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SUMMARY

Background:

Opioid use is a growinghealth concern in several nations across the globe. The western part

of Rajasthan
is knowm for opioid use in its raw forms as part of cultural

practices.
The aim of

this study was to understand how the presence of opium use in preoperative period effects the

postoperative outcomes.

Objectives:

The primary objective of this study was to compare post operative complications between

patients with and without opium use disorder. The secondary objective was to compare post

operative pain control and length ofpost operative stay between the two groups.

Methods:

This was a single institution based prospective cohort study conducted from January 2021 to

December 2022.A total of 162 patients were included in our study after taking ethical

approval and consent. The patients were divided in two groups i.e., those with Opium Use

Disorder and without Opium Use Disorder based on DSM-5 criteria. Data was collected

regarding age of initiation, type of opioid used, cause of initiation. Post operative

complications were recorded according to Clavien Dindo Classification.Post operative pain

control was assessed at 24 hours of surgery by VAS score. Comparisonwas done between

the two groups to identify association between opioid use and severity of post operative

complications, pain control and length of hospital stay.

Results:

Among the 162 who were recruited for the study, 68 patients (42%) had Opium Use

Disorder. There was significant association betweenpre operative opioid use and incidence

of major complications (Relative risk of 3.1 with 95% confidence interval, p value 0.016 )in

patients undergoing laparotomy. Pain scores were significantly higher in laparotomies (
median VAS 8 in opioids vs 4 in non-opioids, 95%confidence interval, p<0.001)

laparoscopic surgeries (VAS6 vs 2, p<0.001) and other miscellaneous procedures (VAS

score 8 in opioids vs5in non-opioids, P= 0.003). There was no significant increase in length

of post operative stay in patients with Opioid Use Disorder (p value greater than 0.05).
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Conclusion:

Consumptionof raw opium in the form of Amal, Doda is still a public concern in western

parts of Rajasthan. Presence ofOpium Use Disorder in
preoperative period causes significant

increase in incidence of post operative complications. It is also associated with poor pain

control and increased chances of ileus in the post operative period which further complicates

the management. Substance use is a potential modifiable risk factor which needs focus to

improveperi operative care and outcomesofpatients.
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INTRODUCTION

Since eternal times, use of various psychoactive substances exists in the world. Further

research on the biological and pharmacological effect of these substances had resulted in

development of multiple derivatives for therapeutic use. Abuse and addiction to these

substances has become a serious global phenomenon. Substance abuse is a complex and

multifaceted problem resulting from interaction between the individual, the drug, and the

community.

Opioids had evolved as a cornerstone in effective pain management over the past few

decades. They are derived from opium poppy plant Papaver somniferum. The latex produced

from unripe seed capsule of the plant contains alkaloids such as morphine, codeine and

thebaine whichare utilised for mass production of therapeutic drugs. It is further processed to

heroin which is used for
illegal drug trade. Overall, they can be classifiedinto three different

sub categories: (a) Opium, which includes Doda, Amal, Phukki, poppy husk, (b) Heroin

which includes brown sugar and smack,(0) Pharmaceutical opioids.

One out of twenty-five individuals in United States uses a prescription opioid medication.

Around nine million individuals were prescribed therapeutic opioid medication in Americain

2009,and hydrocodonewas the most prescribed. (1) The Centre for Disease Control and

Prevention cited opioid associated morbidity and mortality as amajorpublic concem. Despite

this, opioid consumption rose by 500% between 1999 and 2011.(1) This epidemic had

extended beyondAmerican shores and high opioid related mortality is reported in Canada(2),

United Kingdom (3),Australia (4),Mexico.

The National Surveyon magnitude of substance use in 2019 showed that opioid use in our

country is three times the global average. (5) The prevalence ofopioid use is about 2.1% in

India. (5) In contrast to developed countries, opioid epidemic in India is not physician

induced
yet. Heroin is the most commonly used opioid, followed by pharmaceutical opioids

and opium. (6)

The westerm part of Rajasthan state is unique in its characteristics of opioid consumption.

Opioid derivatives in the formofAmal,Doda are the most common cause ofopioid addiction

in this region. Another exclusive feature is the initiation of opium as a part of cultural and

social customs making this home to largest number of non-heroin and non-prescription

opioid addicts. (7)
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Onioid use is associated with nmultiple adverse effects like
respiratory depression, nervous

svstem depression, constipation and bladder
dysfunction.(8) Chronic opioid users develop

changes in signalling pathways of nervous system for
appreciation of reward, impulse and

motivation. These changes lead to dependenceand tolerance. (8)9(10) Changes in pain

thresholds leads to
challenges in pain management and rehabilitation following surgery.

Patients might also report opioid induced
hyperalgesia.(10) Chronic opium use was also

reported to increase the risk
of hepatic

and pulmonarydamage.(11)

Studies in orthopaedic population showed that
preoperative opioid use had been associated

with poor post operative pain control, decreased quality of life and increased hospital

expenditures. (12) (13)(14) Various studies reported unclear outcomes results in patients

undergoing cardiovascular
surgeries. (15) (16)

However, limited
retrospective studies which were conducted in opioid users undergoing

abdomino pelvic procedures revealed increased peri operative morbidity, readmission rates

and healthcare utilization and expenditures. (17) (18) (19)

The indigenous opioid derivates of western Rajasthan, despite having lesser concentrations of

opioid alkaloids, may result in significant morbidities due to high quantities ofconsumption.

Our study was aimed at understanding the pattern of opioid abuse and its effects on post

operative outcomesofsuch patients.
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REVIEW OF LITERATURE

The wOrd Opium was derived from the Greek term "opos," which means juice, signifying

that
natural opiates are derived from the latex or resin of the plant Papaver somniferum.

Analeesic
use of opioid substances had been scripted since 300 B.C. Any substance with

cimilar
functional and pharmacological properties is called an opioid. Numerous synthetic

anioids had been created since opium and codeine were first chemically separated 200 years

ago and opioid receptors were cloned in the 1990s. Endorphins, enkephalins, dynorphins are

somenaturallyoccurring ligands for opioid receptors. (20)

There are three classes of opioid receptors
-MOR (mu opioid receptor),DOR (delta opioid

receptor),
KOR (kappa opioid receptor) which belong to rhodopsin family. (20) The

biological
effect of opioid depends upon the receptor, the downstream intracellular

messenger system and the ion channels that regulate them. All the three types ofreceptors are

G protein type which are linked and coupled to secondary messenger cyclic adenosine

monophosphate (cAMP) and inward rectifying potassium channels (GIRK). Activation of

GIRK causes hyperpolarisation
and inhibition of activation potentials. Thus, opioids inhibit

activity
of several neurons causing analgesia and sedation. (20)

Effects of opioids are related to neuroanatomic location of mu receptors. Activation of

mesolimbic dopaminergic pathways from ventral tegmental area (VTA) to the nucleus

accumbens produces Euphoric effect. This is caused by inhibition of GABAergic neurons.

Large bolus doses of opioids produce a burst ofdopamineneuron activity which produces the

so called "high" by misused substances. However, transdermal and oral routes of prescription

opioids do not cause such effect due to slow release. Normal mu-receptor
ivation by

endogenous opioids inhibits the cyclic adenosine monophosphate (cAMP)-protein kinase A

(PKA)-cAMP response-element binding protein (CREB) cascade in noradrenergic neurons

within the locus coeruleus through inhibitory Gilo protein influence on adenylyl cyclase.

Similarly,
acute exposure to opioids inhibits this system,

whereas chronic exposure
to opiates

leads to upregulation of the cAMP pathway in an attempt
to oppose opioid-induced inhibitory

influence. Upregulation
of this system is involved in opioid tolerance, and when the opioid is

Temoved, unopposed noradrenergic
neurotransmission is involved in opioid withdrawal.

pregulated PKA phosphorylates CREB, initiating
the expression

of various genes such as
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turosine hydroxylase (TH) and brain-derived
neurotrophic factor (BDNF). BDNF is

implicated in long-term neuroplastic changes in
response to chronic opioids. (21)

Development of opioid tolerance and withdrawal(22);
The development oftolerance and withdrawal was linked to mu

receptors and the following

cAMP protein kinase A CREB (CAMP response element binding protein) intracellular

cascade. Functional polymorphismsin the mu
receptor gene, epigenetic methylation leading

to changes in DNA region of mu receptor gene are responsible for difference in abuse

liability
of individuals. When large doses of opioids saturate the mu receptors and cause

inhibitory effect over weeks,changes occur in a second set ofneurons in the locus cereleus

leading to tolerance and withdrawal symptoms.

Opioid derivatives (22)

Most clinically used opioid agonists act on MORs. They are responsible for analgesia,

changes in respiratory, cardiovascular, gastrointestinal and neuroendocrine functions. The

milky juice extracted from unripe seed capsules of the opium poppy plant is dried and

powdered to make several alkaloids. They are basically divided into two classes.

Phenanthrenes are morphine, codeine and thebaine. Benzylisoquinolines are papaverine and

noscapine.

Many synthetic derivatives are simple modifications of morphineor thebaine. Thebaine has

poor analgesic effect but its derivatives etorphine are highly potent.Oxycodone and naloxone

are also derived from thebaine. Hydromorphone,oxymorphone and oxycodoneare derived

from morphinemolecule. Heroin is diacetylmorphine which rapidly gets hydrolyzed into 6-

Mono acetyl morphine, a highly lipid
soluble agent which is responsible for the

pharmacological actions of heroin.

Problem statement

Opioid analgesics were historicallyused for acute and cancer related pain. Early publications

showing lower rate of addiction to opioids led to surge in utilization of opioids in chronic

non-cancerous pain. (23) (24) Consumption of opiates and its misuse in United states had

reached epidemic status in the last two decades. Over nine million individuals in the United

States reported use of opioids with hydrocodone
alone prescribed 130 million times in

2009.(17) Similar monumental increase had been documented in Canada, Australia and

Mexico.
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Trend in Indiansubeontinent:
Tva national surveys were held in 2004 and 2019 to estimate the

magnitude of substance usein India.The 2019 survey estimated the
prevalence of

opioid use to be three times the globalaverage at 2.06%, heroin (1.14%) being the most
commonly used followed bynharmaceutical opioids(0.96) and other forms of

opium(0.52%). An estimated 77 lakhproblem opioid users" were
present in the

country. Uttar Pradesh, Punjab, Haryana, Delhiwere the leading states ofopioid use.(25)

India is one of the twelve countries that were allowed poppy cultivation following
International conventions.(26)The Narcotics and

Psychotropic Substances Act, 1985
empowers the government to

regulate the cultivation of opium. (6) In order to facilitate
access to essential

prescription opioids, India's
previously stringent National Drugs and

Psychotropic Substances Act was amended in 2014.These include fentanyl, hydrocodone,
codeine, which were prominent cause ofthe

epidemic in America. According to 2004 census,
the non-synthetic form of opium was the most consumed type in our country. The 2019
national survey showed shift to heroin as the most common opioid used.(6) These trends

indicate the chances of
pharmaceutical opioid epidemic in the coming decade similar to

western countries.

Rajasthan houses one the highest number of traditional opium users in the country. Because
of centuries-old sociocultural practices, the western districts of Rajasthan, known for their

desert climate, bear a
disproportionate burden of opioid users. Opium is available in the local

communities in two forms. Amal, which is the nugget form, is dissolved in water and filtered

through a porous cloth. The extract is then consumed in liquid form.Doda,on the other hand

is a powder form which is mixed with dried cow dung and smoked through a pipe. (7) (27)

Consumptionof Amal or Doda often starts at a young age due to exposure to it in social

gatherings. They initially start it as a fun during social gatherings or festivals or to enhance

their status in society. Later, it converts into a habit to alleviate worries during dry seasons or

pain due to strenuous work. The ancient Rajput clan particularly used this to reduce

bleeding and apprehension during wars. The population also believe that opium mitigates

many health problems like cough, diarhea, body aches. It was also believed to improve

cardiac functioning and also asan aphrodisiac .(7)

To handle this huge burden, state government regulated the sale of poppy straw through

licensed shops called Doda post. In 2016,Rajasthan high court cancelled the permits of all
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noda posts. Even after the ban, there was no
significant reduction in the number of opioidusers due to illicit trade. (26)

Opioid usedisorder:

The terms dependence and addiction, which were used in
classification given by Diagnostic

and Statistical Manual of Mental Disorders (DSM) IV became obsolete in 2013 with the
introduction of DSM-5edition. The revision

brought numerouschanges in
organization and

diagnostic criteria of nearly all the mental disorders described previously. The latest edition

includes opioid use disorder, opioid intoxication and opioid withdrawal under opioid related

disorders.(28)

A major change in this classification is merging "substance abuse" and "substance

dependence" under a single terminology i.e., Substance Use Disorder (SUD). According to

DSM-5, the diagnosis of opioid use disorder requires use of opioids and fulfilling two or

more ofeleven criteria in a twelve-month period. (29) Diagnostic criteria is mentioned in the

Table 1 below. Withdrawalsymptoms include dysmorphic mood, nausea, vomiting, muscle

aches, rhinorrhea, lacrimation, fever, yawning, pupillary dilation, piloerection,diarrhea and

insomnia. (22)
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Table 1: TheDSM 5criteria.

DSM 5

Criteria "SUD": Two out of 11 eriteria
chustering in a 12-month

period are needed tomeet disorder threshold

Recurrent substance use in
situationswhere it is

physically hazardous

Recurrent substance use resulting in a failure to fulfil
major role

obligationswork, school, or home

Continued substance use despite having persistent or recurrent social orinterpersonal problemscaused or exacerbated by the effects of the substance

Added: Craving or a
strong desire or urge to use the substance

Substance is taken in
larger amountsor over a

longer period than was intended|There is a
persistent desire or unsuccessful efforts to cut down or

controlsubstanceuse

A great deal oftimeis spent in activities necessary to obtain the substance, use the
substance, or recover from its effects

|Important social, occupational, orrecreational activities are given up or reduced

|because ofsubstance use

| Substance use is continued despite knowledgeofhaving a persistent or recurrent

physical
or psychological problem that is likely to have been caused or exacerbated

by substance use

|.Tolerance, as defined byeither

|1.
a need for markedlyincreased amountsofsubstance to achieve intoxication or

desired
effect or

2 a markedly diminished effect with continued use of the same amount of the

substance

|Withdrawal which is manifested by either:

1. the characteristicwithdrawal syndromeforthe substance

2 the substance (or a similar substance) is taken to relieve or avoid withdrawal

symptoms

Severity Severity is assessed in terms ofthe number of symptoms that meet criteria:

Mild: two to three symptoms

Moderate: four to five symptoms

Severe:six or more symptoms
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Systemiceffect of opioid misuse:

Iahalational
and intravenous opioids cause high drug concentrations in brain, that produces

ush" which is followed by euphoria, tranquility and sleepiness. Besides the effects on

central and peripheral
nervous system, they also effect wide range of other organs. Secretion

of pituitary
hormones such as corticotropin releasing factor and luteinizing

hormone is

reduced which in turn reduces levels of cortisol and sex hormones respectively. This
causes

impaired stress response and reduced libido. They also effect secretion of thyrotropin and

growth hormone. They cause reduction in
sensitivity

of brainstem to stimuli like increased

blood carbon dioxide levels. This can lead to respiratory depression and in patients with

pulmonary disease, may lead to significant complications. Loss of gag reflux may cause

aspiration pneumonitis.
Death from opioid poisoning in majority ofcases is due to respiratory

arrest.

Opioid receptors are richly
distributed along the gastrointestinal

tract. Opioids cause increase

in basal tone of gut muscles causing non propulsive contractions. This causes delayed gastric

emptying,
reduced small bowel motility leading to constipation. Direct stimulation of

chemoreceptor trigger zone in area postrema of medulla causes nausea and vomiting. They

cause sphincter
of Oddi constriction leading to biliary

colic and dilatationof CBD.

High doses of opioid can cause hypotension by release of histamine from mast cells,

inhibition of baroreflexes and reduced cardiac activity.
Concurrent use of CNS depressants

can increase the risk of hypotension. Higher doses can increase skeletal muscle tone and

cause effects ranging from twitching to generalized spasm.Chronic opioid use can increase

sphinctertone and urinary stasis in postoperative period.

Chronic opioid use can lead to opioid induced hyperalgesia. Though the exact mechanism is

not well understood, few suggested that the stimulatory effects on innate immune signaling

leads to central sensitization. Opioids also modulate immune system by directly effecting

cells of immune system or through central neuronal mechanisms. This leads to modest

immunosuppression
and increased susceptibility

to infections.

Intravenous opioid users have separate risk of complications. Sharing of syringes and needles

increase the chance Hepatitis B, HIV/AIDS. Injections
can also cause abscesses in various

organs, meningitis and osteomyelitis. (22)
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Postoperative complications:

lrrespective of years of training and experience, every surgeon faces surgical complications.

They can occur due to various reasons: (a) due to
compromise of patient's condition by

disease process; (b) due to technical errors in the procedure; (c) due to general condition of

natient and associated comorbidities and addictions.(30) Evaluation of surgical procedures in

nrevious centuries was hampered due to lack of consensus to define and grade the surgical

outcomes. Initial classifications included inconsistent use of terms like minor, moderate and

major.(31)

Clavien-Dindo gradingsystem

A novel approach was developed to rank complications by Clavien et al in 1992. Based on

the outcome, they were differentiated into (a) complication, (b) failure to cure and (c)

sequela. Complications were defined as unexpected events not intrinsic to procedure. When

the purpose of the procedure was not fulfilled, it was termed as failure and outcomesinherent

to procedure were temed as sequela. (31)

These complications were classified into four grades:

.Grade 1: These are alterations from the
ideal postoperative course, non-life

threatening,
and with no disability.

.Grade 2: Potentially life-threatening but without residual disability. These are again

subdivided based on the requirement for invasive procedures.

Grade 3: Thosewith a residual disability, including organ resectionor persistenceof

life-threatening conditions.

Grade 4: Death as a result ofcomplications.

After 12 years of its routine usage, it was modified in 2004. This was based on therapy

required to treat the complication. The rationale was to eliminate the subjective interpretation

of serious adverse events. A 5-scale classificationsystem was created as shown in the Figure

2 below. It was validated in a cohort study with 6336 participants.
The reproducibility was

evaluated by international surveys and the current scoring system had been used for the past

25 years. Some institutions further categorized
them into minor complications (includes

grade I and grade II)
and majorcomplications (includes grade III to grade V). (32) (33)
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Table 2:The Clavien Dindo Scoring systemof surgical complications.

Classification of Surgical Complications

Grade Definition

Any deviation from the normal postoperative course without the
need for

pharmacological treatment or surgical,endoscopic, and

radiological interventions

Allowed therapeutic regimens are drugs as antiemetics, antipyretics,

analgesics,diuretics, electrolytes, and physiotherapy. This grade
also includes wound infectionsopened at the bedside

Requiring pharmacological treatment with drugs other than such

allowed for grade I complications Blood transfusions and total

Grade I

Grade II

parenteral nutritionare also included

Requiring surgical,endoscopic or radiological intervention
Grade II

Grade Illa, Intervention under general anaesthesia

Intervention under general anaesthesiaGrade IIIb

Grade IV
Life-threatening complication (including CNS complications)

requiring IC/ICUmanagement

Single organ dysfunction (including dialysis)

Multiorgan dysfunction

Death of a patient

GradeIVa

GradeIVb

Grade V
Suffix"d"

If the patient suffers from a complication at the time of discharge

(see examples
in

Table 2),
the suffix"d"(for"disability")is added

to the respective grade ofcomplication. This label indicates the
need for a follow-up to fully evaluate the complication.

*Brain hacmorrhage, ischemic stroke, subarachnoid bleeding, but excluding transient

ischemic attacks.

IC-Intermediate care;ICU-Intensive care unit

Patients
undergoing emergency surgery differ significantly from those having elective

procedure. Patients undergoing emergency procedures do not have the phase ofpre operative

optimization. A fraction of patients present with organ failure in pre operative period. Panu et

al. conducted a cohort study on 444 patients having emergencysurgical procedure. They had

come to a conclusion that Clavien Dindo classification can be applied for evaluation of

ergency procedure outcomes with consideration of risk stratification of patient's

comorbidities and preoperative organ dysfunction. (34)
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PREVIOUS STUDIEs

Malviva A et al., (2011) performed a prospective study which included cohorts of 71 opium
addict and 50 non-addict patients admitted in various surgical wards. The study focused on

nresentation and the
post-surgical complications encountered in these patients vis-à-vis

others. The work concludes that opium addicts suffer a much higher degree ofpostoperative

morbidity as compared to non-addicts. They have found the occurrence of respiratory

complications in opium addicts as 50% as comparedto 24% in non-opium addicts. (19)

Cron et al., (2017) conducted a retrospective analysis of effect of preoperative opioid use on

hospital
costs and outcomesafter major abdominal surgeries.The study showed 9.2% higher

hospital
costs in opioid users. Pre operative opioid use was also associated with longer length

of stay (95% CI 2.3%%-23.5%; adjusted means 5.9 vs 5.2 days; P % 0.015), increased risk of

majorcomplications (odds ratio 1.36; 95% CI 1.04-1.78; adjusted rates 20% vs 16%; P%
0.023) and readmissions (oddsratio 1.57; 95% CI 1.08-2.29; P 40.018).(17)

Walijee et al., (2017)had done a
retrospective study on Effect of Preoperative Opioid

Exposure on Healthcare Utilization and
Expenditures Following Elective Abdominal Surgery

in United States. They observed that
perioperative morbidity, readmission rates, and costs

were higher among patients who reported preoperative opioid use. However, post-operative

complications, use
of analgesia were not assessed. (18)

Menendez et al., conducted a
retrospective cross-sectional study based on data fromn

National Inpatient Sample(NIS)of United States from2002 to 2011 to assess the prevalence
of opioid abuse and its effects on post operative mortality and morbidity in elective

orthopaedic surgery cases. It showed a 152% raise in prevalence of opioid use over the

decade. The study also showed strong association of opioid abuse with postoperative

mortality (odds ratio 3.7: 95% CI, 2.7-5.1), increase in post operative complication like

surgical site infection(OR,2.5; 95% CI, 2.0-3.0), pneumonia(OR,2.1; 95% CI, 1.8-2.3) and

postoperative ileus (OR, 1.4; 95% CI, 1.3-1.6). (12)

Lee et al ,conducted a prospective cohort study to identify pre operative opioid use as a
predictor of post operative outcome in patients who were undergoing spine surgery.

Evaluation of583 patients revealed that preoperative opioid use had increased scores ofpost

operative
disability indices. (35)

Ayumi et
al., conducted a retrospective analysis on opioid abuse and its association with

0Dstetrical outcomes in pregnant women. Data of over 37 million deliveries from 1998 to
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2011 in National Inpatient sample database was
analysed. It showed increased odds of

maternal death(adjusted odds ratio [aOR],4.6; 95% CI, 1.8 to
12.1,) and other obstetrical

complications like Intra uterine growth retardation (aOR,2.7; 95% CI), Placental abruption,

length ofstay (aOR, 2.2; 95% CI). (36)

Gary M et al., conducted retrospective cohort study to analyse the impact of opioid use

disorder on hospital costs and length of stay in
postoperative patients. It revealed significant

increase in total hospital costs (7.4% increase; 95% CI 3.83 to 10.96; p <0.001)and length of

stay (10.3%increase; 95% CI 6.5 to 14.2; p<0.001) in patients with opioid use disorder.(37)

Azarasa et al., (2009) had done a prospective study to investigate the prevalence of

substance use and its effects on
postoperative morbidity and mortality among patients

undergoing cardiac surgery in northwest Iran. According to this study, postoperative

complications and in hospital mortality in opioid users were not statistically different from

controlgroups(38).

Dewan et al., conducted a retrospective cohort study on 5.7 million adults to compare

outcomes in cardiac surgery between patients with and without OUD. It showed that

mortality was similar between both the groups (3.1% in OUD vs 4.0% in without OUD: P =

0.12). However, the overall incidence of major complications was higher in the opioid use

group (7.3%vs 3.8%:P<0.001). It was also associated with a longer length of stay and higher

hospital costs. (39)

Sadeghian et al., conducted a retrospective cohort study on 4398 patients to identify

association betweenopium dependenee and post operative complications following coronary

bypass procedure. A propensity matched study revealed no significant relation with in

hospital complications. (15)

Safaii et al., conducted a descriptive study to comparemorbidity and in hospital mortality in

patients undergoing coronary bypass procedure. It showed no significant difference in

mortality or postoperative length of stay between opioid users and non-users. However,

rehospitalisationrates were higher in opioid users. (16)

Margaret et al., study on how new persistent opioid
use in patients after bariatric surgery

ettects physiological and psychological outcomes. In a total of 27,799 patients who

underwent bariatric surgery over 10 years, incidence ofnew persistent opioid use was 6.3%.

he
study showed that new opioid users had poorer surgical success rates (57.6% vs.
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60.3%;p<0.0001)and worse scores in psychological wellbeing (35.0 vs. 33.1; p<0.0001)

and depression (2.4 vs.5.0;p<0.0001). (40)

Efect of preoperative opioid use on post operative outcomes had been studied in several

retrospective studies
in orthopaedic and cardiac

surgeries. However,its effect on abdominal

surgeries
has not been widely explored. Given the effect of opioid derivatives on various

organ systems, we aim to understand its impact in outcomes of general surgery patients. This

can further help for surgical quality improvementby creating tailored
peri operative care in

such patients. Despite being less potent, the high burden of native, non synthetic opioid

consumption in the country necessitates further research to understand their role in

postoperative outcome.
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AIM AND OBJECTIVES

AIM:

To determine association between opium use disorder and post-operative complications.

ORJECTIVES:

Primary obiective:

To comparepost-operative complications between operated patients with opium use

disorder and without opium use disorder.

Secondary obiective:

To comparepost operative pain control in patients with and without opium use

disorder.

To compare length of post operative stay in patients with and without opium use

disorder.
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MATERIAL AND METHODS

1. STUDY SETTING

dv was conducted in patients admitted under General Surgery department of All
India

Institute
of Medical Sciences (AIIMS),Jodhpur.

2. STUDY DESIGN

A hospital
based prospective cohort study.

3. STUDY PARTICIPANTS

InclusionCriteria:

All patients
admitted under general surgery department who underwent surgery.

Exclusion Criteria: Patients with either of the following conditions were completely

excluded from the study.

1. Patients who were above70years age.

2. Patients who required ICU care pre operatively.

4. SAMPLE SIZE

This study recruited 162 adult patients who had been admitted and operated in the

Department Of General Surgery, All India Institute of Medical Sciences, Jodhpur.

Malviya et al (2011) performed a prospective study which included cohorts of 71 opium

addict and 50 non-addict patients admitted in various surgical wards. They have found the

OCcurrenceof respiratory complications
in opium addicts as 50% as compared to 24% in non-

opium addicts. We estimated the above samplesize at 80% power, 95% confidence interval,

10%
contingency.

5. STUDY DURATION

he patients were enrolled from January 2021 to June 2022, and the next 6 months(1"July

2022 to 31H December 2022)were used for data compilation,
data analysis, and submission

of the final draft.
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6. STUDY PROCEDURE

After

receiving approval
from the institutional research committee and the institutional ethics

spital-based prospective cohort study was carried out in the Department of

committee,
the hospit

General
Surgery

atAlIMS, Jodhpur.

All the patients
admitted in the department of General Surgery had a thorough history taking

ac a Dart of routine clinical care. Patients undergoing surgery were explained in detail about

the format of the study with the help of a patient information sheet.A written and informed

consent was taken from patients who were willing to participate in the study. These patients

co

were considered as our study cohort. Patients were diagnosed with OUD if they fulfilled at

least two out of eleven criteria given by DSM-5 for substance use disorder.

Rest of the operated patients were considered not to have Opium Use Disorder (non-OUD

group).

Demographic data including age, gender, place of living, religion
was collected. Data

regarding comorbidities, substance use was collected.Patients with opioid use disorder were

inquired
about the age of initiation, frequency of usage, form of opium intake and reason for

initiation.

All the patients
in the cohort were followed up through the peri operative period till

discharge.
Post operative pain control was evaluated with the help of Visual Analogue Scale

at 24 hours of post operative period. Duration of hospital stay following surgery was recorded

in days. Complications
in the post operative period were documented and classified

according to Clavien Dindo grading
ofpost operative complications.

Care was taken not to

include
existing pre operative organ failure as a post operative complication. Day of return of

bowel sounds was noted by auscultation. All the patients
in the cohort were classified into

wo
groups: with OUD and without OUD. Further data analysis was compared between the

wO
groups. The primary and secondary objectives

were analysed between patients

undergoing similar kind of procedures by grouping
them into three categories viz.

CAploratory laparotomy, laparoscopic and other (includes debridement and amputations).

1. STATISTICAL ANALYSIS

ed Were analysed using Statistical Packagefor Social Sciences (SPSS)version (28.0),IBM

Inc.
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Descriptive
statistics such as mean, median, standard deviation and

interquartile range for

ntinuous variables and frequency along with
percentages of categorical variables were

calculated.

Summarized data were represented using Graphs and Tables. Student t-test was used for

comparison
of quantitative data with normal distribution. Mann Whitney U test was used to

compare numerical data without normal distribution, and two-tailed Chi square analysis was

used for categorical data.

Multiple groups of continuous data werecomparedusing a Kruskal-Walli's test.

The Wald H0 test was used for categorical data.A p-value of <0.05 was taken as significant.

8. ETHICAL CONSIDERATION

The Institutional Ethics Committee (IEC)granted ethical approval (AIIMS/IEC/2021/3362).

After obtaining written consent, patients were recruited. All patients recruited in the study

received standard treatment care and were assured that their recruitment in the study did not

alter their standard diagnostic evaluation and management.

All personal information gathered throughout the study was kept strictly confidential.
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OBSERVATIONS AND RESULTS

Study cohort:

During the period of investigation, a total of 162 patients were recruited out of which 68

patients (42%)had OUD and 94 (58%) patients did not have OUD.

with OUD no OUD

68

94

Figure 1: Pie diagram showingfrequencyof opioid use disorder in the studycohort.

Demographic characteristics of patients with OUD:

In our exposure group, 65(95.6%)patients were male and 3 patients (4.4%)werefemales

They were aged between32 and 70 years with a medianage 60 years (1QR =65 to 47) as

shown in figure 2.
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X55.85294118
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40

20

10

0

Figure 2: Graphical representation
of agedistribution of OUD group.
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In our study, 75% of the patients in the exposure group (n
= 51)belonged to rural areas of

Rajasthan
and 25% belonged to urban areas as shown in figure 3. Whereas, 73.4% of non

OUD patients belonged to rural areas and 26.5% to urban areas. 95.6% of the patients (n
=

65) were Hindus and 4.4% (n
=3)were Muslims

CHART TITLE

100%

90%
17 25

80%

70%

60%
URBAN

50%
RURAL

40%
51 69

30%

20%

10%

0%
OPIOIDS NON OPIOIDS

Figure 3:Graphical comparisonof locality
of cohort.

The mean age of initiation of opium was 32.6 years ranging from beginning at as
early

as 20

years till 64 years as shown in figure 4.

age of initiation of opium
70

60

50

0
40

31.022255st 30
30

20
20

10

0

Figure4: Graphicalrepresentation
of age of initiationof opium.
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It was observed that 22.4% patients started opioid use due to social customs. Others started

opioid use either for pain relief (32.8%)or out ofown interest (44.8%).

REASON FOR INITIATION

22%
33%

social customs

Owninterest

painrelief45%

Figure 5: Pie diagram depicting the reason for initiationof opioids

The form of opium abuse was also diferent with 33.8% patients using only Doda, 25%

patients using Amal/A feem and the rest (39%) in combination as shown in figure 6. 62

(95.8%) patientsconsumed opium on a daily basis and the rest (4.2%)on a weekly basis.29

patients (42.6%6) also had history of consumption ofsmoking,alcohol or some other form of

substance

Count of FORM OF OPIUM INTAKE

AFEEM/AMAL,
DODA

DODA

AFEEM/AMAL

AFEEM/AMAL
DODA, OPOID
MEDICATION

Figure 6:Bar diagram depicting the type of opioid consumed.

n our study, 36.7% patients had associated comorbidities like hypertension (22%),Type 2

Diabetes Mellitus (16),peripheral vascular disease (8.86), malignancy (7.4%)and Chronic

Obstructive PulmonaryDisease (COPD)(2.9%).
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Twenty five percent of patients with OUD (n = 17) underwent elective surgical procedure

whereas 75% (n
=51)patients underwent surgery on emergency basis as shown in figure 7.

TIMING OF SURGERY

25%

EMERGENCY

ELECTIVE

75%

Figure 7: Pie diagram depicting timing of surgery in OUD group.

In our study, 54.4% patients underwent exploratory gastrointestinal (GI) procedure, 23.5%

underwent laparoscopic Gl procedure, 22.2% patients underwent miscellaneous procedures

like amputation (5),debridement (7), Incision and drainage (2).

TYPE OF SURGERY

100%

90%
10.3

80%

70% 23.5 INCISION& DRAINAGE

60% AMPUTATIONS

50% DEBRIDEMENTS

APGI
EXPLORATORY GI

40%

30%
s4.4

20% L

10%

0%

PERCENTAGE

Figure 8:Graphicalrepresentation of type of surgery performed in OUD group
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Demographiccharacteristics of patients without OUD:

Out ofthe
94 patients in the study cohort without OUD, 75 patients (79.8%) were male, 19

patients
(20.26)were female. 73.4% patients belonged to rural region and 26.6%belonged to

urban region.

64.8%of patients had no historyofaddiction while the remaining had history of consumption

ofproducts like tobacco (28.7%), alcohol (8.5%), ganja (2.1%)

Associated comorbidities included type 2 Diabetes Mellitus in 21.2%, Hypertension in

23.4%, Peripheral vascular disease in 9.5% and malignancy in 3.1%
of patients.

94.7% (n=89) patients underwent emergency surgical procedures and 5.3% underwent

elective procedures. These included exploratory GI surgeries(69.1%), laparoscopic surgeries

(10.6%) and other procedures like amputations (14.9%) and debridement (4.36) as shown in

figure 9

TYPE OF SURGERY IN NON OPIOIDS

100%
14.9

90%

80%
106

70%
691 AMPUTATIONS

60%
DEBRIDEMENTS
LAPGI

EXPLORATORY GI

50%

40%

30%

20%

10%

0%
PERCENTAGE

Figure 9:Graphicalrepresentation
of type of surgery performed in non OUD group.

Postoperative complications:

In our study, out of98 patients
who underwent exploratory laparotomy (37with OUD vs 65

without OUD), 89.2% ofpatients with OUD and 55.4% of patients
without OUD developed

post operative complications. Hence,patients with opium use disorder were more likely
to

havepost operative complications
when compared

to others. X* (2,N=102)
12.3, p

0.0004.
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POST OP COMPLICATIONS IN EXP GI

SURGERIES

40

35

B0
25
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0 GRADEI GRADE II GRADE II GRADE IV GRADEV

13.5 21.6 19 16.210.8 19With OUD

12.3 12.3 1.5 4.624.6
Lnon OUD 0 44.6

Figure 10: Graphical representation of gradewise incidence of complications in the two

groups undergoing exploratory laparotomy.

Our study showed that there was significant association between risk of major complications

(Clavien Dindo grade III, IV,V) in patients with opioid use disorder.*(2,N= 102)
=

19.9,p

value< 0.01.

100%

90%

80% 29
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70%

60%
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40% 24

30% 21
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294NONE
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12MAJOR COMPLICATION
s

21

count of patients

Figure 11: Stacked bar diagram representing
post operative outcomesin patients

undergoingexploratory
laparotomy.
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Incidenceof majorcomplications in OUD
group 21/(12+ 4+21)=0.56

Incidenceofmajorcomplication in nonOUD group =12/(29+ 24 +12) =0.18

Relative Risk (RR)
=incidence in pts with OUD/ incidence in pts without OUD

-3.1 (p value =0.016)

A total of 26 patients underwent laparoscopic procedure. 37.5% patients with OUD

developed minor complications and 12.5% developed major complications. However,all the

10 patients
without OUD were discharged free

of post operative complications.

34 patients
in cohort groupunderwent various miscellaneous procedures like amputation and

debridement. It was found that there was no significant difference in incidence of post

operative complications between OUD and non-OUD group, X(2, N= 34) =1.5, p
=

0.21.(shown in Table 3)

Table 3:Depicting postoperative outcomesin patients undergoing non abdominal

procedures.

OUD present?

no yes

Count percentage Count percentage

0 6 31.6% 2 13.3%

GRADE I 21.1% 4 26.7%

GRADE II 0 0.0% 6.7%

GRADE III 8 42.1% 26.7%

GRADE IV 5.3% 3 20.0%

GRADE V 0 0.0% 1 6.7%

Postoperative paincontrol:

It was observed that opium use disorder was associated with poor analgesic control and

significantly higher pain scores when compared to non OUD group. Median VAS scores at

24 hours in exploratory laparotomy groupwas 8 in OUD groupand 4 in non OUD group(p

value <0.001 by Mann WhitneyU test).
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Table 4: Depicting VAS score at 24hoursin various procedures in patients with OUD vs

without OUD

opium use disorder present?

yes p valueVAS score at 24 hours no

Median Q1 Q3 Median Q1 Q3

Exploratory Laparotomy 4.0 4.0 4.0 8.0 6.0 8.0 <0.001

2.0 2.0 5.5 7.5 <0.001Laparoscopic surgery 2.0 6.0

4.0 6.0 6.08.0 0.003others 5.0 8.0

*Q1
=

first quartile, Q3 =third quartile

Median VAS score at 24 hours in laparoscopic group was 6 in OUD groupand 2in non-OUD

group (P value <0.001 by Mann Whitney U test). Median VAS scores in patients who

underwent miscellaneous procedures was 8in OUD group and 5 in non-OUD group. (p value

0.03)

NonOUDOUD

GROUP
group10

9

K67791765

4.021225596

3
2

1

0

1

Figure 12: box whiskerplot forVAS score of patients undergoingexploratory

laparotomy.

Lengthofpostoperative hospital stay:
In our study, no significant association was found between presence of opioid use disorder

and
length ofpost operative stay irrespective of type ofprocedure done.
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Table No 5:Comparison ofpost operative stay in different surgical groups.

opium use disorder present?

Length of post operative stay (days) p value
no yes

Median Q1 Q3 Median Q1Q3
7.0 6.011.0 11.0

|7.0|14.0
0.051

3.0 2.0 3.0 4.0 2.5 6.5| 0.097

ExploratoryLaparotomy

Laparoscopic surgery

others 7.0 4.0 12.0 9.0 7.0 16.0 0.286

**P value calculated by Mann Whitney U test *Q1
=

first quartile, Q3 = third

quartile

Postoperative Ileus:

It was observed that the risk of post operative ileus was significantly higher in OUD group.

The mediantime for return ofbowelsoundswas significantlyhigher in OUD patients(3days

in exploratory laparotomy procedure and2 days in laparoscopic procedures) when compared

to non-OUD group(2days in laparotomy procedure and 1 day in laparoscopic procedures), p

value by Mann Whitney U test. Similar results were identified in laparoscopic and

miscellaneous procedure group.(Shown in table 6)

Table No 6:Comparison ofpost operative return of bowel sounds in different surgical

groups.

opium use disorder present?

Day of return of bowel sounds(days) yes p valueno

Median Q1Q3 Median Q3
2.0 1.02.5 3.0 2.05.0<0.001Exploratory Laparotomy

Laparoscopic surgery 1.0 1.0 1.0 2.0 2.0|3.0 0.001

others 1.0 1.01.0 2.0
1.0|2.0

0.003

**P
value derived by Mann Whitney U test *Q1 =first quartile, Q3=third quartile
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DISCUSSION

Compared
to other major nations suffering from the ongoing opioid epidemic, our country

faces a different challenge in the type of opiates consumed and the socio-cultural customs

attached
with it. Our study focussed on effects ofopiunm use disorder on surgicaloutcomesof

patients.

A total of 68 patientshad opioid use disorder in our study. 95.6% ofthese patientswere male.

Malviya et al reported an all-male series in their study. (19) However,ethnographic study by

Ganguly (7) described prevalence of opium use even in females during social gatherings.

Adults of both the sexes believe that opium mitigates several health problems. The low

reportedfemale prevalence may be due to associated social stigma.

Seventy five percent of opioid users in our study belonged to rural parts of Rajasthan,

indicating high prevalence of opium use in the village areas. People living in desert regions

of western Rajasthan started using opium to alleviate pain during wars and to escape mental

stress during drought seasons. (11) Lackofadequate
health care system in the desert regions

even in this century encouraged the locals to continue their traditional practices. Studies show

prevalence rate
of opium addicts as high as 13.4% in western Rajasthan villages with highest

prevalence in Barmer district at around 8.4%.(41) (11)

The exclusive feature in this part ofIndian subcontinent is the initiation ofopium s a part of

social customs. It was mandatory in few regions to consume opium in social gatherings and

weddings. This had led to exposure to the drug at young age group. (7) The mean age of

initiation of opium in our study was 32.6 years starting
at as early as 20 years our age.

Malviya(19), who did a similar study had their youngest opium addictof30years. Our study

showed that nearly 45% patients started opioid use out ofown interest and 22% due to social

customs.

In
contrary to worldwidetrend where heroin or preseription medication is the leading type of

opioid abused, Rajasthan houses the largest number of natural opioid abusers. Amal and

Doda are obtained from dried opium husk. Doda is a cheaper variant which is easily available

even to the poorer sections of society. Majority of patients in our study also used Doda

(33.8%) as the most common single formofopioid substance.
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severity
of post operative complications in our

study was measured based on the type of
The

ntervention used using Clavien Dindo Classification. The rationale was to eliminate

ubjective interpretationofadverse
events and tendency to downgradecomplication. (31)

To assess the primary and secondary objectives of our study, we had identified all the

atients into three different groups based on type of procedure performed i.e., open

abdominal surgeries, laparoscopic abdominal surgeries and other miscellaneous procedures.

Laparotomy surgeries comprise of larger incisions and higher postoperative pain when

ompared to laparoscopic surgeries. They are associated with higher chances of post

operative atelectasis and pleural effusion due to pain. Opioids are known to effect respiratory

centres, immune system and gut motility which increase the risk of post operative

complication.
Our study showed that patients with OUD were three times more likely to have

major complication (grade II, IV, V) than non- OUD group (RR =3.1, p value 0.016)

during open abdominal surgeries. However, no significant association was found between

incidence of post operative complications and opioid use in laparoscopic or other

miscellaneous surgeries. This can be also be attributed to fewer number of patients in the

above two groups. Similar findings were noted by Malviya (19) and Cron et al(17) in

abdominopelvic surgeries. Supporting results were also seen in studies done in orthopaedic

and cardiac patients. (12) (39) However,some observational studies done in cardiac surgery

patients did not show significant association between opioid abuse and operative outcomes.

(15)(38) (16)

Pain management is a majorchallenge for the surgeon and anaesthetist in the post operative

period. Tolerance to opioids and opioid induced hyperalgesia can cause difficulty in

achieving adequate analgesia. (10) (8) (22)We observed that pain scores were significantly

higher in patients with opioid use disorder irrespectiveoftype ofprocedure performed. Poor

pain control can also lead to increase in length ofstay and consequent health care utilisation

and expenditures. This was seen in many studies conducted on patients undergoing

orthopaedic and abdominopelvic surgeries (18) (12).

In our study, length of hospital stay was not significantly increased
in patients with opium

Use disorder.In contrast, retrospective studies conducted by Walijee et al(18) and Cron et al

(17)showed longer lengths of stay in opioid users. This was attributed to higher incidence of

complications, ileus and poor pain control.
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Strengths andlimitations:

AMany studies done previously were retrospective analysis. The major strength of our study

was being a prospective type of cohort study were
appropriate documentation of exposure

and outcomes in the follow up period was possible. Utilisation of DSM 5 criteria helped in

accurate diagnosis of Opium Use Disorder and
strengthen interpretation as per of our

objectives.

Our study had some shortcomings. There was no protocol for drugs to be used for initiation

and step up of post operative analgesia. Occasional use of natural opioids or opioid

medications in patients under non exposure group can affect the study outcomes. Effect on

individual organ system was not analyzed as Clavien Dindo classification was used.
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CONCLUSION

To conclude,
hedonistie and traditional

consumption of raw opium in the form of Amal,

Doda is still a public concerm in westerm parts of Rajasthan. Presence of Opium Use Disorder

in preoperative period causes significant increase in incidence of post operative

complications.
It is also associated with p0or pain control and increased chances of ileus in

the post operative period which further complicates the management.. All of this translates

into greater
utilization ofhospital resources and hospital costs.

Substance use is a potentially modifiable risk factor which needs focus amid the opioid

pandemic worldwide. Our study further stresses upon identification ofsuch patients in the pre

operative period which can help to improveperi operative care and outcomes.
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ANNEXUREVI
PATIENT PROFORMA

Demographic
details-

Name-

Sex:
Age:

Religion:

Urban:
Rural

Contact
number:

Education
status:

Weight(kg)Height (cm):

Patient
ID-

DOA- L_ DOS I_ DOD-__L_

Co morbidities:

A) DMA) DM B) HTN C) TB D) COPD E) ASTHMA F) ALLERGY G) OBESE

HCANCER

DPVD

DIAGNOSIS

1 Age of initiation ofopium intake:

2. Form ofopium intake:

a.Afeem/Amal b. Doda c. Heroin d. Opioid medication.

3 Frequency ofuse:

a.Daily b. Weekly c. Occasional

4. Other substance use

a. Alcohol b.Tobacco c. Ganja d. LSD

Methodof initiation:

a.Own interest b. social customs c. Pain relief.

6.
Opioid use disorder present?

a.Yes b. No

URGENCY OF SURGERY PERFORMED:

Emergency b. Elective

8
Surgery performed:

d. Amputationsa. 1&D b.GI
exploratory

c. Laparoscopic
GI surgeries

e.
Others
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9. VAS score at 12hours:

10

oo,
No pain Mild annoyins NagginR Distressing Intense

dreadful,
Worst posible,pain uncomortable,

troublcsome
miserable unbearable,

pain horrible pain excrutiating

painpain

10. Analgesia given:

a. PCM

PCM+TRAMADOL

C PCM+TRAMADOL+NSAIDS
PCM+TRAMADOL+NSAIDS+OPIOIDS.
Others (Epidural / regional blocks)

11 Clavien-Dindo gradeof post operative complications:

12. Post-operative day ofinitiation of bowelsounds: DAY:

13. Length of post-operative stay: DAY:
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KEYTOMASTER CHART

CODE DIAGNOSISs

VASCULARISCHEMIA/ THRMOBOSIS

PERFORATION PERITONITIS

TRAUMA

INFECTION

OBSTRUCTION

6 HERNIA

7 NEOPLASM

APPENDICULAR DISEASES

9 HEPATOBILIARY DISORDERS

10 ANAL AND RECTAL DISORDERS

ABBREVIATIONS

VAS VISUAL ANALOGUESCALE

TB TUBERCULOSIS

COPD Chronic Obstructive PulmonaryDisease

PVD Peripheral Vascular Disease

PCM Paracetamol

NSAIDS Non steroidal anti inflammatory drugs

SSI Surgical Site Infection
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