteral, and epidural). The authors concluded that hydromorphone was a potent 
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analgesic, with little difference between it and morphine in terms of analgesic efficacy, 

adverse effect profile and patient preference. A number of other non-randomised studies have 

been presented by the applicant in the arena of pain. 

 

Twelve of the studies identified, two of which were conducted in the paediatric population, 

examined the efficacy of intravenous hydromorphone in comparison with an opioid 

comparator. 

 

Hydromorphone was administered mostly to post-operative patients and patients with 

mucositis pain in these studies at doses of up to 140 mg/h for durations of just over two years 

via the subcutaneous route and at least 13 days for the intravenous route to a total of 1007 

subjects; doses in the 49 patients participating in the two paediatric studies were generally 

lower at 3 mcg/kg for up to 35 days. 

 

A further four studies of hydromorphone via the subcutaneous route were highlighted from 

the literature searches. These studies, however, were conducted solely in the adult population 

and included 302 patients with post-operative, cancer or acquired immune deficiency 

syndrome (AIDS) pain although the highest dose studied (where known) was 24.1 mg/h for a 

mean of 94.4 days. 

 

Finally, the remaining six studies, conducted in a total of 207 patients, compared various 

routes of administration of hydromorphone; all of these studies employed intravenous and 

subcutaneous administration, with two additionally studying administration via the epidural 

route. 

 

  

The 22 studies presented by the applicant in support of this application are detailed in the 

table below. 
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There were no significant differences in the results between studies; the potency ratio of 

hydromorphone to morphine with regard to pain relief was consistently demonstrated, both in 

the adult and paediatric populations. No differences in the effects of hydromorphone were 

observed between extremely ill patients (those with cancer and AIDS pain) and the otherwise 

healthy individuals undergoing elective surgery. No differences were observed between male 

and female patients, or between races, although the demographic data are scant. No further 

reports of differences between races have been identified in wider literature searches.  

 

Three studies involving paediatric patients have been presented. One investigated 
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hydromorphone versus morphine administered via patient-controlled analgesia in 10 children 

for the management of mucositis pain following bone marrow transplant. The age range of 

the participants is not provided, but the mean age was 14.5 years. The median pain scores 

were 4 (Visual Analog Scale) in both groups, with no significant differences between side 

effects. The second paediatric study was a retrospective observational study which examined 

the use of hydromorphone and morphine administered via PCA for the management of 

mucositis pain following bone marrow transplant. Thirty-nine (39) children between the ages 

of 4 and 12 years were included; 95% of children were managed effectively with patient-

controlled analgesia. Most were started on morphine; 20% were switched to hydromorphone 

after starting on morphine, to control side effects or to enhance analgesia. An unknown (but 

small) number of boys aged 11 years and over were also treated with hydromorphone in a 

double-blind, controlled study. However, the indication in this trial was post-operative pain, 

and pain-relief was scored on a 4-point scale, with no measurements of pre-treatment pain. 

 

IV.5 Clinical safety 

A range of industry-sponsored clinical and independent published studies have been 

presented in support of the safety of hydromorphone, involving in excess of 1300 patients 

and healthy volunteers.  

 

The most common adverse events observed in the clinical studies included  gastrointestinal, 

nervous system and skin events, manifesting mainly as nausea, vomiting, dizziness, sedation, 

somnolence and pruritus. The adverse events profiles were similar across all pain aetiologies, 

and the profile was also similar to that of opioids as a class. The highest incidence of nausea, 

where reported, was observed by Urquhart et al in 77.7% of post-operative patients who 

received 0.2 mg subcutaneous patient-controlled analgesia with a 15-minute lockout. 

Incidentally, this study also reported a high incidence of pruritus, at 40%. Constipation is also 

generally considered to be a common adverse drug reaction of hydromorphone therapy, 

owing to the decreased intestinal resting tone with periodic spasm and decreased amplitude 

of non-propulsive contraction it causes, which prolongs gastric emptying, thus increasing 

oesophageal reflux and delaying the passage of gastric contents. Use in situations where 

paralytic ileus is possible is not recommended. Hydromorphone may cause biliary colic by 

constriction of the sphincter of Oddi. The most common sign relating to the system organ 

class psychiatric disorders reported across the studies was confusion, which occurred in up to 

44% in patients and healthy volunteers. Euphoria was also reported in the healthy volunteer 

study, and anxiety, hesitancy, mental cloudiness and hallucinations were reported in the 

patient studies, thus supporting both the approved and proposed SmPCs for Hydromorphone 

Injection. Effects of hydromorphone on the central nervous system, such as sedation, 

dizziness, and somnolence, are dose-dependent and are common to opioids as a class. 

 

Hydromorphone has no direct effect on the heart, except bradycardia, but it may cause 

orthostatic hypotension and fainting postoperatively due to peripheral arteriolar and venous 

dilatation. Hydromorphone is highly unlikely to increase QT interval and, as such, presents a 

low risk for arrhythmogenic potential. From the adverse events reported from the clinical 

studies of hydromorphone, the most common cardiovascular adverse event was hypotension 

following single doses of over 1 mg administered to patients. The significant clinical 

experience with hydromorphone does not indicate a problem with QT prolongation and 

arrhythmia. For the class of opioid receptor agonists as a whole, extensive use, including use 

in the intensively monitored setting of the operating theatre, has failed to raise significant 

concerns with regard to QT-interval prolongation. 

 

Respiratory depression is also perceived to be an adverse drug reaction of hydromorphone 
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therapy but has been reported to be rare with analgesic doses. Respiratory depression was 

only reported in one study, and in this case is aetiology was unclear.  

 

Hydromorphone inhibits the release of gonadotropin-releasing hormone. It decreases levels 

of luteinizing hormone, follicle-stimulating hormone and adrenocorticotropic hormone. 

Hydromorphone increases prolactin and growth hormone release, thus decreasing cortisol 

and testosterone levels. Altered sexual function, decreased testosterone and amenorrhea have 

been reported for hydromorphone as with other opioid treatment.  

 

There have been case reports of local adverse reactions following administration of 

hydromorphone, including reddening, swelling, induration and even subdermal necrosis 

during subcutaneous infusion. A prospective study with a mean concentration of 30mg/ml 

hydromorphone highlighted cases of erythema, swelling and bleeding which did not require 

treatment. Such adverse reactions are anticipated with parenteral products and are 

manageable within the clinical environment for hydromorphone use. 

 

Two paediatric studies have been identified. Safety results from the two paediatric studies are 

presented below. In a 10-patient cross-over study comparing morphine and hydromorphone, 

patients were treated with doses up to 0.014mg/hg/hour via intravenous patient-controlled 

analgesia. Adverse drug reactions of nausea/vomiting, pruritus and sedation were assessed 

against a numerical scale every 4 hours (if patient was awake). Patients in the study remained 

on antiemetic regimens that were started while on chemotherapy and that pruritus was treated 

with diphenhydramine every 6 hours, as needed. No significant difference between the safety 

profile and adverse drug reactions reported for morphine and hydromorphone was observed. 

One patient experienced urinary retention requiring catheterisation. This adverse event 

occurred on a washout day following the second crossover in the study and persisted until 

completion of the study. 

 

In a 39-patient study examining preteens (age 4-12 years) ability to use patient-controlled 

analgesia pumps, 10 patients were treated with hydromorphone at a rate of 3mcg/kg every 8 

minutes, remaining patients received hydromorphone although there was some switching 

between groups. Switching was primarily from morphine treatment to hydromorphone 

treatment in an attempt to improve undesirable effects. Two children enrolled in the study 

died. In both cases a long period of slowly progressive organ failure preceded death. Opioid 

requirements in these patients declined with deterioration of mental status but increased if 

respiratory failure requiring intubation interceded and the opioids were used for sedation. The 

only other adverse reaction noted was daytime sedation. 

 

One further study enrolled children, adults and elderly patients. The author did not comment 

on any difference in adverse reactions between these groups. 

 

Patients with moderate renal impairment require more careful dose titration. Those patients 

with severe renal impairment could be expected to acquire high levels of the 3-glucuronide, 

with possible toxic consequences. Patients with hepatic impairment also require more 

cautious dose titration. No data are available for patients with severe hepatic impairment, 

therefore no dosing recommendation can be made for this group. 

 

In a retrospective study of 55 patients, switching from morphine to oral hydromorphone to 

control undesirable effects, 29 patients were defined as having impaired renal function. 

 

There was no significant difference between the improvement in undesirable effects in the 
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renally impaired group of patients and the patients with normal renal function. The authors 

concluded that hydromorphone can be used safely in patients with renal impairment and may 

even be better tolerated than morphine in this patient population. There is one report of a case 

study of a 70-year-old patient with poor renal function. The patients had multiple myeloma 

and also suffered with back pain, due to lytic lesion on his thoracic spine. This necessitated 

treatment with opioid analgesics (in this case morphine), which worked well. However, the 

patient became increasingly drowsy over time. The authors concluded that patients with 

hepatic and renal impairment required careful titration with morphine and hydromorphone 

due to the altered pharmacodynamics and pharmacokinetics presenting a risk of toxicity due 

to metabolites. 

 

Respiratory depression, muscle flaccidity, cold skin, somnolence progressing to stupor or 

coma, constricted pupils and hypotension characterise hydromorphone overdosage. 

Intravenous overdosing may lead to apnoea, circulatory collapse, cardiac arrest and death. 

Treatment requires cardio-respiratory support, with special attention to keeping the airway 

patent through intubation. The opioid antagonist naloxone is a specific antidote against 

respiratory depression. A dose of 0.4-2 mg naloxone intravenously should be given and can 

be repeated every 3 min if there is no response; this dose should be adjusted to 0.01 mg/kg 

body weight in children. Hydromorphone tolerant patients should receive naloxone with 

caution to prevent the withdrawal syndrome. The proposed SmPCs for Hydromorphone 

Injection contains recommendations for the management of overdose, which is rare in 

patients under post operative care. 

 

As with all opioids, there are numerous reports in the literature of hydromorphone abuse 

from as early as 1933. Despite earlier reports to the contrary, it is now acknowledged that 

hydromorphone is roughly equivalent to morphine as an abused substance. There is no 

evidence that hydromorphone has any greater abuse liability than other opioids. However, 

because the diagnosis of dependence (addiction) among chronic pain patients treated with 

opioids is difficult, the available data are not suitable to establish the true incidence of 

psychological dependence (addiction) in these patients. The proposed SmPCs for 

Hydromorphone Injection includes a number of warnings and precautions for physicians with 

regard to the development of dependence. 

 

As with all opioids, tolerance occurs with repeated use of hydromorphone, defined as the 

administered dose having a decreasing effect or when a larger dose is needed to obtain the 

same analgesia. Tolerance develops to the respiratory depressant, analgesic, euphoric, and 

sedative effects, but not to pupil constriction and constipation. Physical dependence is the 

response to long-term opioid use. It is characterized by an abstinence syndrome after abrupt 

withdrawal.  

 

Withdrawal effects due to physical dependence may occur after abrupt dose reduction in 

patients after treatment, rather than in the postoperative setting. Such effects, including 

yawning, mydriasis, lacrimation, rhinorrhoea, sneezing, muscle tremor, weakness, sweating, 

anxiety, irritability, disturbed sleep, restlessness, anorexia, vomiting, loss of weight, 

diarrhoea, dehydration, leucocytosis, bone pain, abdominal and muscle cramps, 

goosebumps/flesh, vasomotor disturbances, and an increase in heart rate, respiratory rate, 

blood pressure and temperature, have also been reported in patients switched from one opioid 

to the other, even when using equianalgesic dosages. As with other opioids, dosage of 

hydromorphone should be tapered if lower dosage need is expected or treatment has to be 

stopped entirely. 
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There is little data published on withdrawal syndrome following intravenous or subcutaneous 

administration of hydromorphone in patients, with the exception of one case report in which 

the symptoms were relieved by methadone. Although withdrawal syndrome has been 

observed with hydromorphone, it has also been found to be useful in preventing withdrawal 

syndrome following dependence on other opioids. 

 

A summary of adverse events from the latest Periodic safety Update Report (PSUR), 

covering reporting dates from 02 October 2004 to 31 March 2007, has been presented - 

although this includes both parenteral and oral formulations. This report provides data from 

approximately 80,058 patient treatment years with parenteral formulations and over 35,500 

patient years with oral and rectal formulations. The drug reactions reported in the PSUR do 

not present any significant new findings over and above the data available in both the 

literature and in the current approved SmPCs for Hydromorphone Injection, with the 

tolerability profile appearing to mirror that currently known. Data from this PSUR do not 

include adverse events from licensed usage in children. 

 

IV.6 Risk Management Plan (RMP) 

The applicant has submitted an RMP, in accordance with legal requirements. The applicant 

proposes only routine pharmacovigilance and routine risk minimisation measures for all 

safety concerns. This is acceptable. 

 

IV.7 Discussion on the clinical aspects 

The grant of marketing authorisations is recommended for these applications.  

 

V USER CONSULTATION 

A full colour mock-up of the Patient Information Leaflet (PIL) has been provided with the 

application, in accordance with legal requirements. 

 

The PIL has been evaluated via a user consultation study in accordance with legal 

requirements. The results show that the PIL meets the criteria for readability as set out in the 

guideline on the readability of the label and package leaflet of medicinal products for human 

use. 

 

VI  OVERALL CONCLUSION, BENEFIT/RISK ASSESSMENT AND 

RECOMMENDATION 

The quality of the products is acceptable, and no new non-clinical or clinical safety concerns 

have been identified.  

 

Extensive clinical experience with hydromorphone hydrochloride is considered to have 

demonstrated the therapeutic value of the products.  

 

The benefit/risk is, therefore, considered to be positive. 

 

The Summary of Product Characteristics (SmPC), Patient Information Leaflet (PIL) and 

labelling are satisfactory and in line with current guidelines.  

 

In accordance with legal requirements, the current approved versions of the SmPCs and PILs 

for these products are available on the MHRA website. 
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Representative copies of the labels at the time of licensing are provided below. 
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TABLE OF CONTENT OF THE PAR UPDATE 

 

 

Steps taken after the initial procedure with an influence on the Public Assessment Report 

(non-safety variations of clinical significance). 

 

Please note that only non-safety variations of clinical significance are recorded below and in 

the annexes to this PAR. The assessment of safety variations where significant changes are 

made are recorded on the MHRA website or European Medicines Agency (EMA) website. 

Minor changes to the marketing authorisation are recorded in the current SmPC and/or PIL 

available on the MHRA website. 

 

Application 

type 

Scope Product 

information 

affected 

Date of 

grant 
Outcome Assessment 

report 

attached 

Y/N  

IB To update Section 

4.2 of the SmPC 

to implement 

updates of the 

latest CCDS 

version 20, by 

introducing a 

statement on dose 

conversion when 

switching between 

oral and parenteral 

hydromorphone. 

 

SmPC 26/06/23 Grant Y (Annex 1) 
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Annex 1 

 

Reference:  PL 16950/0163 - 0037 

 PL 16950/0164 - 0036 

  

Product:  Palladone 2 mg/ml solution for injection or infusion 

   Palladone 10 mg/ml solution for injection or infusion 

 

Type of Procedure: National 

 

Submission category: Type IB Variation 

 

Reason 

To update Section 4.2 of the Summary of Product Characteristics (SmPC) to implement 

updates of the latest CCDS version 20, by introducing a statement on dose conversion when 

switching between oral and parenteral hydromorphone. 

 

Supporting evidence 

The Marketing Authorisation Holder has submitted an updated SmPC. 

 

Evaluation 

The updated documents are satisfactory. 

 

Adequate clinical information has been provided to support the requested variation. 

 

Conclusion 

The proposed changes are acceptable. 

 

In accordance with legal requirements, the SmPCs and Patient Information Leaflets (PILs) 

for products granted Marketing Authorisations at a national level are available on the MHRA 

website.  

 

Decision: Grant 

 

Date: 28 June 2023 

 

 


