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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 treat-

ment 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.
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Results

Baseline characteristics

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.

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.

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.

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

Table 1: Distribution of characteristics of patients.
Switch

Non switch

Characteristics

Total

HD to DP

DP to HD

Total, n

196

60

136

Sex, n(%): Men

121 (61.7)

39 (65)

82 (60.3)

Age: (Year)

65.1 ± 16.7

61.6 ± 16.2

66.6 ± 16

Min-Max

P Value HD

DP

P Value

0.633

4295 (64.5)

190 (60.9)

0.205

0.904

0.928

0.056

69.99 ± 14.43

68.5 ± 17.7

0.153

0.295

0

[18.1-97.3]

[18.3-95.5]

469 (7)

40 (12.8)

0

0.386

0

0.099

0.297

0.081

0

0.123

0.031

≤ 45

25 (12.8)

10 (16.7)

15 (11)

46-65

61 (31.1)

26 (43.3)

35 (25.7)

1557 (23.4)

71 (22.9)

66-75

41 (20.9)

10 (16.7)

31 (22.8)

1659 (24.9)

54 (17.3)

> 75

69 (35.2)

14 (23.3)

55 (40.4)

2980 (44.7)

147 (47.1)

Diabetes

P Value P Value

312

0.024

Primary renal disease n (%)

HD vs.
HD-PD

6664

[22.3 ± 92.1] [19.7-8]

Age category n (%)

PD vs.
PD-HD

0.335

48 (24.5)

12 (20)

36 (26.5)

1416 (21.2)

56 (17.9)

Glomerulonephritis 24 (12.2)

11 (18)

13 (9.6)

604 (9.1)

37 (11.9)

Hypertension

59 (30.1)

20 (33.3)

39 (28.7)

1944 (29.2)

106 (34)

vascular

1 (0.5)

0

1

63 (0.9)

2 (0.6)

Other disease

64 (32.7)

17 (28.3)

47 (34.6)

2638 (39.6)

111 (35.6)

EPO before
dialyse: Yes n (%)

83 (42.3)

13 (21.7)

70 (51.5)

2204 (41.1)

170 (54.5)

Creatinin initial

618.6 ± 248.6 682.5 ± 295

589.2 ± 219.1 0.057

600.9 ± 271.9

561.8 ± 237.5 0.015

0.319

0.041

Albumin initial

35.1 ± 6.91

35 ± 9.59

35.5 ± 5.5

0.995

32.6 ± 6.5

36.6 ± 7.5

0.618

0.16

0.083

Haemoglobin initial 10.6 ± 1.5

10.2 ± 1.8

10.9 ± 1.4

0.015

10.2 ± 1.6

10.7 ± 1.5

0

0.313

0.99

Urgent yes n (%)

38 (22.8)

25 (51)

13 (11)

0

1741 (26.1)

13 (4.2)

0

0.048

0.002

BMI kg/m²

24.6 ± 4.8

23.5 ± 4.9

25.7 ± 4.7]

0.018

25.2 ± 5.1

24.7 ± 4.1

0.067

0.305

0.007

Albumin

34.2 ± 8.6

33.9 ± 8.6

34.38 ± 5.2

0.715

33.5 ± 6.4

34.6 ± 6.9

0.035

0.798

0.729

Haemoglobin

10.7 ± 1.6

9.7 ± 1.2

11.27 ± 1.66

0

10.3 ± 5.1

11.2 ± 1.4

0

0.923

0.004

EPO after start
dialyse: Yes n (%)

130 (66.3)

47

83

0.011

4819 (76.3)

207 (66.3)

0.057

0.412

0.112

Diabetes n (%)

67 (34.9)

21 (35)

46 (34.8)

0.984

2374 (38.5)

91 (31)

0.01

0.434

0.595

HTA n (%)

148 (75.5)

43 (71.7)

105 (77.2)

0.444

4729 (78)

230 (80.1)

0.422

0.997

0.523

Cardiovascular
disease n (%)

84 (42.9)

30 (50)

54 (39.7)

0.273

3355 (54.8)

157 (54.5)

0.952

0.012

0.515
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Chronic respiratory 17 (8.7)
disease n (%)

5 (8.3)

12 (8.8)

Number co-morbidity n (%)

0.852

730 (12)

25 (8.7)

0.684

0

70 (36.5)

19 (31.7)

51 (38.6)

1521 (24.6)

94 (31.8)

1

58 (30.2)

19 (31.7)

39 (29.5)

1860 (30.1)

79 (26.7)

≥2

64 (33.3)

22 (36.7)

42 (31.8)

2806 (45.4)

123 (41.6)

Mobility n (%)

0.158

0.093

0.873

0.434

0.02

0.254

0.331

0

0.311

0.369

Walk without help

150 (87.7)

42 (84)

108 (89.3)

3723 (77.3)

213 (83.5)

Totally dependent
for transfers

6 (3.5)

4 (8)

2 (1.7)

358 (7.4)

10 (3.9)

Need assistance for 15 (8.8)
transfers

4 (8)

11 (9.1)

737 (15.3)

32 (12.5)

Activity
professional Yes
n (%)

18 (39.1)

17 (16)

0.003

438 (10.7)

37 (16.3)

0.012

0.952

0

Hospitalization yes: 98 (64.1)
n (%)

29 (65.9)

69 (63.3)

0.853

2366 (49.2)

146 (65.8)

0

0.713

0.033

Handicap yes

7 (12.7)

10 (7.7)

0.403

797 (13.1)

33 (11.6)

0.474

0.233

0.968

35 (23)

17 (9.2)

Table 2: Age at switching and time to first switch.
Total

Switching to PD

Switching to HD

P-value

66.9 ± 16.8

62.5 ± 15.9

68.8 ± 16.8

0.016

[21.5-92.2]

[23.0-92.2]

[21.5-89.5]

0.000

Time to first switch: Months

21.3 ± 22.9

10.9 ± 18.1

25.9 ± 23.4

0.000

Time to first switch: Years

1.7 ± 1.8

2.13 ± 1.9

0.9 ± 1.5

0.000

< 3 months

47 (24)

31 (51.7)

16 (11.8)

3-12 months

48 (24.5)

16 (26.7)

32 (23.5)

12-24 months

35 (17.9)

5 (8.3)

30 (22.1)

≥ 24 months

66 (33.6)

8 (13.3)

58 (42.6)

Age at switching

Tim switch category

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.
Habib et al. Ann Nephrol 2020, 5(1):60-70

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).
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Table 3: Mortality rate for all patients at a point date.
Comparison groups

Mortality rate %

P value (X²)

Total start on PD versus total start on HD

42.3 vs. 49.7

0.002

Only one switch versus non-switch

39.3 vs. 49.6

0.005

Remained on PD versus remained on HD

44.2 vs. 49.9

0.056

Switch to PD versus switch to HD

38.3 vs. 39.7

0.875

Switch to PD versus remained on HD

38.3 vs. 49.9

0.091

Switch to HD versus remained PD

39.7 vs. 44.2

0.407

Figure 1: Kaplan-Meier survival curve by dialysis modality: Switched to HD, switch to PD remained on PD, remained on HD.

Patient outcome

tients who switched to PD or to HD: p = 0.875.

Mortality rate: Table 3 represents mortality rate at a
point date (June 30th 2014) for all patients.

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.

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 paHabib et al. Ann Nephrol 2020, 5(1):60-70

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;
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Table 4: Average and median of survival time and survival rate according to dialysis modalities at start of dialysis and according dialysis
modalities switch.
Survival

Total
Switch to PD: HD→DP
Switch to HD: DP→HD

Survival rate %

N

Moyne
[IC 95%]

[IC à 95%]

7172

5.01

4.31

[4.9-5.1]

[4.15-4.47]

5.2

4.7

[4.2-6.3]

[2.9-6.4]

6.6

7.5

[5.9-7.3]

[6.1-8.8]

4.9

4.3

[4.9-5.1]

[4.1-4.5]

5.2

4.5

[4.8-5.7]

[3.8-5.1]

4.9

4.3

[4.8-5.1]

[4.1-4.4]

6.3

6.8

[5.7-6.9]

[5.5-8.1]

4.9

4.3

[4.8-5.1]

[4.1-4.4]

3.9

3.5

[3.9-5.1]

[2.6-4.2]

60
136

Median

1 ys

2 ys

3 ys

4 ys

82.3

72.2

61.8

52.4

87.7

78

68.9

-

95.6

86.7

82

-

81.8

71.8

61.6

52.2

90

74.9

64.1

55.7

82

71.6

61.3

51.8

93.2

84.1

78.4

81.7

71.7

61.5

52

87.5

69.2

54.5

44.7

Dialysis modality at start of dialysis
Start on HD
Start on DP
Total/non-switch
Total/only one switch

6724
448
6976
196

Dialysis modality switch
Remained on HD
Remained on DP

6664
312

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 PDHD, 87.7% of HDPD) and
84.1% at two years (86.7% of the group DPHD, 78% of the
group HDDP).

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
Habib et al. Ann Nephrol 2020, 5(1):60-70

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.
Relative risk of patients who remained on their initial treatment PD
compared to those who switched to HD.

a
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Table 5: Univariate and multivariate analyses for factors influencing survival among switching patients by log rank and Cox proportional
hazards regression.
N = 196
Dialysis modality switch

Log rank

Cox : Model 1

P

HR [IC]

Cox : Model 2
P

HR [IC]

p

0.059

HDDP
DPHD
Time switch category

0.000

0.000

0.000

< 3 months

13.9 [6.4-30.2]

0.000

7.9 [3.49-18.18]

0.000

3-12 months

2.2 [1.1-4.8]

0.045

1.9 [0.83-4.80]

1.22

12-24 months

3.6 [1.6-8.1]

0.002

3.7 [1.05-9.02]

0.004

> 24 months

1

Sex F

0.179

Age category

0.000

< 45

1
0.001

1

45-65

1.1 [0.3-4.1]

0.91

65-75

3.5 [1.1-12.6]

0.049

≥ 75

4.2 [1.3-14.1]

0.019

1.92 [1.1-3.3]

0.014

Albumin

0.307

< 25
25-36
≥ 36
Haemoglobin < 12 vs. ≥ 12

0.816

BMI

0.708

< 18.5
18.5-25
25-30
≥ 30
EPO initial

0.693

Urgent

0.455

Diabetes

0.007

HTA

0.330

Cardiovascular disease

0.179

Respiratory disease

0.062

KC

0.903

Number co-morbidity

0.016

0
1
≥2
Mobility

0.004

0.003

Walk without help

1

Totally dependent

3.5 [1.6-7.6]

0.001

2.1 [0.7-5.8]

0.18

0.19 [0.47-0.81]

0.025

Need assistance
Hospitalization

0.542

Handicap

0.020

Activity professional

0.004

Primary renal disease

0.243
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Figure 2: Kaplan-Meier survival curve by type of switch: Switched to HD, switch to PD, before and after propensity score matched.

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 moHabib et al. Ann Nephrol 2020, 5(1):60-70

dality 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 beOpen Access | Page 66 |
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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].

tween 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).

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).

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.

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.

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 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.

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].
Habib et al. Ann Nephrol 2020, 5(1):60-70

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
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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, (HIVAIDS) 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
Habib et al. Ann Nephrol 2020, 5(1):60-70

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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