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Abstract

Pain is number one symptom causing patients to seek medical attention. It serves as an alert to potential or actual damage to the body.  Pain can arise from injury as well as disease. After the message is received and interpreted, further pain can be counter-productive. It can have a negative impact on a person's quality of life and impede recovery from illness or injury. Unrelieved pain can become a syndrome in its own right and cause a downward spiral in a person's health and outlook. About one and half billion people suffer from moderate to severe chronic pain worldwide.  In the United States alone, there are over 50 million people affected by severe chronic pain, including low back pain, osteoarthritis, cancer related pain, and neuropathic pain. Due largely to the aging population, better physician training in pain management, and patient demand for better control, opioid sales are rising and are expected to exceed $7 billion in 2009 according to Frost and Sullivan, a leading global source for market research reports.

Treatment of pain has been a major endeavor since ancient time. By 400 BC the father of modern medicine Hippocrates and later years the Greek anatomists had theorized that the brain was the controlling center of the body pain. Here they began to identify various nerves and their purposes and subsequently discovered the pain-relieving properties of opium which was being utilized to stop suffering. To date opioid has been the most potent pain relievers in pain management. Managing pain properly facilitates recovery, prevents additional health complications, and improves an individual's quality of life. 

The following article outlines, Pain Therapeutics: Future research on newer narcotic (opioid) drugs of this complex and rapidly growing field. It also takes an in-depth look into the problem of pain, examines the current approaches to treatment, illicit opioid drugs regulations and delves into the tools and methods being utilized in the development of more effective drugs. 

Introduction

It is estimated that about one and half billion people suffer from moderate to severe chronic pain worldwide and the worldwide analgesic market reflects this epidemic of pain, with a value tag of $50 billion during the 2005 and is expected to increase to $75 billion by the year 2010 and $105 billion by the year 2015.This represents a financially beneficial investment for the pharmaceutical industry. Now we can see why the pharmaceutical industry is researching for newer narcotic drugs in the next decade. To date, a variety of therapeutics have been developed for the treatment of this pain condition, but what is perhaps more surprising is that, despite our increasing knowledge and greatly improved and expanding means of intervention, pain is still a global burden and will increase rather than decrease over the next decade due to aforementioned reasons; more importantly because of lack of better newer narcotics pain management agents; and lack of in-depth understanding of pain pathophysiology. 
Understanding the root of pain

Pain is the means by which the peripheral nervous system (PNS) warns the central nervous system (CNS) of injury or potential injury to the body. CNS comprised the brain and the spinal cord, and the PNS is composed of the nerves that stem from and lead into the CNS. PNS includes all nerves throughout the body except the brain and spinal cord.

A pain message is transmitted to the CNS by special PNS nerve cells called nociceptors. Norciceptors are distributed throughout the body and respond to different stimuli depending on their location. For example, nociceptors that extend from the skin are stimulated by sensations such as pressure, temperature, and chemical changes.

When a nociceptor is stimulated, neurotransmitters are released from cells. Neurotransmitters are chemicals found within the nervous system that facilitate nerve cell communication. The nociceptor transmits its signal to nerve cells within the spinal cord, which conveys the pain message to the thalamus, a specific region in the brain.

Once the brain has received and processed the pain message and coordinated an appropriate response, pain has served its purpose. The body uses natural pain killers, called endorphins that are meant to derail further pain messages from the same source. However, these natural pain killers may not adequately dampen a continuing pain message. Also, depending on how the brain has processed the pain information, certain hormones enhance the pain message and play a role in immune system responses to injury, such as inflammation. Certain neurotransmitters, especially substance P and calcitonin gene-related peptide, actively enhance the pain message at the injury site and within the spinal cord.

It has been hypothesized that uninterrupted and unrelenting pain can induce changes in the spinal cord. In the past, unrelenting pain has been treated by severing a nerve’s connection to the CNS. However, the lack of any sensory information being relayed by that nerve can cause pain transmission in the spinal cord to go into overridrive, as evidenced by the phantom limb pain by amputees. Evidence is accumulating that unrelenting pain or complete or the complete lack of nerve signals increases the number of pain receptors in the spinal cord. Nerve cells in the spinal cord may also begin secreting pain-amplifying neurotransmitters independent to actual pain signals from the body. Immune chemicals, primarily cytokines, may play a prominent role in such changes.

Pain management

Pain management is a multi-dimensional approach; Narcotics Pain agents are the most potent and are organized around a clinical indication, the need to treat a receptor type rather than a disease. As a result the drugs covered are more homogeneous and autonomic drugs. 

In recent years, World Health Organization (WHO) developed General guidelines for pain management. The drug industry welcomed the new treatment guidelines; also doctors followed the new guidelines and treated pain, this created an increase in sales of the newer drugs.

These guidelines follow a three-step ladder approach:

1. Mild pain is alleviated with acetominophen or nonsteroidal anti-inflammatory drugs (NSAIDs). NSAIDs and acetaminophen are available as over-the-counter and prescription medications, and are frequently the initial pharmacological treatment for pain. These drugs can also be used as adjuncts to the other drug therapies, which might require a doctor's prescription. NSAIDs include aspirin, ibuprofen (Motrin, Advil, and Nuprin), naproxen sodium (Aleve), and ketoprofen (Orudis KT). These drugs are used to treat pain from inflammation and work by blocking production of pain-enhancing neurotransmitters, such as prostaglandins. Acetaminophen is also effective against pain, but its ability to reduce inflammation is limited. NSAIDs and acetaminophen are effective for most forms of acute (sharp, but of a short course) pain. 
2. Mild to moderate pain is eased with a milder opioid medication plus acetominophen or NSAIDs. Opioids are both actual opiate drugs such as morphine and codeine, and synthetic drugs based on the structure of opium. This drug class includes drugs such as oxycodon, methadone, and meperidine (Demerol). They provide pain relief by binding to specific opioid receptors in the brain and spinal cord, and thus block the perception of pain. 
3. Moderate to severe pain is treated with stronger opioid drugs plus acetominophen or NSAIDs. Morphine is sometimes referred to as the "Gold Standard" of palliative care as it is not expensive, can be given starting with smaller doses and gradually increased, and is highly effective over a long period of time. It can also be administered orally (by mouth), rectally, or by injection.

Although antidepressant drugs were developed to treat depression, they are also effective in combating chronic headaches, cancer pain, and pain associated with nerve damage. Antidepressants shown to have analgesic (pain reducing) properties include amitriptyline (Elavil), trazodone (Desyrel), and imipramine (Tofranil). Anti-convulsant drugs share a similar background with antidepressants. Developed to treat epilepsy, anticonvulsants were found to relieve pain as well. Drugs such as phenytoin (Dilantin) and carbamazepine (Tegretol) are prescribed to treat the pain associated with nerve damage.

Close monitoring of the effects of pain medications is required in order to assure that adequate amounts of medication are given to produce the desired pain relief. When a person is comfortable with a certain dosage of medication, oncologists typically convert to a long-acting version of that medication. Transdermal fentanyl patches (Duragesic) are a common example of a long-acting opioid drug often used for cancer pain management. A patch containing the drug is applied to the skin where the drug is continuously absorbed by the body, usually for three days. Pumps are also available that provide an opioid medication upon demand when the person is experiencing pain. By pressing a button, they can release a set dose of medication into an intravenous solution or an implanted catheter. Another mode of administration involves implanted catheters that deliver pain medication directly to the spinal cord. Delivering drugs in this way can reduce side effects and increase the effectiveness of the drug. Research is underway to develop toxic substances that act selectively on nerve cells that carry pain messages to the brain, killing these selected cells, and thus stopping transmission of the pain message.

What are narcotics (Opioids)?

Pharmaceutical companies produce opioids to clinically use as Analgesia and anesthesia, Cough suppressants, antidiarrhea, Anxiety due to shortness of breath or due to left cardiac failure and Detoxification, and alcohol withdrawal.
An opioid is any agent that binds to opioid receptors, found principally in the central nervous system and gastrointestinal tract. There are four broad classes of opioids: endogenous opioid peptides, produced in the body; opium alkaloids, such as morphine (the prototypical opioid) and codeine; semi-synthetic opioids such as heroin and oxycodone; and fully synthetic opioids such as pethidine and methadone that have structures unrelated to the opium alkaloids. Opioids bind to specific opioid receptors in the central nervous system and in other tissues. There are at least four major classes of opioid receptors: μ, κ, δ and possibly σ. In addition, there are two subtypes of μ receptor: μ1 and μ2.These are all G-protein coupled receptors acting on GABAergic neurotransmission. The pharmacodynamic response to an opioid depends on which receptor it binds, its affinity for that receptor, and whether the opioid is an agonist or an antagonist.

All opioids have a tendency for the development of tolerance and physical dependence and addiction. Gradual decrements in dose will prevent withdrawal.  Tolerance is both to the beneficial effects and to the side effects. Hypersensitivity is uncommon and anaphylactoid reactions are rare.  Respiratory depression causes CO2 to accumulate, which causes increased blood flow in the brain and increases intracranial pressure.

Common Opioids toxic reactions

1. Triad of coma, pinpoint pupils and respiratory depression is typical. 

2. Reduced state of consciousness - stupor or coma, bradypnea, cyanosis 

3. Blood pressure soon falls.  As a result, urine production is decreased. There is also a decrease in body temperature and skin becomes cold and clammy. 

4. Severe hypoxia will cause dilatation of pupils. 

5. Seizures are often seen in infants and children. 

6. Muscles are flaccid and the tongue may block the airway. 

7. The first step of treatment is to establish an airway and ventilation. 

8. Specific treatment is by naloxone – give slowly at first to avoid withdrawal,   

	 Statistics of World consumption in kg of the main narcotic drugs in 1995

	Opium alkaloids and derivatives
	Synthetic narcotic drugs

	Codeine 
	181,421
	
	Dextropropoxyphene
	252,483

	Dihydrocodein
	27,340
	
	Pethidine
	15,104

	Morphine 
	15,594
	
	Tildine
	8,529

	Pholcodine
	9,089
	
	Diphenoxylate
	6,490

	Hydrocodone
	8,869
	
	Methadone
	6,337

	Ethylmorphine
	2,689
	
	Fentanyl
	94

	Source: Narcotic drugs: Estimated world requirements for 1997. Statistics for 1995. New York: United Nations, 1997.


Worldwide trends in opioids

Among the reasons for the increasing trend in worldwide licit consumption of opioids are the following: 

1. The expected increase of the older population, terminally ill cancer and AIDS patients and, therefore, the number of people requiring pain relief. 

2. The growth of palliative and hospice care in different countries' national health systems. 

3. Continued efforts by governments, the WHO and other health organisations to improve pain relief and deal with legal, administrative and other impediments to the availability of opioids for medical purposes. 

4. The shift from injectable to oral dosage, sustained-release and transdermal pharmaceutical forms will require a higher concentration of drugs. 

Trends indicate that the medical use of narcotic drugs is likely to increase. However, figures known to the Board also indicate that several countries are far from achieving the rational use of essential drugs to alleviate pain. For instance, for countries with a population of more than ten million, such as Morocco, Peru and Venezuela, statistical data shows that less than 1 kg of morphine had actually been consumed in 1995, representing a much lower amount than the estimated amount required. Some of these countries have already started adjusting their estimate of their needs as significant changes in their future projections have been reported to the Board.

Professional co-operation with licit drug control

The operation of the international drug control system is based on the principles of national legislation and enforcement by states and their co-operation between other states and United Nations' bodies. The INCB notes that morphine consumption has increased rapidly due to the initiatives of WHO in the treatment of pain and suffering. Consumption of morphine is likely to continue increasing, especially in countries that are beginning or expanding their outpatient cancer relief programmes. 

Governments should establish national drug control measures in compliance with the United Nations' binding international treaties and, at the same time, adopt policies to ensure the availability of essential drugs for pain relief programmes.

A study conducted by the INCB in 1995 on the availability of opioids for pain management worldwide shows that in many countries opioids are still unavailable for medical needs. From the 65 governments (mainly from developed countries and representing 50% of the world's population) that responded to the INCB survey, only 36 reported having investigated the reasons for this. 

Impediments to opioid availability

Impediments to opioid availability include concerns about drug addiction, diversion and restrictive legislation on drug control. While only 48% of governments reported that morphine in any form was available in all their cancer treatment hospitals, 54% of governments reported having periodic shortages in opioids, mainly due to insufficient importation, distribution delays and administrative problems in their national health systems.

WHO guidelines recommend that opioids should be available for cancer patients at hospital and community levels and that physicians should be able to prescribe narcotic drugs according to the individual needs of each patient. While most governments allow physicians to prescribe opioids for patients, requirements vary among nations. This may include filling in special government prescription forms, obtaining permission of the hospital or the medical supervisor, special license or training and a maximum quantity of morphine that may be prescribed at any one time or a maximum length of administration for a patient who lives at home. Other obstacles to opioid administration are concerns about addiction (even though WHO considers that cancer patients who are physically dependent do not fulfill the criteria for drug dependency) and reluctance from health professionals to prescribe opioids out of concern for the possibility of legal sanctions. However, diversion to illicit channels is not the main area of concern, as it is well known that this is kept under control.

International co-operation

Considering the efficacy that the international narcotics control system is demonstrating in preventing the diversion of drugs, while at the same time facilitating the development of pain relief programmes, it is important that all agents involved co-operate with the licit control effort. In special cases, healthcare professionals are encouraged to communicate with government regulators and work together to make the necessary arrangements for ensuring that opioids are available for medical purposes, as is intended under international law.

Pain management experts and medical associations should be aware of the national estimate of the amount of opioids that is needed. Current information about pain management and the need to train healthcare personnel will be valuable to regulators whose job it is to look after the integrity of the distribution system. Since a consistent availability of pain medications to patients is essential, the international narcotics control board is calling for the attention of governments to look into this matter and recommends that they revise their methods of estimating medical needs for opioids.

More than half of the governments that responded to the 1995 INCB surveysaid that they had not examined their methods, although 60% had asked for supplementary estimates in the last five years due to unforeseen increases in the demand for opioids by the medical profession.

The Board will continue its examination of the global situation by increasing its monitoring of annual estimates furnished by governments to ensure that they are neither over- nor underestimated.

What Are the Directions for Future Research in Pain Management?

Today the pharmaceutical industry is basically living in computer-technology or molecular structure era. The future pharmaceutical industry will be shifting to biological (protein and antibodies) and genetically orientation cells to find novel narcotic pain agents. In addition focusing mainly on a) individual administer b) Genetic formulation.

Tools and methods:

1. Continue research on endorphins, enkephalins, and narcotic receptors that shows promise of producing better analgesic drugs. In addition, this research may contribute to a better understanding of the mechanisms of such nonpharmacological therapy as acupuncture and TENS. 

2. Discover and develop more effective analgesic drugs with larger margins of safety. Precise knowledge about the pharmacology of known drugs is important, but the development of medicine with new intrinsic actions and new drug molecules is needed. The basic research needed to improve the pharmacological therapy of pain will have to be performed in humans and many species of animals and should utilize a wide variety of research disciplines and methodologies. 

3. Identify the specific factors associated with outcome within treatment modalities. 

4. Assess more fully the potential value of each of the nonpharmacological approaches to pain in acute and chronic pain states through controlled studies in specific populations. 

5. Determine the appropriateness of using existing research measures in clinical settings and to evaluate their validity as adjuncts to clinical judgments in pain assessment. Investigators should consider the special issues related to children in pain that have received less attention in the past. 

6. Identify the factors that facilitate or hinder the dissemination and implementation of up-to-date information in clinical practice in the treatment of pain. 

7. Develop and evaluate methods of drug delivery, including PCA, sustained release formulations, epidural administration, and transdermal absorption of narcotic drugs to improve pain management with presently available narcotic drugs. 

8. Conduct epidemiological studies of the incidence and prevalence of pain. 

9. Study the nature and meaning of pain in a variety of settings and within a broad range of populations as the basis of developing ethnoculturally and contextually appropriate assessment tools. 

CONCLUSIONS

The therapeutic area of pain management with narcotics has risen and will continue in the next decade due largely to the aging population, better physician training in pain management, patient demand for better control and the fight for researchers to get solution to this elusive symptom. Newer narcotic drugs will represents a financially beneficial investment for the pharmaceutical industry, particularly as the demand of this drugs continued to rise and pain continue to be number one symptom patients seek medical attention. While the understanding of pain has significantly changed over the years, so did the treatments brought to market by researchers and the pharmaceutical industry. As we progress into the age of genetics and biological medicine, hopefully our in-depth comprehension of the fundamental makeup of Opioid receptors, genetics, antibodies and general pathophysiology of pain will increase, and effective and safety narcotic pain therapeutic agents will be discovered. 
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