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“Anyone who takes opioids on a regular basis will become 
dependent upon them, meaning they will have to taper off  
gradually to avoid withdrawal symptoms. But very few chronic 
pain patients exhibit the compulsive drug-seeking behaviours of  
someone who is addicted.” – Karen Lee Richards 

INTRODUCTION

The earliest reference to opium growth and its use was 
in 3,400 B.C. when the opium poppy was cultivated in 
lower Mesopotamia (Southwest Asia) which was called 
Hul Gil. The word opioid is derived from ‘Opium 
Poppy’ (Papaver Somniferum). Worldwide, some 12 to 
21 million people use opiates (0.5-0.8%). In India, the 
prevalence of  opiates use ranges from 0.7% to 1.4% in 
the general adult male population. The national survey 
published in 2004 estimates the prevalence of  current 
opioid use to be 0.7% in general population. This corre-
sponds to 2 million current opioid users and 0.5 million 
opioid-dependent people1.The Drug Abuse Monitor-
ing System,1 which assessed the primary substance of  
abuse in inpatient treatment centres found that the 
major substances were alcohol (43.9%), opioids (26%) 
and cannabis (11.6%). However, opioid dependence 
contributed to the highest number of  disability-adjust-
ed-life-years lost (9.2 million) and to drug-related deaths 

(43.5 deaths/million people aged 15–64 years).2,3  The 
injecting route used to abuse opioids is another cause 
for worry due to the serious consequences. There are 
about 12 million injecting drug users (IDUs) globally, 
who face some of  the most severe harms due to drug 
use, including blood-borne infections and deaths due 
to overdose.1 

NEUROBIOLOGY OF DEPENDENCE

Drug addiction has been conceptualized as a chronic 
disease process occurring in the brain, which is 
modulated by genetic, developmental and environmen-
tal factors. Many factors, both individual and environ-
mental, influence whether a person who experiments 
with opioid drugs persist in taking them in an addicting 
manner. One of  the brain circuits that is activated by 
opioids is the mesolimbic (midbrain) reward system 
which brings out the acute, euphorigenic and positive 
reinforcing effects of  opioids.4,5 This system generates 
signals in a part of  the brain called the ventral tegmental 
area (VTA) that result in the release of  the chemical 
dopamine (DA) in the nucleus accumbens (NAc).5 
This release of  DA into the NAc causes the “ high” 
and pleasurable feelings. Feedback from the prefron-
tal cortex (PFC) to the VTA helps us overcome drives 
to obtain pleasure through actions that may be unsafe 
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or unwise, but this feedback appears to be compro-
mised in individuals who become addicted to drugs. 
The locus ceruleus (LC) is also another area of  the 
brain that plays an important role in drug dependence.
The reward signals through dopamine mediated trans-
mission is crucial in producing the “high”, focussing 
attention, and directing behaviour towards the stimuli.4,5

There is also upregulation of  cAMP pathway in several 
different regions of  the brain simultaneously, that leads 
to the diverse symptoms in opioid dependence.6

The compulsive drug- seeking nature is due to upregu-
lation of  dopaminergic neurons in frontal cortex, while 
the physical dependence is due to upregulation in the 
Noradrenergic neurons in the locus ceruleus. Genetic 
polymorphisms of  the opioid receptor µ1 has been as-
sociated with alcohol and heroin addiction in a popula-
tion from Eastern India.7

Once the neurons are upregulated, they become less 
sensitive to the successive inputs that mediate reward 
thereby leading to use of  higher doses to obtain the 
“high”, leading to tolerance.

Opioid - Related Disorders

It encompasses opioid use disorders, opioid intoxi-
cation & opioid withdrawal.8 According to the In-
ternational Classification of  Mental and Behavioural 
Disorders (ICD)-10, dependence syndrome9 has been 
defined as“A cluster of  physiological, behavioral and 
cognitive phenomena in which use of  a substance or a 
class of  substances takes on a much higher priority for 
a given individual than other behaviors that once had 
greater value”. It comprises of  the following features 
of  which 3 or more must be present for some time 
over a period of  1 year.9

•	 A strong desire or sense of  compulsion to take the 
substance.

•	 Difficulty in controlling substance taking behaviour 

•	 A physiological withdrawal state

•	 Evidence of  tolerance

•	 Progressive neglect of  alternative pleasure or 
interests 

•	 Persisting with substance use despite harmful con-
sequences

CLINICAL FEATURES

Opioid intoxication leads to respiratory depression, 
pinpoint pupils, cyanosis, cold clammy skin, hypoten-

sion and in severe cases, cardiac arrhythmias and coma 
may occur.

Opioid withdrawal, on the other hand, leads to 
dysphoria, irritability, restlessness, general achiness, 
yawning, perspiration, lacrimation, rhinorrhoea, rest-
lessness, broken sleep. In severe cases, dilated pupils, pi-
loerection (cold turkey), hot and cold flushes with visible 
diaphoresis, nausea, vomiting, diarrhoea, weight loss, 
fever, increased blood pressure, twitching of  muscles, 
kicking movements of  lower extremities.10

The course of  the opioid withdrawal depends predom-
inantly on the half-life of  the opioid and withdrawal 
symptoms usually start to occur when intake is stopped 
or lesser quantities are taken.

Management

General Priniciples-Establishing and maintaining a thera-
peutic framework and alliance, motivation enhance-
ment, assessing safety and clinical status and pharma-
cological management.11,12 

Assessment
•	 Clinical History

•	 Clinical Examination

•	 Investigations

•	 Instruments

Goals of  Management
•	 Abstinence from using opioids. 

•	 Retention in treatment. 

•	 Reduction in the frequency and severity of  substance 
use episodes.

•	 Improvement in psychological, social, and adaptive 
functioning.

•	 Harm reduction: Reduction of  harms associated 
with drug use without reduction in drug use per use.13

Management involves Pharmacological and Non-phar-
macological methods as described below:

Pharmacological Methods

Opioid Intoxication: Ensure clear airways and 
breathing, and other supportive measures. Patient 
should be ventilated mechanically until opioid antago-
nist is administered. Naloxone is the specific antidote 
(0.8mg/70kg i.v./s/c initially and may require repeat 
administration at an interval of  2-3 mins, max- 10mg). 
It has a short half-life (60 to 90 min). Nalmefene, 
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another opioid antagonist, has a half  life of  10 hours 
and hence given as a single dose (0.5-1mg). Increase in 
respiratory rate and pupil dilation is observed as signs 
of  improvement.

Management of  Withdrawal

Withdrawal of  opioid is achieved by detoxification. An 
ideal agent for detoxification should relieve withdrawal 
symptoms effectively require minimal monitoring and 
have negligible side effects and no abuse potential. 
Various methods are used for opioid detoxification 
such as 

•	 Ultrarapid (under general anaesthesia or heavy 
sedation)

•	 Rapid (over 3-6 days)

•	 Short term (1-3 weeks)

•	 Long term (over months) 14

The pharmacological agents used for detoxification are:

Opioid Agents- The most effective approach to 
treating a patient who has withdrawal is to prescribe 
a long-acting oral opioid (usually methadone or bu-
prenorphine) to relieve symptoms and then gradually 
reduce the dose to allow the patient to adjust to the 
absence of  an opioid. While methadone is most 
commonly used agent in the world, buprenorphine is 
most often used in India. Buprenorphine is given in 
the range of  6-32mg/day which is gradually tapered, 
and is preferred as it has a longer duration of  action 
and minimal withdrawal symptoms during dose reduc-
tions.15

Alpha-2 adrenergic agonists (Clonidine) decreases 
the noradrenergic hyperactivity associated with opioid 
withdrawal and reduces autonomic components of  
withdrawal and is also preferred in detoxification.12  It 
is usually given in the doses of  0.4 to 1.2 mg/day. It 
requires careful monitoring of  side effects (particularly 
hypotension) and is preferred for inpatient setting.15

Long Term Pharmacotherapy

Agonist maintenance treatment / Opioid Substitution 
Treatment(OST): 

Criteria for determining suitability for OST: long-dura-
tion opioid users with severe dependence, with high risk 
of  relapse and for those who are willing to comply with 
the requirements. Agonist maintenance treatment with 
opioids (commonly referred to as opioid substitution 
therapy [OST] in India), has displayed good outcomes 
in that it helps in retaining the patient in treatment, 
reducing the use of  illicit opioids and other substances, 
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and in improving the individual’s functioning.16

The drugs commonly employed are Methadone 
(40-80mg/day), Buprenorphine( 6-10mg/day) combi-
nation of  Buprenorphine and Naltrexone in the ratio 
of  4:1. Combination of  sublingual buprenorphine-
naloxone addresses the problem of  diversion: have 
a minimum risk of  being injected. Buprenorphine is 
preferred for outpatient office- based management.17  
SROM (Slow release oral morphine),18 a natural deriva-
tive of  opium and a mu-receptor agonist is also used in 
maintenance treatment and has the advantage of  single 
dosage, decreased sleep disturbance and increased 
medication compliance. Usual dose is 60mg/day and is 
given in methadone intolerant individuals.17,18

For younger patients with a smaller duration of  opioid 
use and strong motivation and support, naltrexone 
is recommended for maintenance in the dose of  
25-50mg/day, after obtaining confirmed abstinence.

Harm Reduction

It is defined by the International Harm Reduction As-
sociation as ‘policies, programmes and practices that 
aim primarily to reduce the adverse health, social and 
economic and legal consequences of  the use of  legal 
and illegal psychoactive drugs without necessarily 
reducing drug consumption’.The main objective is to 
ensure that the drug users are productive and func-
tioning well in their lives, until the treatment works or 
they grow out of  their drug use and can be reintegrat-
ed into society.Harm reduction approach is endorsed 
in the National policies and used for Injecting Drug 
Users (IDUs) to reduce risk of  HIV infection through 
sharing and reuse of  unsafe injecting equipment. Strat-
egies used are : 
1.	Outreach programs and peer education

2.	Needle and syringe programs

3.	Drug substitution/Agonist maintenance programs

Non Pharmacological Management

Cognitive-Behavioural Therapy in combination with 
pharmacotherapy has yielded superior results. Psy-
chodynamic and Interpersonal Therapies, Self-Help 
and 12-Step Group Therapy are other psychosocial 
measures.  Family and Network Therapyengage the 
patient’s abstinent family & friends in counselling 
sessions with the patient.19

Therapeutic Communities-refers tototal immersion 
of  the dependent patients in a community with rules 
and structure. Therapeutic interventions derive from 

17
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member–member interactions. It’s a complete change 
of  lifestyle where the patients are made to participate 
in frequent group sessions devoted to mutual criticisms 
of  attitudes and behavior. Deviation from community 
expectations, devoid of  the harsh criticisms by staff  
or entire community. Currently, referred by criminal 
justice system in the West.20

Newer Approaches

•	 Newer formulations of  buprenorphine include 
a depot, a transdermal patch and in a high single 
oral dose. The depot contains 58 mg of  buprenor-
phine in microcapsules injected subcutaneously. The 
transdermal patches come in varying strengths and 
release buprenorphine at a fixed rate. The patch used 
for detoxification releases buprenorphine at 20 μg/h 
over a period of  7 days.21

•	 Slow release oral morphine delivers known quantity 
and purity of  morphine in a controlled manner 
which is shown to be useful in opioid detoxifica-
tion.22

•	 Dihydrocodeine, a semi-synthetic opioid analgesic 
used mainly as an anti-tussive, has also been utilized 
for opioid detoxification.23

•	 Tramadol, is a synthetic opioid, which acts as a weak 
μ-opioid agonist, releases serotonin, and is a norepi-
nephrine reuptake inhibitor.21 

•	 Buspirone,is a serotonin 5-HT1A receptor partial 
agonist acting through the serotonin, dopamine, and 
noradrenergic systems. It is effective in withdrawal at 
doses of  30-45mg/day.

•	 Venlafaxine, a serotonin- norepinephrine reuptake 
inhibitor was used at doses of  300mg/day in opioid 
dependent subjects.

•	 Quetiapine, an atypical antipsychotic acting through 
the dopaminergic and serotonergic pathways was 
tried for opioid detoxification, with 4 hourly use of  
50mg for reducing anxiety, pain and craving.

ETHICAL CONSIDERATIONS

Opioid dependence may vary with their behavioural 
pattern and mode of  dependency to drugs.  So the 
kind of  treatment varies with individuals. It should be 
noted that the treatment should be carried out by the 
physician with an ethical consideration. It is to be re-
membered that the duty of  the physician is to save the 
patient from self- destruction. 

While managing Opioid dependence, the prima facie 

duty of  a physician is to act in accordance with moral 
values based on the Principle of  Beneficence, Non-
Malfeasance and preservation of  human dignity. 
The physician should give prime importance to the 
patient’s interest. While promoting patient’s interest, 
the physician should also be conscious about the health 
condition of  the patient. By providing proper advice 
on the patient’s health condition, the physician should 
allow the patient to choose the kind of  treatment as 
per his or her wish. In a situation in which the patient 
is not in a condition to take any rational decision, 
the physician should give awareness about his health 
condition and the kind of  treatment he needs.

The treatment procedure and care given to the patient 
should be beneficial for improving his health condition 
and should protect the patient from further health or 
social problems.

It is also the responsibility of  the physician to provide 
justice to the patient. For this, initiatives should be 
taken from the part of  the physician to arrange financial 
resources to meet the needs and requirements of  the 
patient for carrying out further treatment. Anyway, the 
treatment given to an opioid dependent should be in 
such a way that could provide him therapeutic benefits. 
For this, the physician should gain trust on him through 
cultivating an effective therapeutic relationship with the 
patient.24,25

CONCLUSION

Opioid dependence is a chronic, relapsing disorder 
amenable to medical treatment. Injecting drug use 
(IDU) is strongly associated with HIV, hepatitis C 
and other blood borne infectious diseases. In India, 
opioids are the drugs most commonly injected by 
IDUs. Main principles of  management include Moti-
vation Enhancement, Establishing and maintaining a 
therapeutic framework and alliance, Assessing safety 
and clinical status, Pharmacological management and 
Non pharmacological management alongwith utmost 
care to ethics. Methadone, Buprenorphine, Naltrex-
one, Clonidine are the commonly used detoxifying and 
maintaining agents. Psychosocial interventions include 
relapse prevention strategies, CBT, family and group 
therapies.

End Note

Author Information
1.	 Sharon Thomas, Department of  Psychiatry, Push-

pagiri Institute of  Medical Sciences & Research 

Sharon Thomas, et al. Opioid Dependence: Neuro-Biology, Clinical Features, Diagnosis and Management



Kerala Medical Journal | July-September 2017 | Vol X Issue 319

1   
2   
3   
4   
5   
6   
7   
8   
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52  
53 
54
55
56  

FOR PROOF READIN
G

1   
2   
3   
4   
5   
6   
7   
8   
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52  
53 
54
55
56  

Centre, Thiruvalla, Kerala

2.	 Nagamony PS, Department of  Philosophy, NSS 
Hindu College, Changanacherry, Kerala

3.	 Sheena Varughese, Department of  Psychia-
try, Pushpagiri Institute of  Medical Sciences & 
Research Centre, Thiruvalla, Kerala

4.	 Roy Abraham Kallivayalil1, Department of  Psy-
chiatry, Pushpagiri Institute of  Medical Sciences 
& Research Centre, Thiruvalla, Kerala 

Conflict of  Interest: None declared

REFERENCES

1.	 Ray R. Justice IM of  S, Empowerment, Drugs UNO on, Asia CRO 
for S. The Extent, Pattern and Trends of  Drug Abuse in India: Na-
tional Survey. Ministry of  Social Justice and Empowerment, Gov-
ernment of  India and United Nations Office on Drugs and Crime, 
Regional Office for South Asia; 2004

2.	 UNODC. World Drug Report 2016. Vienna: United Nations Pubns 
Publisher; 2016

3.	 Degenhardt L, Whiteford HA, Ferrari AJ, Baxter AJ, Charlson FJ, 
Hall WD, et al. Global burden of  disease attributable to illicit drug 
use and dependence: Findings from the Global Burden of  Disease 
Study 2010. Lancet 2013;382:1564-74

4.	 Gupta S, Kulhara P. Cellular and molecular mechanisms of  
drug dependence: An overview and update.  Indian J Psychia-
try. 2007;49:85–90. 

5.	 Kosten TR, George TP. Research Reviews - The Neurobiology of  
Opioid Dependence: Implications for Treatment. Science & Prac-
tice Perspectives. 2002: 13-20

6.	 Sharma SK, Klee WA, Nirenberg M. Dual regulation of  adenylate 
cyclase accounts for narcotic dependence and tolerance. Proc Natl 
Acad Sci USA. 1975;72:3092–6. 

7.	 Deb I, Chakraborty J, Gangopadhyay PK, Choudhury SR, Das S. 
Singlenucleotide polymorphism (A118G) in exon 1 of  OPRM1 
gene causes alteration in downstream signaling by mu-opioid recep-
tor and may contribute to the genetic risk for addiction. J Neuro-
chem. 2009

8.	 American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of  mental disorders (5th ed.). Arlington, VA: American 
Psychiatric Publishing.

9.	 World Health Organization. (1992). The ICD- 10 classification of  
mental and behavioural disorders: Clinical descriptions and diag-
nostic guidelines. Geneva: World Health Organization.

10.	Dr. Shiv Gautam , Dr. I.D. Gupta, Dr. Amit Nijhawan , Dr. Vikas 
Gaur. Clinical Practice Guidelines For Management Of  Opioid De-
pendence. 

11.	Gangadhar BN, Subramanya H, Venkatesh H, Channabasavan-
na SM. Clonidine in Opiate detoxification.  Indian J Psychia-
try. 1982; 24:387–8. 

12.	Murthy P, Manjunatha N, Subodh BN, Chand PK Benegal V. Sub-
stance use and addiction research in India. .  Indian J Psychiatry 
2010 Jan; 52(Suppl1): S189–S199.

13.	Synopsis of  the Clinical Practice Guidelines on Management of  
Opioid Use Disorders- Atul Ambekar, Shrigopal Goyal, IPS-SS-
SUD(2015)

14.	Sarkar S, Mattoo SK. Newer approaches to opioid detoxification. 
Ind Psychiatry J. 2012 Jul-Dec; 21(2): 163–167.

15.	Schukit MA. Treatment of  Opioid- Use Disorders. N Engl J Med 
2016; 375: 357-368

16.	Kleber HD. Pharmacologic treatments for opioid dependence: 
detoxification and maintenance options. Dialogues Clin Neurosci. 
2007 Dec; 9(4): 455–470

17.	Sullivan LE,  Fiellin DA. Narrative review: buprenorphine 
for opioid-dependent patients in office practice.  Ann Intern 
Med 2008;148:662-670

18.	Rao RV, Dhawan A, Sapra N. Opioid maintenance therapy with 
slow release oral morphine: Experience from India.  J Substance 
Use. 2005; 10:259–61.

19.	Dutra L, Stathopoulou G, Basden SL, Leyro TM, Powers MB, Otto 
MW. A meta-analytic review of  psychosocial interventions for sub-
stance use disorders. AM J Pschiatry 2008; 165:179-187

20.	Jones M. Towards a classification of the therapeutic community 
concept. Br J Medicince and Psychology 1959; 32:200-205

21.	Threlkeld, T., Parran, T. V., Adelman, C. A., Grey, S. F. and Yu, 
Y. (2006), Tramadol versus Buprenorphine for the Management of  
Acute Heroin Withdrawal: A Retrospective Matched Cohort Con-
trolled Study. The American Journal on Addictions, 15: 186–191.

22.	Madlung-Kratzer E, Spitzer B, Brosch R, Dunkel D, Haring C. A 
double-blind, randomized, parallel group study to compare the ef-
ficacy, safety and tolerability of  slow-release oral morphine versus 
methadone in opioid-dependent in-patients willing to undergo de-
toxification.  Addiction (Abingdon, England). 2009; 104(9):1549-
1557.

23.	Wright NM, Sheard L, Adams CE, et al. Comparison of  methadone 
and buprenorphine for opiate detoxification (LEEDS trial): a ran-
domised controlled trial. The British Journal of  General Practice. 
2011; 61(593):e772-e780. 

24.	Kusum, Bioethics-Perspectives and Dilemmas, (Regency pub, New 
Delhi,1998)

25.	Peter Singer, Practical Ethics, (IInd ed), (Cambridge University 
Press,USA,1993)

Sharon Thomas, et al. Opioid Dependence: Neuro-Biology, Clinical Features, Diagnosis and Management

Author Queries???
AQ1:   Kindly provide keywords


