
  
    
      Retrospective Study


      Volume 5, Issue 1

    


    
      [image: ]

      Annals of Nephrology

    


    
      Switching between Dialysis Modality: A Descriptive Study in Provence-Alpes-Côte D'azur

    


    
      Aida Habib, Anne-Claire Durand, Roland Sambuc, Franck Mazue and Stéphanie Gentile


      1Al-Andalus University for Medical Sciences, Faculty of Hospital Management, Qadmus, Syria


      2Laboratoire de Santé Publique, Faculté de Médecine, 27 Bouvard Jean Moulin, France

    

    

    
      Accepted: May 18, 2020 | Published Online: May 20, 2020


      Corresponding author


      Aida HABIB, Al-Andalus University For Medical Sciences, Faculty Of Hospital Management, Qadmus, Syria.


      Citation


      Habib A, Anne-Claire D, Sambuc R, et al. (2020) Switching between Dialysis Modality: A Descriptive Study in Provence-Alpes-Côte D'azur. Ann Nephrol 5(1):60-70.


      Copyright


      © 2020 Habib A, et al. This is an open-access article distributed under the terms of the Creative Commons License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

    


    
      Abstract


      To our knowledge, few studies in France have so far investigated the difference in patient characteristics and outcome between patients switching from hemodialysis (HD) to peritoneal dialysis (PD) and from DP to HD during treatment period. Therefore, the aim of the present retrospective study was to analyze main characteristics and outcome of switching patients and to identify risk factors that influence the outcome of switching patients.


      In this cohort study, we included all patients from the French Renal Epidemiology and Information Network who initiated dialysis between 2004 and 2012, and followed up to June 30th 2014, in one French region (Provence-Alpes-Côte d'Azur). Characteristics of patient and outcome were analyzed.


      During the study period, 136 PD patients switched to HD and 60 HD patients switched to PD, for a total of 196 patients. Patients who switched from HD to PD were younger and most of them started dialysis in emergency, compared to those switching from PD to HD. Mortality rate was significantly lower for switching patients compared to non-switching patients (p = 0.004), but there was not a significant difference between patients switching from PD and those switching from HD. Switching to HD improve significantly the survival for DP patients. Switching to DP improve the survival for HD patients but not significantly. In conclusion, switching to HD improve positively the survival compared to those who remained on PD, whereas, switching to PD is not significant.
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      Introduction


      Three methods can be used to treat chronic renal failure: Hemodialysis (HD), peritoneal dialysis (PD) and renal transplantation. HD and PD are the two major modalities of dialysis. These modalities differ clinically; both offering advantages and disadvantages for an individual patient [1,2]. The choice between these two modalities is influenced by medical and non-medical factors such as social characteristics, logistic considerations [3-12]. One single modality may not procure adequate treatment over an entire lifespan. Therefore, nephrologists sometimes have to recommend switching modalities during the clinical course of ESRD patients [13]. In France, on December 31st 2013, 93.3% of patients were treated with hemodialysis, while peritoneal dialysis was used in just 6.7% of dialysis patients [14]. On a long term period on PD, the number of peritoneal dialyses is low due to various reasons such as episodes of peritonitis, membrane failure or patients fatigue, etc... [15,16]. Indeed, some nephrologists recommend to switch patients from PD to HD after 2 or 3 years, even with goof aspect of treatment [13].


      Many studies have compared HD versus PD as first treatment of renal function substitution therapy RFST [17-29]. In contrast a little number of studies [30-37] analyzed the profile and the outcome of patients switching from PD to HD or vice versa, due to the limited number of available data. In France, to our knowledge, there are few [38,39] data able to describe and compare the characteristics and the outcome of the patients. No study has been performed in the French region of Provence-Alpes-Côte d'Azur (PACA).


      The aim of the study was to analyze main characteristics and outcome of switching patients and to identify risk factors that influence the outcome.


      Results


      During the study period (from 2004 to 2014), among a total of 7,203 patients who had begun a dialysis treatment, 6,976 didn't have any switch, 196 patients had one switch and 31 patients had two or more switches. These last 31 patients were excluded from our analysis. So, a total of 7,172 patients were included in our analysis: 6,724 patients (93.75%) began on HD and 448 (6.25%) on PD.


      Among the 6,724 patients treated with hemodialysis, 60 patents (0.89%) switched to PD whereas among the 448 treated with peritoneal dialysis, 136 patients (30.35%) switched to HD during the study period.


      Baseline characteristics


      At the start of dialysis, mean age of patients with a modality switch was 65.13 ± 16.75 years. Mean age at time of switch was 66.93 ± 16.8 yrs: 62.5 ± 15.9 years for patients switching from HD to PD and 68 ± 16 years for patients switching from PD to HD, p = 0.016.


      Hypertension and diabetes diseases were the two main causes of renal disease among the patients switching 39.1% and 24.5% respectively. The main co-morbidities of the patients were cardiovascular disease (43.8%) and diabetes disease (34.9%). The major risk factor was hypertension (78.3%).


      Table 1 shows the distribution of characteristics of the patients who switched modalities compared to those who remained on their initial modality. Comparison of patients switched from PD to those switched from HD is also presented.


      Comparison between HD patients switching to PD and PD patients switching to HD: The first group was significantly younger at the time of the switch. They were less likely to be treated with EPO at baseline, had higher values for serum creatinine at baseline, were more likely to start dialysis in emergency, had lower BMI, were more often treated with EPO after dialysis start, had lower haemoglobin and were less likely to have a professional activity. For the other characteristics, no significant differences had been found.


      Comparison between PD patients switching to HD and PD patients remaining on their initial modality: In the first group, patients were more likely to start dialysis in emergency, less likely to have cardiovascular disease, and more likely to walk without help. The proportion of hospitalization is higher for switching patient after the initiation of the dialysis. There was no other demographic, clinic, or laboratory statistically significant difference.


      Comparison between HD patients switching to PD and HD patients remaining on their initial modality: In the first group, patients were younger, less likely to be treated EPO at baseline, had lower BMI, had significantly higher level of serum creatinine at baseline, and were more likely to have started dialysis in emergency. There was no statistically significant difference in the other demographic, clinic, or laboratory data.


      Time to switch from one dialysis modality to another: The time elapsed between the initial treatment and the switching to another one was 21.39 ± 22.96 months. The time was significantly longer for patients switching from PD to HD compare with HD to PD: 25.9 ± 23.44 months, 10.95 ± 18.14 months subsequently, p = 0.000.


      In total, 48.5% of patients changed the modality of dialysis during the first year of dialysis, 17.9% during the second year, and 33.7% after 2 years of initial dialysis. Time to first modality switch was significantly different between patients switching from HD to PD and those from PD to HD, p = 0.000 (Table 2).


      Patient outcome


      Mortality rate: Table 3 represents mortality rate at a point date (June 30th 2014) for all patients. Among the 7,203 patients, the mortality rate was 49.2% (3,547 patients). Disregarding a switch or not, the rate of DP patient is lower than HD patients as first treatment 42.3%, 49.7% respectively, p = 0.002. But the difference decreased for patients remaining in their first modality (44.2% for PD vs. 49.9% for HD, p = 0.056).


      Mortality rate was significantly lower for switching patients compared to non-switching: Respectively 77 (39.3%) vs. 3462 (49.6%), p = 0.005.


      Relatively the same mortality rate was observed for patients who switched to PD or to HD: p = 0.875.


      Transplantation: In total, 24% of switching patients have been transplanted. Renal transplantation was significantly higher in patients switching from HD to PD in comparison to those switching from PD to HD, p = 0.002.


      Survival: Median survival times on PD initial and on HD initial (start on PD or on HD) were comparable as expected: 4.28 years and 4.49 years respectively. But, median survival time for non-switching patients was higher for patients treated with HD compared to DP (Figure 1). Switching patients had higher survival chance in comparison to non-switching patients (Table 4).


      Median survival time for switching patients was 6.85 years; 7.48 years for patients who initially started on PD and were switched to HD [DP→HD] and 4.68 years for patients who initially started on HD and were switched to PD [HD→DP]).


      Survival rate of the switching patients was 93.2% at one year (95.6% of the group PD→HD, 87.7% of HD→PD) and 84.1% at two years (86.7% of the group DP→HD, 78% of the group HD→DP).


      Survival risk factors for switching patients (n = 196)


      Table 5 shows the results of univariate and multivariate analysis for switching patients survival, based on each potential risk factor.


      In the model 1 (c.f. Statistical analysis): Advanced age, time switch category (< 3 months) and the presence of diabetes disease were identified as significant factors (p < 0.05). In the model 2 (c.f. Statistical analysis), time switch category (< 3 months), mobility (totally dependent or need assistance for transfers) were identified as significant factors.


      The relative risk of death was not significantly different between the patients who switched to HD and those who switched to PD.


      Among patients who started on HD, switching to PD was not identified as a survival risk factor p = 0.268. In contrast the switching to HD improved significantly the survival for those who had started on PD: RR adjusteda = 2.01 [1.22-3. 61], p = 0.007.


      Propensity score


      Kaplan-Meier survival analysis plots showed that there was no difference in the unadjusted mortality rate between propensity score-matched groups: HD→PD and PD→HD patients matched with similar propensity score: (log-rank, p = 0.447) (Figure 2), HR= 0.726; 95% confidence interval (CI), 0.37-1.54; p = 0.761.


      Discussion


      In this cohort study, we analyzed and compared the main characteristics and the outcome of the patients who switched from one dialysis modality to the other: From HD to PD or from PD to HD. Firstly, our main findings confirmed switching from HD to PD was less often than switching from PD to HD. Secondly, the duration on initial treatment before switching was longer for PD. Thirdly, the survival rate was significantly higher for switching patients comparing to non-switching. Thus, PD patients who switched to HD had higher survival chance in comparison with HD patients who switched to PD, but this difference was not significant even after matched groups with similar propensity score.


      Similarly to our results, the literature shows that HD patients switching to PD are less frequent than those switching from PD to HD [17,20,28,40]: 4.05% versus 23.1% in the Netherland [28]; 1.7% versus 14% in Spain [17] and 5% versus 24.8% in United States [20]. According to the literature, these differences might be based on the belief that PD has particular benefits as an initial dialysis modality. Nevertheless, many patients will eventually require HD at medium or long term. The rational underlying is first PD is generally less costly during the early years on dialysis [41], and secondly among HD and PD patients, there is no statistically significant difference in quality of life [42]. The survival rate is better on PD compared to HD at least over the first two years of dialysis treatment [43]. Nevertheless, after few years (2 or 3), the outcome of PD as first therapy becomes equal to HD, or worse [20,44].


      Starting treatment with PD and then switching to HD is driven by in these other following argument: With the declining of residual renal function (RRF) with time spent on PD, the PD may become inadequate [13]. The RRF is better in PD compared to HD during the first years of dialysis. Preservation of RRF improves the overall survival rate and quality of life both in PD and HD patients. Moreover, the preservation of RRF is necessary for obtaining adequate clearance [45-47].


      Vascular access can become a problematic in long term treatment of HD patients and hence starting the treatment with PD can postpone the need of creating an arteriovenous fistula [48]. So the programs for renal hemodialysis treatment should include both PD and HD modalities, due to their complementarity.


      Similar to ours results, although patient starting with PD therapy were more likely to change modality at least once, patients starting HD therapy were more likely to change modality within court time as confirmed by Johnson, et al. [49]. In their study, the switching rates from PD and from HD were 8.5% vs. 21.1%, at 6 months, 27.9% vs. 24.7% at 2 years and 63.6% vs. 26.9% at 6 years. Jaar, et al. [35], in a prospective study of 292 PD patients, found that among the 24.8% PD who switched to HD, 40% switched within the first year and 70% within two years. On the other side, Guo, et al. [50] found that the switching rate of patients to HD was usually higher in the first year than in subsequent years on DP.


      In contrast to our study, switching to HD decreased during the follow up, from 40% during the first 3 months to 25% after 2 years, due mainly to complications [37].


      In our study, the duration of the first dialysis modality before switching to another was 25.9 ± 23.44 months for PD patients and 10.95 ± 18.14 months for HD patients. In Basse-Normandie (one French region), median duration on PD was 22 months [39].


      The differences in the duration of the first modality may be due to medical reasons of switching [51] or to patients characteristics. Unfortunately, in our study, we didn't analyze the reasons for switching due to the lack of available data.


      The literature suggested that the main reasons for switching patient from HD to PD are vascular access problems, cardiac disease, and patient preference [30,32-34,38,48,52-54]. On the other hand, the main reasons for switching patient from PD to HD [31,34-36,39,48,52,55-61] are complications related or non-related to PD: Peritonitis, ultra-filtration problems, catheter problems, social factors or patient preferences.


      In France (in Haute and Basse-Normandie), Lobbedez, et al. [38] retrospectively assessed 25 patients treated by HD between 1992 and 2002 and subsequently switched to PD. The reasons for switching were vascular access problems (13/25), cardiovascular problems (7/25), and patient's choice (5/25). On the other hand, BOISSINOT, et al. [39] retrospectively assessed 60 patients (in Basse-Normandie) treated by PD between 2005 and 2009 and subsequently switched to HD due to technique failure. The most frequent causes for technique failure were peritonitis (n = 21) and dialysis inadequacy (n = 13).


      In our study, HD patients who switched to PD compared with those PD patients who switched to HD were significantly younger at time of switch, more likely to start dialysis in emergency, and less likely to have a professional activity. They were also less likely to be treated with EPO at baseline, had higher serum creatinine level at baseline, had lower BMI, and were more likely to be treated with EPO after the beginning of dialysis, had lower haemoglobin value, and were less likely to have a professional activity.


      Regarding the age, similar results were found by Unal, et al. [52] and Biesen, et al. [34]. In our study, PD patients who switched to HD, compared with those who remained on PD, were more likely to start dialysis in emergency, less likely to have cardiovascular diseases and to walk without help. But in other studies, PD patients who switched to HD were younger, had higher serum albumin level, higher proportion of hypertension [36], higher proportion of CAD, higher proportion of diabetes [31], higher BMI value, and higher serum creatinin value [35].


      In this study we compared patients who switched from HD to PD with those who remained on HD but, in the literature, most studies compared them with those who remained on PD [30,32,54]. According to our study, HD patients who switched to PD were younger, less likely to be treated with EPO at baseline, had lower BMI, had significantly higher serum creatinin at baseline, and were more likely to start dialysis in emergency.


      The impact on outcome of switching from one dialysis modality to other remains controversial. We found no significant difference in mortality rate of PD patients who switched to HD or vice versa. But mortality rate was significantly different between switched patients compared to non-switched patients. This finding suggested that switching between dialysis modality might be a protector factor. When we compared PD and HD as first treatment, mortality rate was significantly higher for HD patient (42.3% among PD and 49.7% among HD, p = 0.002). But when we compared only HD and PD patient who remained on their initial treatment the difference in mortality rate decreased (44.2% for PD and 49.9% for HD, p = 0.051).


      Similar to ours, Biesen, et al. [34] found that switching PD patient to HD is associated with an improved survival rate, whereas switching HD patient to PD is not.


      In contrast to ours, switching patient from HD to PD modality had a higher risk of death versus those who remained on their initial modality [33,38,53,62]. However, our finding was in agreement with few studies that showed no significant differences between these groups [30,32,54,60].


      Similar to ours, mortality rate was lower for PD patients who switched to HD compared with those who remained on their initial modality [34,36,48,63].


      These differences in outcome might be explained by differences in patient's characteristics. In ours study, the survival risk factors for switching patient were advanced age, diabetes, and time switch (the duration of the first dialysis modality before switching).


      The duration on initial treatment before switch and/or the duration on new treatment after switch could improve the outcome, but they weren't enough taken into account in the literature. Furthermore, the database for duration on HD or on PD before switch was not always accessible. Only two studies have analyzed the duration on PD before switching to HD as risk factors [55,63]. However, the duration on HD before switch to PD, was not available for all literature studies and has not been analyzed as a risk factor.


      In our study, the duration of PD treatment before switching to HD, less than 24 months, was a significant predictor of mortality. In contrast, Wiggins, et al. [63] found that the duration on PD before switching to HD, more than 22 months, was a significant predictor of mortality. This observation is not clear and need to be confirmed by further work.


      Strengths and limitations of our work


      To our knowledge, this is the first study where that analyzed the characteristics and the outcome of all the patients who switched either from HD to PD or from PD to HD in PACA region. Secondly, this analysis was multicentre. Thirdly, we included all the incident patients in PACA over the 9-years period.


      Despite the strengths, this study is not without limitations: In databases, the reasons of switching between dialysis modalities were not clearly available. Moreover, we had clinical data at baseline only, so we did not measure and monitor changes concerning comorbidities or other clinical data.


      In conclusion, this study confirms that the ESRD patients who started dialysis by PD were more likely to change their treatment than those who started dialysis by HD. The switching patients appeared to be more beneficial than no-switching one, in terms of improving survival rate. In fact, switching to HD may improve positively the survival compared to those who remained on PD, whereas, switching to PD was not. The time switch (duration on initial treatment before switching) was a significant factor of mortality for switching patient.


      Concise Methods


      Study population


      Provence-Alpes-Côte d'Azur is a region of France where the “REIN” registry is providing since 2004 quality controlled data about patients treated for ESRD.


      All new patients who began dialysis therapy in region PACA between 2004 and 2012, and their trajectories since the first dialysis modality until 30/06/2014, were viewed retrospectively. Switching from a dialysis modality to another was defined as patients who were initially treated by PD and subsequently switched to HD or vice versa. Patients younger than 18, were excluded from the study. We identified 7206 subjects aged over 18. To avoid complex interpretations, patients who switched twice or more between dialysis modalities were not included (31 patients).


      Data source


      The data used for this study were issued from the REIN (Renal Epidemiology and Information Network) registry data. The REIN registry has been described in detail by Couchoud, et al. [64].


      Data gathered for this study included patient demographics (age, sex), clinical data of pre-dialysis period, erythropoietin-stimulating agents (EPO), initial value of creatinine (µmol/l), serum albumin (g/l) and haemoglobin (g/l). Clinics after start of dialysis were body mass index, albumin (g/l), haemoglobin (g/l), erythropoietin-stimulating agents (EPO), and starting dialysis for end-stage renal disease in emergency units. Primary renal diseases before dialysis were included. The co-morbidities assessed were diabetes disease, chronic respiratory disease (respiratory failure with and without oxygen therapy), cardiovascular disease (coronary artery disease, rhythm disorder, heart failure, peripheral vascular disease, abdominal aortic aneurysm, cerebrovascular accident, transient ischemic attack). The hypertension was considered as risk factors and not as comorbidity. The Number of co-morbidities was assessed by the 12 comorbidities: Diabetes, respiratory failure, cerebrovascular accident, abdominal aortic aneurysm, peripheral arterial disease, arrhythmia, cancer, and liver disease, heart failure, coronary artery disease, (HIV-AIDS) and transplant.


      Handicaps were classified as presence of handicap or not (yes/no). Mobility was classified into three groups according to patient dependence. Body mass index (BMI) was calculated as weight (kg)/square root of height (m). The professional activity of the patient was classified as yes/no response as well as the hospitalization period.


      Time to first modality switch was given by the interval between the time of dialysis initiation and the time of the first switch. The outcomes taken into account were survival, death and renal transplantation.


      Statistical analysis


      Continuous variables were expressed as means and standard deviations. Categorical variables were expressed as number of subjects and proportion. Categorical variables were compared using the χ2 test, and continuous variables were compared using the T-test.


      Analysis of survival was done by Cox regression method (step by step) and by Kaplan-Meier method with comparison of groups by the log rank test. Patients were censored at transplantation, loss of sight and the end of the study period (30/03/2014).


      For the Cox regression method, we used two models; the first model (model 1) included: Sex, age, emergency, diabetes, time switch category, chronic respiratory disease, number of co-morbidities, cardiovascular disease and type of switch. The second model (model 2) included: Sex, age, emergency, diabetes, time switch category, chronic respiratory disease, number of co-morbidities, cardiovascular disease, type of switch, handicap and mobility.


      Statistical analysis was conducted using SPSS program. A p-value < 0.05 was defined as statistically significant.
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