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    Abstract
Introduction: There are limited data on the symptoms of immune-suppressive therapy after transplant on Indian patients and how tacrolimus blood level correlates with graft function and its adverse effects. This study was planned to study these factors. Materials and Methods: The study was conducted as a prospective longitudinal study. Adult patients who underwent the live renal transplant and matched the inclusion criteria from March 2018 to April 2019 were enrolled for the study. Trends of all the parameters were analyzed and their correlation was done with corresponding tacrolimus blood levels. Blood for tacrolimus level was collected at d1, 5, 15, 30, 90, and 180, and values of serum creatinine, diabetes status, hypertensive status, lipid profile, infection occurrence, and liver function tests were recorded at the same time. The subjective symptom occurrence was also recorded by Modified Transplant Symptom Occurrence and Symptom Distress Scale questionnaire at 3 months. Results: The mean age of the study population was 33.7 ± 10.1 years. The incidence of infection was highest at 48% in the 1–3 month period. The incidence of posttransplant diabetes mellitus (PTDM) was 13.7%. Patients requiring antihypertensive decreased from 93.1% immediate posttransplant to 51.5% after 6 months of transplant. There was an increase in posttransplant triglyceride levels, total cholesterol, and low-density lipoprotein level with only high-density lipoprotein showing a protective trend. Liver functions did not show any derangements during the study period. There was no significant correlation between any of the adverse effects and tacrolimus blood levels. Excessive appetite was the most commonly experienced symptoms whereas tremor was the most distressing one. There was a statistically significant increase in symptoms experienced in patients whose tacrolimus blood level was above the normal level for that period. Conclusion: Our study showed no significant correlation between blood levels of tacrolimus and graft function and also with hypertension, dyslipidemia, PTDM, and incidence of posttransplant infections. The incidence of adverse effects was significantly higher in patients who had tacrolimus blood levels higher than recommended.
  


  
    Keywords: Adverse events, renal transplant, tacrolimus
  


  
    Introduction


    Renal transplant is the currently accepted standard of care in patients with end-stage renal disease.[bookmark: ft1][1] Immunosuppression has gone a long way from the days of high-dose radiation to the present era of monoclonal antibodies. The initial problems of rejection and graft loss have been substantially reduced with these novel immunosuppressive agents.


    The current challenge to the transplant fraternity is to improve graft survival at the same time optimize the doses of immune-suppressant such that side effects of the drugs are minimum and well tolerated by the patients.[bookmark: ft1][1] Triple therapy, i.e., calcineurin inhibitors, steroids, and mycophenolate mofetil (MMF) is the standard immunosuppression therapy.


    Tacrolimus (formerly known as FK-506) was isolated in 1984 in Japan from soil fungus Streptomyces tsukubaensis[bookmark: ft1][1] and acts by inhibition of interleukin (IL)-2 gene expression and IL-2 production. This drug has wide inter- and intraspecific variability and risk of drug interaction with commonly used medications.[bookmark: ft2][2]


    The therapeutic use of tacrolimus is complicated by its narrow therapeutic index (5–15 ng/ml). Tacrolimus doses should be such that its blood levels are maintained in the therapeutic range so that balance between the antirejection effect and its adverse effects is properly maintained. This requires therapeutic drug monitoring at regular intervals. The higher level of tacrolimus in blood has a deleterious effect on graft function and result in higher complication rates. The literature is very scanty about the correlation of tacrolimus blood levels and its various adverse effects including graft function, diabetes mellitus (DM), infections, lipid levels, and others.[bookmark: ft1][1]


    As patients following renal transplant have to be on lifelong immune-suppressive therapy, it is important to assess the symptoms and distress caused by long-term side effects of these immune-suppressants which may further affect long-term drug adherence and have an important impact on the quality of life. The Modified Transplant Symptom Occurrence and Symptom Distress Scale (MTSOSD-R59) assesses the patient's appraisal of symptoms associated with side effects of immune-suppressive therapy and has been validated in previous studies.[bookmark: ft3][3]


    This study was done to assess the correlation of tacrolimus blood levels to graft functions and outcomes at various time intervals and compare the pre- and post-transplant symptoms associated with adverse effects of immune-suppressive therapy using MTSOSD-R59.


    Materials and Methods


    The study was conducted in the Department of Surgical Disciplines, Nephrology, Psychiatry, and Ocular Pharmacology of All India Institute of Medical Sciences, New Delhi. It was a prospective longitudinal cohort study.


    Seventy-seven patients who underwent live renal transplants from March 2018 to April 2019 were enrolled for the study.


    Inclusion criteria


    All patients more than 18 years of age undergoing first live renal transplant and having tacrolimus based immunosuppression regime were included in the study.


    Exclusion criteria


    Patients <18 years, not giving consent for the study, with other significant comorbidities like bronchial asthma, chronic obstructive pulmonary disease, coronary artery disease, hepatitis B or C positive patients, undergoing the second transplant, on nontacrolimus based regimen and deceased renal transplant recipients were excluded from the study.


    The demographic characteristics, preoperative clinical details including primary renal pathology, intraoperative parameters, and postoperative outcomes were recorded in a prestructured proforma.


    Immunosuppressive regimen


    The induction of immunosuppression was started 1 day before transplant. Tacrolimus was given at a dose of 0.15 mg/kg in two divided doses on the day before transplant. MMF was given at a dose of 1 g twice daily before transplant and at the same dose on the day of transplant and continued posttransplant. Methyl-prednisolone 500 mg was given on the pretransplant day and 250 mg on the day of transplant followed by another dose on the evening of transplant. This was followed by tablet prednisolone from posttransplant day 1. If the patient had genetically unrelated donor or human leukocyte antigen mismatch ≥4/6 they were started on induction therapy with basiliximab at 20 mg for patients weighing more than 35 kg on the morning before transplant and posttransplant day 4.


    In cases of acute cellular rejection, antirejection therapy, intravenous methylprednisolone pulse of 1000 mg once a day for 3 days was used.


    For tacrolimus assay 3 mL of blood was collected at 8 o' clock in the morning before the patient had taken the morning dose of the drug in ethylenediaminetetraacetic acid vials and the sample was stored at –20°C. The tacrolimus levels were determined by Liquid Chromatography (Thermo scientific ACCELA, USA) and Mass Spectrometry (Applied Biosystem 4000 Triple Quadruple, USA) method in the Department of Ocular Pharmacology, AIIMS. Liquid chromatography–mass spectrometry or high-performance liquid chromatography-mass spectrometry (LC-MS, or alternatively HPLC-MS) is an analytical chemistry technique that combines the physical separation capabilities of liquid chromatography (or HPLC) with the mass analysis capabilities of mass spectrometry. This method involves solid-phase extraction of the biological samples (tacrolimus) and the use of liquid chromatography to separate various components, followed by the use of a mass spectrometer as a quantifier. Tacrolimus was separated from the blood by the HPLC technique and quantified by the mass spectrometric technique.


    Tacrolimus levels were maintained at 8–10 ng/ml in the first 3 months posttransplant and tapered to 5–8 ng/ml during 3–6 months posttransplant and a level of 3–5 ng/ml was maintained 6 months after of renal transplant. MMF was continued and steroids were tapered gradually after 3 months.


    Posttransplant patient assessment


    Tacrolimus levels were measured at 24 h, 5 days, 14 days, 28 days, 12 weeks, and 6 months. All levels were measured in ng/ml. Patients were closely monitored during their hospital stay. On discharge, they were taught to keep a weekly record of intake/output, blood sugar, blood pressure, and renal functions.


    Close monitoring of patient's vitals including blood pressure, pulse rate and central venous pressure, intake and output chart, and blood biochemical investigations were done during the early posttransplant period. Graft function and the adverse effects of the drug were assessed by the following parameters. Intake and output recording was done during the hospital stay and after discharge. If there was any deterioration in urine output or clinical condition of the patient then appropriate treatment was started.


    Serum urea and creatinine levels were measured daily during the hospital stay and then twice weekly for the next 3 months and every 15 days from 3 to 6 months after transplant. If there was a sustained rise in the above parameters then appropriate treatment in the form of tacrolimus dose adjustment, investigation for the cause of renal dysfunction like Ultrasound Doppler for renal blood flow of transplanted kidney, Diethylenetriaminepentaacetic acid (DTPA) radioisotope scan and graft biopsy were done and appropriate treatment was instituted.


    Blood pressure was recorded 6 hourly during the hospital stay and thereafter daily. Any increase in blood pressure was treated with a combination of anti-hypertensive. During follow-up blood pressure was assessed on day 5, day 15, 1 month, 3 months, and 6 months.


    Liver function tests were done pretransplant and posttransplant on day 1, day 5, day 15, 1 month, 3 months, and 6 months. If there was any derangement of the values then appropriate measures were taken.


    Blood sugar monitoring was done for all patients. Patients with high blood sugar were started on insulin therapy as per the protocol of management. For nondiabetic patients, blood sugar monitoring was done on day 5, day 15, 1 month, 3 months, and 6 months posttransplant.


    Infection screen was done by clinical examination for assessing wound infection, urine routine examination, culture and sensitivity, and chest X-rays during their follow-up visits. If any abnormality was detected then appropriate treatment was initiated. Further tests were guided by the patient's complaints. Routine screening of BK virus infection is not done at our institute as the test is costly and not feasible in a low resource setting like India. Recipients who have renal dysfunction or acute tubular injury of unknown cause with decoy cells are subjected to BK virus testing.


    Lipid profile including total cholesterol, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and triglycerides measured in mg/dl pretransplant, and at 1 month, 3 months, and 6 months posttransplant. If any abnormality was detected then appropriate treatment was started.


    In case of graft dysfunction, as detected by decreased urine output, an acute rise in serum creatinine levels, graft tenderness, and fever or a combination of these symptoms following investigations were done.


    Ultrasound Doppler to evaluate the vascular flow in the transplanted renal vessels, DTPA scan to note the functional status of the transplanted kidney, and renal biopsy. In every biopsy specimen, the state of glomeruli, tubules, blood vessels, and interstitium were analyzed and abnormal histology if any was recorded. The opinion of the most probable cause for the histological picture was taken with respect to various causes of graft dysfunction like acute rejection, tacrolimus toxicity, acute tubular necrosis, and chronic allograft nephropathy. Banff criteria were followed for reporting the biopsies.


    Assessment of subjective symptoms


    The subjective symptoms were assessed by The MTSOSD-59 at 3-month follow-up.


    Follow-up


    After discharge from the hospital, patients were reviewed after 15 days, 1 month, 3 months, and 6 months. Blood tests for various parameters including tacrolimus blood levels were done. Average values of variables like blood pressure and intake output were noted from the patient's daily records.


    Statistical analysis


    Data were collected and managed using Microsoft Excel (Microsoft, Seattle WA, USA). Demographic and clinical characteristics were described using mean values and standard deviation, median/interquartile ranges, and frequencies as appropriate. For qualitative data, the Chi-square test was used. P < 0.05 was considered as statistically significant.[bookmark: ft4][4]


    RIDIT analysis was done on MTSOSD 59 to find the most distressing and the most commonly experienced symptoms. For correlating the tacrolimus levels with various aspects of graft function and adverse effects Pearson's product moment correlation coefficient was used.


    Ethics statement


    Indian Council of Medical Research/Good Clinical Practice guidelines were followed. Patients were enrolled for the study after clearance from the institute ethics committee. (AIIMS/IEC/2018/28-4). Study was carried out as per Declaration of Helsinki.


    Declaration of patient consent


    The authors certify that they have obtained all appropriate patient consent forms. In the form, the patient has given his consent for his images and other clinical information to be reported in the journal. The patient understand that name and initials will not be published and due efforts will be made to conceal identity, but anonymity cannot be guaranteed.


    Results


    The study was conducted in the Department of Surgical Disciplines, Nephrology, Psychiatry, and Ocular Pharmacology of All India Institute of Medical Sciences, New Delhi from March 2018 to April 2019. Out of the 110 renal transplants conducted during this period, 77 patients were enrolled for the study who met the inclusion criteria [Figure - 1]. The demographic and preoperative clinical profile is as shown in [Table - 1].
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        	Figure 1: Patient enrollment
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        	Table 1: Demographic and clinical profile
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    Correlation of graft function with tacrolimus level


    There was no significant correlation between the serum creatinine level and the corresponding tacrolimus level (P > 0.05) [Table - 2].


    
      
        	[image: ]

        	Table 2: Correlation of creatinine levels with tacrolimus level
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    Correlation of diabetes occurrence with tacrolimus level


    In the study population, 5 (6.8%) patients were diabetic pretransplant. Posttransplant at 1 month 17 (23.3%) patients required insulin and at 6 months after transplant 10 patients had posttransplant diabetes mellitus (PTDM). The incidence of new onset diabetes after transplant was 13.7%. Tacrolimus blood levels at different time intervals did not show any significant correlation with the incidence of PTDM [Table - 3].
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        	Table 3: Correlation of adverse effects with tacrolimus level* on day 90
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    Correlation of infection and tacrolimus levels


    0–1 month


    The overall incidence of infection during this period was 32.9%. Urinary tract infection (UTI) was the most common infection 19 (26%) in this time period. Surgical site infection was seen in 4 (5.5%) patients. Tacrolimus blood levels were assayed 4 times during this period and there was no significant difference (P > 0.05) in tacrolimus levels in patients with and without infections. The mean blood levels of those patients not having infection as compared to the mean tacrolimus level at corresponding intervals in those patients with infections were not significant statistically


    1–3 month


    During this period, 34 patients (46.5%) were diagnosed with infection, with one patient having two unrelated infections (UTI and Cryptosporidium) making a total of 35 infection-related admissions. UTI in 13 patients (17.8%) was the most common infection in this period also. Eleven (15.1%) patients presented with clinical Varicella Zoster Virus infection. Cytomegalovirus (CMV) infection was seen in 3 and pneumocystis pneumonia in 2 patients respectively. Tacrolimus blood levels were assayed once during this period and there was no significant difference (P > 0.05) in tacrolimus levels in patients with and without infections [Table - 4].
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        	Table 4: Correlation of infection with tacrolimus level
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    3–6 months


    Eighteen patients (24.7%) presented with evidence of infection in this time period. One patient had two events of infection at separate intervals (CMV and pyelonephritis). UTI in 8 (11%) patients remained the most common infection in this period also and diarrhea 6 (8.2%) was the second most common infection in this period. Tacrolimus blood levels were assayed once during this period and there was no significant difference (P > 0.05) in tacrolimus levels in patients with and without infections.


    Correlation hypertension with tacrolimus level


    Majority of patients, 67 (87.6%) were on anti-hypertensive medication pretransplant with 33 (45.5%) patients requiring more than 2 antihypertensive drugs for control of blood pressure.


    [Table - 3] shows the correlation of hypertension with tacrolimus levels at various time intervals. There was a decrease in the incidence and severity of hypertension with time after transplant, but there was no significant correlation with tacrolimus blood levels [Table - 3].


    Correlation of lipid abnormalities with tacrolimus level


    There was a significant increase in the prevalence of lipid abnormalities from the pretransplant period to the posttransplant period. The prevalence of hypercholesterolemia increased from 0% to 17.8% 3 months posttransplant and to 39.7% after 6 months. There was a significant increase in the LDL cholesterol levels and a significant decrease in HDL cholesterol levels posttransplant. However, there was no significant correlation with tacrolimus level.


    Correlation of tacrolimus level with liver functions


    Liver functions did not show any derangements in the study population after transplant. Only one patient had a transient rise in serum glutamic-oxaloacetic transaminase and serum glutamic-pyruvic transaminase on day 5 which normalized without any intervention by day 15. Their correlation with tacrolimus blood level was also not significant [Table - 3].


    Assessment of symptom occurrence and symptom distress


    Among the 59 possible symptoms, the most commonly experienced symptom was excessive appetite followed by tiredness and tremor. The most common distressing symptom was tremor, followed by anxiousness and tiredness [Table - 5].
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        	Table 5: Most commonly experienced and most distressing symptoms in modified transplant symptom occurrence and symptom distress scale-59 questionnaire
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    Four out of five symptoms namely tiredness, tremor, anxiousness, and sores on lips and/or mouth were both most commonly experienced and most distressing. Excessive appetite, though was the most commonly experienced symptom, was thirteen in the most distressing list. Excessive flatus which was fourth in the distressing list was the sixth most commonly experienced symptom.


    The overall symptom experience and distress RIDIT score were compared with age, sex, and tacrolimus blood level at 3 months [Table - 6].
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        	Table 6: Comparison of symptom occurrence and symptom distress based on gender, age, and tacrolimus level at 3 months
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    The overall symptom occurrence score in males was 0.498 versus 0.524 in females. But this difference was not found to be statistically significant (P = 0.360). Twelve patients had tacrolimus blood level more than 8 ng/ml and these patients were found to have significantly more symptom experience score when compared with the 61 patients who had tacrolimus level at normal range (5–8 ng/ml) (0.532 vs. 0.493) (P = 0.04, Student's t-test).


    The overall symptom distress score in males and females was 0.5. This was not statistically significant (P = 0.679, t-test). The symptom distress score in patients with normal tacrolimus blood level was 0.495 versus 0.52 in patients with tacrolimus level more than 8 ng/ml. This was not statistically significant (P = 0.109, Student's t-test).


    Although there was a significant correlation of elevated tacrolimus blood level with the occurrence of subjective symptoms, the symptom distress scores in patients with normal and elevated tacrolimus blood levels did not show any statistical significance (P = 0.1).


    Discussion


    Close monitoring of the tacrolimus concentration is required to achieve an optimal efficiency and thus minimizing the risk of subtherapeutic or toxic blood concentrations. It has been shown that the efficacy and side effects of tacrolimus are highly correlated with the area under the curve (AUC 0–12).[bookmark: ft5][5] But recording a complete 12 h pharmacokinetic profile for every patient is not feasible in clinical practice and like most transplant centers we also use C0 concentration for drug measurement and monitoring which has been substantiated in many studies which have shown that C0 exposure is a good indicator for total systemic exposure.[bookmark: ft5][5],[bookmark: ft6][6]


    Based on the half-life of tacrolimus which is approximately 10 h, it is necessary to wait for at least 36 h (3.3 half-lives) to reach a steady-state tacrolimus concentration after initiation of therapy or after a change in the administration regime of tacrolimus. According to Braun et al.[bookmark: ft6][6] ideally, after starting the therapy, blood concentrations should be monitored on day 2 or 3 and then on average 3 times in the first few weeks after transplantation, and less frequently thereafter. The tacrolimus levels were measured in our study based on these recommendations.


    It has been shown in the literature that adverse reactions of tacrolimus tend to occur most frequently in the first few months after transplantation and decrease with time possibly in line with reductions in tacrolimus concentration.[bookmark: ft7][7],[bookmark: ft8][8] Our results also show a similar trend with most of the adverse effects appearing within the first 3 months after transplant. There is a need to monitor drug levels of tacrolimus more frequently in the early posttransplant period.


    The incidence of new-onset DM within 1 year posttransplant has been shown to be in the range of 8%–20% in cadaveric renal transplant patients and in liver transplant patients.[bookmark: ft9][9],[bookmark: ft10][10] The incidence of PTDM was 13.5% in our study which is comparable to the literature. The PTDM has been shown to be dependent on the dose of Tacrolimus and with time as the dose of Tacrolimus goes down the incidence and requirement of insulin also goes down. Although the number of patients in our study with DM was small, it showed a similar trend where 2 patients were weaned off insulin in the first 6 months after transplant. However, the tacrolimus drug levels did not show any correlation with the incidence of PTDM. This may be explained by the fact that corticosteroids which are also diabetogenic may have confounded the incidence of DM.


    The posttransplant use of antihypertensive drugs was in 74% of patients after the 1st month of transplant which decreased to 54% after 6 months. In a review article by Fung et al.[bookmark: ft11][11] hypertension occurred in up to 50% of the liver and renal transplant patients treated with tacrolimus. It is further seen that it is difficult to determine with certainty an association between tacrolimus therapy and hypertension as hypertension may be caused by the excessive intravascular volume, intrinsic renal damage, or increased vasomotor tone. Moreover, corticosteroids may also lead to excess water retention and hypertension. Our study failed to show any correlation of tacrolimus blood level with the occurrence of hypertension.


    We observed that dyslipidemia is a highly prevalent entity in the subgroup of renal transplant recipients, with a prevalence as high as 97.3% at 6 months posttransplant, of at least some form of dyslipidemia. This has been shown in many studies in the literature. Aakhus et al.[bookmark: ft12][12] and Kasiske et al.[bookmark: ft13][13] have shown that more than 80% of patients had total cholesterol levels above 200 mg/dl and more than 90% had LDL-Cholesterol levels above 100 mg/dl. In our study, the prevalence of hypercholesterolemia was 39.7% and high LDL-C was 86.3%, 6 months after transplant.


    The predominant lipid abnormalities observed in our study were-marked elevations in serum triglycerides (78.1% vs. 97.2%) as well as LDL cholesterol (32.8% vs. 86.3%), moderate elevations of total cholesterol (0% vs. 39.7%) with an increase in serum HDL-cholesterol levels (93.15% vs. 60.2%). The typical pattern of posttransplant dyslipidemia as described by Kasiske et al.,[bookmark: ft13][13] and Vathsala et al.[bookmark: ft14][14] in two separate studies was one of marked hypercholesterolemia and moderate hypertriglyceridemia along with increased apolipoprotein B. Other studies by Drüeke et al.[bookmark: ft15][15] and Cheung et al.[bookmark: ft16][16] have described a pattern consisting of increased levels of triglycerides, normal serum cholesterol, and decreased HDL cholesterol.


    However, although there is a high prevalence of lipid abnormalities in the postrenal transplant period, it does not show any correlation with blood levels of tacrolimus which has been reported previously by Jiang et al.[bookmark: ft17][17] also.


    The risk of infection in a renal transplant recipient is determined by the interaction of two key factors namely the epidemiological exposures of the patient, including the timing, intensity, and virulence of the organisms and the patient's “net state of immunosuppression,” which reflects a measure of all host factors contributing to the risk for infection.[bookmark: ft18][18]


    In our study, the most common infection during the 1st month was UTI 26.03% followed by wound infection 5.48%. Both these infections are related to surgical procedures.


    Fishman and Davis[bookmark: ft18][18] further reported that opportunistic infections are notable for their absence in the 1st month after transplantation, even though the daily doses of immunosuppressive drugs are at their highest during this time. This was also observed in our study with infections, where the incidence of opportunistic infections started rising after the 2nd month of transplant and was maximum in the period of 1–3 months after which there is an overall reduction in the immunosuppression (0% vs. 54.3% vs. 16.7%). This suggests that it is not only dose dependent but rather the cumulative dose of these drugs—the “area under the curve”—that determines the true state of immunosuppression and its side-effects.


    Correlation of the blood levels of tacrolimus with the occurrence of infection was not found to be significant and this comparison has not been made previously in the literature.


    The role of tacrolimus levels and other factors such as sex and age with that of incidence of adverse symptom and the magnitude of distress caused by these symptoms at 3 months following renal transplant were also assessed.


    There was a higher incidence of adverse symptoms experienced by patients with higher tacrolimus blood levels at 3 months (>8 ng/ml). However, the distress caused by these symptoms did not show any significant increase in patients with higher tacrolimus levels.


    Wang et al.[bookmark: ft19][19] found that symptom occurrence and distress was more in females and younger age group which is in contrast to our results where symptom occurrence and distress did not have any correlation with age and sex. This may be explained by the fact that the study population was disproportionately distributed with more than 92% being male and 86% of patients lesser than 40 years.


    Symptom occurrence is the cognitive pathway of symptom experience and is described by frequency, severity, and duration of a given symptom whereas symptom distress is the emotional pathway which demonstrates how the recipients are influenced daily by these symptoms.[bookmark: ft20][20] Our study population comprised of mostly males and the younger population who are more likely to endure symptoms without much distress. Hence though the symptom experienced is significant, distress caused by them is not significant.


    The present study demonstrates excessive appetite, tiredness, anxiousness, tremor, and sores on mouth and lips as the five most commonly experienced symptoms and tremor, anxiousness, tiredness, wind, and sores on mouth and lips as the top five distressing symptoms. In a meta-analysis, Webster et al.,[bookmark: ft21][21] showed that tacrolimus-treated patients were significantly more likely to report tremors, headache, dyspepsia, vomiting, and diarrhea. Older studies by Kugler et al.,[bookmark: ft22][22] Moons et al.[bookmark: ft23][23] and de Barros and Cabrita[bookmark: ft24][24] showed moon's face, increased hair growth, and bruises as the most commonly occurring symptoms.


    The difference with these studies can be attributed to the fact that the dominant immunosuppressive used at that time was cyclosporine with high dose steroids and hence the symptom occurrence profiles were dominated by the side effects of these drugs. A study by Wang et al.[bookmark: ft19][19] done in Chinese patients showed itching, concentration and memory problem, and fatigue as the most commonly reported symptoms.


    This is the first time that this scale was used on the Indian population which differs culturally from the western population. The cultural dimension is also important while interpreting this scale as population comprising of the intellectual class would report concentration, memory, and fatigue among the commonly occurring symptoms while population with hard working and financially unstable people would report physical symptoms like tiredness and anxiety more frequently, as seen in our study.


    Limitation of the study


    Study had less number of patients and the follow up was short.


    Conclusion


    Our study showed no significant correlation between blood levels of tacrolimus and graft function and also with hypertension, dyslipidemia, PTDM, and incidence of posttransplant infections. There was a significant improvement in the quality of life of patients following transplant in all domains. The incidence of adverse effects was significantly higher in patients who had tacrolimus blood levels higher than recommended, though they were not causing significant distress. Further follow-up of these patients and the inclusion of more patients are required to assess the long-term graft function of these patients.
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  Figure 1: Patient enrollment
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  Table 1: Demographic and clinical profile
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  Table 2: Correlation of creatinine levels with tacrolimus level
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  Table 3: Correlation of adverse effects with tacrolimus level* on day 90
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  Table 4: Correlation of infection with tacrolimus level
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  Table 5: Most commonly experienced and most distressing symptoms in modified transplant symptom occurrence and symptom distress scale-59 questionnaire
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  Table 6: Comparison of symptom occurrence and symptom distress based on gender, age, and tacrolimus level at 3 months
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ADPKD: Autosomal dominant polycystic Kidney discase, HLA: Human
Jeukocyte antigen, PRA: Pharmaceutical research associates
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Rank Symptom experience Ridit score Symptom distress Ridit score
1 Excessive appetite 0.823 Tremor 0842
2 Tiredness 0.798 Anxiousness 0814
3 Tremor 0.795 Tiredness 0.795
4 Anxiousness 0.794 Wind 0.767
5 Sores o lips and/or mouth 0.787 Sores on lips and/or mouth 0729
6 Wind 0.782 Lack of energy 0.709
7 Headache 0.775 Dizziness 0.68
8 Thinning of hair 0.765 Pain in joints 0.673
9 Increased urge to urinate 0.748 Headache 0.646
10 Increased thirst 0741 Rash on skin 0637






OEBPS/images/IndianJTransplant_2020_14_4_298_305430_t7.jpg
Variable $0 Ridit P SD Ridit P

score* score**
Gender, 7 (%)
Male. 68 (93.1) 0498 0.360 0.499 0679
Female. 5 (6.9) 0524 0510
Age (years). n (%)
1830.23 (31.5) 0512 0.645 0518 0118
30-40.31 (42.5) 0499 0.495
40-50,13 (17.8) 0484 0475
>50.6 (8.3) 0492 0508
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*SO: Symptom occurrence, **SD: Symptom Distress, P by Student’s
f-test for gender and tac level P by ANOVA for age





