
 *Corresponding author: Majid Alizadeh, Department of Extra-Corporeal Circulation (ECC), Imam Reza hospital, Mashhad University of Medical Sciences, Mashhad, Iran,.Tel: +9809158018160. E-mail: majid.alizadeh.nurs91@gmail.com © 2016 mums.ac.ir All rights reserved.  This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.     Comparative Study on the Effect of Prime Solution Included Dexamethasone Vs. Methyl Prednisone on Incidence of Postoperative Delirium in Patients with Open Heart Surgery by Cardio Pulmonary Bypass Circuit  Mahdi Fathi1; Majid Alizadeh*2; Lida Jarahi3; Ali Asghar Moeinipoor4 Nahid Zirak1; Seyedeh Akram Hoseini5  1 Anesthesiologist, Department of Anesthesiology, Mashhad University of Medical Sciences, Mashhad, Iran 2 Department of Extra-Corporeal Circulation (ECC), Imam Reza hospital, Mashhad University of Medical Sciences, Mashhad, Iran, 3 Community Medicine, Department of Community Medicine, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, IRAN 4 Cardiac Surgeon, Department of Cardiac Surgery, Mashhad University of Medical Sciences, Mashhad, Ira 5 M.Sc Nursing, 17 Shahrivar Hospital, Mashhad, Iran.  A R T I C L E I N F O  A B S T R A C T Article type: Original Article  Introduction: Delirium is a fluctuating type of cognitive impairment and is common in hospitalized patients and after open heart surgery has been reported up to 90%, which leads to increased risk of dementia and hospitalization costs, reduced quality of life, risk of falls. Needs long-term care and etc. Activation of the deep inflammatory response dependent on the blood response and the cardiopulmonary pump circuit is one possible reason for this. Therefore, in this study, two anti-inflammatory drugs, dexamethasone and methylprednisolone, were used in Prime solution in cardiac surgery patients and then the occurrence of delirium was evaluated Methods and Materials: In this clinical trial study with a sample volume size 43 patients in open-heart surgery by on-pump method, after random assignment to two groups including dexamethasone and methylprednisolone that were added to prime solution. Inclusion criteria were EF more than 30%, candidate for mitral valve surgery, absence of cognitive impairment and preoperative delirium and age range 30-65 years. In the Cirst group with 21 patients received dexamethasone at a dose of 0.1 mg/ kg and in the second group with 22 patients at a dose of 0.4 mg/Kg in prime solution. Then delirium examined with standard CAM-ICU instruments after extubation and then the results were analyzed with SPSS 21 version. Results: The results showed that only 18% of patients who received methylprednisolone primer solution and 28% of patients who received dexamethasone primer solution had delirium, and this difference was non-signiCicant (P. value: 0.448).  Conclusion: In this study, the anti-inflammatory drug methylprednisolone were not superior to each other and had a similar effect on delirium Article history: Received: 11 Feb 2021 Revised: 28 Feb 2021 Accepted: 06 March 2021 Keywords:  Delirium  Open Heart Surgery  Dexamethasone  Methylprednisolone ►Fathi, M., Alizadeh, M., Jarahi, L., Moeinipoor, A., Zirak, N., Hoseini, A. Comparative Study on the Effect of prime solution included Dexamethasone vs Methyl prednisone on incidence of Postoperative delirium in Patients with Open Heart Surgery by Cardio Pulmonary Bypass circuit. J Cardiothorac Med. 2021; 9(1): 734-735 Introduction: Delirium is a fluctuating cognitive impairment and a common and acute problem for hospitalized patients. According to the definition (DSM IV-TR), delirium is a type of consciousness and cognitive disorder that occurs within a short period of time and has characteristics such as change in level of 



    Effect of prime solution included Dexamethasone vs. Methyl prednisone                                                                                                                          Fathi, M and et al J Cardiothorac Med. 2021; 9(1):734-738                                                                                   735   consciousness, decreased concentration and memory, positioning disorder, rapid onset of several hours to several days, short period and etc also having a significant fluctuation (mostly during the night) (1–3). The incidence of cognitive impairment in patients in inpatient wards is different and the highest rate is after thoracotomy and heart surgery so this rate has been reported up to 90% (4). Today, despite the improvement of surgical techniques and brain protection strategies, its incidence is still high and is the most common brain injury after heart surgery(5) . Glumac et al. (2017) believe that cognitive impairment after heart surgery has widespread and often subtle symptoms that early detection and prevention of their occurrence will lead to faster recovery of the patient, shortening the time to return to society, etc(6).   Incidence of delirium with increasing mortality, prolonged hospital stay, increased hospitalization costs, decreased patient rehabilitation, increased intubation time, increased risk of falling, cognitive impairment, increased risk of dementia, inability to return to work, very low quality of life , And long-term care is associated (7). The main cause of cognitive impairment in patients after surgery is not clear, but several factors are mentioned in the process of delirium formation, including arthrosclerosis, micro embolism, cerebral inflammation, blood-brain barrier disorders, and cerebral hypo perfusion(8,9). In fact, trauma to the body following open heart surgery activates the systemic inflammatory response (SIRS) and predisposes the brain to cognitive decline(9,10). As Denilson (2018) writes: Cardiac surgery is closely related to the deep inflammatory response as well as surgical trauma and the reaction between the blood and the prosthetic surface of the cardiopulmonary pump circuit (11). In the study of Jason et al. (2017), out of 2280 patients undergoing heart surgery, 451 patients reported cognitive impairment, of which 384 had a cardiopulmonary pump (12). Athens et al. (2014) used dexamethasone in their study on control of delirium after cardiac surgery(13), in the experimental study of Glamek et al. (2018) the use of dexamethasone before surgery led to a reduction in delirium(6). Also, in the study of Ruiz et al. (2017), the use of high dose methylprednisolone (250 mg) reduced delirium after heart surgery(3) . It seems that paying attention to the inflammatory process in the pathology of cognitive disorders is very important. Modulation of the immune system with anti-inflammatory drugs can be a way to reduce inflammation and its complications, so in this study in open heart surgery patients we compared and the effects of these two anti-inflammatory drugs methylprednisolone and dexamethasone . Materials and Method: This study was a double-blind study is one in which neither the participants nor the experimenters know who is receiving a particular treatment and Statistical analyst was blinded and performed at the Open Heart Surgery Center of Imam Reza Hospital in Mashhad. Inclusion criteria included age range 30 to 65 years, no cognitive impairment and delirium before the start of the study, candidate for mitral valve surgery, EF was more than 30%, as well as cases such as patient return to The operating room, the patient's prolonged coma, and the individual's vision or hearing problems were considered as exclusion criteria. The sample size was determined based on the research of Mardani (19) who examined delirium using the "CAM" questionnaire and the formula of two average related to a quantitative variable in two independent communities ( also α: 0/05 and β: 0/2  ) was 21 patients in each group (Due to the possibility of sample loss, more patients were selected and 43 patients remained at the end of study). Then 21 patients in dexamethasone group and 22 patients in methylprednisolone group . The CAM-ICU standard questionnaire was introduced in 1990 by Inoye et al. It is effective for assessing and recognizing dizziness and monitoring of delirium in patients and can be used in all departments including intensive care. Its sensitivity is 94% and its speciCicity is 89% (14). And its reliability was reported by Koga (2015) 95%(15). The method was that after obtaining the ethics license from the ethics committee of 



  Effect of prime solution included Dexamethasone vs Methyl prednisone                                                                                                                      Fathi, M and et al 736  J Cardiothorac Med. 2021; 9(1):734-738   the University of Medical Sciences, Mashhad, and number IR.MUMS.MEDICAL.REC1398.740.  Patients who were eligible for the study were divided into two groups receiving a prime solution containing dexamethasone and methylprednisolone. Method of anesthesia in patients using midazolam in the amount of 0.05-0.1mg.kg, fentanyl 5-10µg/kg, propofol 1-2 mg/kg and atracurium in the amount of 0.5-0.6 mg.kg and then during anesthesia until the end of surgery, infusion of midazolam at the rate of 5 mg/h and atracurium at the rate of 20 mg/h or propofol 50µg/kg/ min was used. After randomly assigning patients to groups, dexamethasone at a dose of 0.1 mg / kg in prime solution and methylprednisolone at a dose of 4.0 mg/ kg in prime solution was used. After the operation, the patients were visited in the ICU. The first visit was performed 4 hours after extubation (Cirst 4 to 6 hours) by an anesthesiologist, perfusion specialist. Then the results were analyzed in IBM SPSS version 21 and statistical chi squer. Results: In this study the patient  average age in the dexamethasone  group was 48 ± 8 and in Methyl prednisolone groupwas 46 ± 6 which were homogeneous in terms of age according to T-test (P. value = 0. 50). The mean EF was 48.47± 8.37 in the Cirst group and 48.09 ± 6.89 in the second group, which were homogeneous in terms of left ventricular ejection fraction (P. value = 0.87).According to Table 1, the two groups were homogeneous in terms of quantitative variables related to heart surgery (p>0.05.). According to the Table 2, a total of 10 people had delirium and 33 people did not have delirium after surgery. In fact, at the end, 6 people in the group receiving prime solution containing dexamethasone and 4 people in the group receiving prime solution containing methylprednisolone after surgery were positive for delirium, which according to Chi-square test and P. value (0.448) effect Methylprednisolone and dexamethasone were similarly distant and this effect was not statistically significant and was not superior to each other.   Table 1: Quantitative underlying variables specific to heart surgery p value  )T-test( Dexamethasone group (Mean and standard deviation)  Methyl prednisolone group  Mean and standard deviation)(  variable  0.149  22.83±73.61 17.25±59.18  Duration of surgery (minutes) 0.960 1.93±9.81 1.99±9.81  Intubation period (hours) 0.088 15.45±45.61  10.48±38.59 Cross clamp time (minutes) 0.725  19.09±54.00  15.31±52.13 Bypass time (minutes)  Table 2: Evaluation of delirium after surgery by group  Total P. value Methylprednisolone group N (%) Dexamethasone group N (%)  Variable  23(10%) 0.448 )18%(4  )28%(6  Delirium+  76 (33%) )81%(18  )72%(15  Delirium -  Discussion: Despite the fact that several decades have passed since the beginning of open heart surgery and the side effects of delirium with it and the failure to completely prevent and treat it, the use of anti-inflammatory steroidal drugs such as dexamethasone and methylprednisolone has always been discussed. We compared the effects of these two drugs with an open heart. In this study, there was no statistically significant difference between the two groups of patients receiving prime solution containing dexamethasone and methylprednisolone and did not have superiority over each other in control of delirium. 



    Effect of prime solution included Dexamethasone vs. Methyl prednisone                                                                                                                          Fathi, M and et al J Cardiothorac Med. 2021; 9(1):734-738                                                                                   737   The study of meta-analysis of Taiwi et al. (2018) and the study of RCTs that addressed the issue of drug factors and delirium showed that drug factors are significantly effective in reducing the risk of delirium after heart surgery(16). Clemmesen et al. (2018) in the study of the effect of a single dose of 125 mg of methylprednisolone on delirium after pelvic surgery. It was statistically significant on delirium.  In fact, the use of methylprednisolone in the control of delirium after surgery was effective due to the modulation of the immune system. In this study, the samples are older(17). However, attention to dose adjustment of the drug according to weight (in the elderly population) should be considered from the beginning to prevent possible side effects such as infection. In the study of Deliman et al. (2016), the use of dexamethasone and evaluation one month later of patients with open heart surgery did not have a statistically significant difference in the score of cognitive impairment. Of course, the author himself believes that rational administration of the drug according to age can be useful in reducing the risk of mortality and complications after surgery, but it seems that a period of one month in this area and the involvement of other interfering factors(18). In the study of Davood Mardani et al. (2012), a significant difference was found in patients receiving dexamethasone at the rate of 8 mg every 8 hours for three days with the control group in terms of delirium. Finally, on the Cirst day, 9.3% of the patients who received dexamethasone and 26% of the control group had delirium. The author believes that the use of low-dose dexamethasone can be useful in reducing the incidence of delirium and faster extrusion of patients and recovery after surgery. Of course, this study was different from our study in terms of mean age and type of surgery; The mean age was 64 years in the drug group and 60 years in the placebo group and the samples were elderly (19,20). Conclusion The results of the present study showed that the use of two anti-inflammatory drugs, methylprednisolone and dexamethasone, was effective in controlling delirium after open heart surgery, but they were not superior to each other. Because open heart surgeries are varied and the duration of anesthesia varies, further studies are recommended for larger sample sizes. References: 1. Joudi M, Fathi M, Harati H, Joudi M, Izanloo A, Rahdari A, et al. Evaluating the incidence of cognitive disorder following off-pump coronary artery bypasses surgery and its predisposing factors. Anesthesiol Pain Med. 2014 Oct 1;4(4):1–4.  2. Jones D, Matalanis G, Mårtensson J, Robbins R, Shaw M, Seevanayagam S, et al. Predictors and Outcomes of Cardiac Surgery-Associated Delirium. A Single Centre Retrospective Cohort Study. Hear Lung Circ. 2019 Mar 1;28(3):455–63.  3. Royse CF, Saager L, Whitlock R, Ou-Young J, Royse A, Vincent J, et al. Impact of Methylprednisolone on Postoperative Quality of Recovery and Delirium in the Steroids in Cardiac Surgery Trial: A Randomized, Double-blind, Placebo-controlled Substudy. Anesthesiology. 2017 Feb 1;126(2):223–33.  4. Rezaee F. Translation of Kaplan and Sudock Synopsis of Psyhiatry Behavioral Science. 11th ed. Tehran: Arjmand Publications; 2018. 108 p.  5. Bruggemans EF. Cognitive dysfunction after cardiac surgery: Pathophysiological mechanisms and preventive strategies. Netherlands Hear J. 2013;21(2):70–3.  6. Glumac S, Kardum G, Sodic L, Supe-Domic D, Karanovic N. Effects of dexamethasone on early cognitive decline after cardiac surgery; A randomised controlled trial. Eur J Anaesthesiol. 2017;34(11):776–84.  7. Hosseini F, Shajari A, Hosseini B sadat. Investigation of The Frequency of Delirium in Different Departments in the Yazd Shohadaye Kargar Hospital. J Shahid Sadoughi Univ Med Sci. 2016;48(8):640–8. 8. Chamani J. Energetic domains analysis of bovine α-lactalbumin upon interaction with copper and dodecyl trimethylammonium bromide. Journal of Molecular Structure. 2010; 979(1-3):227-234.  9. Scott D, Evered L, Silbert B. Cardiac surgery, the brain, and inflammation. J Extra Corpor Technol. 2014;46(1):15–22.  10. Abrahamov D, Levran O, Naparstek S, Refaeli Y, Kaptson S, Abu Salah M, et al. Blood-Brain 



  Effect of prime solution included Dexamethasone vs Methyl prednisone                                                                                                                      Fathi, M and et al 738  J Cardiothorac Med. 2021; 9(1):734-738   Barrier Disruption After Cardiopulmonary Bypass: Diagnosis and Correlation to Cognition. Ann Thorac surgery 2017;104(1)161-9. 2017;104(1):161–9.  11. Hassani E, Mahoori A, Noroozinia H, Mehdizadeh H, Sepasi N. Evaluation of risk factors for adverse neurologic outcome after cardiac surgery. Urmia Med J. 2010;21(2):249–53.  12. O’Neal JB, Billings FT, Liu X, Shotwell MS, Liang Y, Shah AS, et al. Risk factors for delirium after cardiac surgery: a historical cohort study outlining the influence of cardiopulmonary bypass. Can J Anesth. 2017;64(11):1129–37.  13. Ottens TH, Sauër AMC, Peelen LM, De Groot WJ, Buijsrogge MP, Bredée JJ, et al. Effects of dexamethasone on cognitive decline after cardiac surgery a randomized clinical trial. In: Anesthesiology [Internet]. Lippincott Williams and Wilkins; 2014 [cited 2021 Jan 1]. p. 492–500. Available from: http:..links.lww.com.ALN.B58 14. Heidar I, Dianati M, Mousavi G. Prevalence of delirium , its related factors and short-term outcomes in ICU wards of Kashan Shahid-Beheshti and Isfahan Kashani hospitals during Abstract : Background : Delirium is one of the most common problems in ICUs . This study was conducted to inve. Feyz, J Kashan Univ Med Sci. 2014;18(1):76–84.  15. Koga Y, Tsuruta R, Murata H, Al E. Reliability and validity assessment of the Japanese version of the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU). Intensive Crit Care Nurs. 4923;31(3):165–70.  16. Tao R, Wang X-W, Pang L-J, Cheng J, Wang Y-M, Gao G-Q, et al. Pharmacologic prevention of postoperative delirium after on-pump cardiac surgery. Medicine (Baltimore). 2018;97(43):e12771.  17. Clemmesen CG, Lunn TH, Kristensen MT, Palm H, Foss NB. Effect of a single pre-operative 125 mg dose of methylprednisolone on postoperative delirium in hip fracture patients; a randomised, double-blind, placebo-controlled trial. Anaesthesia. 2018;73(11):1353–60.  18.Dieleman JM, Van Dijk D. Corticosteroids for cardiac surgery: A summary of two large randomised trials. Netherlands J Crit Care. 2016;24(5):6–10.  19. Mardani D, Bigdelian H. The effect of dexamethasone prophylaxis on postoperative delirium after cardiac surgery: A randomized trial. J Res Med Sci. 2012;17(1 SPL.1):9–10. 20. Dehghani Sani F, Shakibapour N, Beigoli S, Sadeghian H, Hosainzadeh M, Chamani J. Changes in binding affinity between ofloxacin and calf thymus DNA in the presence of histone H1: spectroscopic and molecular modeling investigations. Journal of Luminescence. 2018; 203:599-608.  21. Poorzand, H., Alvandi Azari, M., Eshraghi, A., Alimi, H., Bigdelu, L., Emadzadeh, M. Evaluation of Left Atrial Strain Parameter in Coronary Artery Stenosis: A New Tool to Predict LCX Stenosis. Journal of Cardio-Thoracic Medicine, 2020; 8(4): 693-699    


