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			Abstract

			Objective: To evaluate if women were educated on the potential risks of unplanned post-transplant pregnancy and if the chart had documentation of contraception use and family planning discussions in solid organ transplant (SOT) patients at a major tertiary referral academic transplant center. 

			Methods: This quality improvement study was a retrospective chart review of female patients at SOT center. An anonymous survey to identify potential knowledge gaps regarding post-transplant pregnancy risk was given to health care providers. 

			Result: A total of 62 out of 208 patient charts were screened and included in the study. Exclusions included male gender or not being of child-bearing potential. In the 62 charts, 1.6% had documentation for an oral contraception prescription, 1.6% received instruction to utilize barrier contraception, 3.3% received an intrauterine device (IUD), and 11.5% received surgical sterilization. There was no documentation of any method of contraception in 84% of the charts. There was documented counseling on the teratogenic effects of mycophenolate in 98% of the patient charts, however none had documented counseling on the maternal or fetal risk of pregnancy within two-years post-transplant. There was a 35% response rate to the healthcare provider survey with majority understood and counseled post-transplant regarding the importance of contraception. 

			Conclusion: This study demonstrated that there is an opportunity to address a lack of definitive family planning counseling, potentially by developing a multi-disciplinary approach. By utilizing all the resources and expertise of the multi-disciplinary team, this could improve the quality of patient education and reduce the risk 	of unplanned pregnancies in the female post-transplant population.
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			Introduction

			 Women of reproductive potential account for over 35% of transplant recipients in the United States [1]. Prior to transplant, fertility is decreased due to primary organ-failure induced ovarian dysfunction, but posttransplant fertility quickly restores and ovulation may occur within one month [2]. Women should avoid pregnancy 12-24 months post-transplant due to increased 

risk of fetal and maternal complications [3]. Mothers are at increased risk of developing pre-eclampsia, graft loss, organ rejection, gestational diabetes, and spontaneous abortion while infants are at risk of prematurity, low birth weight, and fetal demise [2]. Additionally, there is an increased risk of birth defects with immunosuppressant medications, such as mycophenolate, used in post-transplant patients [1]. Potential birth defects linked with mycophenolate in particular include structural abnormalities such as microtia or anotia, external auditory canal atresia, orofacial clefts, and colobomas [4,5]. Per the risk evaluation and mitigation strategy (REMS) program, healthcare professionals are responsible for counseling transplant patients on the importance of contraception and risks associated with unplanned post-transplant pregnancy while taking teratogenic drugs like mycophenolate. However, patients often do not recognize there is true risk because they have previously been infertile for years waiting for transplant and are unaware how quickly fertility returns within months of a successful transplant [6]. This results in up to 93% of pregnancies being unintentional or unplanned in the post-transplant population [7]. In addition, REMS counseling for these patients is mainly focused on the teratogenic effects of mycophenolate, rather than the spectrum of complications unrelated to drug exposure that can occur with pregnancy within the first two years post solid-organ transplant. Previously, data with high dose hormonal contraceptive use in this patient population suggested the potential for drug interactions associated with immunosuppressing drug use post-transplant, such as increased blood concentrations of corticosteroids and cyclosporine leading to toxicity [8,9]. While the topic of which contraceptives are safest to use in solid organ transplant patients is out of the scope of this paper, in general the use of low-dose hormonal contraceptives or intrauterine devices (IUD) are safe in the posttransplant patient population. Overall, there is a need to emphasize that it is important that female patients are adequately counseled on all available family planning options, so they can choose the best option for their lifestyle and family goals. The objective of this quality improvement study was to evaluate if women were educated on the potential risks of an unplanned pregnancy post-procedure in the pre-transplant stage. The study also determined if the patient charts had documentation of contraception, use, and family planning discussions in solid organ transplant (SOT) patients at a major tertiary referral academic transplant center. 

			Methods	

			This quality improvement study was reviewed and approved to proceed by both the University of Texas Health Sciences Center at Houston investigational review board (IRB) and the Memorial Hermann Healthcare System IRB. This was a single center, quality improvement study completed by a retrospective chart review. Data was collected from the electronic medical record (EMR) based upon the documented care that patients had already received and data was analyzed with descriptive statistics. Patients were identified from the patient transplant list at Memorial Hermann Transplant Center-Texas Medical Center. An anonymous survey was given to healthcare providers to evaluate knowledge on contraception interventions and potential risks of pregnancy in patients post-transplant. The survey was distributed electronically through email. A meeting occurred to give instructions on how to complete it, and once completed it was submitted anonymously via boxes provided in employee break rooms in respective clinic areas. For the retrospective chart review, inclusion criteria were female patients 11 years of age or older who received a solid organ transplant at Memorial Hermann Transplant Center-Texas Medical Center from January 2013 to July 2016. Patients were excluded if they were pregnant or not actively menstruating due to surgical or natural menopause. Solid organ transplant was defined as a transplanted organ including kidney, liver, and pancreas. Cardiac transplant patients were excluded since they were treated at a different transplant clinic. The clinical notes from all healthcare providers were reviewed, including physicians, social workers, and mid-level providers (nurse practitioners and clinical pharmacy specialists), to determine if potential family planning counseling had been discussed either pre- or post-transplant. Specifically, mentions of the maternal and fetal risks associated with pregnancy post-transplant were searched for. Additionally, the medication history was reviewed in the EMR for each patient to determine contraceptive use. For the survey, all members of the healthcare team employed at Memorial Hermann Transplant Center-Texas Medical Center were included. Healthcare professionals who did not practice in the transplant clinic or did not have direct contact with transplant patients were excluded from participating in the survey. 

			Result	

			A total of 208 charts of transplant patients were screened for inclusion from January 2013 to July 2016, with 62 charts meeting the inclusion criteria. Of the 146 charts that were excluded, 132 charts were for male patients and four charts were for patients that had a previous hysterectomy. The median age of patients in charts reviewed was 46 (11-65) years old and 67% of patients had a history of hypertension. Patient demographics are summarized in (Table 1). A thorough review of all clinical notes from all the respective healthcare providers and review of the medication histories found that 84% of the charts (51/64) had no documentation of contraception. The thirteen charts that had some form of contraception documented included the following: 1.6% received a prescription for oral contraception; 1.6% received instruction to utilize barrier contraception; 3.3% received an intrauterine device; and 11.5% received surgical sterilization. Mycophenolate was prescribed to 60 patients (97%). Of these patients, 56 (93%) had documentation of REMS counseling (Table 2). Eleven of 31 healthcare providers emailed responded to the survey (Table 3) for a response rate of 35%. Out of those who responded, the majority (81.8%) of healthcare providers were aware that fertility returns post-transplant. Regarding the timing of counseling, 60% of the respondents always counseled these women post-transplant whereas 22.2% always counseled pre-transplant. One healthcare provider reported two patients who experienced an unplanned pregnancy within one year of transplant. The survey results showed that there were multiple methods of acceptable contraception for the female transplant patients. For example, 64% of those responding to the survey recommended either barrier contraception or IUDs, and oral contraception was recommended by 56%. Surgical options were the least popular with only 18% of providers recommending this form of contraception. 

			Table 1: Baseline Characteristics Baseline characteristics.

			
				
					
					
				
				
					
							
							Variable

						
							
							Result

						
					

					
							
							Age, years (median) [range]

						
							
							46 [11-65]

						
					

					
							
							Past Medical History, n (%)

						
					

					
							
							Hypertension

						
							
							41 (67.0)

						
					

					
							
							Current smoker

						
							
							3 (5.0)

						
					

					
							
							Deep vein thrombosis

						
							
							1 (1.6)

						
					

					
							
							Breast cancer

						
							
							1 (1.6)

						
					

					
							
							Migraine

						
							
							2 (3.3)

						
					

					
							
							Acute liver disease

						
							
							12 (19.6)

						
					

				
			

			Table 2: Summary of Documentation of Planned Contraception.

			
				
					
					
				
				
					
							
							Contraception Method (n, %)

						
							
							Documented in EMR*

						
					

					
							
							Oral contraceptive pill

						
							
							1 (1.6) 2

						
					

					
							
							Intrauterine device

						
							
							-3.3

						
					

					
							
							Surgical

						
							
							7 (11.5)

						
					

					
							
							Barrier

						
							
							1 (1.6)

						
					

					
							
							None

						
							
							51 (84.0)

						
					

				
			

			*One patient had documentation for both oral contraception and intrauterine device 252.

			Table 3: Health care Provider Survey Results. 

			
				
					
					
					
					
					
					
				
				
					
							
							Question

						
							
							N

						
							
							Yes N (%)

						
							
							No

						
					

					
							
							Are you aware that return of fertility occurs in female patients posttransplant?

						
							
							11

						
							
							9 (81.8)

						
							
							2 (18.2)

						
					

					
							
							Do you counsel female patients of reproductive age on birth control before transplant?

						
							
							10

						
							
							6 (60.0)

						
							
							4 (40.0)

						
					

					
							
							Do you counsel female patients of reproductive age on birth control posttransplant?

						
							
							10

						
							
							9 (90.0)

						
							
							1 (10.0)

						
					

					
							
							Have any of your patients experienced an unplanned pregnancy within 1-year post-transplant?

						
							
							10

						
							
							1 (10.0)

						
							
							9 (90.0)

						
					

					
							
							Question

						
							
							N

						
							
							Always

						
							
							Almost always

						
							
							Almost never

						
							
							Never

						
					

					
							
							How often do you counsel female patients of reproductive age on the possibility of pregnancy post-transplant?

						
							
							6 (60.0)

						
							
							3 (30.0)

						
							
							0 (0.0)

						
							
							1 (10.0)

						
							
					

					
							
							How often do you counsel female patients of reproductive age on birth control before transplant?

						
							
							9

						
							
							2 (22.2)

						
							
							4 (44.4)

						
							
							3 (33.3)

						
							
							N/A

						
					

					
							
							How often do you counsel female patients of reproductive age on birth control post-transplant?

						
							
							10

						
							
							5 (50.0)

						
							
							4 (40.0)

						
							
							1 (10.0)

						
							
							N/A

						
					

				
			

			Discussion

			Pregnancy after solid organ transplant can lead to serious complications for the mother and fetus, the most concerning of these being loss of the organ and spontaneous abortion. This retrospective study observed that although most healthcare providers were aware of the risks of pregnancy post-transplant, there was no documentation of any discussions regarding pregnancy risks nor the need for family planning. Additionally, an overwhelming majority of patients had no documentation of contraception in place at the time of transplant. French and colleagues conducted a telephone survey regarding pre-transplant and post-transplant fertility awareness and contraception counseling in 309 women who received a solid organ transplant in a single institute [6]. This study observed that only 37% of women were counseled on the importance of contraception after transplant, and only 62% of women aged 15-44 years old were utilizing some form of contraception post-transplant.6 Of the patients who were counseled on contraception, 57% were recommended oral contraceptive pills and 20% were offered IUD. Another study noted condoms were utilized as contraception in 65% of female patient’s post-transplant, making it the most common form of contraception used in these patients. Condoms are not considered a highly effective contraception, with a failure rate of up to 24%. [1,7]. It was noticeable in the survey study by French and colleagues that there was limited documentation of contraception counseling. Based on the study results, French and colleagues raised the question regarding the extent providers discuss fertility and contraception in transplant patients and demonstrated that there is an unmet need in this subset of women with solid organ transplant [6]. The data observed in the retrospective chart review in this quality improvement study confirmed a similar troubling pattern as was reported in French and colleagues’ study [6]. The only documentation of counseling found in patient charts was related to the REMS program for patients who were prescribed mycophenolate. This contraception counseling is required per the REMS program and is specific to the drug. REMS counseling for these patients was mainly focused on the teratogenic effects of mycophenolate rather than the quick return of fertility and non-drug specific maternal and fetal risks within the first two years post solid-organ transplant. In this current study period, there was a report of one unplanned pregnancy in a transplant recipient from the survey results. As the study concluded, another transplant recipient was found to be pregnant ten weeks post-transplant. The frequency of unplanned pregnancies has not been monitored closely, but that was beyond the scope of the current study. The strengths of this study are that it was the first study conducted at this institution to determine compliance with contraception counseling in women post-transplant. The data demonstrates an opportunity to develop multidisciplinary collaborations to help facilitate family planning discussions, specifically the maternal and fetal risks associated with pregnancy within the first two years post solid organ transplant. The potential weaknesses of this study include the small patient population, the fact that it was retrospective in nature, and the relatively small response from the transplant healthcare team. Retrospective data collection relies upon the accuracy of documentation in the EMR when collecting data. The limited response from the healthcare team leads to the potential for self-selection bias. Data from the retrospective chart review was presented and discussed in a follow up meeting with the stakeholders that included: transplant physicians, gynecologists, clinical pharmacy specialists, the transplant team social worker, the transplant team case manager, research staff, and pharmacy residents. It was identified that the recommendation to use contraception was primarily being discussed by the clinical pharmacy specialist in the context of taking mycophenolate due to potential teratogenic effects. Unless referred to gynecologists for evaluation of ovarian mass or cysts, there was no formal referral in place to ensure a family planning counseling discussion occurred as part of the transplant clearance process. This has been identified as a potential opportunity for quality improvement to formalize a process to ensure there is a multidisciplinary team approach to family planning counseling. One such way could include engaging a gynecologist, maternal fetal medicine, and a fertility specialist to improve compliance with documentation of fertility counseling, family planning, and ensure a contraception plan is in place prior to transplant for all female patients of child bearing age. Another option being considered is standardizing the clinic note template to include fertility and family planning as a prompt to discuss with women of childbearing potential. The team recognized that it is possible many patients are unaware how quickly fertility can return posttransplant, and therefore may not appreciate or follow the recommendations for contraception while taking mycophenolate. Patient education materials are being reviewed to incorporate highlighting the need for family planning and recommending visiting with a gynecologist prior to transplant. In addition, the development of innovative educational interventions to optimize compliance with contraceptive use and prevent complications in this patient population is underway. In conclusion, this quality improvement study demonstrated that there is a lack of family planning counseling in female SOT patients. There is an opportunity to address this and reduce the risk of posttransplant pregnancy by different methods. One method would be the implementation of a multi-disciplinary approach. First, gynecologists and maternal fetal medicine specialists discuss fertility post-transplant, potential family planning options, and emphasize the risk of an unplanned pregnancy post-transplant on fetal development and viability. Afterwards, a clinical pharmacy specialist can then discuss required medication education and counseling for immunosuppressive medications, such as mycophenolate and its teratogenic risks. This would be followed by the transplant team reinforcing the risk of unplanned pregnancy and its risk for organ rejection. By utilizing all the resources and expertise of the multi-disciplinary team, this could improve the quality of patient education and reduce the risk of unplanned pregnancies in the female posttransplant population [10]. 
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