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			Abstract

			Acute Postoperative Pain is the main model of acute pain that results from nociceptive stimulation, the result of direct and indirect aggression of a surgical act. 70% of postsurgical patients suffer moderate pain, and 30% severe. Opioids are indicated to manage moderate to severe pain, their use triggers gastrointestinal, respiratory, urinary among other side effects. The WHO considers a side effect or adverse reaction of a drug to the expected and harmful reactions of pharmacological agents.

			Objective: To know the prevalence of opioid side effects in postoperative patients who received protocolized analgesia. 

			Material and methods: Descriptive, observational, cross-sectional, retrospective study of patients who received protocolized analgesia with opioids from March - September 2018, at the “Specialty Hospital National Medical Center XXI Century”. The study variables were demographic data, side effects (nausea, vomiting, constipation, pruritus, sedation, etc.). For the analysis of results, the SPSS version 22 program was used. 

			Results: 320 records of patients who received opioid analgesia were included. The prevalence of side effects was 47% (140 patients). The opioids that are related to side effects were: intravenous morphine (nausea 17.8%, vomiting 16.4%), intravenous buprenorphine (sedation 7.1%), no case of respiratory depression. 

			Conclusions: The prevalence of side effects in patients who received opioids for Acute Postoperative Pain was lower than that reported in other studies, possibly the anticipated use of antiemetics, and decreased analgesic doses of opioids.

			Keywords: Postoperative pain; Protocolized analgesia; Opioid; Side effects

			Abbreviations: DAP: Acute Postoperative Pain; PCA: Patient Controlled Analgesia; IM: Intramuscular; WHO: World Health Organization; 95% CI: 95% Confidence Interval; OR: Odds Ratio; ASA: American Society Of Anesthesiologists

		

		
			Introduction

			Acute Postoperative Pain, is the main model of acute pain and is produced by nociceptive stimulation that results from direct and indirect aggression of the surgical act [1]. The direct aspects are due to the direct injury caused by the incision that affects the nerve endings of the different structures as well as the manipulation. Indirect aggression is a consequence of the surgical act such as bladder, intestinal distension, muscle spasms, nerve injury due to improper traction, anesthetic technique, the patient’s baseline pathology. Direct and indirect aggression results 

in the release of algogenic chemical substances in the immediate 
environment of nociceptors, the main substances are ions (H⁺, K⁺); neurotransmitters such as serotonin, norepinephrine, chemical mediators such as bradykinins, prostaglandins, cytokines; and vasoactive peptides such as substance P, with the generation of nociceptive stimuli that reach segmental, supra-segmental and cortical nerve centers [2]. These responses define the reaction of the organism against aggression and constitute the basis that explains the post-surgical aspects related to pain. It is estimated that of all postoperated patients, 70% have moderate pain and 30% severe, and for the management of moderate to severe pain in postoperated patients, opioids are recommended, which are related to the presence of side effects. The WHO defines a side effect or adverse reaction of a drug, to the expected, harmful reactions. While the association of pharmacovigilance places them as the response to a drug that is harmful, unintended, produced at recommended doses for prophylaxis, diagnosis and / or treatment [3]. The side effects of opioids have been estimated in approximately in 80%, mainly affecting the gastrointestinal tract in 30% and a smaller proportion to the rest of the devices and systems. Some reports be consider that buprenorphine triggers side effects up to 52% at the gastrointestinal level. Oxycodone produces constipation in 95%, followed by morphine. The main drugs related to the presence of nausea, in decreasing order are: Buprenorphine, morphine, fentanyl and tramadol. The appearance of vomiting and dizziness are considered dose-dependent and tramadol is the main representative in percentage form. At the level of the central nervous system, the main side effects are sedation, drowsiness, and are associated with morphine between 8 - 90%, the presence of headache reaches 10% [4]. The most serious side effect of opioids is respiratory depression and is due to the inhibition of the respiratory activity of the brainstem, and probably due to effects on cortical areas that mediate breathing, but of those less known [5]. Respiratory depression is a side effect of opioids that appears slowly and gradually, Martínez and collaborators in a retrospective study that included 189 patients reported the prevalence of 71.4% but this was in palliative patients [6¬-8].

			In a multicenter study that included 26 hospitals in the United States in which 37,031 subjects participated, of which 99% opioids were received for the control of Acute Postoperative Pain, reported that only 19% had side effects, and the opioid with which the side effects were most related was morphine in 29%. They evaluated 3 techniques of postoperative analgesia (im, PCA, epidural analgesia) for major surgery for the period of 1988-1999, respiratory depression was reported below 1%, and hypotension in 5% [9]. A study involving 800 authentic MEDLINE publications related to the treatment of Acute Postoperative Pain using 3 analgesic techniques (intramuscular, PCA, epidural analgesia) and of which 532 were selected for analysis, 183 corresponded to nausea and vomiting, 89 to sedation, 166 to pruritus, 94 to urinary retention and representing more than 100,000 patients; and from which they threw the following information:

			Side effects related to the 3 analgesic techniques:

			Overall mean incidence of nausea = 25.2%, 95% CI; 19.3 - 32.1

			Overall mean incidence of vomiting = 20.2%, 95% CI; 17.5 - 23.2

			They found that patient-controlled analgesia was associated with the highest incidence of nausea, while vomiting was not affected by the analgesic technique.

			Regarding sedation they found a wide variation of the criteria, and the result was: Overall mean incidence of mild sedation = 23.9%, 95% CI; 23 - 24.8

			Overall mean incidence of excessive sedation = 2.6%, 95% CI; 2.3 - 2.8

			Epidural analgesia was significantly lower for sedation.

			Overall average incidence of pruritus = 14.7%, 95% CI; 11.9 - 18.1

			The im technique showed the lowest percentage.

			Overall mean incidence of urinary retention = 23%, 95% CI 17.3 - 29.9

			The epidural analgesic technique was the one that caused more urinary retention 

			From these results, the authors make recommendations for standards for the presence of side effects related to the management of Acute Postoperative Pain in patients undergoing major surgery, this are: Nausea 25%, Vomiting 20%, Mild Sedation 24%, Excessive Sedation 2.6%, Pruritus 14.7%, Urinary Retention managed with bladder catheterization 23%. An important aspect of this recommendation was that for acute pain services these side effects should be of lower incidence [10].

			In a study involving 60 women undergoing caesarean section, randomly distributed and 20 patients per group, compared the side effects of analgesia for the management of Acute Postoperative Pain using morphine with 3 techniques (im, PCA, epidural). The results of side effects according to the technique were: Nausea: im = 25%, PCA = 30%, epidural = 50%. Patients who merited management (im = 10%, PCA = 5%, epidural = 30%).

			Pruritus: im = 35%, PCA = 60%, epidural = 85%. Patients who merited management (im = 5%, PCA = 5%, epidural = 40%).

			Sedation perceived by patients did not differ between groups, although it was higher for patients who received PCA and lower in the im group [11]. The prevalence of postoperative ileus related to the use of opioids in abdominal surgery (unspecified) is estimated between 10-30%, nausea at 50%, vomiting 20%. 2.1% urinary retention related to spinal analgesia [12].

			Material and Methods

			The study is observational, descriptive, retrospective cross-sectional, including all records of patients with protocolized analgesia with opioid use for the control of Acute Postoperative Pain carried out from March - September 2018, in the Specialty Hospital of the National Medical Center Century XXI. (Hospital de Especialidades Centro Medico Nacional Siglo XXI.) The inclusion criteria for the study were: postoperated patients electively / urgently with the classification of ASA I, II, III, who received analgesic protocol: intravenous, epidural, subarachnoid, with a minimum hospital stay of 24 hours, over 18 years. 

			The elimination criteria were patients discharged before 24 hours, patients reoperated surgically, patients who have undergone assisted mechanical ventilation and who have been transferred to intensive care. Sample size calculation was convenient. The data collection was through a data collection sheet that included all the variables of interest of the study, which were emptied into a Microsoft Excel sheet for further exploratory analysis. Data are presented for quantitative variables in average and standard deviation, for qualitative variables in frequencies, percentages and from these simple tables were prepared. The prevalence was calculated by the number of cases that presented side effects among the total number of subjects studied multiplied by 100. The statistical program SPSS version 22 was used. The work was submitted to the local Clinical Research and Ethics Research Committees of the “Specialty Hospital of the National Medical Center Century XXI” and approved with Registration Number R-2018-3601-144.

			Operational Description of the Study

			Once the study was approved by the research and ethics committees, the evaluation of the analgesic protocol records of the patients who received DAP management was performed. It covered the period of March - September 2018, the information was collected through the use of a data collection sheet designed specifically for this purpose, containing the variables of interest for the study. Demographic data were collected: age, sex, height, physical state of ASA, analgesic and opioid scheme used, route of administration, opioid dose, pathology. The filling of the data collection sheets was carried out by the same person, all the generated sheets were delivered to a researcher outside the data collection who was in charge of emptying their content in the previously coded Excel sheet and formatted to each study variable, the analysis of results was with the statistical program SPSS version 22.

			Results

			The study included 320 patients (157 women, 163 men), the average age was 48 years, with a range of 19 - 57 years. The average weight in kilograms (kg) was 73.07, the average height of 1.65m (Table 1). The physical condition of the patients that predominated was ASA III 42.2% (135 patients). The overall observed prevalence of side effects related to the use of opioids in patients with protocolized analgesia was 43.75% (140 patients). The major side effect was nausea 19.4% (62 patients). No lethal side effects such as respiratory depression were found (Table 2). The most commonly used opioid for the management of DAP with the protocolized scheme was buprenorphine 46.3% (148 patients), fentanyl 2.2% (7 patients) was the one with the least use (Table 3). The route of administration for the different opioids that was most used was intravenous 82%, this was probably related to the physical condition ≥III (Table 4). Table 5 shows the different routes of administration of the different opioids used for the control of DAP, as well as the observed side effects. 40.7% (57 patients) received intravenous morphine, and its side effects were: nausea 17.8% (25 patients), vomiting 16.4% (23 patients).

			Table 1: Demographic data.

			
				
					
					
				
				
					
							
							Variable

						
							
							Result

						
					

					
							
							Sex M/F (%)

						
							
							157 (49.1%)/163 (50.9%)

						
					

					
							
							Age in years

						
							
							48.4(DE*±16.8)

						
					

					
							
							Weight in kg

						
							
							73(DE*±14)

						
					

					
							
							Size cm

						
							
							1.65(DE*±0.1)

						
					

					
							
							ASA I

						
							
							79 (24.7%)

						
					

					
							
							ASA II

						
							
							100 (31.3%)

						
					

					
							
							ASA III

						
							
							135 (42.2%)

						
					

					
							
							ASA IV

						
							
							6 (1.9%)

						
					

					
							
							Total

						
							
							320 (100 %)

						
					

				
			

			F: Female, M: Male; DE*: Standard deviation, (%) Percentage

			ASA: classification of the physical state of the American Society of Anesthesiology.

			Table 2: Prevalence of side effects in 320 patients who received.

			
				
					
					
				
				
					
							
							Side effects

						
							
							Number (%)

						
					

					
							
							Nausea

						
							
							62 (19.37)

						
					

					
							
							Vomit

						
							
							47 (14.68)

						
					

					
							
							Sedation

						
							
							15 (4.68)

						
					

					
							
							Urinary retention

						
							
							2 (0.62)

						
					

					
							
							Constipation

						
							
							2 (0.62)

						
					

					
							
							Pruritus

						
							
							2 (0.62)

						
					

					
							
							Headache

						
							
							10 (3.12)

						
					

					
							
							Patients with side effects

						
							
							140 (43.75)

						
					

					
							
							Without side effects

						
							
							180 (56.25%)

						
					

					
							
							Total

						
							
							320 (100%)

						
					

				
			

			(%): Percentage

			Opioids by different routes of administration for the control of DAP.

			Table 3: Main opioids used in protocolized analgesia.

			
				
					
					
				
				
					
							
							Type

						
							
							Number (%)

						
					

					
							
							Buprenorphine

						
							
							148 (46.3)

						
					

					
							
							Morphine

						
							
							99 (30.9)

						
					

					
							
							Tramadol

						
							
							66 (20.6)

						
					

					
							
							Fentanyl

						
							
							7(2.2)

						
					

					
							
							Total

						
							
							320 (100%)

						
					

				
			

			(%) Percentage

			Table 4: Main routes of opioid administration in the management of DAP.

			
				
					
					
				
				
					
							
							Route of administration

						
							
							Number (%)

						
					

					
							
							Intravenous

						
							
							279 (87.2)

						
					

					
							
							Epidural

						
							
							24 (7.5)

						
					

					
							
							Subarachnoid

						
							
							17 (3.5)

						
					

					
							
							Total

						
							
							320 (100)

						
					

				
			

			(%): Percentage

			Table 5: Main side effects in 140 patients who received opioids through different routes of administration for the control of DAP.

			
				
					
					
					
					
					
					
					
				
				
					
							
							
							Morphine

						
							
							Fentanyl

						
							
							Tramadol

						
							
							Buprenorphine

						
					

					
							
							
							IV

						
							
							EPI

						
							
							SA

						
							
							EPI

						
							
							IV

						
							
							IV

						
					

					
							
							Number, (%)

						
					

					
							
							Nausea

						
							
							25(17.8)

						
							
							1(0.7)

						
							
							2(1.4)

						
							
							1 (0.7)

						
							
							11 (7.8)

						
							
							22 (15.7)

						
					

					
							
							Vomit

						
							
							23 (16.4)

						
							
							1 (0.7)

						
							
							1 (0.7)

						
							
							1(0.7)

						
							
							8 (5.7)

						
							
							13 (9.2)

						
					

					
							
							Sedation

						
							
							4 (2.8)

						
							
							0

						
							
							0

						
							
							0

						
							
							1 (0.7)

						
							
							10 (7.1)

						
					

					
							
							Urinary retention

						
							
							0

						
							
							0

						
							
							2 (1.4)

						
							
							0

						
							
							0

						
							
							0

						
					

					
							
							Constipation

						
							
							0

						
							
							0

						
							
							1 (0.4)

						
							
							0

						
							
							0

						
							
							1 (0.7)

						
					

					
							
							Headache

						
							
							4 (2.8)

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
							6 (4.2)

						
					

					
							
							Pruritus

						
							
							1 (0.4)

						
							
							0

						
							
							1 (0.4)

						
							
							0

						
							
							0

						
							
							0

						
					

					
							
							Total

						
							
							57 (40.7)

						
							
							2 (1.4)

						
							
							7 (5)

						
							
							2 (1.4)

						
							
							20(14.2)

						
							
							52(37.1)

						
					

				
			

			Of 320 patients with postoperative opioid analgesia only 140 (43.75%) side effects. 

			IV: Intravenous, EPI: Epidural, SA: Subaracnoidea, (%): Percentage.

			Discussion

			The observed result of the 320 patients of the general prevalence was 43.7% (140 patients) related to the use of opioids for the control of DAP. Comparing the prevalence reported by Power I et al. [9], we are well above their estimate, which stood at 19% against 43.7% with a difference of 24.7%; regarding the opioid with the highest side effects was morphine (29%), this coincides with our results in the case of morphine was (intravenous = 40.7%, epidural = 1.4%, Subaracnoid = 5%); where there are differences is that in their results respiratory depression was reported in 1% and hypotension in 5% while in our study no case was recorded. In contrast to the reported results of the incidence of side effects from the use of opioids with 3 analgesic techniques (im, PCA, epidural) by Dolin et al. [10] in the general average incidence of nausea, they reported 25.2% against 19.3%. For the general average incidence of vomiting it was 20.2% against ours of 14.68%. The method with which the major nausea was found was with PCA in our study was the continuous intravenous route with volumetric pump. The overall average incidence of mild sedation (23.9%), excessive (2.6%) = 26.5% in our series was 4.68%; The incidence of sedation for the epidural technique is the one that represents the least sedation, this coincides with our results. The overall average incidence of pruritus was 14.7% against ours of 0.62%. Urinary retention was 23%, for our report of 0.62%. The technique that caused more urinary retention was the epidural which was observed in our study. The standardized criteria for the presence of side effects that were established for acute pain services in our results are below that cut-off point; R = recommendation; O = observed in our study: Nausea: R = 25%, O = 19.37; Vomiting: R = 20%, O = 14.68%; Slight Sedation R = 24%, Excessive R = 2.6%, Observed = 0.62%; Pruritus R = 14.7%, O = 0.62%; Urinary retention R = 23%, O = 0.62%. The prevalence of postoperative ileus according to De Boer et al. [12] is between 10-30% versus the 0.62% we reported. In more recent studies, several risk factors that influence the presence of side effects have been studied. such as: nausea and vomiting; A very strong predictor is belonging to the female sex since this represents OR: 2.57; 95% CI 2.32 - 2.84, the history of nausea-vomiting itself, dizziness OR: 2.09; 95% CI 1.90 - 2.29, not being a smoker OR: 1.82; 95% CI 1.68-1.92, Dizziness OR: 1.77; 95% CI 1.55 - 2.04. While in anesthesia volatile anesthetics are the strongest factor with an OR: 1.82; 95% CI 1.5 - 2.13, followed by the anesthesia time OR: 1.46h; 95% CI 1.30 - 1.63h, the peri-operative use of opioids OR: 1.39; 95% CI 1.20 - 1.60 [13]. The presence of adverse effects comparing the analgesic techniques of PCA with fentanyl + ketamine against epidural PCA with fentanyl in assisted video thoracic surgery, did not show differences between groups resulting in 23% (8 patients) for each group, these effects were mainly dizziness, nausea, vomiting, pruritus. In our study, these side effects were minor even though I included a majority of patients with ASA risk ≥III [14]. 

			Tramadol for DAP analgesia subcutaneously or intravenously in postoperative patients with inguinal plasty at a dose of 1.5mg/kg/weight was related to side effects such as nausea (12%), and vomiting (15%) in patients with ASA I -II, in our study the nausea and vomiting with tramadol was (7.8%) and vomiting (5.7) being less than this report [15]. The presence of nausea in patients receiving opioids for the control of DAP can be 40% and vomiting 15-20%, in some patients these symptoms can be considered worse than pain, these symptoms can trigger disturbances in the electrolyte balance, malnutrition, volume reduction, all this influences the quality of life and postoperative recovery [16]. Intrathecal morphine for the control of DAP [17] is related to an increase in pruritus (77%), compared with intravenous administration with PCA (26%), in our series intratecal administration with morphine represented few patients, this implies that it is a very little used route and perhaps the pruritus appeared (0.4%); continuous epidural analgesia for DAP with morphine is associated with increased nausea - vomiting (OR: 1.91; 95% CI 1.14 - 3.18; p = 0.014) compared with fentanyl [18], the percentage of patients of our patients who received epidural opioid (morphine or fentanyl) was 7.5%, and the nausea, vomiting observed for each group was (0.7%), these differences can probably be explained by low doses of opioid that are used. Multimodal analgesic protocols decrease the side effects related to the use of opioids, for example, in gastric sleeve surgery after the implementation of protocolized analgesia, the percentage of side effects was reduced from 33.8% to 8.8%, with a significant reduction in the use of opioids in the postoperative period from 23.7mg to 0.7mg (p<0.001) , these results favorably impact on the improvement of the peri-operative prescription since opioid consumption is reduced and therefore the epidemic of opioid abuse is reduced, and the treatment of DAP is better for patients with protocols. multimodal analgesics [19,20], the management of the DAP in our hospital is in charge of the staff of the Acute Pain Medicine Service and the approach of the patients is with multimodal analgesic protocols that are individualized for each patient, this has allowed to reduce the doses of opioids and therefore the presence of adverse effects, the discharge of the DAP treatment is established by the acute pain service staff and as far as possible the use of opioids for pain control at the patient’s home is avoided. A limitation of the study is that it is a retrospective study, which does not include the types of surgery which may interfere with the interpretation of the effect of opioid side effects in some types of surgery in particular. An advantage is that the results can be generalized since the type of patients presented in this sample are classified according to ASA ≥ III and this is because the hospital where the study was conducted is 3rd level of care that provides care for patients with high pathological complexity. This study will serve as a reference framework for specific studies by type of surgery and the side effects related to the use of opioids.

			Conclusion

			The side effects in patients who received protocolized analgesia that included opioids for the management of DAP in this study were lower than reported, this may be due to the anticipated management of side effects with the use of antiemetics, lower dose of opioids as recommended in the guides of multimodal analgesia. According to the recommended standards we are below the cut-off point of side effects.
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