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A combination of oxycodone and naloxone for use in treating pain in patients 

suffering from pain and a disease resulting in intestinal dysbiosis and/or 

increasing the risk for intestinal bacterial translocation 

15 FIELD OF THE INVENTION 

The present invention generally relates to a method of treating pain and at least one 

further disease in a patient. The method uses an oral pharmaceutical dosage form 

comprising oxycodone or a pharmaceutically acceptable salt thereof and naloxone or 

20 a pharmaceutically acceptable salt thereof for use in the treatment of pain in patients 

suffering from i) pain and at least one further disease ii) resulting in intestinal 

dysbiosis and/or at least one further disease iii) increasing the risk for intestinal 

bacterial translocation resulting inter alia in peritonitis.  

25 BACKGROUND OF THE INVENTION 

It has been established over the last years that a number of diseases inter alia affect 

the intestinal microbiota. An example in this respect is colorectal cancer (Zhu et al., 

"Gut microbiota andprobiotics in colon tumorigeneses", Cancer Letters, 2011, Vol.  

30 309, pages 119-127). Further, it is known that a number of diseases increase the 

susceptibility for bacterial translocation resulting inter alia in peritonitis, (such as
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e.g. cirrhosis) or in systemic inflammatory response syndrome (SIRS) or sepsis (such 

as e.g. pancreatitis, cholangitis, burn injury or trauma) (Gatt et a., "Review article: 

bacterial translocation in the critically ill - evidence and methods ofprevention", 

Aliment Pharmacol Ther 25, pages 741-757).  

5 

It has further been established that the intestinal microbiota plays an important role in 

several essential processes in the human body; thus, the microbiota inter alia 

performs a protective function, a metabolic function and a structural function. An 

impaired intestinal microbiota may thus result in changes in the metabolic profile, 

10 impairment of GI transit and pathogen overgrowth. Treatment regimens for diseases 

affecting the intestinal microbiota may include the administration of probiotics in 

order to restore or at least improve the impaired intestinal microbiota.  

Patients suffering from a disease resulting in an impaired microbiota or increasing 

15 the susceptibility for intestinal bacterial translocation may not only suffer from the 

underlying disease but also from pain due to various reasons. Thus, a patient 

suffering from colorectal cancer may also suffer from severe back pain, wherein said 

back pain may have a completely different origin. The back pain may be that severe 

that the patient requires a long term analgesic therapy.  

20 

Opioids correspond to the most efficient analgesics if moderate to severe pain 

requires treatment. However, several side effect of opioid therapy are known; one of 

the most prominent side effects is opioid-induced constipation, which is also 

affecting the GI-tract.  

25 

If one were to treat the above mentioned patient suffering from colorectal cancer and 

back pain with an opioid, it can be expected that the impaired microbiota will likely 

not improve but, to the contrary, rather worsen. The same is true for a patient 

suffering from pain and a disease, which increases the risk for intestinal bacterial 

30 translocation; the use of an opioid in such a patient will even further increase the
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susceptibility to intestinal bacterial translocation. Further, patients suffering from 

pancreatitis, cholangitis, burn injury or trauma may be more susceptible to bacterial 

translocation resulting in systemic inflammatory response syndrome (SIRS) or 

sepsis; the use of an opioid in such patients will even further increase the 

5 susceptibility to systemic inflammatory response syndrome (SIRS) or sepsis. As a 

consequence, opioids may not be used for pain treatment in such patients, resulting in 

the undertreatment of pain.  

It is evident from the above that there is a need for a method of treating pain in a 

10 patient suffering from pain and a further disease, which is negatively affecting the 

intestinal microbiota and/or increasing the susceptibility for intestinal bacterial 

translocation (resulting inter alia in peritonitis), wherein the pharmaceutical 

composition fails to have a negative impact on the intestinal microbiota and may 

even improve the intestinal microbiota and/or decrease the risk for intestinal bacterial 

15 translocation; and/or which at least provides the public with a useful choice.  

In this specification where reference has been made to patent specifications, other 

external documents, or other sources of information, this is generally for the purpose 

of providing a context for discussing the features of the invention. Unless 

20 specifically stated otherwise, reference to such external documents is not to be 

construed as an admission that such documents, or such sources of information, in 

any jurisdiction, are prior art, or form part of the common general knowledge in the 

art.  

25 In the description in this specification reference may be made to subject matter that is 

not within the scope of the claims of the current application. That subject matter 

should be readily identifiable by a person skilled in the art and may assist in putting 

into practice the invention as defined in the claims of this application.  

30 SUMMARY OF THE INVENTION
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The present invention relates to use of oxycodone or a pharmaceutically acceptable 

salt thereof and naloxone or a pharmaceutically acceptable salt thereof in the 

manufacture of an oral dosage form for treating pain in patients suffering from i) 

5 pain and at least one further disease ii), wherein said at least one further disease ii) 

results in intestinal dysbiosis, or for use in the treatment of pain in patients suffering 

from i) pain and at least one further disease iii), wherein said at least one further 

disease iii) increases the risk for intestinal bacterial translocation, wherein said at 

least one further disease ii) is selected from the group consisting of achlorhydria, 

10 pancreatic exocrine insufficiency, small intestinal bacterial overgrowth syndrome, 

small intestinal pseudo-obstruction, surgical blind loop, small intestinal obstruction, 

scleroderma, food intolerance, hyperactivity of the immune system, colorectal 

cancer, ulcerative colitis, diverticulitis, fistulae, previous ileo-caecal resection, post

radiation enteropathy, autonomic neuropathy including autonomic neuropathy in type 

15 1 and 2 diabetes, intestinal infections, intestinal mycosis, obesity, autism, metabolic 

syndrome, rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes 

and sepsis, and/or wherein said at least one further disease iii) is selected from the 

group consisting of appendicitis, pancreatitis, cholangitis, burn injury, trauma and 

cholecystitis, and wherein i) pain is not a symptom of the at least one further disease 

20 ii) or the at least one further disease iii).  

The invention also relates to a method for treating pain in patients suffering from i) 

pain and at least one further disease ii), wherein said at least one further disease ii) 

results in intestinal dysbiosis, or for the treatment of pain in patients suffering from i) 

25 pain and at least one further disease iii), wherein said at least one further disease iii) 

increases the risk for intestinal bacterial translocation, wherein said at least one 

further disease ii) is selected from the group consisting of achlorhydria, pancreatic 

exocrine insufficiency, small intestinal bacterial overgrowth syndrome, small 

intestinal pseudo-obstruction, surgical blind loop, small intestinal obstruction, 

30 scleroderma, food intolerance, hyperactivity of the immune system, colorectal
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cancer, ulcerative colitis, diverticulitis, fistulae, previous ileo-caecal resection, post

radiation enteropathy, autonomic neuropathy including autonomic neuropathy in type 

1 and 2 diabetes, intestinal infections, intestinal mycosis, obesity, autism, metabolic 

syndrome, rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes 

5 and sepsis, and/or wherein said at least one further disease iii) is selected from the 

group consisting of appendicitis, pancreatitis, cholangitis, burn injury, trauma and 

cholecystitis, and wherein i) pain is not a symptom of the at least one further disease 

ii) or the at least one further disease iii), the method comprising the step of 

administering to said patient an oral dosage form comprising oxycodone or a 

10 pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof and naloxone.  

BRIEF DESCRIPTION 

15 The inventors of the present invention surprisingly found that a pharmaceutical 

dosage form comprising the active agents oxycodone and naloxone is suitable for 

treating pain in a specific patient population, namely patients suffering from pain and 

a further disease, which results in intestinal dysbiosis (i.e. a further disease, which is 

negatively affecting the intestinal microbiota) and/or a further disease, which 

20 increases the risk for intestinal bacterial translocation (potentially leading to SIRS, 

sepsis and/or peritonitis).  

Described is a pharmaceutical dosage form for use in the treatment of pain in patients 

suffering from pain and at least one further disease resulting in intestinal dysbiosis 

25 and/or a further disease, which increases the risk for peritonitis.



-6

In one embodiment, the present invention is concerned with methods of treating pain 

in a subject suffering from pain and at least one further disease resulting in intestinal 

dysbiosis and/or a further disease increasing the risk for peritonitis.  

5 Thus, described is an oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

pain and at least one further disease ii) selected from the group consisting of 

colorectal cancer, inflammatory bowel disease including Crohn's disease and 

10 ulcerative colitis, obesity, autism, irritable bowel syndrome, metabolic syndrome, 

rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes, sepsis, 

Parkinson's disease, autonomic neuropathy including autonomic neuropathy in type 

2 diabetes, scleroderma, achlorhydria, pancreatic exocrine insufficiency, immune

deficiency syndromes, small intestinal obstruction, diverticulitis, fistulae, surgical 

15 blind loop, previous ileo-caecal resections, post-radiation enteropathy, small 

intestinal pseudo-obstruction, small intestinal bacterial overgrowth syndrome, 

vaginal mycosis, intestinal mycosis, multiple system atrophy, food intolerance, 

intestinal infections, gallstones and hyperactivity of the immune system, wherein 

said at least one further disease ii) results in intestinal dysbiosis, and/or at least one 

20 further disease iii) selected from the group consisting of cirrhosis, hepatitis, 

appendicitis, pancreatitis, chronic kidney disease and cholecystitis, wherein said at 

least one further disease iii) increases the risk for peritonitis.  

The wording used above is to be understood in the following meaning, which is to be 

25 applied throughout the present specification: an oral pharmaceutical dosage form 

comprising oxycodone or a pharmaceutically acceptable salt thereof and naloxone or 

a pharmaceutically acceptable salt thereof for use in the treatment of pain in patients 

suffering from i) pain and at least one further disease ii) selected from the group 

consisting of colorectal cancer, inflammatory bowel disease including Crohn's 

30 disease and ulcerative colitis, obesity, autism, irritable bowel syndrome, metabolic 

syndrome, rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes,
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sepsis, Parkinson's disease, autonomic neuropathy including autonomic neuropathy 

in type 2 diabetes, scleroderma, achlorhydria, pancreatic exocrine insufficiency, 

immune-deficiency syndromes, small intestinal obstruction, diverticulitis, fistulae, 

surgical blind loop, previous ileo-caecal resections, post-radiation enteropathy, small 

5 intestinal pseudo-obstruction, small intestinal bacterial overgrowth syndrome, 

vaginal mycosis, intestinal mycosis, multiple system atrophy, food intolerance, 

intestinal infections, gallstones and hyperactivity of the immune system, wherein 

said at least one further disease ii) results in intestinal dysbiosis, and/or for use in the 

treatment of pain in patients suffering from i) pain and at least one further disease 

10 iii) selected from the group consisting of cirrhosis, hepatitis, appendicitis, 

pancreatitis, chronic kidney disease and cholecystitis, wherein said at least one 

further disease iii) increases the risk for peritonitis.  

Thus, there is no link at all between disease ii) and disease iii); rather, a patient may 

15 suffer from 

- i) pain and at least one further disease ii); or 

- i) pain and at least one further disease iii); or 

- i) pain and at least one further disease ii) and at least one further disease iii).  

In other words, the presence of disease iii) is not an inevitable result of having 

20 disease ii).  

Described is an oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

25 pain and at least one further disease ii) selected from the group consisting of 

colorectal cancer, inflammatory bowel disease including Crohn's disease and 

ulcerative colitis, obesity, autism, irritable bowel syndrome, metabolic syndrome, 

rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes, sepsis, 

Parkinson's disease, autonomic neuropathy including autonomic neuropathy in type 

30 2 diabetes, scleroderma, achlorhydria, pancreatic exocrine insufficiency, immune-
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deficiency syndromes, small intestinal obstruction, diverticulitis, fistulae, surgical 

blind loop, previous ileo-caecal resections, post-radiation enteropathy, small 

intestinal pseudo-obstruction, small intestinal bacterial overgrowth syndrome, 

vaginal mycosis, intestinal mycosis, multiple system atrophy, food intolerance, 

5 intestinal infections, gallstones and hyperactivity of the immune system, wherein 

said at least one further disease ii) results in intestinal dysbiosis.  

In one embodiment, said at least one further disease ii) is selected from the group 

consisting of colorectal cancer, obesity, autism, irritable bowel syndrome, metabolic 

10 syndrome, rheumatoid arthritis, allergy, type 2 diabetes, sepsis, autonomic 

neuropathy in type 2 diabetes, scleroderma, achlorhydria, pancreatic exocrine 

insufficiency, immune-deficiency syndromes, small intestinal obstruction, 

diverticulitis, fistulae, surgical blind loop, previous ileo-caecal resections, post

radiation enteropathy, small intestinal pseudo-obstruction, small intestinal bacterial 

15 overgrowth syndrome, vaginal mycosis, intestinal mycosis, multiple system atrophy, 

food intolerance, intestinal infections, gallstones and hyperactivity of the immune 

system.  

In another embodiment, said at least one further disease ii) is selected from the group 

20 consisting of colorectal cancer, obesity, autism, irritable bowel syndrome, metabolic 

syndrome, rheumatoid arthritis, allergy, type 2 diabetes, sepsis, autonomic 

neuropathy in type 2 diabetes, scleroderma, achlorhydria, pancreatic exocrine 

insufficiency, small intestinal obstruction, diverticulitis, fistulae, previous ileo-caecal 

resections, post-radiation enteropathy, small intestinal pseudo-obstruction and small 

25 intestinal bacterial overgrowth syndrome.  

In yet another embodiment, said at least one further disease ii) is selected from the 

group consisting of colorectal cancer, obesity, autism, irritable bowel syndrome, 

metabolic syndrome, sepsis and small intestinal bacterial overgrowth syndrome.  

30
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In one embodiment, said patient is suffering from i) pain and ii) diverticulitis. In 

another embodiment, said patient is suffering from i) pain and ii) small intestinal 

bacterial overgrowth syndrome. In yet another particularly preferred embodiment, 

said patient is suffering from i) pain and ii) ulcerative colitis. In another embodiment, 

5 said patient is suffering from i) pain and ii) colorectal cancer.  

Also described is an oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

10 pain and at least one further disease iii) selected from the group consisting of 

cirrhosis, pancreatitis, chronic kidney disease and cholecystitis, wherein said at least 

one further disease iii) increases the risk for peritonitis.  

Also described is an oral pharmaceutical dosage form comprising oxycodone or a 

15 pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

pain and at least one further disease iii) increasing the risk for peritonitis, wherein 

said at least one further disease iii) is selected from the group consisting of cirrhosis, 

chronic kidney disease and cholecystitis. In a particularly preferred embodiment, said 

20 at least one further disease is cirrhosis.  

Also described is an oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

25 pain and at least one further disease ii), wherein said at least one further disease ii) 

results in intestinal dysbiosis, or for use in the treatment of pain in patients suffering 

from i) pain and at least one further disease iii), wherein said at least one further 

disease iii) increases the risk for intestinal bacterial translocation. One may also refer 

to said at least one further disease iii) as increasing the risk for intestinal bacterial 

30 translocation resulting in bacteriaemia and leading to sepsis, systemic inflammatory
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response syndrome (SIRS) and/or peritonitis. Alternatively, one may also refer to 

said at least one further disease iii) as increasing the risk for intestinal bacterial 

translocation, wherein said bacterial translocation would then result in peritonitis, 

systemic inflammatory response syndrome (SIRS) and/or sepsis. In consequence, one 

5 may also refer to said at least one further disease iii) as increasing the risk for 

peritonitis, systemic inflammatory response syndrome (SIRS) and/or sepsis. Said at 

least one further disease iii), which may also be designated as disease underlying or 

causing the increased risk for bacterial translocation (and thus for peritonitis, 

systemic inflammatory response syndrome (SIRS) and/or sepsis), is preferably 

10 selected from the group consisting of trauma, burn injury, pancreatitis and 

cholangitis.  

Specific diseases ii) resulting in intestinal dysbiosis and specific diseases iii) 

increasing the risk for intestinal bacterial translocation are stated below and 

15 particularly in the dependent claims of the present application.  

Described is an oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

20 pain and at least one further disease ii) selected from the group consisting of diseases 

linked to the stomach, small intestine, colon, colon and the small intestine, and 

diseases generally linked to the GI tract, wherein said at least one further disease ii) 

results in intestinal dysbiosis. The treatment of patients suffering from i) pain and at 

least one further disease ii) selected from the group consisting of diseases linked to 

25 the stomach, small intestine, colon and the small intestine, and diseases generally 

linked to the GI tract, wherein said at least one further disease ii) results in intestinal 

dysbiosis, is described. Further, the treatment of patients suffering from i) pain and at 

least one further disease ii) selected from the group consisting of diseases linked to 

the stomach, small intestine, and colon and small intestine, wherein said at least one 

30 further disease ii) results in intestinal dysbiosis, described. Also described is the
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treatment of patients suffering from i) pain and at least one further disease ii) 

selected from the group consisting of diseases linked to the stomach, and small 

intestine, wherein said at least one further disease ii) results in intestinal dysbiosis.  

5 In one embodiment, i) pain is not a symptom of the at least one further disease ii) 

and/or the at least one further disease iii) (i.e. at least one disease selected from the 

groups as defined above). In this embodiment, the pain is not caused by the at least 

one further disease ii) or the at least one further disease iii). In other words, the pain 

is unrelated to the at least one further disease ii) or the at least one further disease iii) 

10 and has a different origin.  

In other words, another embodiment described relates to an oral pharmaceutical 

dosage form comprising oxycodone or a pharmaceutically acceptable salt thereof and 

naloxone or a pharmaceutically acceptable salt thereof for use in the treatment of 

15 pain in patients which otherwise have to totally abstain from opioid-based pain 

therapy due to the presence of not opioid-induced intestinal dysbiosis as a result of at 

least one further disease ii) as defined above. Moreover, another embodiment 

described relates to an oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

20 acceptable salt thereof for use in the treatment of pain in patients which otherwise 

have to totally abstain from opioid-based pain therapy since said patients are already 

at increased risk for intestinal bacterial translocation (resulting inter alia in 

peritonitis, SIRS and/or sepsis), i.e. particularly susceptible for intestinal bacterial 

translocation (including susceptibility for peritonitis, SIRS and/or sepsis), as a results 

25 of at least one further disease iii) as defined above.  

In another embodiment, said intestinal dysbiosis is not induced by an opioid agonist 

but by said at least one further disease ii); one may also refer to said intestinal 

dysbiosis as being initially (i.e. prior to the treatment) not induced by an opioid 

30 agonist but by said at least one further disease ii).
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In another embodiment, said increased risk for intestinal bacterial translocation is not 

induced by an opioid agonist but by said at least one further disease iii); one may 

also refer to said increased risk for intestinal bacterial translocation as being initially 

5 (i.e. prior to the treatment) not induced by an opioid agonist but by said at least one 

further disease iii).  

Thus, one may also refer to the above patients suffering from i) pain and the at least 

one further disease ii) and/or the at least one further disease iii) as defined above as 

10 opioid-naive patients.  

In a further embodiment, said pain is moderate to severe pain.  

In another embodiment, oxycodone or a pharmaceutically acceptable salt thereof and 

15 naloxone or a pharmaceutically acceptable salt thereof are the only pharmaceutically 

active agents comprised in said dosage form.  

Further, a co-administration of an active agent directed to the improvement of the 

intestinal dysbiosis (such as e.g. probiotics) and/or of an active agent directed to the 

20 improvement of opioid-induced constipation and/or opioid-induced bowel 

dysfunction (such as e.g. a laxative) may not be necessary. Thus, the pain treatment 

regimen in a patient population suffering from i) pain and a disease ii) resulting in 

intestinal dysbiosis as defined above may exclude the co-administration of an active 

agent directed to the improvement of the intestinal dysbiosis and/or of an active 

25 agent directed to the improvement of opioid-induced constipation and/or opioid

induced bowel dysfunction.  

Also, a co-administration of an active agent decreasing the risk for intestinal bacterial 

translocation (such as e.g. antibiotics) and/or of an active agent directed to the 

30 improvement of opioid-induced constipation and/or opioid-induced bowel
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dysfunction (such as e.g. a laxative) may not be necessary. Thus, the pain treatment 

regimen in a patient population suffering from i) pain and a disease iii) increasing the 

risk for intestinal bacterial translocation as defined above may exclude the co

administration of an active agent directed at lowering the risk for intestinal bacterial 

5 translocation and/or of an active agent directed to the improvement of opioid-induced 

constipation and/or opioid-induced bowel dysfunction.  

In another preferred embodiment, the dosage form comprises oxycodone or a 

pharmaceutically acceptable salt thereof in an amount range of equivalent to about 1 

10 mg to about 160 mg oxycodone HCl and naloxone or a pharmaceutically acceptable 

salt thereof in an amount range of equivalent to about 0.5 mg to about 80 mg 

naloxone HCl.  

The dosage form may preferably comprise oxycodone or a pharmaceutically 

15 acceptable salt thereof in an amount of equivalent to about 2.5 mg, to about 5 mg, to 

about 10 mg, to about 15 mg, to about 20 mg, to about 40 mg, to about 50 mg, to 

about 60 mg, to about 80 mg, to about 100 mg, to about 120 mg, to about 140 mg, or 

to about 160 mg oxycodone HCl. Naloxone or a pharmaceutically acceptable salt 

thereof may be present in an amount of equivalent to about 0.5 mg, to about 1 mg, to 

20 about 1.5 mg, to about 2 mg, to about 4 mg, to about 5 mg, to about 10 mg, to about 

15 mg, to about 20 mg, to about 40 mg, to about 60 mg, or to about 80 mg naloxone 

HCl.  

In yet another preferred embodiment, the dosage form comprises oxycodone or a 

25 pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof in a weight ratio range of from about 6:1 to about 1:1 

(oxycodone:naloxone).
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In another preferred embodiment, the dosage form comprises oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof in a 2:1 ratio by weight.  

5 Thus, preferred embodiments relate to dosage forms comprising amounts of 

equivalent to about 2.5 mg oxycodone HCl and about 1.25 mg naloxone HCl; about 

5 mg oxycodone HCl and about 2.5 mg naloxone HCl; about 10 mg oxycodone HCl 

and about 5 mg naloxone HCl; about 20 mg oxycodone HCl and about 10 mg 

naloxone HCl; about 40 mg oxycodone HCl and about 20 mg naloxone HCl; about 

10 80 mg oxycodone HCl and 40 mg naloxone HCl; and about 160 mg oxycodone HCl 

and about 80 mg naloxone HCl.  

In another preferred embodiment, the pharmaceutically acceptable salt of the opioid 

agonist and/or the opioid antagonist is selected from the group comprising the 

15 hydrochloride, sulphate, bisulphate, tartrate, nitrate, citrate, bitartrate, phosphate, 

malate, maleate, hydrobromide, hydroiodide, fumerate and succinate salt. It can be 

particularly preferred that the salt is the hydrochloride salt.  

Furthermore, in an also preferred embodiment, the dosage form may comprise 

20 further pharmaceutically acceptable ingredients and/or adjuvants, such as e.g.  

lubricants, fillers, binders, flowing agents, colorants, flavorants, surfactants, pH

adjusters, anti-tacking agents and/or combinations thereof.  

In another preferred embodiment, the dosage form is a prolonged release dosage 

25 form.  

It can be preferred that the prolonged release dosage form comprises a prolonged 

release matrix. It can further be preferred that said matrix comprises a fatty alcohol 

and/or a hydrophobic polymer, preferably an alkylcellulose and more preferably 

30 ethylcellulose.
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It can also be preferred that the prolonged release dosage form comprises a 

prolonged release coating.  

5 In a further preferred embodiment, the prolonged release dosage form is an osmotic 

prolonged release dosage form.  

Further, the dosage form useful in the present invention may also be an immediate 

release dosage form.  

10 

Preferably, the dosage form useful in the present invention is a dosage form selected 

from the group consisting of a tablet, a capsule, a multi-particulate, a drag6e, a 

granulate and a powder. A particularly preferred dosage form is a tablet or a multi

particulate. Since both active agents, i.e. oxycodone and naloxone, are comprised in a 

15 single dosage form, said two active agents are not administered sequentially.  

Also described is a method of treating pain comprising administering an oral 

pharmaceutical dosage form comprising oxycodone or a pharmaceutically acceptable 

salt thereof and naloxone or a pharmaceutically acceptable salt thereof to a patient 

20 suffering from i) pain and at least one further disease ii) selected from the group 

consisting of colorectal cancer, inflammatory bowel disease including Crohn's 

disease and ulcerative colitis, obesity, autism, irritable bowel syndrome, metabolic 

syndrome, rheumatoid arthritis, allergy, diabetes including type 2 diabetes, sepsis, 

Parkinson's disease, autonomic neuropathy including autonomic neuropathy in type 

25 2 diabetes, scleroderma, achlorhydria, pancreatic exocrine insufficiency, immune

deficiency syndromes, small intestinal obstruction, diverticulitis, fistulae, surgical 

blind loop, previous ileo-caecal resections, post-radiation enteropathy, small 

intestinal pseudo-obstruction, small intestinal bacterial overgrowth syndrome, 

vaginal mycosis, intestinal mycosis, multiple system atrophy, food intolerance, 

30 intestinal infections, gallstones and hyperactivity of the immune system, wherein
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said at least one further disease ii) results in intestinal dysbiosis, and/or at least one 

further disease iii) selected from the group consisting of cirrhosis, hepatitis, 

appendicitis, pancreatitis, chronic kidney disease and cholecystitis, wherein said at 

least one further disease iii) increases the risk for peritonitis.  

5 

Also described is a method of treating pain comprising administering an oral 

pharmaceutical dosage form comprising oxycodone or a pharmaceutically acceptable 

salt thereof and naloxone or a pharmaceutically acceptable salt thereof to a patient 

suffering from i) pain and at least one further disease ii), wherein said at least one 

10 further disease ii) results in intestinal dysbiosis, or a method of treating pain 

comprising administering said oral pharmaceutical dosage form to a patient suffering 

from i) pain and at least one further disease iii), wherein said at least one further 

disease iii) increases the risk for intestinal bacterial translocation.  

15 All embodiments mentioned above apply for each embodiment of the present 

invention.  

DESCRIPTION OF THE FIGURES 

20 Figure 1 depicts a graphic of the study design of Example 1.  

Figure 2 shows the outline of the group, dosing regimens and study designs used in 

Example 3.  

25 Figure 3 depicts a graphic of the study design of Example 4.  

Figure 4 lists the schedule of visits and procedures/CRF modules of the study 

described in Example 4. Procedures in italics will be collected in the CRF/diaries. All 

procedures (italic and non italic) will be collected in the source documents. The 

30 annotations are as follows:
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1: Unscheduled visits are allowed during the course of the study if deemed necessary 

by the investigator. They are mandatory if a subject needs to be titrated for adequate 

pain control. Vital signs will be recorded as the only mandatory assessment. All other 

assessments are optional. If ever possible, uptitration (i.e. first intake of higher dose 

5 of study medication) should be performed at study site followed by assessments of 

vital signs.  

2: End of Double-blind Phase: completed at the end of Double-blind Phase or as 

soon as possible after early discontinuation of study medication.  

3: The study visit window for Visits 4-7 and Visit 10-13 is ± 3 days. The study visit 

10 window for Visit 8, 9, 14 and 15 is ± 2 days. Further visits to the study site will be 

conducted if considered necessary for the subject's welfare. The total duration of the 

Double-blind Phase from V3 to V15 should be 48 days ± 3 days.  

4: Women of childbearing potential must have a negative urine pregnancy test prior 

to first dose of study medication. As required by the local regulations, more frequent 

15 pregnancy tests are permitted.  

5: Recorded throughout the day, at the time of occurrence. It includes subject reports 

of the time point, completeness of bowel movement. The laxative intake will be 

recorded on the medication wallet. Straining or squeezing is recorded in the run-in 

period, only.  

20 6: Follow-up visit to record subsequent analgesic therapy and adverse events. This 

visit may not be done earlier than seven days after the subject's last visit.  

7: Rescue medication (bisacodyl suppository and OXY IR) intake will be transferred 

from the wallet into the CRF by site personnel.  

8: A stool sample should be provided up to 3 times within the week preceding to 

25 Visit 8 and 14 of Double-blind Phase (i.e. between day 14 (Visit 7) and 21 (Visit 8) 

in Period 1, and day 38 (13) and 45 (Visit 14) in Period 2), and processed as per 

instructions by the laboratory.
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9: Concomitant therapy will be recorded for any ongoing or new adverse events that 

require treatment.  

Figure 5 depicts the transit rates of a charcoal meal administered following multiple 

oral gavage administrations of i) oxycodone or ii) oxycodone and naloxone in 

5 combination to male C57BL/6 RAGI -/- knockout mice (mean ± SE). Note: n=6 for 

Vehicle; n=5 for Oxy (10 mg/kg); n=6 for Oxy/Nal (10/5.0 mg/kg) (see example 3 

for further details).  

Figure 6 depicts the mean daily animal body weights. The body weights were 

10 recorded as follows: day 1: prior to first dose of the day; days 2-7: after 2 dose of 

the day (see example 3 for further details).  

Figure 7 depicts the colony forming units (CFU) in the mesenteric lymph nodes 

(MLNs) using different media/agar (blood and BHI [brain-heart-infusion]) under 

15 different conditions as stated (aerob = aerobic; anaerob = anaerobic; C02 = C0 2) 

(see example 3 for further details). The abbreviations on the x-axis are as follows: 

GI: untreated animals 

G3: vehicle-treated animals 

G6: oxycodone-treated animals 

20 G7: oxycodone and naloxone-treated animals.  

Figure 8 depicts the phylum levels in the small intestine (SI) of oxycodone-treated 

animals (G6, n=7) compared to oxycodone and naloxone-treated animals (G7, n=4).  

The color code for the different phyla is given in the figure (see example 3 for further 

25 details).  

Figure 9 depicts the phylum levels in the colon of oxycodone-treated animals (G6) 

compared to oxycodone and naloxone-treated animals (G7), untreated animals (GI)
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and vehicle-treated animals (G3). The color code for the different phyla is given in 

the figure (see example 3 for further details).  

Figure 10 depicts the results of a quantitative RT-PCR of TLR2 expression in the 

5 jejunum, a part of the small intestine. Normalization was carried out to -actin

expression (see example 3 for further details).The abbreviations on the x-axis are as 

follows: 

GI: untreated animals 

G3: vehicle-treated animals 

10 G6: oxycodone-treated animals 

G7: oxycodone and naloxone-treated animals.
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DETAILED DESCRIPTION OF THE INVENTION 

Described is a pharmaceutical dosage form for use in the treatment of pain in patients 

suffering from i) pain and at least one further disease ii), e.g. as defined herein, 

5 resulting in intestinal dysbiosis. Further, described is a pharmaceutical dosage form, 

which can be used for pain treatment in patients suffering from i) pain and are 

particularly susceptible for intestinal bacterial translocation (and thus e.g. peritonitis, 

SIRS and/or sepsis), e.g. due to at least one further disease iii) as defined herein.  

10 Before some of the embodiments of the present invention are described in more 

detail, the following definitions are introduced.  

DEFINITIONS 

15 As used in the specification and the claims, the singular forms of "a" and "an" also 

include the corresponding plurals unless the context clearly dictates otherwise.  

The term "about" in the context of the present invention denotes an interval of 

accuracy that a person skilled in the art will understand to still ensure the technical 

20 effect of the feature in question. The term typically indicates a deviation from the 

indicated numerical value of 10% and preferably ±5%.  

It needs to be understood that the term "comprising" is not limiting. For the 

purposes of the present invention, the term "consisting of' is considered to be a 

25 preferred embodiment of the term "comprising". If hereinafter a group is defined to 

comprise at least a certain number of embodiments, this is also meant to encompass a 

group which preferably consists of these embodiments only.  

"Treatment of pain" is to be understood as referring to a general improvement or 

30 even cure of the patient's pain or to the alleviation of pain. Such an improvement/
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cure or alleviation can either be detected by the patient's subjective feeling or by 

external observations. The intensity of pain may e.g. be assessed using a pain 

intensity scale; this scale may refer to the average pain over the last 24 hours (Scale 

of 0 - 10, 0=no pain; 10=strong pain).  

5 

The term "microbiota" is interchangeably used herein with the terms "microbiome" 

and "(micro)flora" and refers to the totality of microbial cells in the human body, 

wherein the present invention has a particular focus on the totality of microbial cells 

in the GI tract or gut. The GI tract is inhabited with 1013 to 1014 microorganisms 

10 (thought to be 10 times that of the number of human cells in the body and 100 times 

as many genes as the human genome). The estimated species number varies greatly 

but it is generally accepted that the adult microbiota consists of greater than 1000 

species and more than 700 strains. It is an environment dominated by bacteria, 

mainly strict anaerobes, but also including viruses, protozoa, archaea and fungi (see 

15 introductory part of Grenham et al., "Brain-gut-microbe communication in health 

and disease", Frontiers in physiology, 2011, Vol. 2, Article 94, for further details).  

The term "intestinal dysbiosis" means an impaired or altered intestinal microbiota. It 

may also be described as a shift in the makeup of the commensal microflora to a 

20 nonphysiologic composition. This may e.g. mean that obligate bacteria, 

Bifidobacteria, Lactobacilli and E.coli (apathogenic) are reduced relative to the 

normal intestinal microflora, wherein obligate bacteria may partly disappear and 

Bifidobacteria are reduced or almost disappear. Aerobes and Bacterioids, Clostridia, 

Streptococci, P. aeruginosa and other pathogenic bacteria, fungi, mould, lactose

25 negative enterobacteria and E.coli (pathogenic) may be increased relative to the 

normal intestinal microflora. In Wikipedia, the term "dysbiosis" is defined as 

follows: "Dysbiosis (also called "dysbacteriosis") refers to microbial imbalance on or 

inside the body. Dysbiosis is most commonly reported as a condition in the digestive 

tract. It has been associated with illnesses, such as inflammatory bowel disease, 

30 chronic fatigue syndrome, obesity, cancer and colitis. Microbial colonies found on or
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in the body are normally benign or beneficial. These beneficial and appropriately 

sized microbial colonies carry out a series of helpful and necessary functions, such as 

aiding in digestion. They also protect the body from the penetration of pathogenic 

microbes. These beneficial microbial colonies compete with each other for space and 

5 resources and outnumber human cells by a factor 10:1. The term "dysbiosis" is not a 

standardized medical term. Apparently similar concepts are also described as 

"microbial imbalance", "bacterial imbalance", or "increased levels of harmful 

bacteria and reduced levels of the beneficial bacteria"." 

10 "Peritonitis" is used herein in its general meaning, i.e. as corresponding to an 

inflammation of the peritoneum. "Systemic inflammatory response syndrome 

(SIRS)" and "sepsis" are used herein in the general meaning, i.e. that SIRS is a 

clinical syndrome that complicates a noninfectious insult (e.g., acute pancreatitis, 

pulmonary contusion) and sepsis a clinical syndrome that complicates severe 

15 infection, respectively. The patient population suffering from at least one disease as 

listed herein under disease iii) is particularly vulnerable to developing peritonitis, 

SIRS and/or sepsis. This means that the patient is not actually suffering from 

peritonitis, SIRS and/or sepsis but at a higher risk of developing peritonitis, SIRS 

and/or sepsis than a patient not suffering from at least one of the disease as listed 

20 herein under disease iii). The term "risk" and "susceptibility" are used 

interchangeably herein; "increased risk" or "increased susceptibility" means that 

patients are prone to a specific disease. The term "increases the risk for peritonitis" 

may also be understood as "results in a pre-condition of peritonitis" or as "makes the 

patient susceptible for peritonitis". The term "increases the risk for systemic 

25 inflammatory response syndrome sirsS)" or "sepsis" may also be understood as 

"results in a pre-condition of SIRS or sepsis" or as "makes the patient susceptible for 

SIRS or sepsis".  

The term "intestinal bacterial translocation" as used herein means that live bacteria 

30 and/or its products cross the intestinal barrier. Such a translocation will in almost all



- 23 

cases result in infectious complications. As noted above, specific diseases resulting 

from an intestinal bacterial translocation are peritonitis, SIRS and sepsis. Thus, the 

term "increases the risk for intestinal bacterial translocation" may also be understood 

as "results in a pre-condition of peritonitis, SIRS and/or sepsis" or "makes the patient 

5 susceptible for peritonitis, SIRS and/or sepsis".  

The term "opioid-naive patient" means that the patient has not recently taken an 

opioid on a regular basis.  

10 The term "probiotics" refers to live microorganisms, which, when administered in 

adequate amounts, confer a health benefit on the host.  

"Hyperactivity of the immune system" as used herein comprises one or more of the 

following: increase of CD3+, CD4+, CD8+ T-cells and activated CD25+, 

15 spontaneous proliferation of lymphocytes and increased titer of certain anti-bacterial 

antibodies, e.g. E.coli and S. aureus antibodies, increased values of IgA and IgM to 

gram negative enterobacteria or their endotoxins such as Hafnia alvei, Pseudomonas 

aeruginosa, Morganella morganii, Proteus mirabilis, Pseudomonas putida, 

Citrobacter koseri and/or Klebsiella pneumoniae.  

20 

In the context of the present invention, the term "prolonged release" refers to 

pharmaceutical dosage forms showing a slower release of the active agents than that 

of a conventional release pharmaceutical dosage forms administered by the same 

route. Prolonged release is achieved by a special formulation design and/or 

25 manufacturing method. In general, "prolonged release dosage forms" in the context 

of the present invention means that oxycodone and naloxone are released from the 

pharmaceutical dosage form over an extended period of time.
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The term "immediate release" as used herein refers to pharmaceutical dosage forms 

showing a release of the active substances which is not deliberately modified by a 

special formulation design and/or manufacturing methods.  

5 "Pharmaceutically acceptable salts" include, but are not limited to, inorganic acid 

salts such as hydrochloride, hydrobromide, hydroiodide, sulfate, bisulfate, phosphate 

and the like; organic acid salts such as formate, acetate, trifluoroacetate, malate, 

maleate, tartrate, bitartrate, fumerate, succinate, citrate and the like; sulfonates such 

as methanesulfonate, benzenesulfonate, p-toluenesulfonate, and the like; amino acid 

10 salts such as arginate, asparginate, glutamate and the like, and metal salts such as 

sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such as 

calcium salt, magnesium salt and the like; organic amine salts such as triethylamine 

salt, pyridine salt, picoline salt, ethanolamine salt, triethanolamine salt, 

dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt and the like.  

15 

DETAILED DESCRIPTION OF THE PATIENT POPULATION AND THE ORAL 

DOSAGE FORM 

The oral pharmaceutical dosage form useful in the present invention is intended for 

20 treatment of pain in a patient population suffering from i) pain and ii) at least one 

further disease resulting in intestinal dysbiosis and/or iii) at least one further disease 

increasing the risk for intestinal bacterial translocation.  

A link to intestinal dysbiosis has been established for the following diseases: 

25 colorectal cancer (see e.g. Azcarate-Peril et al., "The intestinal microbiota, 

gastrointestinal environment and colorectal cancer: a putative role for probiotics in 

prevention of colorectal cancer?", Am J Physiol Gastrointest Liver Physiol, 2011, 

Vol. 301, No. 3, G401-24; Zhu et al., "Gut microbiota andprobiotics in colon 

tumorigeneses", Cancer Letters, 2011, Vol. 309, pages 119-127), inflammatory 

30 bowel disease including Crohn's disease and ulcerative colitis (see e.g. Salzmann and
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Bevins "Negative interactions with the microbiota: IBD", Adv Exp Med Biol, 2008, 

Vol. 635, pages 67-78; Rausch et al., "Colonic mucosa-associated microbiota is 

influenced by an interaction of Crohn's disease and FUT2 (Secretor) genotype", 

2011, Vol. 108, No. 47, pages 19030-5), obesity (see e.g. Ley et al., "Obesity alters 

5 gut microbial ecology", PNAS, 2005, Vol. 102, No. 31, pages 11070-11075), autism 

(see e.g. Grenham et al., "Brain-gut-microbe communication in health and disease", 

Frontiers in physiology, 2011, Vol. 2, Article 94), irritable bowel syndrome (see e.g.  

O Noor et al., "Ulcerative colitis and irritable bowel patients exhibit distinct 

abnormalities of the gut and microbiota", Gastroenterology, 2010, Vol. 10, No. 134; 

10 Ponnusamy et al., "Microbial Community and metabolomic comparison of irritable 

bowel syndrome faeces", Journ Med Microbiol, 2011, Vol. 60, pages 817-827), 

metabolic syndrome (see e.g. Zhu et al., "Gut microbiota andprobiotics in colon 

tumorigeneses", Cancer Letters, 2011, Vol. 309, pages 119-127), rheumatoid arthritis 

(see e.g. Scher and Abramson, "The microbiome and rheumatoid arthritis", Nat Rev 

15 Rheumatol., 2011, Vol. 7, No. 10, Pages 569-578), allergy (see e.g. Shreiner et al., 

"The 'microflora hypothesis' of allergic disease", Adv Exp Med Bio, 2008, Vol. 635, 

pages 113-134), diabetes including type 2 diabetes (see e.g. Larsen et al., "Gut 

microbiota in human adults with type 2 diabetes differs from non-diabetic adults" 

PLOS ONE, 2010 (February), Vol. 5, No. 2), sepsis (see e.g. Harari et al., "The effect 

20 of morphine on mast cell-mediated mucosal permeability", 2006, Surgery, Vol. 139, 

No. 1, pages 54-60; Runkel et al., "Alterations in rat intestinal transit by morphine 

promote bacterial translocation", Dig Diseases and Sciences, 1993, Vol. 38, No. 8, 

pages 1530-1536), Parkinson's disease (see e.g. Jost, "Gastrointestinal dysfunction in 

Parkinson's disease", J Neurol Scie, 2010, Vol. 289, No. 1-2, pages 69-73), 

25 scleroderma, achlorhydria, pancreatic exocrine insufficiency, immune-deficiency 

syndromes, small intestinal obstruction, diverticulitis, fistulae, surgical blind loop, 

previous ileo-caecal resections, post-radiation enteropathy, small intestinal pseudo

obstruction, small intestinal bacterial overgrowth syndrome (see e.g. Kopacova, 

"Small intestinal bacterial overgrowth syndrome ", 2010, Vo. 16, No. 24, pages 

30 2978-2990 and Quigley EM and Abu-Shanab A, "Small intestinal bacterial
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overgrowth", Infect Dis Clin North Am, 2010, Vol. 24, No. 4, pages 943-59), 

autonomic neuropathy including autonomic neuropathy in type 2 diabetes (see e.g.  

Bures et al., "small intestinal bacterial overgrowth syndrome", 2010, World J 

Gastroenterol, Vol. 16, No. 24, pages 2978-2990), vaginal mycosis and intestinal 

5 mycosis (see e.g. Achkar and Fries, "Candida infections of the genitourinary tract", 

2010, clinical microbiology reviews, Vol. 23, pages 253-273), multiple system 

atrophy, food intolerance, intestinal infections, gallstones and hyperactivity of the 

immune system.  

10 As mentioned below, dysbiosis is known to affect the upper and mid GI tract 

including the stomach, the small intestine and the colon. If classified according to the 

region in the GI tract, achlorhydria is linked to dysbiosis in the stomach, whereas the 

following diseases are linked to dysbiosis in the small intestine: pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

15 pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

food intolerance and hyperactivity of the immune system. The following diseases are 

linked to dysbiosis in the colon: colorectal cancer, ulcerative colitis, diverticulitis, 

Parkinson's disease and fistulae, whereas the following diseases are linked to 

dysbiosis in the colon and the small intestine: Crohn's disease, previous ileo-caecal 

20 resection, post-radiation enteropathy, autonomic neuropathy including autonomic 

neuropathy in type 1 and 2 diabetes, intestinal infections and intestinal mycosis. The 

following diseases are also linked to dysbiosis, wherein there appears to be no link to 

a specific region in the GI tract: obesity, autism, metabolic syndrome, rheumatoid 

arthritis, allergy, diabetes mellitus including type 2 diabetes and sepsis.  

25 

Thus, intestinal dysbiosis is present in the above mentioned patient population 

suffering from i) pain and ii) at least one further disease selected from the diseases 

outlined above.
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The intestinal microbiota carries out important effects such as protective, structural 

and metabolic effects on the intestinal mucosa. The main functions appear to be the 

following: a protective function (pathogen displacement, nutrient competition, 

receptor competition, production of anti-microbial factors), a structural function 

5 (barrier fortification, induction of IgA, apical tightening of tight junctions, immune 

system development) and a metabolic function (control of epithelial cell 

differentiation and proliferation, metabolism of dietary carcinogens, synthesis of 

vitamins, fermentation of non-digestible dietary residue and epithelial-derived 

mucus, iron absorption, salvage of energy).  

10 

Intestinal dysbiosis therefore results in an impairment or even complete loss of the 

above functions and may particularly manifest in changes in the metabolic profile, 

gas production, impairment of GI transit, epithelial barrier dysfunction, pathogen 

overgrowth and mucosal immune equilibrium changes.  

15 

A patient suffering from at least one disease iii) as defined above is particularly 

susceptible for increased intestinal bacterial translocation and thus developing 

peritonitis, SIRS and/or sepsis. Generally, patients with an impaired liver function, 

e.g. due to cirrhosis or hepatitis, particularly hepatitis B and C, are at higher risk for 

20 an increased intestinal bacterial translocation and thus e.g. for peritonitis. This is also 

the case for patients suffering from chronic kidney disease. A particular patient 

population being at increased risk for an increased intestinal bacterial translocation 

and thus e.g. for peritonitis corresponds to patients undergoing peritoneal dialysis, 

e.g. as a treatment form of chronic kidney disease. Also, patients suffering from an 

25 infection in a specific organ, which may spread, are at higher risk for increased 

intestinal bacterial translocation resulting in peritonitis, SIRS and/or sepsis. Such 

patients may e.g. suffer from appendicitis, pancreatitis, and cholecystitis. It should be 

noted that patients suffering from Crohn's disease and diverticulitis, which are listed 

above under diseases resulting in intestinal dysbiosis, may also be at increased risk
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for increased intestinal bacterial translocation and thus e.g. may develop peritonitis, 

SIRS and/or sepsis.  

Patients suffering from at least one disease iii) are thus particularly vulnerable to 

5 increased bacterial translocation and even a low number of bacterial translocation 

may suffice to actually induce peritonitis, SIRS and/or sepsis. If such a patient 

additionally suffers from pain, a pain treatment should be selected, which fails to 

further increase the risk of peritonitis, SIRS and/or sepsis, e.g. by inducing an 

increased bacterial translocation.  

10 

Efficient pain treatment, particularly treatment of moderate to severe pain, can 

generally be achieved by the administration of opioid analgesics, such as e.g.  

morphine or oxycodone. However, the administration of opioid analgesics may result 

in undesirable side effects, including undesirable side effects in the GI tract.  

15 Particularly prominent side effects are opioid-induced constipation (OIC) and opioid

induced bowel dysfunction (OIBD). Further, as inter alia shown herein, the 

administration of opioid analgesics also negatively affects the intestinal microbiota 

and results in an increased bacterial translocation.  

20 It is important to note that no correlation or link between OIC or non-opioid induced 

constipation and intestinal dysbiosis has been established thus far. This is inter alia 

confirmed e.g. by the definition of the term "dysbiosis" in Wikipedia as recited 

above, wherein no link between constipation and dysbiosis is made. Rather, 

constipation is known as developing in the lower GI tract (the colon) only, whereas 

25 dysbiosis also affects the upper and mid GI tract including the stomach. Thus, e.g.  

achlorhydria linked to dysbiosis in the stomach or e.g. pancreatic exocrine 

insufficiency or small intestinal bacterial overgrowth syndrome linked to dysbiosis in 

the small intestine are completely unrelated to constipation and no conclusion or 

transfer can be made from constipation in the colon to any of these diseases. Further, 

30 it appears that constipation is not a precondition for intestinal dysbiosis; to the
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contrary, intestinal dysbiosis may be present without any constipation or even cause 

constipation.  

Since OIC corresponds to a well-known side effect of opioid analgesic therapy, a 

5 physician confronted with the above mentioned patient population (in which 

intestinal dysbiosis is present and/or which is particularly vulnerable to bacterial 

translocation), will likely be reluctant to administer an active agent, for which a 

further worsening of a GI parameter, namely constipation, is known. Moreover, 

opioid analgesic therapy has a further negative impact on the intestinal dysbiosis and 

10 increases the risk for bacterial translocation, as shown in the present application and 

as discussed in the next paragraphs. In consequence, this will result in the 

undertreatment of pain in such patients since a physician is reluctant to prescribe the 

administration of e.g. oxycodone alone.  

15 Alternatively, if the physician decides to administer an opioid analgesic in order to 

treat pain, the additional administration of an active agent alleviating the intestinal 

dysbiosis appears advisable in order to preemptively counter the further worsening of 

GI parameters. Such an additional therapy may reside in the administration of 

probiotics such as e.g. lactic acid bacteria or Bifidobacteria to improve dysbiosis. In 

20 case of a pain patient being particularly susceptible for peritonitis, the additional 

administration of an active agent decreasing this susceptibility appears advisable in 

order to preemptively address a possible peritonitis. Such an additional therapy may 

reside in the administration of antibiotics. Furthermore, it might even be advisable 

under the above circumstances to administer an active agent symptomatically 

25 counteracting the OIC, such as e.g. a laxative.  

Clearly, either the undertreatment of pain or the additional administration of further 

active agents, which cause further side effects and additional direct or indirect costs 

(e.g. to treat or manage side effects, costs of additional medication) next to the opioid 

30 analgesic is undesirable.
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The present inventors have now surprisingly found that the administration of a 

combination of the opioid agonist oxycodone and the opioid antagonist naloxone 

solves the above problem: the results of example 3 of the present application inter 

5 alia show that the administration of oxycodone alone results in i) a decrease in the 

body weight, ii) an increased translocation of bacteria into mesenteric lymph nodes, 

iii) a major change of the microbiome (in this case the bacterial composition) in the 

small intestine and the colon (wherein the fraction of pathogenic bacteria such as 

proteobacteria is increased), and iv) an upregulation of TLR2 in the small intestine 

10 (determined in the jejunum). All these effects induced by oxycodone are at least 

partly reversed by naloxone. Thus, as regards i), the decrease of the body weight is 

clearly not as pronounced if the combination of oxycodone and naloxone is 

administered; this may be due to differences in the GI microbiome and/or 

inflammatory reactions in the GI wall induced with oxycodone only. As regards ii), 

15 the addition of naloxone completely reverses the increased translocation induced by 

oxycodone to normal levels. It can be speculated that the effect ii) observed upon 

administration of oxycodone is linked to the observation iv) above. Thus, an increase 

in TLR2 activity appears to be involved in mucosal barrier defects that result in 

increased bacterial translocation into the mesenteric lymph nodes (see also Meng et 

20 al.,"Morphine induces bacterial translocation in mice by compromising intestinal 

barrierfunction in a TLR-dependent manner", PLOS ONE, 2013, 8(1): e54040; the 

authors describe results observed with morphine, see below). The TLR2 levels are 

not increased upon administration of the combination of oxycodone and naloxone; 

accordingly, due to the presence of naloxone, TLR2 expression is not increased and, 

25 likely linked thereto, no increased bacterial translocation into mesenteric lymph 

nodes takes place.  

Summarizing the above, oxycodone has several negative effects on the microbiome 

of the GI tract which manifest in or include a decrease in body weight, adverse 

30 changes in the microbiome towards pathogenic populations (particularly in the small
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intestine), and an increased translocation of bacteria into mesenteric lymph nodes 

(particularly in the small intestine). Particularly the adverse changes of the 

microbiome together with an impaired mucosal barrier function, both of which are 

observed upon administration of oxycodone, may result in severe infections 

5 ascending from the small intestine. This is of course particularly true if a patient 

already suffers from a disease negatively influencing the GI tract, i.e. a disease 

resulting in intestinal dysbiosis or an increased risk in peritonitis. It is noteworthy 

that studies with morphine in mice and rats also strongly suggest that morphine has a 

negative effect on the microbiome and the intestinal barrier function (see Meng et al.  

10 supra; Nieuwenhuij s et al., "The role of interdigestive small bowel motility in the 

regulation of gut microflora, bacterial overgrowth, and bacterial translocation in 

rats", Annals of Surgery, 1998, Vol. 228, No. 2, 188-193; Babrowski et al., 

"Pseudomonas aeruginosa virulence expression is directly activated by morphine 

and is capable of causing lethal gut-derived sepsis in mice during chronic morphine 

15 administration", Annals of Sugery, 2012, Vol. 255, No. 2, 386-393).  

Thus, the combination is not only effective in counteracting the side effect OIC while 

maintaining analgesia without any substantial loss in the actual analgesia, but is also 

suitable for improving intestinal dysbiosis or at least not further worsening intestinal 

20 dysbiosis. This is achieved by the presence of naloxone in the combination, which 

has a positive effect particularly on the intestinal microbiome and results in a 

restored intestinal barrier function. This positive effect has been discussed above and 

can inter alia be derived from the results shown in example 3 of the present 

application.  

25 

The actual treatment of pain with a combination of oxycodone and naloxone is thus 

possible in the patient population with intestinal dysbiosis while the intestinal 

dysbiosis may even be improved or at least not further worsened; accordingly, the 

administration of additional active agents would be unnecessary with respect to the 

30 improvement of intestinal dysbiosis or OIC. A corresponding pain treatment regime
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in the patient population as set out above may thus rely on the administration of a 

dosage form comprising oxycodone and naloxone only.  

Further, the combination of oxycodone and naloxone fails to induce an increased 

5 bacterial translocation and is thus even suitable for lowering the susceptibility 

particularly for peritonitis, SIRS and/or sepsis. As noted above, naloxone is 

responsible for counteracting the negative effect on the intestinal barrier function 

induced by oxycodone. The combination may thus also particularly be used in pain 

patients with an increased susceptibility for peritonitis, SIRS and/or sepsis as a 

10 prophylactic measure against an actual peritonitis, SIRS and/or sepsis. The 

administration of additional prophylactic active agents such as antibiotics would thus 

be unnecessary with respect to the prophylaxis of peritonitis, SIRS and/or sepsis if a 

combination of oxycodone and naloxone is administered. Pain treatment in a patient 

population suffering from pain and having an increased risk for intestinal bacterial 

15 translocation may thus rely on the administration of a dosage form comprising 

oxycodone and naloxone only.  

More generally, one may thus refer to pain treatment by the combination of 

oxycodone and naloxone as efficient pain management while improving GI 

20 parameters; this not only refers to GI parameters in the lower GI tract, such as e.g.  

OIC, but also to GI parameters in the upper and mid GI tract (including the stomach 

and the small intestine), such as e.g. intestinal dysbiosis or an increased risk of 

bacterial translocation. An analysis of GI parameters in the upper and mid GI tract 

may inter alia be carried out by a quantitative analysis of intestinal microbiota, the 

25 orocaecal transit time, bacterial translocation and gastric emptying or parameters 

such as e.g. the intestinal and serum metabolome, the abdominal girth, stool 

consistency (using the Bristol Stool From Scale), immune and inflammatory 

responses, and correlations between said parameters. For correlation reasons, the 

analysis of parameters of the lower GI tract, such as e.g. OIC, may be included.  

30
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One may thus refer to the combination of oxycodone and naloxone as being suitable 

for the treatment of pain while not only improving OIC (and consequences of OIC 

such as hemorrhoids or hemorrhoidal bleeding) but also opioid-induced bowel 

dysfunction in the upper and mid GI tract. Opioid-induced bowel dysfunction may 

5 also be referred to as "GI dysfunction".  

RELEASE BEHAVIOR OF THE DOSAGE FORM 

In general, the release behavior of a dosage form can inter alia be determined by an 

10 in vitro release test.  

In this regard, the term "in vitro release" refers to the release rate at which a 

pharmaceutically active agent, e.g. oxycodone HCl, is released from the 

pharmaceutical composition when the in vitro release rate is tested by the paddle 

15 method according to the European Pharmacopeia as described in the Ph. Eur. 2.9.3 

6 'h edition. The paddle speed is set at 100 rpm in simulated gastric fluid (SGF) 

dissolution medium with pH 1.2. Aliquots of the dissolution media are withdrawn at 

the respective time points and analyzed by HPLC with a C 18 column, eluted with 

30mM phosphate buffer in acetonitrile (70:70; pH 2.9) with a flow rate of 1.0 ml/min 

20 and detected at 220 nm. The term "Simulated Gastric Fluid, pH 1.2" refers to 0.1 N 

HCl, pH 1.2.  

In contrast to an "immediate release", a "prolonged release" dosage form in 

described herein refers to pharmaceutical compositions which release in vitro <75% 

25 (by weight) of the pharmaceutically active agents, namely oxycodone and naloxone, 

at 45 min.  

In the context of the present invention, the term "immediate release" refers to 

pharmaceutical compositions showing a release of the active substance(s) which is 

30 not deliberately modified by a special formulation design and/or manufacturing
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methods. For oral dosage forms this means that the dissolution profile of the active 

substance(s) depends essentially on its (theirs) intrinsic properties. Typically, the 

term "immediate release" refers to pharmaceutical compositions which release in 

vitro >75% (by weight) of the pharmaceutically active agent(s) at 45 min.  

5 

Prolonged release properties may be obtained by different means such as by a 

coating which is then designated as a prolonged release coating, a matrix which is 

then designated as a prolonged release matrix or e.g. by an osmotic structure of the 

pharmaceutical composition.  

10 

In order to obtain "prolonged release" properties, one typically uses materials which 

are known to prolong the release from a dosage form comprising e.g. a prolonged 

release matrix and/or prolonged release coating. Typical examples are set out further 

below. The nature of the "prolonged release material" may depend on whether the 

15 release properties are attained by a "prolonged release matrix" or a "prolonged 

release coating". The term "prolonged release materials" thus describes both types of 

materials. The term "prolonged release matrix material" indicates that a material is 

used for obtaining a prolonged release matrix. Likewise, the term "prolonged release 

coating material" indicate that a material is used for obtaining a prolonged release 

20 coating.  

The term "prolonged release matrix formulation" refers to a pharmaceutical 

composition including at least one prolonged release material, and at least oxycodone 

and naloxone as the two pharmaceutically active agents. In a "prolonged release 

25 matrix formulation", the "prolonged release materials" are combined with the 

pharmaceutically active agents to form a mixture from which the pharmaceutically 

active agents are released over prolonged periods of time, such as e.g. 8, 10, 12, 14, 

16, 18, 20, 22 or 24 hours.
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It is to be understood that a material will be considered to act as prolonged release 

material if the dissolution profile of the pharmaceutically active agents is slowed 

down compared to an immediate or conventional release formulation. If a prolonged 

release material can be used for manufacturing a prolonged release matrix, it will be 

5 considered as a prolonged release matrix material.  

Pharmaceutically acceptable excipients which are used to adjust an already 

prolonged release to a specific profile are not necessarily considered to be prolonged 

release materials.  

10 

It is to be understood that a prolonged release matrix does not necessarily consist 

only of the pharmaceutically active agents and the prolonged release material. The 

prolonged release matrix may comprise in addition pharmaceutically acceptable 

excipients such as fillers, lubricants, glidants, etc. Examples of such excipients are 

15 set out below.  

The term "prolonged release coating formulation" refers to a pharmaceutical 

composition including at least one prolonged release material, and oxycodone and 

naloxone as the two pharmaceutically active agents. In a "prolonged release coating 

20 formulation", the "prolonged release materials" are disposed on the pharmaceutically 

active agents to form a diffusion barrier. Other than in prolonged release matrix 

formulation, the actives are not intimately mixed with the prolonged release material 

and the prolonged release coating does not form a three dimensional structure within 

which the actives are distributed. As the term implies, the prolonged release material 

25 forms a layer above the actives. The pharmaceutically active agents are released from 

a prolonged release coating formulation over prolonged periods of time, such as e.g.  

8, 10, 12, 14, 16, 18, 20, 22 or 24 hours.  

It is to be understood that a material will be considered to act as prolonged release 

30 material if the dissolution profile of the pharmaceutically active agents is slowed
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down compared to an immediate or conventional release formulation. If a prolonged 

release material can be used for manufacturing a prolonged release coating, it will be 

considered as a prolonged release coating material.  

5 Pharmaceutically acceptable excipients which are used to adjust an already 

prolonged release to a specific profile are not necessarily considered to be prolonged 

release materials.  

When it is mentioned that a prolonged release coating is disposed on 

10 pharmaceutically active agents, this is not to be construed as meaning that such a 

coating will necessarily be directly layered on such active pharmaceutically agents.  

Of course, if the pharmaceutically active agents oxycodone and naloxone are layered 

on a carries such as nu-Pareil beads, the coating may be disposed directly thereon.  

However, the pharmaceutically active agents may also be first embedded in a 

15 polymer layer or e.g. a prolonged release matrix. Subsequently the prolonged release 

coating may be disposed on e.g. granules which comprise a prolonged release matrix 

or on tablets which are made from such granules by compression for example.  

A pharmaceutical composition with a prolonged release coating may be obtained by 

20 combining the pharmaceutically active agents with a carries such as non-Pareil beads 

and disposing a prolonged release coating on said combinations. Such coating may 

be made from polymers such cellulose ethers with ethyl cellulose being preferred, 

acrylic resins, other polymers and mixtures thereof. Such prolonged release coatings 

may comprise additional excipients such as pore-formers, binders and the like.  

25 

It is further to be understood, that the term "prolonged release matrix formulation" 

does not exclude pharmaceutical compositions with a prolonged release matrix and 

an additional prolonged release coating being disposed on the matrix. Likewise the 

term "prolonged release coating formulation" does not exclude pharmaceutical
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compositions with a prolonged release coating which is disposed on prolonged 

release matrix.  

The term "prolonged release dosage form" refers to the administration form of a 

5 pharmaceutical composition described herein comprising the two pharmaceutically 

active agents, i.e. oxycodone and naloxone, in prolonged release form as e.g. in form 

of a "prolonged release matrix formulation", in the form of a "prolonged release 

coating formulation", combinations thereof or in other prolonged release 

formulations such as osmotic formulations. The terms "prolonged release matrix 

10 formulation" and "prolonged release dosage form" can be used interchangeably if the 

prolonged release dosage form consists essentially of the prolonged release matrix 

formulation. This means that a prolonged release dosage form can comprise in 

addition to the prolonged release matrix e.g. cosmetic coatings and pharmaceutically 

acceptable excipients such fillers, lubricants, etc.  

15 

For some embodiments, the term "prolonged release matrix dosage form" may 

indicate that the dosage form comprises a prolonged release matrix as the sole 

structure being responsible for prolonging the release. This, however, does not 

exclude that the dosage form may comprise an immediate release portion.  

20 

For some embodiments, the term "prolonged release coating dosage form" may 

indicate that the dosage form comprises a prolonged release coating as the sole 

structure being responsible for prolonging the release. This, however, does not 

exclude that the dosage form may comprise an immediate release portion.  

25 

The release rates indicated always refer to the formulation such as a monolithic tablet 

or multi-particulates. The release rates will be chosen such that a pharmaceutical 

composition can be administered e.g. on a twice a day or once a day basis, i.e. every 

12 hours or every 24 hours. Typically, the release will occur by diffusion through the
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prolonged release matrix and/or coating, erosion of the prolonged matrix and/or 

coating or combinations thereof 

Release materials 

5 

The following description of suitable materials is to be understood as being not 

limiting. Rather, the release material may be any material that is known to be capable 

of imparting prolonged release properties on the active agents, oxycodone and 

naloxone, when being formulated into a dosage form.  

10 

Prolonged release matrix materials 

Suitable materials for inclusion in a prolonged release matrix in order to provide a 

prolonged release matrix dosage form comprising an opioid agonist and an opioid 

15 antagonist include: 

- Hydrophilic or hydrophobic polymers, such as gums, cellulose ethers, acrylic 

resins and protein derived materials. Of these polymers, the cellulose ethers, 

especially alkylcelluloses are preferred. The dosage form may conveniently 

20 contain between 1% and 80% (by weight) of one or more hydrophilic or 

hydrophobic polymers; 

- Substituted or unsubstituted hydrocarbons, such as fatty acids, fatty alcohols, 

glycerol esters of fatty acids, oils, and waxes. Hydrocarbons having a melting 

point of between 25 and 90'C are preferred. The hydrocarbons may be long 

25 chain (Cs-C5 o, preferably Cu-C4o) hydrocarbons. The hydrocarbons may be 

digestible. The oils and waxes may be vegetable, animal, mineral or synthetic 

oils and waxes. Of these hydrocarbon materials, fatty (aliphatic) alcohols are 

preferred. The dosage form may conveniently contain up to 60% (by weight) 

of at least one digestible, long chain hydrocarbon;
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- Polyalkylene glycols. The dosage form may suitably contain up to 60% (by 

weight) of one or more polyalkylene glycols.  

In a preferred embodiment, the pharmaceutical dosage forms as described herein will 

5 use a diffusion matrix for achieving prolonged release of oxycodone and naloxone 

from the pharmaceutical dosage form.  

To this end, the diffusion matrix may be made from a hydrophobic polymer and/or a 

Cu-C36 fatty alcohol.  

10 

As regards the hydrophobic polymer, use of a hydrophobic cellulose ether and 

particularly ethyl cellulose may be preferred.  

As regards the fatty alcohol, use of lauryl, myristyl, stearyl, cetylstearyl, ceryl and/or 

15 cetylalcohol will be preferably considered. The use of stearyl alcohol is particularly 

preferred.  

A particularly preferred embodiment relates to pharmaceutical dosage forms in 

which the prolonged release properties of oxycodone and naloxone are provided by a 

20 diffusion matrix which is made from a hydrophobic polymer such as from ethyl 

cellulose and a fatty alcohol. The matrices of some of the preferred embodiments of 

the invention, which may e.g. be made from the aforementioned combination of ethyl 

cellulose and stearyl alcohol, will be a substantially non-swellable diffusion matrix.  

25 The term "substantially non-swellable diffusion matrix" indicates that the matrix will 

be substantially non-erosive, i.e. that the size of the matrix will not significantly 

increase upon contact with fluids. Typically, the volume of a substantially non

swellable diffusion matrix will increase at maximum up to 100 %, preferably at 

maximum up to 75 %, more preferably at maximum up to 50 %, even more
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preferably at maximum up to 25% and most preferably at maximum up to 10 % or at 

maximum up to 5 % in volume upon contacting an aqueous solution.  

Pharmaceutical dosage forms which comprise a hydrophobic polymer with 

5 hydrophobic cellulose ethers such as ethyl cellulose being preferred as the sole or 

one of the components for providing a prolonged release (non-swellable) diffusion 

matrix, will use an amount of such polymer of between 5 to 2 0%, preferably of 

between 6 and 15% by weight and more preferably of between 7 to 10% by weight.  

The percentages indicate the amount of the matrix-forming material with respect to 

10 the total weight of the pharmaceutical dosage form.  

Pharmaceutical dosage forms, which comprise a fatty alcohol as the sole or one of 

the components for providing a prolonged release diffusion matrix, will use an 

amount of fatty alcohol in the matrix of between 10 to 40%, preferably of between 

15 15 to 35 % and more preferably of between 17 to 2 5% by weight. These percentages 

again indicate the amount of fatty alcohol based on the total weight of the dosage 

form.  

The person skilled in the art is further aware that such a prolonged release matrix 

20 may also contain other pharmaceutically acceptable ingredients and excipients which 

are conventional in the pharmaceutical art such as lubricants, fillers, binders, flowing 

agents, colorants, flavorings, surfactants, pH-adjusters, anti-tacking agents and 

granulating aids. These excipients will typically have no substantial impact on the 

overall release behavior of the pharmaceutical dosage form.  

25 

Typical examples of fillers (diluents) comprise lactose, preferably anhydrous lactose, 

glucose, saccharose, starch and their hydrolysates, microcrystalline cellulose, 

cellatose, sugar alcohols such as sorbitol or mannitol, calcium salts like calcium 

hydrogen phosphate, dicalcium- or tricalcium phosphate. Granulating aids comprise 

30 inter alia povidone. Flowing agents and lubricants comprise inter alia highly
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dispersed silica, talcum, magnesium oxide, calcium stearate, magnesium stearate, 

sodium stearyl fumarate, fast like hydrated castor oil and glyceryl dibehenate.  

Binders can include hyproxypropylmethyl cellulose (hypromellose), hydroxypropyl 

cellulose (IPC), hydroxyethyl cellulose, polyvinyl pyrollidone (povidone), acetic 

5 acid vinyl ester (copovidone) and carboxymethycellulose sodium. Anti-tacking 

agents may include glycerol monostearate. Furthermore, a matrix-based dosage form 

may e.g. comprise a cosmetic coating.  

Prolonged release coating materials 

10 

As mentioned above, prolonged release characteristics of a pharmaceutical dosage 

form may also be achieved by a film coating that governs the release of the active 

agents from the dosage form. To this end, the pharmaceutical dosage form may 

comprise a carrier, which is associated with the oxycodone and naloxone. For 

15 example, one may use nonpareil beads, sugar beads etc. on and/or into which the 

pharmaceutically active agents are disposed.  

Such active-associated carriers may then be overcoated with a coating that provides 

prolonged release characteristics. Suitable prolonged release coating materials 

20 include hydrophobic polymers such as cellulose ethers and/or acrylic polymer resins.  

Ethylcellulose may be preferred.  

The prolonged release coatings may comprise other components such as hydrophilic 

substances including hydrophilic polymers such hydroxypropylmethyl cellulose 

25 (HPMC), polyethylenglycols etc. These components may be used to adjust the 

prolonged release characteristics of the coatings. In case of e.g. HPMC, the 

substances may act as pore formers. The coating may, of course, also comprise 

additional pharmaceutically acceptable excipients, e.g. as set out above for the 

matrices.  

30
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Immediate release materials 

Typical pharmaceutically acceptable excipients used in immediate release dosage 

forms are disintegrants, diluents, lubricants, glidants, anti-tacking agents, 

5 plasticizers, colorants, flavorants, binders, pH adjusters and the like. These excipients 

(with the exception of disintegrants) are to be chosen such that they do not 

substantially alter the immediate release in vitro release rates.  

It can be preferred for the pharmaceutical compositions described to comprise at 

10 least a diluent and optionally a disintegrant as pharmaceutically acceptable 

excipients, particularly if the pharmaceutical compositions described are provided as 

a tablet. It can also be preferred for the pharmaceutical compositions described to 

comprise at least a disintegrant and optionally a diluent as pharmaceutically 

acceptable excipients, particularly if the pharmaceutical compositions described are 

15 provided as a tablet.  

It can further be preferred to use excipients which act both as a disintegrant and a 

diluent.  

The disintegrant, for example, will ensure that the tablet after administration will 

20 rapidly disintegrate so that the active agents become readily available for absorption.  

Diluents may be selected from but are not limited to lactose such as lactose 

monohydrate, lactose anhydrous, starch such as maize starch, pregelatinized starch, 

microcrystalline cellulose, glucose, Mannitol, Maltitol, StarLac® (85% spray dried 

25 lactose, 15% maize starch), saccharose, calcium salts like calcium hydrogen 

phosphate or any combinations of the above.  

Disintegrants may be selected from but are not limited to inter alia StarLac® (85% 

spray dried lactose, 15% maize starch), croscarmellose such as croscarmellose
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sodium, sodium starch glycolate, crospovidone, alginic acid, or low substituted 

hydroxypropyl cellulose.  

A combination of lactose and starch such as the Starlac® product can be particularly 

5 preferred as it combines the properties of a filler and a disintegrant.  

Glidants and lubricants may be selected but are not limited to inter alia highly 

dispersed silica, talcum, magnesium oxide, magnesium stearate, sodium stearyl 

fumarate etc.  

10 

Flowing agents and lubricants comprise inter alia highly dispersed silica, talcum, 

magnesium oxide, magnesium stearate, sodium stearyl fumarate etc.  

If pharmaceutical compositions described are provided as a tablet, they may be 

15 coated for identification purposes with a cosmetic coating. Such coatings will have 

no substantial impact on the immediate release properties of the pharmaceutical 

compositions described.  

Preferably, one can use a combination of e.g. starch and lactose as disintegrant.  

20 Lactose alone may at the same time function as a filler. A particularly preferred 

embodiment relies on the product Starlac®, a combination of lactose 85% and starch 

15%, which may function both as a disintegrant and as a filler. The combined 

filler/disintegrant may be comprised within the pharmaceutical composition in an 

amount of about 40% to about 90%, preferably in an amount of about 50% to about 

25 85% and even more preferably in an amount of about 60% to about 80% by weight 

based on the weight of the composition. These numbers particularly apply if an 

excipient having a dual function both as a disintegrant and a filler such as Starlac® is 

used.  

30 Further embodiments described are mentioned in the following:
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1. Oral pharmaceutical dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

acceptable salt thereof for use in the treatment of pain in patients suffering from i) 

5 pain and at least one further disease ii) selected from the group consisting of 

colorectal cancer, inflammatory bowel disease including Crohn's disease and 

ulcerative colitis, obesity, autism, irritable bowel syndrome, metabolic syndrome, 

rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes, sepsis, 

Parkinson's disease, autonomic neuropathy including autonomic neuropathy in type 

10 2 diabetes, scleroderma, achlorhydria, pancreatic exocrine insufficiency, immune

deficiency syndromes, small intestinal obstruction, diverticulitis, fistulae, surgical 

blind loop, previous ileo-caecal resections, post-radiation enteropathy, small 

intestinal pseudo-obstruction, small intestinal bacterial overgrowth syndrome, 

vaginal mycosis, intestinal mycosis, multiple system atrophy, food intolerance, 

15 intestinal infections, gallstones and hyperactivity of the immune system, wherein 

said at least one further disease ii) results in intestinal dysbiosis, and/or at least one 

further disease iii) selected from the group consisting of cirrhosis, hepatitis, 

appendicitis, pancreatitis, chronic kidney disease and cholecystitis, wherein said at 

least one further disease iii) increases the risk for peritonitis.  

20 

2. Dosage form for use according to 1, wherein said at least one further 

disease ii) is selected from the group consisting of colorectal cancer, obesity, autism, 

irritable bowel syndrome, metabolic syndrome, rheumatoid arthritis, allergy, type 2 

diabetes, sepsis, autonomic neuropathy in type 2 diabetes, scleroderma, achlorhydria, 

25 pancreatic exocrine insufficiency, immune-deficiency syndromes, small intestinal 

obstruction, diverticulitis, fistulae, surgical blind loop, previous ileo-caecal 

resections, post-radiation enteropathy, small intestinal pseudo-obstruction, small 

intestinal bacterial overgrowth syndrome, vaginal mycosis, intestinal mycosis, 

multiple system atrophy, food intolerance, intestinal infections, gallstones and 

30 hyperactivity of the immune system, and/or wherein said at least one further disease
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iii) is selected from the group consisting of cirrhosis, pancreatitis, chronic kidney 

disease and cholecystitis.  

3. Dosage form for use according to 1 or 2, wherein i) pain is not a 

5 symptom of the at least one further disease ii) and/or the at least one further disease 

iii).  

4. Dosage form for use according to any one of 1 to 3, wherein said 

intestinal dysbiosis and/or said increased risk for peritonitis is not induced by an 

10 opioid agonist but by said at least one further disease ii) and/or iii).  

5. Dosage form for use according to any one of I to 4, wherein said pain 

is moderate to severe pain.  

15 6. Dosage form for use according to any one of I to 5, wherein 

oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a 

pharmaceutically acceptable salt thereof are the only pharmaceutically active agents 

comprised in said dosage form.  

20 7. Dosage form for use according to any one of 1 to 6, wherein the pain 

treatment regimen excludes the co-administration of an active agent directed to the 

improvement of the intestinal dysbiosis and/or of an active agent decreasing the risk 

for peritonitis and/or of an active agent directed to the improvement of opioid

induced constipation and/or opioid-induced bowel dysfunction.  

25 
8. Dosage form for use according to any one of 1 to 7, wherein the 

dosage form comprises oxycodone or a pharmaceutically acceptable salt thereof in an 

amount range of equivalent to about 1 mg to about 160 mg oxycodone HCl and 

naloxone or a pharmaceutically acceptable salt thereof in an amount range of 

30 equivalent to about 0.5 mg to about 80 mg naloxone HCl.
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9. Dosage form for use according to any one of 1 to 8, wherein the 

dosage form comprises oxycodone or a pharmaceutically acceptable salt thereof and 

naloxone or a pharmaceutically acceptable salt thereof in a 2:1 ratio by weight.  

5 10. Dosage form for use according to any one of I to 9, wherein the 

dosage form is a prolonged release dosage form.  

11. Dosage form for use according to 10, wherein the dosage form 

comprises a prolonged release matrix.  

10 
12. Dosage form for use according to 11, wherein the matrix comprises a 

fatty alcohol and/or a hydrophobic polymer, preferably an alkylcellulose and more 

preferably ethylcellulose.  

15 13. Dosage form for use according to 10, wherein the dosage form 

comprises a prolonged release coating.  

14. Dosage form for use according to any one of 1 to 9, wherein the 

dosage form is an immediate release dosage form.  

20 
15. Dosage form for use according to any one of I to 14, wherein the 

dosage form is a dosage form selected from the group consisting of a tablet, a 

capsule, a multi-particulate, a drag6e, a granulate and a powder.  

25 EXAMPLES 

Example 1: Influence of codeine on the gastrointestinal (GI) microbiota, the GI 

metagenome (i.e. the whole genetic information of the microbial community) and the 

host metabolome (i.e. products and/or metabolites produced by the microbial 

30 community).
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The main goal of this example resides in the determination of upper and mid GI 

activity and structural integrity and several GI microbiota parameters including 

metabolomic parameters of plasma (as a result of bacterial metabolism in the 

upper/mid GI tract) in healthy subjects comparing the situation prior to and after 

5 opioid administration (see also Figure 1).  

Ten healthy volunteers will be recruited and a codeine-dose of 120 mg/d (30 mg four 

times daily) will be given for ten days. Diet will not be restricted and the bowel/stool 

behavior will be noted daily by the volunteers. Before the first dose and after the last 

10 dose, individuals will undergo upper- and lower-GI tract endoscopy and luminal 

contents and mucosal biopsies will be taken. Luminal contents will additionally be 

preserved with glycerol for subsequent transplantation into gnotobiotic mice (see 

Example 2). Plasma and urine samples will be collected. Volunteers will also 

undergo a H2 breath test with oral lactulose to assess microbial metabolic activity 

15 (especially methane production) and orocoecal transit time. Since bowel preparation 

for lower GI endoscopy influences the results of H2 breath tests, only a 

sigmoidoscopy without previous oral lavage will be performed for these experiments.  

All of the following objectives are based on the comparison between day 0 and day 

20 10 (see also Figure 1).  

Objective 1: Comparison of the small-bowel microbiota based on comparative 16S 

rDNA-based microbial community profiling.  

25 Objective 2: Comparative metagenome and metatranscriptome (i.e. the transcriptome 

of the microbiota) analyses of individual samples (luminal contents only).  

Objective 3: Comparative metabolome analyses by assessing the plasma and urine

samples for metabolome signatures based on MS-techniques. The comparison of the 

30 metabolome spectra will reveal altered metabolite profiles, which may then be
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correlated to changes in the individual metagenomes/metatranscriptomes to identify 

the molecular basis of microbiota caused changes in metabolism.  

Objective 4: Assessing the epithelial barrier function of mucosal biopsies and 

5 performing a mucosal immune-phenotyping based on IHC and FACS; assessing of 

selected targets of barrier function (such as e.g. claudins) and the mucosal immune 

system (pro- vs. anti-inflammatory) based on qRT-PCR.  

Objective 5: Transplantation of microbiota into gnotobiotic mice and analysis of gut 

10 motility, mucosal barrier function and the mucosal immune-system on the basis of 

this animal-model.  

Example 2: Influence of oxycodone/naloxone on murine gut function, the GI 

microbiota and the gut-brain axis.  

15 

The main goal of this example resides in the determination of GI microbiota 

parameters and GI structural parameters including impact on local and systemic 

immune response / inflammation influenced thereby in an animal model comparing 

the effects of codeine, oxycodone, naloxone and oxycodone/naloxone on said 

20 parameters.  

C57BL/6 mice (n=10 / group) will receive either codeine (40 mg/kg twice daily), 

oxycodone (10 mg/kg twice daily) or naloxone (15 mg/kg twice daily), alone or in 

combination, by gavage for 10 days, the readouts being taken during days 8 to 10. A 

25 washout experiment will be conducted in which the mice will first be treated with the 

opioid agonist or antagonist for 10 days, followed by a 20 day washout period, the 

readouts being taken during days 18 to 20 of the washout period.
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Objective 1: After sacrifice, GI specimen (stomach, upper small intestine, lower 

small intestine, caecum and colon) will be taken and comparative 16S rDNA-based 

microbial community profiling will be performed.  

5 Objective 2: To test for GI transit time, expulsion of carmine red-stained faeces 

following transgastric administration of carmine red by gavage will be assessed.  

Further, to test for mucosal permeability, blood to gut lumen ratio of rhodamine

dextran following intragastric administration of rhodamine-dextran by gavage will be 

assessed.  

10 

Objective 3: To assess the impact of treatment on the gut-brain axis in the different 

experimental groups, corresponding tests will be performed with the animals: pain 

sensitivity, anxiety-like behavior, depression-like behavior and activity of the 

hypothalamus-pituitary-adrenal axis activity. Further, immunological parameters 

15 such as spleen weight and plasma levels of cytokines such as IL-6 will be assessed.  

Example 3: Effects on intestinal microflora composition and bacterial translocation 

following multiple oral doses of oxycodone and oxycodone/naloxone combination in 

male C57BL/6 RAGI knockout mice.  

20 

The main goal of this example resides in the determination of several GI microbiota 

parameters and GI structural parameters including impact on local and systemic 

immune response / inflammation in an animal model comparing the effects of 

oxycodone and oxycodone/naloxone on said parameters to baseline and placebo.  

25 

Groups and dosing regimens are depicted in Figure 2. The objective is to 

demonstrate differences for the intestinal microflora composition and bacterial 

translocation between oxycodone and oxycodone/naloxone. To this aim, specified 

serum, gastrointestinal tract samples and mesenteric lymph nodes were collected
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according to the protocol as outlined in the following. Further, the intestinal motility 

was analyzed.  

Male mice of the strain C57BL/6 RAG -/- (Taconic Model 4175-M, Taconic 

Laboratories) with an approximal weight at arrival of 20±7 g at an approximal age of 

5 5 to 10 weeks were used in the present study.  

Appropriate amounts of oxycodone and naloxone were dissolved in sterile water to 

make two dose formulations containing the following nominal concentrations of 

oxycodone and naloxone: (i) 1 mg/mL Oxycodone and (ii) 1 mg/mL Oxycodone + 

0.5 mg/mL Naloxone. The formulations were prepared on Day 0 and used for Day 1 

10 to Day 8 dosing. Sterile water was used as vehicle. Each of the two dose 

formulations was transferred into eight individual sterile vials through sterilization 

filters, one designated for each day of dosing. The dose formulations were stored 

refrigerated and protected from light.  

15 Dosing Procedures: 

Animals were administered the dose by oral gavage three times a day (- 4 hours 

apart) for 7 days and once on the 8th day. Prior to the first dose administration 

of the day, the dose formulation vials designated for that day were removed 

from the refrigerator, briefly mixed, and allowed to come to room temperature, 

20 where the vials remained throughout the day. After the third dose on day 7, all 

animals fasted through euthanasia. The dose volume was based on the animal's 

body weight on Day 1. Dose volume was recorded.  

Observation of Animals: 

Antemortem Observations 

25 During the post-dose, in-life portion of the study, observation of animals for general 

health and mortality were performed twice daily (AM and PM) on weekdays and
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once daily on weekends. During the acclimation period, animals were observed once 

daily. Only healthy animals were dosed.  

Body Weights 

Individual body weights were recorded prior to administration of the first dose on 

5 Day 1. The body weight determinations prior to Day 1 dose administration was used 

to determine the dose administered for all subsequent doses. Subsequent body 

weights were recorded daily after the 2 "d dose of the day on Days 2 through 7.  

Sample Collection: 

Groups 2, 4, and 5: Charcoal Test of Intestinal Motilit 

10 Fifteen minutes after the eighth day morning dosing, 0.1 mL of charcoal suspension 

(5% activated charcoal powder, 10% gum Arabic in water) were delivered to the 

stomach of each mouse using a gavage needle.  

Thirty minutes after charcoal delivery, animals were euthanized by an overdose of 

CO 2 . The abdominal cavity of each mouse was opened and the edge of the charcoal 

15 meal was tied off. The entire small intestine (from the stomach at the pylorus to the 

caecum) was removed. Its full length and the length of charcoal meal traveled were 

measured in centimeters. Intestinal transit was expressed as the percentage of 

intestine length containing the meal, i.e. 100 x (pylorus to meal front/pylorus to 

caecum length). Following measurements, the small intestine was discarded, along 

20 with the carcass.  

Groups 1, 3, 6, and 7: Serum; mesenteric lymph nodes; gastrointestinal tract 

luminal content and mucosal scrapings 

In order to minimize contamination during sample collection, the following measures 

were invoked:
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* Sterile tubes (purchased pre-sterilized or autoclaved in-house) were used 

for all samples.  

* Samples were collected as soon after euthanasia as possible.  

* Sterile instruments were used to handle all samples. Instruments were 

5 disinfected and/or heat sterilized between each separate sample collection.  

* All personnel collecting samples wore disposable gloves, as well as 

sterilized disposable labcoats, shoe covers, masks, and bonnets. Gloves 

were sprayed with 70% isopropyl alcohol prior to sample collection.  

10 Serum 

Immediately after the eighth day dosing, each animal was anesthetized with CO 2 and 

blood (maximum obtainable volume) was collected by cardiac puncture into a 

syringe. Blood was transferred into centrifuge tubes and allowed to clot at room 

temperature for a minimum of 5 minutes, after which the blood was centrifuged for 

15 10 min at 10,000 rpm at room temperature. Serum was collected and placed on dry 

ice prior to storage in a -80'C freezer. Following blood collection, animals were 

euthanized via CO 2 overdose.  

Mesenteric lymph nodes (MLNs) 

Following euthanasia, the abdomen was opened. The mesenteric root was presented 

20 and the mesenteric net unfolded. The mesenteric lymph nodes (MLNs) were 

removed and surrounding fat was removed. The MLNs were then weighed into 

sterilized tubes. Following weighing, the MLNs were frozen in liquid nitrogen.  

Following freezing, the MLNs were placed on dry ice prior to storage in a -70'C 

freezer (lymph nodes at -20'C).  

25 Stomach and Intestine 

Following removal of the mesenteric lymph nodes, the gastrointestinal tract (from 

the stomach through the colon) was removed. The intestine was uncoiled with
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removal of mesenteric adhesions. The gastrointestinal tract was divided into the 

following sections: stomach; small intestine; caecum; colon. The stomach was 

discarded. The small intestine was spread in a meandering pattern and the colon was 

spread to its length. The small intestine and colon were placed alongside a ruler or 

5 similar reference, and photographed separately. The lengths of the small intestine 

and colon were recorded.  

Luminal Contents (small intestine, caecum, colon) 

The small intestine, caecum, and colon were cut longitudinally. The contents of each 

were individually collected into separate containers with a small spatula or similar 

10 instrument, taking care to cause as little injury to the tissue as possible. The weight 

of the contents collected from each portion was recorded. The weights of the small 

intestine, caecum, and colon following removal of the contents were also recorded.  

Collected luminal contents samples were then frozen in liquid nitrogen. Luminal 

contents samples were then placed on dry ice before transfer to a -80'C freezer.  

15 Mucosal Scraping (small intestine, caecum, colon) 

A buffer solution for collection, storage, and shipment of collected mucosal scraping 

samples was prepared: RLT buffer (Qiagen; catalog number 79216) was fortified 

with 1% beta-Mercaptoethanol (Applichem; catalog number Al 108) and thoroughly 

mixed, then filter sterilized into a sterile RNAse free Eppendorf cup, yielding sterile 

20 mucosal scraping buffer solution.  

Following removal of the luminal contents from the small intestine, caecum, and 

colon, the small intestine were divided into the duodenum, jejunum, and ileum.  

Residual luminal content was removed from the duodenum, jejunum, ileum, caecum, 

and colon by swaying in phosphate buffered saline (PBS) 10% fetal calf serum (FCS) 

25 at approximately 37'C. Following removal of residual luminal contents, an 

approximately 2 cm length of the mucosa was separated from the remaining tissue by 

sweeping or scraping along the luminal tissue from proximal to distal using a long
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thin metal spatula or similar instrument. These mucosal scrapings were collected 

separately by organ (duodenum, jejunum, ileum, caecum, colon) and weighed into 

individual sterilized Eppendorf CABE safelock snap-cap tubes or similar containing 

350 ptL of the prepared sterile mucosal scraping buffer solution. The tubes were 

5 closed, vortexed, and the samples frozen in liquid nitrogen. Samples were then 

placed on dry ice before transfer to a -80'C freezer. Remaining gastrointestinal 

tissue was discarded, along with the carcasses.  

Read out: The body weight was assessed daily; for the baseline group and the study 

10 end, the following parameters will be determined: length and weight of intestine / 

intestinal microbiota composition by 16SrDNA (small intestine and caecum) / 

microbial count in mesenteric lymph nodes (translocation) / concentration of LPS, 

sCD14, LBP, TNF-a (heart blood) / IL-6, TNFa mRNA expression in mucosal 

scrapings (small intestine, colon, caecum) / metabolome analysis.  

15 

Results: 

Charcoal Test of Intestinal Motihty 

20 The results of the study relating to GI transit are shown in Figure 5: the reduction 

with oxycodone was 67% compared to vehicle and was statistically significant. The 

reduction of GI transit with the combination of oxycodone and naloxone was 16% 

compared to vehicle and was not statistically significant. The reduction in GI transit 

with oxycodone compared to oxycodone/naloxone was statistically significant. The 

25 results show that oxycodone delays GI transit over a period of 7.5 days without an 

indication for tolerance development and that naloxone can reverse this effect.  

Body Weights
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The results of the body weights over 7 days are shown in Figure 6. For all groups, a 

drop in the body weightcan be observed starting from day 2, i.e. after start of the 

dosing. This loss of body weight can primarily be attributed to the stress associated 

with the repeated handling of all animals. Animals receiving 10 mg/kg oxycodone 

5 had the highest average percentage body weight loss, ranging from 1.09% to 9.23% 

with a mean of 4.17%. Body weight changes for animals receiving the 10 mg/kg 

oxycodone/ 5 mg/kg naloxone combination ranged from a gain of 5.96% to a loss of 

8 .16% with an average of 2.58% loss of body weight. The addition of naloxone thus 

partly reverses the loss in body weight induced by oxycodone. Differences in the GI 

10 microbiome and/or inflammatory reactions present in the mice receiving oxycodone 

might be responsible for the observed effects.  

Analysis of the mesenteric lymph nodes (as parameter for bacterial translocation) 

15 MLNs were obtained as indicated above and the amount of bacteria in the MLNs was 

analyzed by determining colony forming units (CFUs) per g MLN in different media 

and under different conditions as indicated in Figure 7. Contaminated samples were 

not taken into account (contaminated samples in the different groups: 1 in GI, 1 in 

G3, 2 in G6 and 3 in G7). The statistical analysis was performed using one way 

20 ANCOVA. Increased CFUs in MLNs were determined in the group, where 

oxycodone was administered (G6, all groups are shown in the overview of Figure 2).  

Analysis of the contents of the small intestine 

25 The contents of the small intestine of the different groups were obtained as described 

above. The presence and the amount of bacteria of different phyla was then 

determined in the oxycodone (G6) and in the oxycodone/naloxone (G7) treated 

groups according to standard methods. The results are shown in Figure 8, wherein 

Figure 8 also shows the color code for the different phyla.  

30
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As can be derived from the graph of the G6-group, there is a clear increase in 

(pathogenic) proteobacteria compared to the G7-group. This increase has thus far not 

been described as a result of the administration of oxycodone. Further, a clear 

decrease in bacterioides in the G6-group compared to the G7-group can be observed.  

5 Again, such a change has thus far not been described as a result of the administration 

of oxycodone. Naloxone is capable of reversing these negative changes in the 

bacterial composition induced by oxycodone.  

The results of the small intestine samples are shown in the following on an individual 

10 level for the mice of the two different groups (n = 7 for G6 [oxycodone only] and n = 

4 for G7 [oxycodone/naloxone]).  

Mouse MG6- MG6- MG6- MG6- MG6- MG6- MG6

01 02 03 04 06 07 08 

Bacteroidetes 88.1 95.6 18.2 3.0 84.0 75.8 87.9 

Deferribacteres - - 0.1 - - -

Firmicutes 11.8 4.3 64.5 96.5 12.0 22.3 11.1 

Tenericutes - - - - - -

Proteobacteria 0.1 0.1 17.2 0.5 3.7 1.8 0.8 

others - - - - 0.3 0.1 0.2 

As can be derived from the above table, the two mice 03-SI and 04-SI of the G6

15 group show a completely altered small intestine composition hardly displaying any 

bacteroidetes but rather firmicutes and also proteobacteria. It is noted that mice 03SI, 

04SI, 06SI, 07SI and 08SI all show a significant amount of proteobacteria (0.5 to 

17%). These data suggest that oxycodone can alter the composition of the small 

intestine microbiome dramatically (2 / 7) and give yield to pathogenic populations 

20 such as proteobacteria (5 / 7).
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Mouse MG7-02 MG7-04 MG7-06 MG7-08 

Bacteroidetes 96.7 82.5 76.3 84.8 

Deferribacteres - - 1.7 

Firmicutes 3.2 17.5 20.3 15.2 

Tenericutes - - 1.7 

Proteobacteria - - -

others 0.1 0.2 -

As can be derived from the above table, no completely altered composition was 

observed upon administration of the oxycodone/naloxone combination. Further, no 

pathogenic populations such as proteobacteria were detected in the mice treated with 

5 the oxycodone/naloxone combination.  

Analysis of the colon 

The contents of the colon of the different groups were obtained as described above.  

10 The presence and the amount of bacteria of different phyla was then determined in 

the control [untreated] (GI), the vehicle-treated (G3), the oxycodone-treated (G6) 

and in the oxycodone/naloxone-treated (G7) groups according to standard methods.  

The results are shown in Figure 9, wherein Figure 9 also shows the color code for the 

different phyla.  

15 

An increase in proteobacteria in the G6-group was observed compared to the 

remaining groups. The addition of naloxone thus reverses the effect on the 

microbiome in the colon induced by oxycodone.  

20 Analysis of the mucosal scraping of the jejunum of the small intestine: TLR2

expression
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The mucosal scraping of the j ejunum was obtained as described above and the 

expression level of the TLR2-mRNA was determined by a quantitative RT-PCR 

according to standard methods using -actin mRNA as normalization control. Figure 

10 shows the results of the quantitative RT-PCR, wherein the ratioTLR2/3-actin of 

5 the amounts of TLR2 and -actin is given on the y-axis.  

Clearly, TLR2-expression is upregulated in the jejunum in the oxycodone-treated 

mice, whereas the level of TLR2 is back to normal in the oxycodone/naloxone

treated mice. Naloxone is thus preventing an oxycodone-induced TLR2 upregulation.  

10 As can inter alia be derived from the publication by Meng et al., supra, a TLR2 

upregulation is supposed to be involved in mucosal barrier defects resulting in 

bacterial translocation.  

Example 4: An exploratory, double-blind, double-dummy, randomized, 2-period, 

15 crossover, Phase Ila study to assess the influence of oxycodone/naloxone prolonged 

release tablets (OXN PR) compared to oxycodone prolonged release tablets (OxyPR) 

on intestinal microbiota and other gastrointestinal (GI) parameters in subjects 

suffering from non-malignant pain requiring an equivalent of 20 to 50 mg oxycodone 

PR per day.  

20 

The main goal of this example resides in the comparison of several GI parameters in 

patients suffering from pain and constipation and being either treated with 

oxycodone or oxycodone/naloxone. Patients suffering from pain and opioid-induced 

constipation were chosen since it appears likely that other GI parameters apart from 

25 constipation (e.g. the microbiota) may also be altered in these patients and that a 

comparison of the effects of oxycodone and of oxycodone/naloxone on such other GI 

parameters may also be carried out and allow an analysis of the potential reversibility 

if a combination of oxycodone and naloxone is administered.  

30
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Objectives of main interest: 

- Quantitative analysis of intestinal microbiota as determined in stool samples 

of subjects treated with OXN PR compared to those treated with OxyPR; 

- To assess orocaecal transit time and gastric emptying on the basis of intestinal 

5 absorption and intermediary bacterial metabolism as determined by breath 

tests (H 2 breath test, CH 4 breath test and 13C- acetate breath test) in subjects 

treated with OXN PR compared to those treated with OxyPR.  

Further objectives: 

10 - To explore the impact of OXN PR and OxyPR on the intestinal and serum 

metabolome by assessing the metabolites and mapping of respective 

compounds to corresponding metabolic pathways; 

- To determine the change in abdominal girth in subjects treated with OXN PR 

compared to those treated with OxyPR; 

15 - To assess the stool consistency based on the Bristol Stool Form Scale (BSFS) 

in subjects treated with OXN PR compared to those treated with OxyPR; 

- To assess symptoms of constipation in subjects taking OXN PR compared to 

subjects taking OxyPR as measured by the Bowel Function Index (BFI); 

- To assess pain and its impact on a subject's quality of life (QoL) following 

20 treatment with OXN PR compared to OxyPR as measured by the DoloTest@; 

- To explore the correlation between intestinal microbiota and breath tests in 

subjects treated with OXN PR compared to those treated with OxyPR; 

- To explore the correlation between intestinal microbiota and BFI in subjects 

treated with OXN PR compared to those treated with OxyPR; 

25 - To explore the correlation between intestinal microbiota and metabolome 

(mapping of compounds) in subjects treated with OXN PR compared to those 

treated with OxyPR; 

- To determine parameters of immune and inflammatory response in subjects 

treated with OXN PR compared to those treated with OxyPR, based on the 

30 following laboratory parameters: TNFa (tumor necrosis factor alpha), CRP
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(C-reactive protein), TL-6 (interleukin six), LPS (lipopolysaccharide), LPB 

(lipopolysaccharide binding protein), sCD 14 (soluble CD 14), GLP-2 

(glucagon like protein two); 

- To explore the correlation between parameters of immune/inflammatory 

5 response and breath test results in subjects treated with OXN PR compared to 

those treated with OxyPR.  

Study Design (methodology): 

This study is a multi-centre, exploratory, double-blind, double-dummy, randomized, 

10 2-period, cross-over, Phase Ila study in subjects with severe non-malignant pain 

requiring a WHO step II/III opioid therapy in a daily dose of 20 - 50 mg oxycodone 

PR at randomization. During the Run-in Period subjects prestudy opioid treatment 

will be terminated and switched to oxycodone PR, which will be titrated to an 

effective analgesic dose between 20 - 50 mg/day of OxyPR. Oxycodone immediate 

15 release (OxyIR) is permitted as analgesic rescue medication during the study up to a 

maximum of 6 dosages per day. From Visit 2 (start of Run-in Period) onwards 

subjects will be allowed to take bisacodyl suppository only as rescue medication for 

constipation. Subjects will be randomized in a 1:1 ratio to two treatment groups and 

will receive study medication (either OXN PR or OxyPR). The starting dose is the 

20 OxyPR dose the subjects received at the end of the Run-in Period. The Double-blind 

Phase consists of 2 Periods of 24 days (Period 1: 24 days; Period 2: 24 days) and 

during each Period subjects will receive study medication. Subjects receiving OXN 

PR during the first Period will receive OxyPR in the subsequent Period and subjects 

receiving OxyPR during the first Period will receive OXN PR during the second one.  

25 During the Double-blind Phase no titration of the study medication dose is permitted.  

At the Follow-up Visit (AE-FU), which can be performed as an investigational site 

visit or telephone visit, safety assessment will be performed.  

Study design: See Figure 3. Figure 4 depicts the schedule of visits and procedures.  

30
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Number of subjects: 

The planned total number is 80 evaluable subjects. With respect to an assumed 

dropout rate of 20% of subjects, approximately 100 subjects will be randomized in 

total, and about 120 - 130 subjects will be screened.  

5 

Indication and Criteria for Inclusion/Exclusion: 

Inclusion criteria: 

- Male or female subjects of at least 18 years (females less than one year post

10 menopausal must have a negative serum or urine pregnancy test prior to the 

first dose of study medication, be non-lactating, and willing to use adequate 

and highly effective methods of contraception throughout the study); 

- Subjects who are receiving WHO step II/III opioid analgesic medication for 

the treatment of non-malignant pain; 

15 - Documented history of non-malignant pain that requires around-the-clock 

opioid therapy (20 - 50 mg oxycodone PR equivalent per day for a minimum 

of study duration); 

- Subjects with constipation caused or aggravated by opioids: 

i) Subject's medical need of regular intake of laxatives to have at least 3 

20 bowel evacuations per week, or having less than 3 bowel evacuations 

when not taking a laxative; 

ii) In the opinion of the subject and investigator confirm that the 

subjects' constipation is induced, or worsened by the subjects' 

prestudy opioid medication (present at Screening).  

25 - Subjects must be willing to discontinue their current opioid analgesic routine; 

- Subjects must be willing to discontinue their current laxative regimen and 

willing to comply with the use of bisacodyl suppository as laxative rescue 

medication;



- 62 

- Subjects taking daily natural dietary fiber supplementation are eligible if they 

can maintain their diet throughout the study, and in the investigator's opinion 

are willing and able to maintain adequate hydration; 

- Subjects willing to remain stable on their routine dietary habit; 

5 - Subjects must be willing and able (e.g. mental and physical condition) to 

participate in all aspects of the study, including use of medication, completion 

of subjective evaluations, attending scheduled visits at pain management and 

gastroenterologist clinics, completing telephone contacts, and compliance 

with protocol requirements as evidenced by providing written, informed 

10 consent; 

- In the investigator's opinion the subject's non-analgesic concomitant 

medications, including those medications for the treatment of depression are 

thought to be stable, and will remain stable throughout the Double-blind 

Phase of the study; 

15 - In the investigator's opinion the non opioid analgesic medication dose will 

remain stable during the Double-blind Phase; 

- Subjects, who are dissatisfied (lack of efficacy or unacceptable tolerability) 

with their current WHO step II/III opioid analgesic medication.  

20 Screening Exclusion Criteria: 

- Any history of hypersensitivity to oxycodone, naloxone, related products or 

other ingredients of the study medication; 

- Any contraindication to oxycodone, naloxone, bisacodyl and other 

ingredients of the study medication; 

25 - Active alcohol or drug abuse and/or history of opioid abuse; 

- Subjects with a positive urine drug test at screening visit (Visit 1), which 

indicates unreported illicit drug use or unreported use of a concomitant 

medication not required to treat the subjects' medical condition(s);
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- Subjects receiving hypnotics or other central nervous system (CNS) 

depressants that, in the investigator's opinion, may pose a risk of additional 

CNS depression with opioid study medication; 

- Subjects presently taking, or who have taken naloxone and naltrexone 30 

5 days prior to the start of the Screening Period; 

- Subjects receiving enemas on regular basis within the last 4 weeks prior to the 

start of the Screening Period; 

- Subjects with any situation in which opioids are contraindicated (e.g. severe 

respiratory depression with hypoxia and/or hypercapnia, paralytic ileus); 

10 - Continuous systemic use of antibiotics and/or steroids within the last 4 weeks 

prior to the start of the Screening Period; 

- Evidence of clinically significant cardiovascular, renal, hepatic, 

gastrointestinal (e.g. paralytic ileus), or psychiatric disease, as determined by 

medical history, clinical laboratory tests, ECG results, and physical 

15 examination; 

- Chronic or intermittent pain that results from Fibromyalgia or Rheumatoid 

Arthritis; 

- Subjects with uncontrolled seizures or convulsive disorder; 

- Surgery within 2 months prior to the start of the Screening Period, or planned 

20 surgery during the 7-week Double-blind Phase that may affect GI motility or 

pain; 

- Subjects suffering from diarrhea; 

- Subjects suffering from colitis ulcerosa or Morbus Crohn; 

- Subjects with a diagnosis of a clinically relevant hereditary or acquired 

25 autonomic neuropathies; 

- Subjects with a diagnosis of food intolerance, inflammatory and/or 

autoimmune diseases; 

- Subjects with untreated hypothyroidism, Addison's disease, increase of 

intracranial pressure; 

30 - Subjects with known or suspected hereditary fructose intolerance;
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- Subjects who are unable to perform breath test; 

- Subjects having abnormal aspartate aminotransferase (AST; SGOT), alanine 

aminotransferase (ALT; SGPT), or alkaline phosphatase levels (> 3 times the 

upper limit of normal) or an abnormal total bilirubin and/or creatinine level(s) 

5 (> 1.5 times the upper limit of normal), gamma glutamyl transpeptidase 

(GGT or GGTP) > 3 times the upper limit of normal; 

- Subjects who participated in a clinical research study involving a new 

chemical entity or an experimental drug within 30 days of study entry.  

10 Criteria for entry to the Double-blind Phase: 

- Subjects continue to satisfy Screening Inclusion criteria without 

compromising any of the Exclusion criteria; 

- Subjects should be on a stable dose of 10, 15, 20 or 25 mg oxycodone PR 

twice daily on at least 4 consecutive days prior to randomization; 

15 - Subjects must rate their pain ("average pain" over the last 24 hours) as < 4 on 

0-10 scale with less than or equal to 2 doses of OxyIR analgesic rescue 

medication / day for either the last 3 consecutive days or 4 of the last 7 days; 

- Subjects with a BFI > 30 at the randomization visit (Visit 3); 

- Subjects must have confirmed opioid related constipation, which is defined 

20 as having less than 3 CSBMs during the last 7 days of the Run-in Period; 

- Subjects demonstrate compliance with laxative use (bisacodyl suppository), 

taking open-label OxyPR and OxyIR, and completing daily diaries; 

- During the Run-in Period the maximum allowed number of bisacodyl 

suppository intakes is 4 dosages within the last 7 days of the Run-in Period.  

25
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Test Treatment, Dose, and Mode of Administration: 

Double-blind Phase 

IMP Dosage Unit Stren Dosing Mode of 
Form Frequency Administration 

Prolonged-release 5/2.5, 10/5 and 20/10 

oxycodone/naloxone Tablets oxycodonenaloxone ql2h Oral 

(OXN PR) combination 

Matched placebo for matching placebos for 12h Oral 
OxyPR Tablets 5, 10 and 20 mg OxyPR O 

tablets 

Reference Treatment, Dose, and Mode of Administration: 

5 Pre-Randomization Run-in Phase (open-label) 

IMP Dosage Form Unit Strength Dosing Frequency Admistation 

Prolonged-release 5, 10 and 20 mg 12h Oral oxycodone Tablets oxycodone 
(OxyPR) oxIcodone 

During the Run-in Period dosing is fixed and symmetrical (20, 30, 40 and 50 mg/day 

OxyPR). The OxyPR dose should be titrated until an effective analgesic dose has 

been established.  

10 

Double-blind Phase 

IJMP Dosage Form Unit Strength Dosing Frequency Admistation 

Prolonged-release 5, 10 and 20 mg ql2h Oral oxycodone Tablets oxycodone 
(OxyPR) 

Matching 
placebos for Matched placebo Tablets 5/2.5, 10/5 and gl2h Oral 

for OXN PR 20/10 mg OXN 
PR tablets 

During the Double-blind Phase dosing is fixed and symmetrical (20, 30, 40 and 50 

mg/day OxyPR for subjects receiving OxyPR and 20/10, 30/15, 40/20 and 50/25
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mg/day for subjects receiving OXN PR). Subjects will start the Double-blind Phase 

with the OxyPR dose, which they received at the end of the Run-in Period.  

Concomitant Medication Including Rescue: 

5 All other medications not prohibited by the protocol and considered necessary for the 

subject's welfare may be administered and/or continued under the supervision of the 

investigator.  

Analgesic rescue medication (Run-in Period, Double-blind Phase) 

Medication Dosage Fonn Unit Strength Dosing Frequency Admimstration 

Oxycodone 
inmnediate-release Capsules 5 mg q4-6h PRN Oral (OxyIR; i.e., 

OxyNorm@) 

10 

Laxative rescue medication (Run-in Period, Double-blind Phase) 

Medication Dosage Fonn Unit Strength Dosing Frequency Admimstration 

Bisacodyl Suppository 10 mg q3d PRN Rectal 

Duration of Treatment and Study Duration: 

15 Pre-randomization Phase: 

Screening Period: up to 14 days / Run-in Period: 7 to 28 days 

Double-blind Phase: 

Period 1: 3.5 weeks (approximately 24 days) 

Period 2: 3.5 weeks (approximately 24 days) 

20 AE Follow-up Period: 7 days 

Total Duration: Up to approximately 97 days
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Treatment Schedule (Procedure): 

Pre-randomization Phase (up to 42 days): 

Screening (up to 14 days): At Visit 1, after written informed consent is obtained, 

subjects will undergo complete evaluation for eligibility. Subjects meeting the pre

5 defined assessment criteria (inclusion/exclusion) may continue the study. A blood 

sample for genetic analysis will be drawn at Visit 3 from those subjects who 

voluntarily provide a separate informed consent. Subjects will stay with their pre

study medication until Visit 2.  

Run-in Period (7 to 28 days): At Visit 2, subjects will have their opioid therapy 

10 converted to open-label OxyPR, which will be titrated to an effective analgesic dose 

between 20 - 50 mg/day of OxyPR. OxyIR will be available as analgesic rescue 

medication. Subjects will also have their prestudy laxative therapy converted to the 

study laxative (bisacodyl suppository) to be used per the study routine for 

constipation during this period (no sooner than 72 hours after their most recent BM 

15 as rescue medication for constipation). The 7-day baseline assessment in the Run-In 

Period will start no sooner than the day of the initial dose conversion to OxyPR.  

Double-blind Phase (7 weeks): 

Subjects will be randomised at Visit 3 to OXN PR or OxyPR in a 1:1 ratio. Subjects 

will start the Double-blind Phase at the same dose of OxyPR that they received at the 

20 end of the Run-in Period. Subjects will receive during Period 1 either OXN PR or 

OxyPR. After approximately 3.5 weeks of treatment subjects will enter Period 2 of 

the Double-blind Phase, in which the treatment will be switched. Subjects receiving 

OXN PR in Period 1 will receive OxyPR in Period 2, while Subjects receiving 

OxyPR in Period 1 will receive OXN PR in Period 2. Double-blind study medication 

25 will be administered in a double-dummy manner. Subjects will be permitted to take 

OxyIR as analgesic rescue; it may be dosed every 4 hours as needed.  

Titration of the study medication dose is not permitted during the Double-blind 

Phase. During the Double-blind Phase subjects will follow the laxative regimen.  

Other laxatives, except for regular natural dietary fibre supplementation, will not be 

30 permitted. During each crossover period the subject will attend 4 investigational site
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visits and 2 telephone visits. The subjects will attend the investigational site visits at 

a pain management clinic 7 (Visit 6 and 12), 14 (Visit 7 and 13) and 24 (Visit 9 and 

15) days following the start of each period. Furthermore, 21 days (Visit 8 and 14) 

following the start of each period the subject will attend a visit at the 

5 gastroenterologist site.  

Safety Follow-up (7 days): Subjects will be followed up for safety 7 days after 

receiving the last dose of study medication.  

General guidance for breath test: 

10 - Subjects are not allowed to eat anything for at least 12 hours prior to the 

breath test; moreover, they will receive detailed dietary advice to avoid 

carbohydrates, in particular dietary fibres before the test.  

- Subjects will not be allowed to drink for at least 2 hours prior to the test; on 

the morning of the study day, small amounts of acaloric fluids are allowed.  

15 - Subjects are not allowed to take metoclopramide and domperidone the day 

before and the morning of breath test; 

- Laxatives (bisacodyl suppository, enema) should not be taken one day before 

and the morning of the breath test; 

- Bowel lavage (e.g. colonoscopy) should be avoided 1 week before the test.  

20 

Criteria for evaluation 

Analysis Populations: 

Enrolled Population - The enrolled population is defined as all subjects who signed 

informed consent; 

25 FullAnalysis Population - The full analysis population is defined as all randomized 

subjects who receive at least one dose of TIP and have at least one post-baseline 

endpoint; 

Run-in Period Safety Population - The safety population is defined as all subjects 

who receive at least one dose of study medication in Run-in Period;
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Double-blind Safety Population - The safety population is defined as all randomized 

subjects who receive at least one dose of TIP in Double-blind Phase.  

Parameters of main interest: 

5 Intestinal Microbiota Analysis: For each subject stool samples will be collected 

during the week prior to randomization, between Visit 7 and 8 during Period 1, and 

between Visit 13 and 14 during Period 2. The effect of OXN PR and OxyPR on 

intestinal microbiota will be explored. 16S rRNA based deep-sequencing technique 

will be used for the quantitative gene expression analysis to examine the diversity of 

10 gut microbiota targeting specific bacterial phylogenetic groups (phylum-level 

classification) and selected species (genus or species-level classification). Analyses 

will be performed for the following bacterial groups/individual bacteria: Bacteroides 

(B. vulgates or B. fragilis), Bifidobacteria, Enterococci, Escherichia coli, 

Lactobacilli, Clostridia (C. perfringes, C. difficile) and Eubacteria.  

15 

Combined Measurement of Orocaecal Transit Time and Gastric Emptying: 

Lactulose - H2 breath test: Lactulose is a synthetic disaccharide which cannot be 

hydrolyzed and absorbed in human small intestine. It is fermented by the colonic 

bacterial flora producing acids, water and gases (H 2, CH 4 , CO 2 etc.). Appearance of 

20 H2 (or CH 4) in alveolar gas (expired air) after ingestion of lactulose reflects that 

lactulose has reached the cecum and has been fermented by the colonic anaerobic 

bacteria. Thus, the lactulose-H2-breath test is used as a marker/measure of orocecal 

transit time. Early ascent of H2 in alveolar gas indicates accelerated orocecal transit 

usually associated with increased small bowel motility. However, it can also be the 

25 result of small intestinal bacterial overgrowth (SIBO). Retarded increase in H2 

concentration in the alveolar gas usually indicates decreased small intestinal motility 

resulting in prolonged orocaecal transit time.  

CH4-breath test (based on lactulose - H2 breath test): CH 4 is produced by 

methanogenic colonic flora instead of H2 producing bacteria in colon. Therefore 

30 measurement of CH 4 along with H2 concentration in alveolar air will enhance the
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accuracy and reliability of lactulose - H2 breath test. CH 4 appears to slow down 

intestinal transit time and its production is associated with constipation as symptom.  

C - acetate breath test (gastric emptying of liquids): Once 13C-acetate passes from 

the stomach, it is absorbed in the duodenum and metabolized in the liver forming 

5 13C-carbon dioxide (13C0 2) which is exhaled rapidly. Appearance of 13C in breath 

CO 2 reflects the rate of gastric emptying of liquid and semi solid food.  

To determine the effect of OXN PR and OxyPR on gastric emptying and orocecal 

transit time a combined breath test with lactulose and 13C-acetate will be performed 

10 at investigational site visits (Visit 8 and 14) at gastroenterologist's clinic. Following 

an overnight fast, breath samples will be collected before and after the ingestion of a 

solution containing 10 g lactulose, 150 mg 13C-acetate and 15 g glucose in 200 ml 

water. The time of a predefined increase in breath H2-concentration will serve as 

marker of orocecal transit time. In patients who do not exhale H2 (2-5% of 

15 population), CH 4 exhalation will serve to estimate orocecal transit time. Based on the 

kinetics of appearance of 13C in breath C0 2, rate of gastric emptying will be 

estimated. Moreover, small bowel transit time will be calculated by subtracting 

gastric emptying time from orocecal transit time.  

20 Further Parameters: 

Intestinal Metabolomics: For each subject stool samples will be collected during the 

week prior to randomization, between Visit 7 and 8 during Period 1, and between 

Visit 13 and 14 during Period 2 (same stool samples will be used as for microbiota 

analyses). The effect of OXN PR and OxyPR on intestinal metabolome will be 

25 explored. Metabolomic technology will be used to assess the biochemical 

composition of intestine based on metabolite assessment and mapping of respective 

compounds to corresponding metabolic pathways.  

Serum Metabolomics: For each subject blood samples will be collected at Visit 1, 9 

30 and 15. The effect of OXN PR and OxyPR on serum metabolome will be explored.
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Metabolomic technology will be used to assess the biochemical composition of the 

serum based on metabolite assessment and mapping of respective compounds to 

corresponding metabolic pathways.  

5 Abdominal Girth: Abdominal girth of each patient will be measured before and 2 

hours after the ingestion of test meal at Visit 8 and Visit 14. Any change in the 

buildup of intestinal gas, abdominal distension and bloating in subjects receiving 

OXN PR or Oxy PR will be determined. Abdominal girth will be measured as 

distance around the abdomen at the level of navel (belly button).  

10 

Stool Consistency: Stool consistency will be assessed at randomization (Visit 3), and 

end of Period 1 (Visit 9) and Period 2 (Visit 15) of Double-blind Phase.  

Subjective Assessment of Constipation: This will be measured by BFI, a validated 

15 scale for the assessment of opioid-induced constipation. BFI will be measured at 

Screening (Visit 1), start of Run-in Period (visit 2), randomization (Visit 3), and Visit 

6, 7, 9, 12, 13 and 15. BFI will be the mean of the following items (assessed at each 

visit): Ease of defecation (numerical analogue scale [NAS], 0=easy/no difficulty; 

100=severe difficulty), Feeling of incomplete bowel evacuation (NAS, 0=not at all, 

20 100=very strong), Personal judgment of constipation (NAS, 0=not at all, 100=very 

strong).  

DoloTest@: DoloTest@ is a validated visual health related (HR) QoL measurement 

tool used in pain patients providing subjective pain assessment and its impact on 

25 QoL. The test is composed of 8 domains represented by 8 Visual Analogue Scale 

(VAS) lines arranged in a radar plot. The radar plot shape of the test provides a 

graphical presentation of the test called DoloTest@ Profile. The VAS lines are used 

to score the corresponding domains including pain. Addition of each scored domain 

provides a sum score called DoloTest® Score. To compare the impact of pain on 

30 QoL in subjects treated with OXN PR compared to those treated with Oxy PR,
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DoloTest@ will be conducted at Screening (Visit 1), randomization (Visit 3), and end 

of Period 1 (Visit 9) and Period 2 (Visit 15) of Double-blind Phase.  

Intestinal Microbiota and GI Parameters (Breath Tests) Correlation: The results of 

5 intestinal microbiota analysis will be correlated with the results of breath tests in an 

exploratory manner. The result of OXN PR and OxyPR treatments will be compared.  

Intestinal Microbiota andBFI Correlation: The results of intestinal microbiota 

analysis will be correlated with the results of BFI in an exploratory manner. The 

10 result of OXN PR and OxyPR treatments will be compared.  

Intestinal Microbiota and Metabolome Correlation: The results of intestinal 

microbiota analysis will be correlated with the results of intestinal metabolome 

analysis in an exploratory manner. The result of OXN PR and OxyPR treatments will 

15 be compared.  

Immune and Inflammatory Response Parameters (Microbiota Correlation): For each 

subject blood samples will be collected at Screening (Visit 1), Visit 9 and Visit 15.  

To compare the effect of OXN PR with OxyPR serum level of following parameters 

20 will be estimated: TNFa (acts as inflammatory mediator in acute-phase, produced by 

macrophages), CRP (a classical acute-phase protein synthesized by the liver in 

response to factors released by fat cells), IL-6 (acute-phase cytokine produced by T 

cells and macrophages), LPS (plasma endotoxin and major component of the cell 

wall of gram-negative bacteria), LBP (acute-phase protein produced mainly by 

25 hepatocytes), sCD14 (CD14 exists in two forms, a membrane fixed CD14 (mCD14) 

glycophosphatidylinosital anchored protein also found on the surface of human 

intestinal epithelial cell lines (Funda DP, 2001) and a soluble form (sCD14). mCD14 

acts as a receptor for LPS (endotoxin)-LBP (septin)-complex and the presence of 

LPS in blood increases synthesis of mCD14 in that region. Apart from protease

30 mediated shedding from leucocytes, sCD14 is also produced by hepatocytes
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(Matsuura K 1994; Fearns C, 1995; Liu S, 1998; Su GL, 1999; Pan Z, 2000; Bas S, 

2004), which represents the major source of acute-phase protein (Baumann H, 1994).  

Synthesis of sCD 14 in the liver is regulated by IL-6 (Dinarello CA, 1984; Baumann 

H, 1987), IL-1 (Dinarello CA, 1984; Baumann H, 1990), TNFa (Perlmutter DH, 

5 1986), and glucocorticoids (dexamethasone) (Baumann H, 1987; Gabay C, 1999).  

sCD 14 can interact directly with T and B cells (Arias MA, 2000; Rey Nores JE, 

1999) leading to immune and/or inflammatory response. [LPS, LBP and sCD14 are 

described as 'signs of endotoxin-signaling cascade activation'], GLP-2 (GLP-2 is 

secreted by enteroendocrine cells in a nutrient dependent-manner (Orskov C, 1987; 

10 Brubaker PL, 1997). It is trophic to the intestinal mucosa, reduces epithelial 

permeability, and decreases meal-stimulated gastric acid secretion and 

gastrointestinal motility (Drucker DJ, 2002, online 2007)).  

Immune and Inflammatory Response Parameters and GI Parameters (Breath Tests) 

15 Correlation: There is evidence that gastric emptying is impaired in patients with 

inflammatory bowel disease and diverticulitis (Keller J, 2009). The results of 

immune and inflammatory parameters will be correlated with the results of breath 

tests in an exploratory manner. The result of OXN PR and OxyPR treatments will be 

compared.  

20 

Safety Assessments: Safety will be assessed by documentation of adverse events 

(AEs), clinical laboratory results, vital signs, physical examinations, 

electrocardiograms (ECGs).  

25 Statistical Methods: 

Efficacy Analyses: All parameters will be analyzed in a descriptive/exploratory 

manner. Statistics including 95% CI by treatment will be provided. At least for the 

parameters of main interest an ANCOVA with treatment, period and/or sequence 

factors will also be performed.  

30
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Safety Analyses: The number and percentage of subjects reporting AEs will be 

summarized by treatment group. In addition, AEs by severity, AEs by relationship to 

study medication, AEs leading to discontinuation from the study, and serious AEs 

will be summarized. AE rates in relation to study day, e.g. cumulative incidence, will 

5 also be summarized. Clinical laboratory parameters and vital signs will be 

summarized descriptively. The frequency of laboratory and vital signs results with 

respect to normal ranges will also be presented.  

Sample Size Rationale: 

10 The sample size of 80 evaluable subjects was not statistically estimated as this study 

serves as an exploratory hypothesis generating study, but this sample size is 

considered as providing sufficient evidence from clinical point of view.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. Use of oxycodone or a pharmaceutically acceptable salt thereof and 

5 naloxone or a pharmaceutically acceptable salt thereof in the manufacture of an oral 

dosage form for treating pain in patients suffering from i) pain and at least one 

further disease ii), wherein said at least one further disease ii) results in intestinal 

dysbiosis, or for use in the treatment of pain in patients suffering from i) pain and at 

least one further disease iii), wherein said at least one further disease iii) increases 

10 the risk for intestinal bacterial translocation, wherein said at least one further disease 

ii) is selected from the group consisting of achlorhydria, pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

food intolerance, hyperactivity of the immune system, colorectal cancer, ulcerative 

15 colitis, diverticulitis, fistulae, previous ileo-caecal resection, post-radiation 

enteropathy, autonomic neuropathy including autonomic neuropathy in type 1 and 2 

diabetes, intestinal infections, intestinal mycosis, obesity, autism, metabolic 

syndrome, rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes 

and sepsis, and/or wherein said at least one further disease iii) is selected from the 

20 group consisting of appendicitis, pancreatitis, cholangitis, bum injury, trauma and 

cholecystitis, and wherein i) pain is not a symptom of the at least one further disease 

ii) or the at least one further disease iii).  

2. Use according to claim 1, wherein said at least one further disease ii) 

25 is selected from the group consisting of achlorhydria, pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

food intolerance, hyperactivity of the immune system, colorectal cancer, ulcerative 

colitis, diverticulitis, fistulae, previous ileo-caecal resection, post-radiation
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enteropathy, autonomic neuropathy including autonomic neuropathy in type 1 and 2 

diabetes, intestinal infections and intestinal mycosis.  

3. Use according to claim 1 or 2, wherein said at least one further disease 

5 ii) is selected from the group consisting of achlorhydria, pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

food intolerance, hyperactivity of the immune system, previous ileo-caecal resection, 

post-radiation enteropathy, autonomic neuropathy including autonomic neuropathy 

10 in type 1 and 2 diabetes, intestinal infections and intestinal mycosis.  

4. Use according to any one of claims I to 3, wherein said at least one 

further disease ii) is selected from the group consisting of achlorhydria, pancreatic 

exocrine insufficiency, small intestinal bacterial overgrowth syndrome, small 

15 intestinal pseudo-obstruction, surgical blind loop, small intestinal obstruction, 

scleroderma, food intolerance and hyperactivity of the immune system.  

5. Use according to claim 1, wherein said at least one further disease iii) 

is selected from the group consisting of pancreatitis, cholangitis, bum injury and 

cholecystitis.  

20 

6. Use according to any one of the preceding claims, wherein said 

intestinal dysbiosis and/or said increased risk for intestinal bacterial translocation is 

not induced by an opioid agonist but by said at least one further disease ii) or iii).  

25 7. Use according to any one of the preceding claims, wherein said pain is 

moderate to severe pain.  

8. Use according to any one of the preceding claims, wherein oxycodone 

or a pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

30 acceptable salt thereof are the only pharmaceutically active agents comprised in said 

dosage form.
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9. Use according to any one of the preceding claims, wherein the pain 

treatment regimen excludes the co-administration of an active agent directed to the 

improvement of the intestinal dysbiosis and/or of an active agent decreasing the risk 

5 for intestinal bacterial translocation and/or of an active agent directed to the 

improvement of opioid-induced constipation and/or opioid-induced bowel 

dysfunction.  

10. Use according to any one of the preceding claims, wherein the dosage 

10 form comprises oxycodone or a pharmaceutically acceptable salt thereof in an 

amount range of equivalent to about 1 mg to about 160 mg oxycodone HCl and 

naloxone or a pharmaceutically acceptable salt thereof in an amount range of 

equivalent to about 0.5 mg to about 80 mg naloxone HCl.  

15 11. Use according to any one of the preceding claims, wherein the dosage 

form comprises oxycodone or a pharmaceutically acceptable salt thereof and 

naloxone or a pharmaceutically acceptable salt thereof in a 2:1 ratio by weight.  

12. Use according to any one of the preceding claims, wherein the dosage 

20 form is a prolonged release dosage form.  

13. Use according to claim 12, wherein the dosage form comprises a 

prolonged release matrix.  

25 14. Use according to claim 13, wherein the matrix comprises a fatty 

alcohol and/or a hydrophobic polymer.  

15. Use according to claim 14, wherein the matrix comprises an 

alkylcellulose.  

30 
16. Use according to claim 15, wherein the alkylcellulose is 

ethylcellulose.
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17. Use according to claim 12, wherein the dosage form comprises a 

prolonged release coating.  

18. Use according to any one of claims I to 11, wherein the dosage form 

5 is an immediate release dosage form.  

19. Use according to any one of the preceding claims, wherein the dosage 

form is a dosage form selected from the group consisting of a tablet, a capsule, a 

multi-particulate, a drag6e, a granulate and a powder.  

10 

20. A method for treating pain in patients suffering from i) pain and at 

least one further disease ii), wherein said at least one further disease ii) results in 

intestinal dysbiosis, or for the treatment of pain in patients suffering from i) pain and 

at least one further disease iii), wherein said at least one further disease iii) increases 

15 the risk for intestinal bacterial translocation, wherein said at least one further disease 

ii) is selected from the group consisting of achlorhydria, pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

food intolerance, hyperactivity of the immune system, colorectal cancer, ulcerative 

20 colitis, diverticulitis, fistulae, previous ileo-caecal resection, post-radiation 

enteropathy, autonomic neuropathy including autonomic neuropathy in type 1 and 2 

diabetes, intestinal infections, intestinal mycosis, obesity, autism, metabolic 

syndrome, rheumatoid arthritis, allergy, diabetes mellitus including type 2 diabetes 

and sepsis, and/or wherein said at least one further disease iii) is selected from the 

25 group consisting of appendicitis, pancreatitis, cholangitis, burn injury, trauma and 

cholecystitis, and wherein i) pain is not a symptom of the at least one further disease 

ii) or the at least one further disease iii), the method comprising the step of 

administering to said patient an oral dosage form comprising oxycodone or a 

pharmaceutically acceptable salt thereof and naloxone or a pharmaceutically 

30 acceptable salt thereof and naloxone.
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21. Method according to claim 20, wherein said at least one further 

disease ii) is selected from the group consisting of achlorhydria, pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

5 pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

food intolerance, hyperactivity of the immune system, colorectal cancer, ulcerative 

colitis, diverticulitis, fistulae, previous ileo-caecal resection, post-radiation 

enteropathy, autonomic neuropathy including autonomic neuropathy in type 1 and 2 

diabetes, intestinal infections and intestinal mycosis.  

10 

22. Method according to claims 20 or 21, wherein said at least one further 

disease ii) is selected from the group consisting of achlorhydria, pancreatic exocrine 

insufficiency, small intestinal bacterial overgrowth syndrome, small intestinal 

pseudo-obstruction, surgical blind loop, small intestinal obstruction, scleroderma, 

15 food intolerance, hyperactivity of the immune system, previous ileo-caecal resection, 

post-radiation enteropathy, autonomic neuropathy including autonomic neuropathy 

in type 1 and 2 diabetes, intestinal infections and intestinal mycosis.  

23. Method according to any one of claims 20 to 22, wherein said at least 

20 one further disease ii) is selected from the group consisting of achlorhydria, 

pancreatic exocrine insufficiency, small intestinal bacterial overgrowth syndrome, 

small intestinal pseudo-obstruction, surgical blind loop, small intestinal obstruction, 

scleroderma, food intolerance and hyperactivity of the immune system.  

25 24. Method according to claim 20, wherein said at least one further 

disease iii) is selected from the group consisting of pancreatitis, cholangitis, burn 

injury and cholecystitis.
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25. Method according to any one the preceding claims, wherein said 

intestinal dysbiosis and/or said increased risk for intestinal bacterial translocation is 

not induced by an opioid agonist but by said at least one further disease ii) or iii).  

5 26. Method according to any one of the preceding claims, wherein said 

pain is moderate to severe pain.  

27. Method according to any one of the preceding claims, wherein 

oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a 

10 pharmaceutically acceptable salt thereof are the only pharmaceutically active agents 

comprised in said dosage form.  

28. Method according to any one of the preceding claims, wherein the 

pain treatment regimen excludes the co-administration of an active agent directed to 

15 the improvement of the intestinal dysbiosis and/or of an active agent decreasing the 

risk for intestinal bacterial translocation and/or of an active agent directed to the 

improvement of opioid-induced constipation and/or opioid-induced bowel 

dysfunction.  

20 29. Method according to any one of the preceding claims, wherein the 

dosage form comprises oxycodone or a pharmaceutically acceptable salt thereof in an 

amount range of equivalent to about 1 mg to about 160 mg oxycodone HCl and 

naloxone or a pharmaceutically acceptable salt thereof in an amount range of 

equivalent to about 0.5 mg to about 80 mg naloxone HCl.  

25 

30. Method according to any one of the preceding claims, wherein the 

dosage form comprises oxycodone or a pharmaceutically acceptable salt thereof and 

naloxone or a pharmaceutically acceptable salt thereof in a 2:1 ratio by weight.
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31. Method according to any one of the preceding claims, wherein the 

dosage form is a prolonged release dosage form.  

32. Method according to claim 31, wherein the dosage form comprises a 

5 prolonged release matrix.  

33. Method according to claim 32, wherein the matrix comprises a fatty 

alcohol and/or a hydrophobic polymer.  

10 34. Method according to claim 33, wherein the matrix comprises an 

alkylcellulose.  

35. Method according to claim 34, wherein the alkylcellulose is 

ethylcellulose.  

15 36. Method according to claim 31, wherein the dosage form comprises a 

prolonged release coating.  

37. Method according to any one of claims 20 to 30, wherein the dosage 

form is an immediate release dosage form.  

20 
38. Method according to any one of the preceding claims, wherein the 

dosage form is a dosage form selected from the group consisting of a tablet, a 

capsule, a multi-particulate, a drag6e, a granulate and a powder.  

25
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