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Abstract
Background: Acute and chronic pain is prevalent in patients with opioid dependence. Lack of knowledge
concerning the complex relationship between pain, opioid use, and withdrawal syndrome can account for the
barriers encountered for pain management. This study was designed to evaluate the efficacy of sublingual
(SL) buprenorphine for post-operative analgesia, compared with intravenous (IV) morphine.
Methods: A total of 68 patients, aged 20-60 years were randomly selected from whom had been underwent
laparotomy due to acute abdomen in a University Teaching Hospital in Arak, Iran, and were also opioid
(opium or heroin) abuser according to their history. After end of the surgery and patients’ arousal, the
patients were evaluated for abdominal pain and withdrawal syndrome by visual analog scale (VAS) and
clinical opioid withdrawal score (COWS), respectively 1, 6, and 24 h after the surgery. They received either
morphine 5 mg IV or buprenorphine 2 mg SL, 1 h after end of the surgery, and then every 6 h for 24 h.
Findings: VAS was 4.47 ± 0.73 and 2.67 ± 0.53 at h 6 and 24 in buprenorphine group, respectively. The
corresponding score was 5.88 ± 0.69 and 4.59 ± 0.74 in morphine group. At the same time, patients in
buprenorphine experienced less severe withdrawal syndrome.
Conclusion: The present study confirmed the efficacy of SL buprenorphine as a non-invasive, but effective
method for management of post-operative pain in opioid dependent patients. Result of this study showed
that physicians can rely on SL buprenorphine for post-operative analgesia.
Keywords: Buprenorphine, Morphine, Post-operative pain, Opioid dependence, Withdrawal syndrome

Citation: Alizadeh Sh, Mahmoudi GhA, Solhi H, Sadeghi-Sedeh B, Behzadi R, Kazemifar AM.
Post-operative Analgesia in Opioid Dependent Patients: Comparison of Intravenous Morphine and
Sublingual Buprenorphine. Addict Health 2015; 7(1-2): 60-5.
Received: 29.09.2014

Accepted: 07.12.2014

1- Assistant Professor, General Surgeon, Department of Surgery, School of Medicine, Arak University of Medical Sciences, Arak, Iran
2- Assistant Professor, Legal Medicine and Clinical Toxicologist, Department of Internal Medicine, School of Medicine, Lorestan
University of Medical Sciences, Khorramabad, Iran
3- Associate Professor, Clinical Toxicologist, Department of Emergency Medicine, School of Medicine, Arak University of Medical
Sciences, Arak, Iran
4- Assistant Professor, Epidemiologist, Department of Public Health, School of Medicine, Arak University of Medical Sciences, Arak, Iran
5- Researcher, Department of Emergency Medicine, School of Medicine, Arak University of Medical Sciences, Arak, Iran
6- Associate Professor, Clinical Toxicologist, Department of Internal Medicine, School of Medicine, Qazvin University of Medical
Sciences, Qazvin, Iran
Correspondence to: Ghafar Ali Mahmoudi MD, Email: mahmoudi.gh@lums.ac.ir

60

Addict Health, Winter & Spring 2015; Vol 7, No 1-2
http://ahj.kmu.ac.ir,

4 April

Morphine or Buprenorphine for Analgesia

Alizadeh et al.

Introduction
Pain management in the perioperative setting
refers to actions before, during, and after a
procedure that are intended to reduce or eliminate
post-operative pain before discharge.1 Postoperative pain continues to be a challenge and is
often inadequately treated, leading to patient
anxiety, stress, and dissatisfaction. Inadequately
treated pain can lead to detrimental physiological
effects and may also have psychological,
economic and social adverse effects.2
Perioperative techniques for post-operative
pain management include, but are not limited to
central regional (i.e., neuraxial) opioid analgesia,
patient controlled analgesia with systemic
opioids, and peripheral regional analgesic
techniques.1 The choice mainly depends on the
strategy favored by the physician and the
availability of drugs and equipment.2
Opioids are typically used for the management
of moderate to severe acute pain, but opioid use is
limited by the occurrence of a range of side
effects. Opioids exert their analgesic effects
primarily through agonistic interactions with µopioid receptors in neurons in the pain pathway,
which lead to a reduction in neurotransmitter
release and associated pain.3 The underuse of
opioid analgesics by health care providers to
relieve acute pain may be related to attempts to
balance analgesia against concerns about
opioid-induced side effects and subsequent
deleterious repercussions for patient outcome.3
Clinicians must prescribe and monitor currently
available opioids based on the best available
evidence that takes into account the uniqueness of
each patient’s pain management issues.4
Some patient groups are at special risk for
inadequate pain control and require additional
analgesic considerations, including patients with
drug abuse.1 The global epidemic of opiate use
continues to spread, especially in developing
countries.5 Iran has one of the highest rates of
opioids abuse in the world.6,7 It is not surprising
that some patients with acute abdomen also have
an opioid dependency. They need perioperative
analgesia too. However, their management may
complicate with insufficient analgesia, superfluous
opioid overdose, and withdrawal syndrome.
Intravenous (IV) or intramuscular (IM)
administration is more commonly the route of

choice in critically ill patients with acute pain who
need opioid analgesia. However, any other route
with less pain of IM injections and safer than
direct IV injection is encouraged.
The present study was designed to evaluate
the efficacy of sublingual (SL) buprenorphine for
post-operative
analgesia,
compared
to
IV morphine.

Methods
In this single-blinded randomized clinical trial, 68
patients, aged 20-60 years were randomly selected
from whom had been underwent laparotomy due
to acute abdomen in a university teaching
hospital in Arak, Iran and were also opioid
(opium or heroin) abuser according to their
history. Their induction of anesthesia was similar
(fentanyl 2-5 µg/kg, midazolam 0.03 mg/kg,
atracurium 0.5 mg/kg, and nesdonal 3-5 mg/kg).
After end of the surgery and patients’ arousal,
the patients were evaluated for abdominal pain
and withdrawal syndrome by visual analog scale
(VAS) and clinical opioid withdrawal score
(COWS), respectively by one of the authors 1, 6,
and 24 h after the surgery. The patients were
randomly divided into two groups. The first
group received morphine 5 mg IV 1 h after the
end of the surgery, and then every 6 h for 24 h.
The second group received buprenorphine 2 mg
SL with the same schedule. Moreover, if any
patient had VAS score more than 4, or
complained from pain at any time, he received
meperidine 25 mg IV.
The exclusion criteria were the use of any other
analgesic, sedative, or narcotic before or after the
surgery, history of head trauma, shock, diabetes
mellitus, and neurologic diseases. The study had
been approved by Local Ethical Committee of
Arak University of Medical Sciences. All the
studied patients provided informed consent for
participation to the study.
The results were analyzed by SPSS software
(version 16, SPSS Inc., Chicago, IL, USA).
Differences between the groups were determined
by two-way repeated measure or chi-square test,
whatever relevant. Statistical significance was set
at P < 0.050.

Results
68 patients in two equal groups were participated
in the study. All of them completed the study. All
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of them except two in the first group, and four in
the second group were male. Their age was
30.06 ± 7.95 and 30.68 ± 8.45 years in the first and
second groups, respectively. The difference was
not statistically significant (P = 0.757). The
patients had no significant difference in reason for
surgery, too.
The groups had comparable pain severity at the
start of the study. However, severity of pain reduced
more prominently in group 2 during the study,
compared to group 1. Meanwhile, the patients in
group 2 experienced less severe withdrawal
syndrome, too. COWS score and VAS score of the
studied groups was demonstrated in table 1.

According to the Canadian guideline for safe
and effective use of opioids for chronic non-cancer
pain, buprenorphine can be used for the treatment
of opioid addiction in chronic non-cancer pain.12,13
Furthermore, it can treat opioid-induced
hyperalgesia, which occur with chronic opioid
therapy.14
Though, we did not found any similar studies
to compare them with the present study, there are
some studies in the literature about the role of
buprenorphine in the management of pain. Study
of Bounes et al. showed that acute and chronic pain
has a negative impact on the persistence of opioid
maintenance treatment, particularly in users of
buprenorphine.15 Neumann et al. have showed that
SL buprenorphine can be used for the treatment of
chronic pain in patients with co-existent opioid
addiction.16 Wang et al. have performed an in-vitro
study.17 They have suggested that the efficacy of
morphine, but not buprenorphine for pain control
is reduced, when the cancers cells have
P-glycoprotein expression.17
Hoflich et al. have focused on peripartum pain
management in opioid-dependent women.18 They
have concluded that delivering women who are on
opioid maintenance treatment need more analgesic
drugs compared to control.18 Study of PrzeklasaMuszynska and Dobrogowski has confirmed high
efficacy and good tolerability of TD buprenorphine
in the treatment of moderate to severe pain that
cannot be effectively treated with non-opioid
analgesics.19 Zoltie and Cust have suggested that
buprenorphine can be used in patients with acute
abdominal pain without fear of masking the
diagnosis.20
Study of Finlay et al. has confirmed the
superiority of buprenorphine to Pethidine in
control of pain in ureteric colic.21 Bullingham et al.
have evaluated the efficacy of buprenorphine and
paracetamol for pain after minor orthopedic
surgery with favorable results.22

Discussion
The present study was performed to evaluate the
efficacy of SL buprenorphine as a non-invasive, but
effective method for management of post-operative
pain in opioid-dependent patients. The result of
this study showed that physicians can rely on SL
buprenorphine for post-operative analgesia.
Buprenorphine, synthesized in the late 1960s
was used as a parenteral analgesic since 1978.
Buprenorphine is also available in the forms of SL
tablets or transdermal (TD) patches. It is a partial
agonist at µ-opioid receptors, an antagonist at
kappa opioid receptors.8,9 Buprenorphine partial
mu agonist activity may induce a milder
withdrawal syndrome than most opioids; thus,
discontinuing buprenorphine may be easier.
Buprenorphine is also a κ-receptor antagonist
and, therefore, less apt to generate dysphoria.10
Moreover, buprenorphine exhibits ceiling effects
on respiratory depression due to its intrinsic
agonist/antagonist effects. This exceptional
pharmacology offers an enhanced safety profile
compared other opioids, when used for
analgesia.10 After SL administration, there is a
rapid onset of effect (30-60 min) with a peak effect
at about 90-100 min.11

Table 1. COWS score and VAS score (mean ± SD) of the groups during the study

Groups
Group 1
(mean ± SD)
Group 2
(mean ± SD)
P

VAS score
Hour 0

Hour 1

Hour 6

COWS score
Hour 24

Hour 0

Hour 1

Hour 6

Hour 24

8.58 ± 0.74 7.14 ± 0.31

5.88 ± 0.69 4.59 ± 0.74 16.94 ± 2.71 2.91 ± 1.33 7.05 ± 1.93 12.52 ± 3.29

8.70 ± 0.93 7.22 ± 0.47

4.47 ± 0.73 2.67 ± 0.53 18.26 ± 3.40 8.47 ± 2.25 3.02 ± 1.16 7.00 ± 1.68

0.621

0.550

0.001

< 0.001

0.095

< 0.001

< 0.001

< 0.001

COWS: Clinical opioid withdrawal score; VAS: Visual analogue scale; SD: Standard deviation
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Study of Conaghan et al. showed that 7 days
buprenorphine patches plus oral paracetamol are
non-inferior to co-codamol (codeine plus
paracetamol) tablets with respect to analgesic
efficacy in older adults with osteoarthritis pain in
the hip/knee.23
The present study also confirmed that SL
buprenorphine is more effective than parenteral
morphine in control of post-operative pain in
opioid-dependent patients. Additionally, it
produces less sever withdrawal syndrome in them.

Conclusion

therapeutic challenge. Increased pain sensitivity
and the development of opioid tolerance
complicate the treatment of pain experienced by
opioid-dependent patients. The present study
suggests SL buprenorphine for control of pain and
withdrawal syndrome in opioid-dependent
patients.
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درﻣﺎن درد ﺑﻴﻤﺎران واﺑﺴﺘﻪ ﺑﻪ ﻣﻮاد ﻣﺨﺪر اﭘﻴﻮﺋﻴﺪي ﭘﺲ از ﺟﺮاﺣﻲ :ﻣﻘﺎﻳﺴﻪ ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ
زﻳﺮزﺑﺎﻧﻲ ﺑﺎ ﻣﺮﻓﻴﻦ ورﻳﺪي
دﻛﺘﺮ ﺷﻌﺒﺎﻧﻌﻠﻲ ﻋﻠﻴﺰاده ،1دﻛﺘﺮ ﻏﻔﺎر ﻋﻠﻲ ﻣﺤﻤﻮدي ،2دﻛﺘﺮ ﺣﺴﻦ ﺻﻠﺤﻲ ،3دﻛﺘﺮ ﺑﻬﻤﻦ ﺻﺎدﻗﻲ ﺳﺪه ،4دﻛﺘﺮ رﺿﺎ ﺑﻬﺰادي،5
6

دﻛﺘﺮ اﻣﻴﺮ ﻣﺤﻤﺪ ﻛﺎﻇﻤﻲﻓﺮ

ﭼﻜﻴﺪه

ﻣﻘﺎﻟﻪ ﭘﮋوﻫﺸﻲ

ﻣﻘﺪﻣﻪ :درد ﺣﺎد و ﻣﺰﻣﻦ در ﺑﻴﻤﺎران واﺑﺴﺘﻪ ﺑﻪ ﻣﻮاد ﻣﺨﺪر اﭘﻴﻮﺋﻴﺪي ﺷﺎﻳﻊ اﺳﺖ .ﻋﺪم وﺟﻮد درك ﻛﺎﻓﻲ از ﻛﻨﺶ ﺑﻴﻦ درد ،ﻣﺼﺮف اﭘﻴﻮﺋﻴﺪ و ﺳﻨﺪرم
ﻣﺤﺮوﻣﻴﺖ ،ﻣﻨﺠﺮ ﺑﻪ اﻳﺠﺎد ﻣﺎﻧﻌﻲ ﺑﺮاي ﻣﺪﻳﺮﻳﺖ ﺻﺤﻴﺢ درد ﺑﻴﻤﺎران ﻣﻲﮔﺮدد .ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺑﺎ ﻫﺪف ﻣﻘﺎﻳﺴﻪ ﺗﺄﺛﻴﺮ ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ زﻳﺮزﺑﺎﻧﻲ ﺑﺎ ﻣﺮﻓﻴﻦ
ورﻳﺪي در ﻛﻨﺘﺮل درد ﺑﻴﻤﺎران واﺑﺴﺘﻪ ﺑﻪ ﻣﻮاد ﭘﺲ از ﻋﻤﻞ ﺟﺮاﺣﻲ اﻧﺠﺎم ﺷﺪ.
روشﻫﺎ 68 :ﺑﻴﻤﺎر ﺑﺎ ﺳﻦ  20-60ﺳﺎل ﺑﻪ ﻃﻮر ﺗﺼﺎدﻓﻲ از ﻣﻴﺎن ﺑﻴﻤﺎران واﺑﺴﺘﻪ ﺑﻪ ﻣﻮاد ﻣﺨﺪر اﭘﻴﻮﺋﻴﺪي ﻛﻪ ﺑﻪ دﻟﻴﻞ ﺷﻜﻢ درد ﺣﺎد در ﻳﻚ
ﺑﻴﻤﺎرﺳﺘﺎن آﻣﻮزﺷﻲ داﻧﺸﮕﺎﻫﻲ در ﺷﻬﺮ اراك ﺗﺤﺖ ﻻﭘﺎراﺗﻮﻣﻲ ﻗﺮار ﮔﺮﻓﺘﻪ ﺑﻮدﻧﺪ ،ﺑﺮاي ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ اﻧﺘﺨﺎب ﮔﺮدﻳﺪﻧﺪ .ﭘﺲ از اﺗﻤﺎم ﺟﺮاﺣﻲ و ﺑﻴﺪار
ﺷﺪن ﺑﻴﻤﺎر ،ﺷﺪت درد وي و ﺷﺪت ﺳﻨﺪرم ﻣﺤﺮوﻣﻴﺖ ﺑﺎ اﺳﺘﻔﺎده از ﻣﻘﻴﺎس ﺳﻨﺠﺶ ﻧﻈﺮي درد ) Visual analog scaleﻳﺎ  (VASو ﻣﻘﻴﺎس ﺑﺎﻟﻴﻨﻲ
ﺳﻨﺪرم ﻣﺤﺮوﻣﻴﺖ ) Clinical opioid withdrawal scoreﻳﺎ  (COWSدر ﻓﻮاﺻﻞ  6 ، 1و  24ﺳﺎﻋﺖ ﭘﺲ از اﺗﻤﺎم ﻋﻤﻞ ﺟﺮاﺣﻲ ﺳﻨﺠﻴﺪه ﺷﺪ .در
ﻫﻤﺎن ﺣﺎل ﺑﻴﻤﺎران ﺑﻪ دو ﮔﺮوه ﻣﺴﺎوي ﺗﻘﺴﻴﻢ ﺷﺪﻧﺪ و ﺑﺎ ﻣﺮﻓﻴﻦ ) 5ﻣﻴﻠﻲﮔﺮم ورﻳﺪي( ﻳﺎ ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ ) 2ﻣﻴﻠﻲﮔﺮم زﻳﺮزﺑﺎﻧﻲ( اوﻟﻴﻦ دوز  1ﺳﺎﻋﺖ ﭘﺲ
از ﻋﻤﻞ و ﺳﭙﺲ ﻫﺮ  6ﺳﺎﻋﺖ )در  24ﺳﺎﻋﺖ اول( ﺗﺤﺖ درﻣﺎن ﺿﺪ درد ﻗﺮار ﮔﺮﻓﺘﻨﺪ .ﻧﺘﺎﻳﺞ ﺣﺎﺻﻞ ﺷﺪه ﺑﺎ اﺳﺘﻔﺎده از ﻧﺮماﻓﺰار  SPSSﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ
ﮔﺮدﻳﺪ.
ﻳﺎﻓﺘﻪﻫﺎ :ﻣﻘﻴﺎس ﺳﻨﺠﺶ ﻧﻈﺮي درد  6و  24ﺳﺎﻋﺖ ﭘﺲ از ﻋﻤﻞ ﺟﺮاﺣﻲ در ﮔﺮوه ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ ﺑﻪ ﺗﺮﺗﻴﺐ  4/47 ± 0/73و  2/67 ± 0/53ﺑﻪ دﺳﺖ
آﻣﺪ؛ در ﺣﺎﻟﻲ ﻛﻪ اﻳﻦ ﻣﻘﺎدﻳﺮ در ﮔﺮوه ﻣﺮﻓﻴﻦ ﺑﻪ ﺗﺮﺗﻴﺐ  5/88 ± 0/69و  4/68 ± 0/74ﺑﻮد .ﺑﻴﻤﺎران ﮔﺮوه ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ ﺑﻪ ﻃﻮر ﻫﻢزﻣﺎن ﻋﻼﻳﻢ ﺳﻨﺪرم
ﻣﺤﺮوﻣﻴﺖ ﺑﺎ ﺷﺪت ﻛﻤﺘﺮ را ﻧﻴﺰ ﻧﺸﺎن دادﻧﺪ.
ﻧﺘﻴﺠﻪﮔﻴﺮي :ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻧﺸﺎن داد ﻛﻪ ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ زﻳﺮزﺑﺎﻧﻲ ﻳﻚ داروي ﻣﺆﺛﺮ و ﻏﻴﺮ ﺗﻬﺎﺟﻤﻲ ﺑﺮاي ﻛﻨﺘﺮل درد ﭘﺲ از ﻋﻤﻞ در ﺑﻴﻤﺎران واﺑﺴﺘﻪ ﺑﻪ
ﻣﻮاد ﻣﺨﺪر اﭘﻴﻮﺋﻴﺪي اﺳﺖ .ﭘﺰﺷﻜﺎن ﻣﻲﺗﻮاﻧﻨﺪ ﺑﺎ اﻃﻤﻴﻨﺎن ﺧﺎﻃﺮ ،از اﻳﻦ دارو ﺟﻬﺖ درﻣﺎن درد ﭘﺲ از ﻋﻤﻞ ﺑﻬﺮه ﺑﺒﺮﻧﺪ.
واژﮔﺎن ﻛﻠﻴﺪي :ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ ،ﻣﺮﻓﻴﻦ ،درد ﭘﺲ از ﻋﻤﻞ ،واﺑﺴﺘﮕﻲ ﺑﻪ ﻣﻮاد ﻣﺨﺪر اﭘﻴﻮﺋﻴﺪي ،ﺳﻨﺪرم ﻣﺤﺮوﻣﻴﺖ
ارﺟﺎع :ﻋﻠﻴﺰاده ﺷﻌﺒﺎﻧﻌﻠﻲ ،ﻣﺤﻤﻮدي ﻏﻔﺎر ﻋﻠﻲ ،ﺻﻠﺤﻲ ﺣﺴﻦ ،ﺻﺎدﻗﻲ ﺳﺪه ﺑﻬﻤﻦ ،ﺑﻬﺰادي رﺿﺎ ،ﻛﺎﻇﻤﻲﻓﺮ اﻣﻴﺮ ﻣﺤﻤﺪ .درﻣﺎن درد ﺑﻴﻤﺎران واﺑﺴﺘﻪ ﺑﻪ ﻣﻮاد
ﻣﺨﺪر اﭘﻴﻮﺋﻴﺪي ﭘﺲ از ﺟﺮاﺣﻲ :ﻣﻘﺎﻳﺴﻪ ﺑﻮﭘﺮﻧﻮرﻓﻴﻦ زﻳﺮزﺑﺎﻧﻲ ﺑﺎ ﻣﺮﻓﻴﻦ ورﻳﺪي .ﻣﺠﻠﻪ اﻋﺘﻴﺎد و ﺳﻼﻣﺖ 1394؛ .60-5 :(1-2) 7
ﺗﺎرﻳﺦ ﭘﺬﻳﺮش93/9/16 :

ﺗﺎرﻳﺦ درﻳﺎﻓﺖ93/7/7 :
 -1اﺳﺘﺎدﻳﺎر ،ﺟﺮاح ﻋﻤﻮﻣﻲ ،ﮔﺮوه ﺟﺮاﺣﻲ ،داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ اراك ،اراك ،اﻳﺮان
 -2اﺳﺘﺎدﻳﺎر ،ﺳﻢﺷﻨﺎس ﺑﺎﻟﻴﻨﻲ و ﻣﺘﺨﺼﺺ ﭘﺰﺷﻜﻲ ﻗﺎﻧﻮﻧﻲ ،ﮔﺮوه داﺧﻠﻲ ،داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﻟﺮﺳﺘﺎن ،ﺧﺮمآﺑﺎد ،اﻳﺮان
 -3داﻧﺸﻴﺎر ،ﺳﻢﺷﻨﺎس ﺑﺎﻟﻴﻨﻲ ،ﮔﺮوه ﻃﺐ اورژاﻧﺲ ،داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ اراك ،اراك ،اﻳﺮان
 -4اﺳﺘﺎدﻳﺎر ،اﭘﻴﺪﻣﻴﻮﻟﻮژﻳﺴﺖ ،ﮔﺮوه ﺑﻬﺪاﺷﺖ ﻋﻤﻮﻣﻲ ،داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ اراك ،اراك ،اﻳﺮان
 -5ﭘﮋوﻫﺸﮕﺮ ،ﮔﺮوه ﻃﺐ اورژاﻧﺲ ،داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ اراك ،اراك ،اﻳﺮان
 -6داﻧﺸﻴﺎر ،ﺳﻢﺷﻨﺎس ﺑﺎﻟﻴﻨﻲ ،ﮔﺮوه داﺧﻠﻲ ،داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ ،داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﻗﺰوﻳﻦ ،ﻗﺰوﻳﻦ ،اﻳﺮان
ﻧﻮﻳﺴﻨﺪه ﻣﺴﺆول :دﻛﺘﺮ ﻏﻔﺎر ﻋﻠﻲ ﻣﺤﻤﻮدي
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