Available online at www.ijmrhs.com

. International Journal of Medical Research &
ISSN No: 2319-5886 Health Sciences, 2016, 5, 8:112-119

Parenteral Opioid Analgesics Utilization Pattern inAmir-al-Momenin
Hospital, Zabol-IRAN

Hossein Vatanpour*, Hamed Sufi, Nahidd-Emam-JomeH, Atoosa Khorramnia®,
Tannaz Bovand and Saba Vatanpour

'Departmentof Pharmacoeconomy and Pharma Management, Pharmacy School, Medical
Science University of Shahid Beheshti, Tehran, Iran
Department of Pharmacology & Toxicology, Faculty of Pharmacy, Pharmaceutical Sciences
Branch, Isamic Azad University, Tehran, Iran

3Faculty of Sciences, University of British Columbia, BC, Canada
*Corresponding Email: Vatanpour.hossein@gmail.com

ABSTRACT

Opioids are the most available medicines to get rid of any general severe pain and avoiding of any deleterious
sequential that can worsen patient outcomes. Rational prescription of opioid analgesics with respect to the
possibility of abuse is a big concern in the medical care costs. Zabol, where is located in eastern part of Iran and
has common border with Afghanistanhas the most opioid traffic in the region. In this study the rational prescription
of parenteral opioid in Amir-al-Momenin general hospital was investigated. A retrospective drug utilization review
was performed on 509 in-patients who received parenteral opioids including Morphine, Pethidin, Pentazocin,
Fentanyl, Alfentanil, Sufentanil and Methadone from March 21%toSeptember 23", 2011. Multivariate conditional
regression modeling was used to determine independent predictors for daily parenteral opioid consumption. Total
daily parenteral opioid consumption was 38.63 DDDs/100bed-days for Morphine, Pethidine and Pentazocin and
84564.78 PFEQS/100bed-days for Fentanyl, Alfentanil and Sufentanil and 766 mg for Methadone. Pethidine was the
most frequently prescribed parenteral opioid. Most patients who were prescribed by the intramuscular routes,
ordered PRN. Daily parenteral opioid consumption was the highest in the emergency ward whereas it was
considered as the lowest in the intensive care unit[ICU]. According to our findings, total daily parenteral opioid
consumption was almost high in Amir-al-Momenin Hospital. Unlike to some relevant factors that can effect on the
consumption of analgesic opioids like gender, age, drug-drug interaction and etc, we found no rational prescription
and consumption in the mentioned hospital.
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INTRODUCTION

Pain is the main reason for over 50% of casesriefeto the emergency departments [1] and infaeffitst reason
for visiting the physicians [2, 3]. Pain is defingslan unpleasant sensory and emotional experieatean cause or
potentiate tissue damage [4]. Responses to paimgimeman are affected by psychological and pathsiplogical
factors. Considering the fact that pain has anratishature, the physicians are used to evaluaecitrding to the
patient statements [2]. Appropriate treatment begiith accurate evaluation of the patient's painalgesic is
selected individually depending on the cause oftinaimg pain, age and clinical conditions. Moregvdose
adjustment, route of drug administration, the dekintervals are determined according to clinieaponses [5]. A
part from the fact that pain and its treatment hgkeat economic consequences in the communitiesoffipid
analgesics are the most widely used class of mialica[6] especially in high risk patients [7] whi@are quite
costly for health care systems. Although therepamticular subjects in Drug Utilization Researc[i29R] however
little knowledge is available on their usage paiterAffecting important factors [8] as well as numes reports of
extensive failures in appropriate pain treatmespeeially in the application of these drugs [9-1#phlights the
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necessity of more studies on DUR for opioid anatggesFrom the various reasons which cause the pain
management failure, it could be pointed out: latkrmmwledge in the principles of treatment and piecological
properties of drugs; fear of addicting to opioidakgesics; patient noncompliance with the medicaiff;st
inappropriate diagnosis of pain cause and unseitagtimates of patient’s pain intensity [5, 13, 14]

There are not lots of DURs studies about opioid Igesics using Anatomical Therapeutic Chemical
classification/defined daily dose system [ATC/DDIMlost of their results have been reported in tewhs
DDD/1000 inhabitants per day or DDD/million inhabits per day, while less of DURs studies have beported

in terms of DDD/100 bed-days. For example, it cdutdpointed to studies at the teaching hospitafl@iuSanitaria
[15], the general hospital Nuestra Senora de Cawaldl16] and the general university hospital La-PaZ in
Spain, the teaching hospital Uppsala in Swedendhf]the teaching hospital Taleghani in Tehran-t&h

Zabol as a city located at the Eastern part of &nach next to Afghanistan with it's strategic locatinear to greatest
narcotic traffic had never DURs studied on paretepioid analgesics consumption [19]. So this gthds been
carried out to investigate parenteral opioid arsitge consumption in the Amir-al-Momenin general gitsd of
Zabol in IRAN.

MATERIALS AND METHODS

A retrospective drug utilization review using AT@D system suggested by the DUR group of the Wordlth

Organisation [WHO] was carried out in this studyvéstigation was performed on 509 inpatients du@imgonths
who received injectable opioids from March 21stSeptember 23rd, 2011, at Amir-al-Momenin Hospitalras.

The hospital is a teaching medical center, aféliaio Zabol University of Medical Sciences with 36@Fatient beds.
Opioid analgesics included were Morphine, Pethifientazocin, Fentanyl, Alfentanil, Sufentanil, aidthadone.
Patients information was consist of gender, agad kif hospital ward, cause of hospitalization, tie# bed-days,
opioid analgesics intake [the type, dose, routesdrofy administration and frequency of consumptiasther

medications during hospitalization, the underlytligeases, addiction to drugs or tobacco, usagkeohmntagonist
and nursing report in accordance with the predonthe type, dosage, method and frequency ofwopsion].

Statistical results of Morphine, Pethidin and Peoténe are considered in DDD and DDD/100 bed-dayblel].
Based on the latest version of the ATC / DDD predidhy WHO in 2012 [20], the DDD is undefined foe thther
investigated drugs. Therefore, the dose of Methadsrimited to unit of “mg” while complementaryetfapeutic
equivalent dose were used for Alfentanil, Fentaagtl Sufentanil [21-24]. Since the effectivenessepoy of
Alfentanil, Fentanyl and Sufentanil is on avera@eb1 100 and 750 times respectively greater tharmphioe [25],
Fentanyl was placed as a drug with intermediatecéffeness potency between these three drugs. THausesults
were expressed in terms of PEFQ and PEFQ/100 hesivdaile equivalent coefficient of these drugs rargs was
obtained 0.175, 1 and 7.5 respectively, based @ érenteral Fentanyl Equivalent [PFEQ].

Tablel: ATC classification codes and DDD valid opid analgesics according to ATC / DDD system

Parenteralnarcotic analgesics| ATC code | DDD valid
Morphine NO2AA01 30 mg
Pethidin NO2AB02 400mg
Pentazocine NO2AD0O1 200 mg

For statistical analysis of data, SPSS 17.0 so&waas used. At the first step, in order to invegghe effects of
dependent variables on daily opioid analgesics wopsion, initial analyses were performed usingistiaal tests
based on the data types of variables and statidigaificance less than 0.1 {B.1]. These non-parametric tests
include Spearmas rank correlation, Kendal rank correlation, Mann-Whitney and Kruskal-WallBue to the
interaction between variables witik@®1, ridge regression analysis has been used é&ztdibie final model which
represents the relationship between independent dependent variables to opiate drug consumptiores@h
statistical analyses have been performed betweervanables with a value of p less than 0.05. duith be noted
that certain categories of studied qualitative andtiple nominal variables which were assigneddw patients,
were merged into a bigger category in order tolde #0 make any comparison as well as statisticalyasis.

RESULTS

Among 509 in patients with mean age 37 + 20 whoedysarenteral opioid analgesics, the male populd€6%]
was nearly twice greater than the female populdBdis]. Most of consumers belonged to the age gtmetpveen
20 to 49 years old. All surgical wards at the ht@phaving 55% of cases showed the highest numbedrugs
consumption and the emergency department tookebensl place with almost 12% of cases. Externalesao$
morbidity and mortality [chapter 20, ICD-10] [2@hjury, poisoning and other certain consequencesxtérnal
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causes [chapter 19, ICD-10] [26] and diseases ®fdijestive system [chapter 11, ICD-10] [26] wdre tnost
common underlying reasons to use these medicatimhsding 56% of cases. Only 6% of these patienésew
substance abuser and smoker and 1% of patients egrsumer of antagonist. Most drug interactionshwit
parenteral opioid analgesics were assigned to tierate interactions [54%]. Interaction betweerepgaral opioid
analgesics and medication using for underlyingadies were not found in 76% of patients, while seirgeractions
in this group had greater percentage than modanaections table 2.

Table2.Review of the percentage of interactions beeen parenteral opioid analgesic and Concomitant nagcations or underlying

diseases
Type of interaction Non-interaction | Moderate interaction | Severe interaction
Drug interaction with parenteral opioid analgesic 38% 54% 8%
Parenteral opioid analgesic interaction with unded disease| 76% 6% 18%

The consumption of Morphine, Pethidin, Pentazoeind their total consumption in different wards oEpital in
terms of DDD and DDD/100 bed-days has been expdess&able 3. Emergency department had the highest
consumption for each of these medications andtatabof them in term of DDD/100 bed-days.

Table 3.Theconsumption of Morphine, Pethidin, Pentaocine and their total consumption in Different wads of hospital

Morphine Pethidin Pentazocine Total
Ward DDD/100 DDD/100 DDD/100 DDD/100
DDD bed-days DDD bed-days DDD bed-days DDD bed-days
Men surgery 138.90 12.34 372.00 58.31 0 0 510.90 39.33
Women surgery 19.33 11.65 82.85 67.30 0 0 102.18| 41.76
ICU 10.20 4.30 13.18 2.464 0 0 23.38 11.19
Internal medicine 1.00 1.10 52.83 62.89 0 0 53.38 35.185
Emergency 2.32 36.87 81.07 147.66 2.00 200.00 85.39 149.81
Gastroenterology 1.50 5.55 15.83 58.64 0 0 17.33 32.98
Crusher 0 0 0 0 0 0 0 0
Pediatric 0.37 10.79 0.83 83.30 0 0 1.20 27.27
Infectious diseases 7.17 22.82 0 0 0 0 7.18 22.82
CCU 2.73 3.33 39.67 40.89 0 0 42.40 29.44
Gynecology and Obstetrics 0.50 12.82 8.33 119.04 0 0 8.83 81.03
Maternity 1.50 21.43 10.83 43.51 0 0 12.33 38.66
All Wards 185.52 10.80 677.43 61.30 2.00 200.00 | 864.96 38.63

The consumption of Alfentanil, Fentanyl, Sufentamid their total in different wards of hospitalterms of PFEQ
and PFEQ/100 bed-days has been expressed in Tablatdrnity, crusher and emergency wards had thhesit
consumption for each of medications respectivelilemtrusher ward had the highest total consumption.

Table 4. Theconsumption of Alfentanil, Fentanyl, Su#ntanil and their total consumption in different wards of hospital

Alfentanil Fentanyl Sufentanil Total
Ward PFEQ/100 PFEQ/100 PFEQ/100 PFEQ/100

PFEQ Bed-day PFEQ Bed-day PFEQ Bed-day PFEQ Bed-day
Men surgery 2502.50 | 1001.80 9710.00 1042.74 | 1518.75 429.39 13731.25 | 1278.87
Women surgery 875.00 2786.62 2805.00 1702.06 412.50 1630.43 4092.50 1864.87
ICU 0 0 1735.00 488.73 182.50 223.21 1922.50 541.55
Internal medicine 0 0 275 280.61 0 0 275.00 280.61
Emergency 0 0 250 657.89 150.00 1923.07 400.00 1030.93
Gastroenterology 0 0 50 2500.00 0 0 50.00 2500.00
Crusher 0 0 850 40467.19 0 0 850.00 40476.19
Pediatric 0 0 20 5000.00 0 0 20.00 5000.00
Infectious diseases 0 0 300 1200 0 0 300.00 1200.00
CcuU 0 0 300 1764.70 0 0 300.00 176.47
Gynecology and Obstetrics 0 0 200 25000.00 0 0 200.00 25000.00
Maternity 350.00 | 15909.09 450.00 2393.61 0 0 800.00 3883.49
All Wards 3727.50 | 1317.13 | 16945.00 | 1025.04 | 2268.75 481.90 22941.25 | 1238.12

Methadone consumption[mglindifferent wards of tlestital has been expressed in table5.
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Table5. Methadone consumption in different wards othe Zabol Amir-al momenin Hospital

Ward Methadone [mg

Men surgery 67.5
Women surgery 55
ICU 50
Internal medicine 1575
Emergency 5
Gastroenterology 150
Crusher 0
Pediatric 0
Infectious diseases 209
CCU 77
Gynecology and Obstetrics 0
Maternity 5
All Wards 776

Routes of administration for Morphine, Pethidin,thedone and Pentazocine have been compared ireFigus it
is shown, Pentazocine and Methadone had the highesber of intravenous administration [IV]. Routek
Morphine administration had the highest intentiohie physician’s prescriptions especially at pediaepartment.
It should be noted that the intravenous administnahas been preferred to intramuscular way [IM]the
emergency department, ICU and CCU whereas subauarniejection [SC] has been also observed in tHd. IC
Based on different subsequent types of drugs ughgepercentage of inpatients has been shown iaré&ig,
separately. As it is obvious, particular conseautreception for the medications has not been defime the
physicians especially for Pentazocine and MethadBRé is allocated to more percentage of consexzuégeption
methods than scheduled ones [including BID, TDSI®]3n emergency and obstetrics & gynecology deparits.
The Percentage of parenteral opioid analgesicsvexsein this study has been indicated in Figurd&ording to
this figure, Pethidin and Pentazocine have beescpi®d to the highest and lowest Percentage dérpat
respectively.

sc]
m Il

% Patlents

Morphine Pethidin Methadone Pentazocine

Fig.1:Routes using for Morphine, Pethidin, Methadore and Pentazocine administration in Inpatients of Zbol Amir-al Momenin
Hospital
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Fig.3:Percentage of inpatient in Zabol Amir-al Momanin Hospital whom received parenteral opioid analgsics

According to the nursing reports, a total complarnc type, dosage, route and frequency of conswmpiith
physician’s prescriptions were seen in 61% of cadest of non-compliance cases were respectiveljuded: non-
prescribed drug infusion, no injection of prescdlmirugs, non-compliance with physician’s desiredade and the
sequence of drug use, Morphine replacement withidiator conversely done.

Study of independent variables associated withydiolse of drug consumption in terms of DDD / beg;dzter
initial analysis with a value of R 0.1, six independent variables have been chosedinéd analysis, including: age,
gender, drug interaction with parenteral Opioidlgesic, parenteral Opioid analgesic interactiorhwinhderlying
disease, cause of hospitalization and ward in talsior investigating the interactions betweers¢hsix variables,
statistical analyzes have been done for each paiartables with a value of.05. The results of initial analyses
illustrated that there were extensive interactibatveen selected variables, so ridge regressiolysimdas been
performed. However, no strong correlation was olerbetween the above variables and the consumpfion
parenteral opioid analgesics in terms of DDD/begdhile there was only a weak and inverse corratafiP <0.05,

r = 0.17] between the consumption of parenterabidpanalgesics and their interaction with undedyulisease.
Therefore, with an increase in the interaction géyea relative decrease in the consumption ofydrper bed-day
was observed.

Another similar study was done for Alfentanil, Femyl and Sufentanil in terms of PFEQ/bed-day. Atsdhis
study, after initial analysis the previous indepamtdvariables were selected except drug interaaetitim parenteral
Opioid analgesic. Similar results were obtainednfridge regression analysis so that a weak andseveorrelation
[P <0.05, r = 0.15] was observed between the copiamof parenteral opioid analgesics and theerattion with
underlying disease.
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By using Kruskal-Wallis test with a value of P <@dlinvestigate the amount of used opiate drugias observed
that there were significant differences in DDD/ k& in different wards of the hospital. Comparewsgch of two
wards by using Mann-Whitney test, a significanfatiénce was observed between emergency departifwéttis
average maximum consumption of medications] and [@ith average minimum of medications] with otheards.
Nevertheless, this difference was not observeddmtwhe other ones.

Different wards of the hospital based on the amatfiptarenteral opioid analgesics consumption imgof DDD /
bed-day were categorized in the table 6. No sicguifi difference was found between different paftsach group
while there was a meaningful difference betweerdifferent groups.

Table6:Categorizing different wards of the hospitalbased on the amount of parenteral opioid analgesiconsumption in terms of DDD /

bed-day
Group Ward Mean + SD | Median, inter-quartile range [25% -75%]
1 Emergency 5.072 +5.825 4.167 [1.000 — 8.333]
Women surgery] 1.506 + 3.262 0.333[0.176 — 1.677]
Men surgery 1.028 £ 1.731 0.368[0.167 — 1.139]
2 Maternity 0.785 + 0.57Q 0.417[0.117 — 0.833]
CCuU 0.482 + 0.671 0.278[0.172 — 0.550]
Other wards 0.799 +1.018 0.462[0.119 — 0.833]
3 ICU 0.155 +0.190 0.111[0.019 —0.167]
DISCUSSION

Having a quite precise estimation of drugs consionmmount in terms of DDD/100 bed-days, it makessibility

to compare drugs used in various wards of hospiatsmedical centers in worldwide [27]. In compasth other
studies on parenteral opioid analgesics, it is shthat there are relatively high consumption osthdrugs in Amir-
al-Momenin hospital than to other hospitals in Behriran or even than other foreign countries. @ongion of
these drugs was reported 4.67 DDD/100 bed-daysalaghani hospital surgical ward in Tehran—Iran 20I8B].

Meanwhile, the amount of the opioid drugs consuamptn the surgical wards of Amir-al-Momenin hospiteaas

almost 36.30 DDD/100 bed-days that the differen@es wainly seen for Pethidin [about 69 times]. Agius

reasoning for the study results could be the higdvadence rate of drug abuse in Zabol. Officiatistas about
abuse of this substance is limited in this regldowever, interview with the members of the hospstadw that real
estimation of people addicted with narcotics arthtwo were more than what registered in the megiaidlle of

patients. Extensive global pharmaco-epidemiologi&tadies show the effect of demographic variablestte
amount of opioids demand in order to pain relidthdugh, initial statistical analysis showed théeefiveness of
some demographic variables, but the final anahgsislts using ridge regression method did not s$ignificantly a
strong relation between them. In respect to intevacof parenteral opioid analgesics with medicatissed for
underlying diseases, a weak and inverse correlatias observed in the daily dose of them. This gnwbtould
indicate the relative awareness of medical staffthe underlying disease and its effects on theuainof opioid
demand at the hospital. Nevertheless, the laclon$iderations about the effect of other demographi@bles on
the daily dose of opioid analgesics could incrgasibability of hazards occurrence and multiple ffisiencies
during the pain management. However drug interatigth parenteral opioid analgesic is relatively ithat
indicate some pharmacological interation that camse high consumption of opioids . So health aittesrshould
notice to replace those medicine with the ones nitlnteractions.

Table 7.Consumption of parenteral opioid analgesic surgical departments at Amir-al-Momenin hospitd and Taleghani hospital

Hospital, year

M orphine [DDD/100bed-days]

Pethidin[lDDD/100bed-days]

PentazocinelDDD/100bed days]

Amir-al-Momenin, 2011

12.25

59.75

0

Taleghani, 2003

0.63

0.87

0.2

Further Pethidin injection had the highest numldereoeived parenteral Opioid analgesic patientenewore than
Morphine which was more effective and less toxicampared with other drugs [28-34]. This study shitkat the
average daily consumption of Pethidin was greatepétients more than 60 years old [80.82 + 182R®s / day],
rather than patients less than 60 years old [62.80.87 DDDs / day]. Considering all of these psijnitrational use
of Pethidine injection is one of the most challemgissues in terms of in-patient parenteral Opiailgesic
consumption.

In contrary, Pentazocine took the best positioimrational use of parenteral Opioid analgesicst that data showed
the importance of the risks for using this medmatirom the heath authorities point of view.
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There are different injectable routes of parentaraligesics administration. According to the resaftthis study,
intravenous administrations have priority over th@#amuscular injections only in emergency, CCU dad)

departments. In addition, in the most of presaipdi the specific route of drug administration hedt been
determined by physicians in the pediatrics, ICUtemdty, men surgery and internal medicine wardsgéneral,
nurses preferred IM injection to IV route of adrsination.
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