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Übernahme eines anamnestisch 160 kg schweren 53 jährigen Patienten 
Terminale Niereninsuffizienz unklarer Genese; V.a. hepatorenales Syndrom
Vordiagnosen: Leberzirrhose V.a. NASH; Ausschluss KHK bei leichtgradig eingeschränkter 
Pumpfunktion; Diabetes mellitus Typ 2 ED 1995 (HbA1c aktuell 4,7%)

Auswärts tägliche UF bei nicht traktablen Ödemen, Pleuraergüssen, Aszites
Direkte Verlegung auf die Intensivstation bei respiratorischer Insuffizienz und schwerer Hypotonie
Versuch Volumenentzug mittels CiCaCVVHD ohne Erfolg bei steigendem Katecholaminbedarf
Implantation eines gecufften Tesiokatheters in den Bauch zur Durchführung einer PD; danach 
kontinuierliche Negativbilanzierung möglich; nach Stabilisierung der Vitalparameter, Ausschleichen 
der Katecholamine und Extubation Implantation eines Tenckhoff Katheters durch die Klinik für 
Viszeralchirurgie

Entlassung des Patienten nach 2 Monaten und 60 kg Gewichtsverlust in die Häuslichkeit mit 
fortgesetzter CAPD
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Abstract
In December 2019, cases of acute respiratory illness of un-
known origin were reported in Wuhan, China. The disease is 
caused by “severe acute respiratory syndrome coronavirus 
2”. After identifying severe lung damage, injury to other or-
gans, such as the kidney, has been identified. Peritoneal di-
alysis is a renal replacement therapy (RRT) and is at least as 
effective as other extracorporeal therapy options, with sig-
nificant cost-effective advantages. However, this strategy is 
rarely used for the management of acute kidney injury in 
severe lung disease. In this review, we explore PD as an RRT 
strategy that may be a key instrument in countries and hos-
pitals with limited access to all RRTs. © 2020 S. Karger AG, Basel

Introduction

In December 2019, cases of severe acute respiratory 
syndrome of unknown origin were reported in Wuhan, 
in the Hubei province of China [1, 2]. The disease was fi-

nally shown to be caused by “severe acute respiratory syn-
drome coronavirus 2” (SARS-CoV-2) [3]. The World 
Health Organization recognized this disease as a pan-
demic, and by April 2020, cases have been reported in 211 
countries, with more than 1.9 million confirmed cases 
[4]. In Mexico, about 256,848 cases have been diagnosed 
in all of the states [5]. Since the beginning of the epidem-
ic, kidney injury associated with COVID-19 disease has 
been documented, in percentages as high as 15% [6].

However, the available data suggest that the preva-
lence of acute kidney injury (AKI) in patients with CO-
VID-19 is variable. In another cohort study (n = 1,099), 
5.3% of patients required admission to the intensive care 
unit (ICU) and only 0.5% of patients had AKI [7].

There are 3 proposed mechanisms for kidney injury 
that result from direct damage by cytokines (cytokine 
release syndrome, increased cytokine production, and 
hemophagocytic syndrome), organ crosstalk (heart dis-
ease or viral myocarditis, alveolar damage, rhabdomy-
olysis, elevation of peak airway pressure, and intra-ab-
dominal hypertension), and systemic complications 
(volume overload, endotoxins, endothelial damage, loss 
of fluid into the interstitial space, and hypotension) [8]. 
The hypothesis of damage induced by inflammatory cy-
tokines points to the systemic inflammatory state that 
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Abstract

Coronavirus Disease 2019 (COVID-19) is a pandemic disease that increased the burden on health-
care system. In the Kingdom of Saudi Arabia, 74,795 cases have been reported until 26 May 2020
and the number of cases is rapidly increasing. The mortality rate of COVID-19 worldwide is 6.37%.
Here we report three cases of acute kidney injury (AKI) secondary to pneumonia of severe COVID-
19; they were treated with automated peritoneal dialysis (PD) with full recovery. To the best of our
knowledge, few reports in the literature have discussed the use of PD in AKI secondary to COVID-
19.

Keywords: AKI; COVID-19; automated peritoneal dialysis.
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Peritoneal dialysis modalities used in acute kidney injury. Adapted from Ponce et al. (28). IPD = 
intermittent peritoneal dialysis (PD); CEPD = chronic equilibrated PD; HVPD = high-volume PD; TPD 
= tidal PD; CFPD = continuous-flow PD.
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and acidosis were deemed to have been achieved,
or when urine output had improved, or both. End-
points included cessation of dialysis after improve-
ment and a minimum period of 3 days of not
requiring dialysis was necessary for the patients to
be classified as successfully withdrawn from dialysis,
transfer to conventional dialysis (IHD or PD on
chronic basis), cessation of dialysis because of com-
plications, and death.

Statistical analysis
Randomization method was a block randomization

by pairs of envelopes: one with TPD and the other
CVVHDF. Continuous variables are expressed as
median and interquartile range (IQR; 25th (Q1) to
75th (Q3) percentiles) or mean ! SD and categorical
variables are expressed as percentage. Non-
parametric Spearman’s rank test was used for contin-
uous variables correlation and Mann–Whitney test
used for comparison of two groups. P-values were
not adjusted for multiple testing and therefore should
be considered descriptive. Assuming a 20% differ-
ence in primary outcome between the two groups, for
80% power and 95% confidence, it was calculated
that a sample size of 188 patients would be required
to observe a statistically significant difference.
Because we were able to include only 125 patients in
a 3-year period at a single center, a significant differ-
ence in outcome was not anticipated. Variables with
significant univariate associations were candidates for
multivariate analysis. Kaplan–Meier curve was used
to assess survival in each group. The statistical analy-
sis was performed using SPSS for Windows version
20 (IBM Inc., New York, NY, USA).

RESULTS

The study involved a total of 194 patients with
AKI in the ICU setting. Sixty-nine patients were
excluded from the study, the remaining 125 patients
were then randomized for treatment with either

CVVHDF (Group A, N = 62) or TPD (Group B,
N = 63) (Fig. 2). Patient’s demographic and clinical
characteristics are shown in Table 1. There was no
statistically significant difference in age, gender, the
median (IQR) systolic and diastolic blood pressure,
median (IQR) baseline eGFR and the initial median
(IQR) BUN and serum creatinine between the two
groups. The median (IQR) time from ICU admission,
the median (IQR) time from consultation to start
RRT, and the median time to prepare dialysis access
and initiate dialysis were similar in both groups. The
differences in the mean APACHE II score at initia-
tion of CRRT and the mean Glasgow coma scale
were insignificant between the two groups. The
CRRT dose prescribed for our patients was 30 mL/
kg per h as described in the methods but the mean
dose delivered was only 23.55 ! 4.21 mL/kg per
h. The primary end-point; the 28 day survival, was
significantly better in the patients treated with TPD
than in those treated with CRRT (Fig. 3). Recovery
of kidney function was better and seen faster in
patients of Group B. The median (IQR) time to reso-
lution of AKI and the median (IQR) duration of
ICU stay were also significantly shorter in the
patients receiving TPD compared to CRRT
(Table 2). Several variables were evaluated at the
end of each 24 h of dialysis in each group (Table 3).
At the end of day 7, metabolic control, as reflected
by BUN and serum creatinine was better in the TPD
group when compared with patients treated with
CVVHDF. Better response of metabolic acidosis was
observed in the former and correction of hyperkale-
mia was faster and more significant in those patients.
Net ultrafiltration was significantly better in the first
4 days in patients treated with CVVHDF as com-
pared to those treated with TPD but at the end of
7 days the difference was not significant (Table 3).
Infectious complications related to the RRT were
seen more often in the CVVHDF than in the TPD
patients. Table 4 shows the adverse events according
to treatment group and the causes of death are

TABLE 2. Outcome of renal replacement therapy in the two groups

Outcome
Group A
N = 62

Group B
N = 63 P-value

Infectious complications related to dialysis, N (%) 11 (17.7) 6 (9.5) 0.0084
Time to prepare dialysis access and initiate dialysis,
(min), median (IQR) 35 (30–37) 38 (32–40)

0.2010

Recovery of kidney function, N (%) 22 (35.5) 38 (60.3) 0.0056
Resolution of AKI (days), median (IQR) 8 (7–10) 5 (4–6) 0.0044
ICU stay (days), median (IQR) 19 (13–20) 9 (7–11) 0.0031
Need of chronic dialysis, N (%) 7 (11.3) 6 (9.5) 0.3112
Mortality, N (%) 33 (53.2) 19 (30.2) 0.0028

AKI, acute kidney injury; ICU, intensive care unit; IQR, interquartile range.
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Abstract: Few studies have discussed the role of perito-
neal dialysis (PD) in managing acute kidney injury (AKI)
in critically ill patients. The present study compares the
outcome of AKI in intensive care unit (ICU) patients ran-
domized to treatment with tidal PD (TPD) or continuous
venovenous hemodiafiltration (CVVHDF). One hundred
and twenty-five ICU patients with AKI were randomly
allotted to CVVHDF, (Group A, N = 62) or TPD,
(group B, N = 63). Cause and severity of renal injury were
assessed at the time of initiating dialysis. The primary out-
come was hospital mortality at 28 days, and secondary
outcomes were time to recovery of renal function, dura-
tion of stay in the ICU, metabolic and fluid control, and
improvement of sensorial and hemodynamic parameters.
No statistically significant differences were observed

between groups in regard to patients’ characteristics. The
survival at 28 days was significantly better in the patients
treated with TPD when compared to CVVHDF (69.8%
vs. 46.8%, P < 0.01). Infectious complications were signifi-
cantly less (P < 0.01) in the TPD group (9.5%) when
compared to the CVVHDF group (17.7%). Recovery of
kidney function (60.3% vs. 35.5%), median time to resolu-
tion of AKI and the median duration of ICU stay of
9 days (7–11) vs. 19 days (13–20) were all in favor of TPD
(P < 0.01). This study suggests that there are better out-
comes with TPD compared to CRRT in the treatment of
critically ill patients with AKI. Key Words: Acute kidney
injury, Acute tubular necrosis, Continuous venovenous
hemodiafiltration, Renal replacement therapy, Sepsis,
Tidal peritoneal dialysis.

Acute kidney injury (AKI) is a common compli-
cation in patients treated in the intensive care unit
(ICU) and is associated with considerable morbidity
and mortality. Renal replacement therapy (RRT) is
frequently needed when supportive therapy and the
level of endogenous renal function is not sufficient
to meet the patients’ metabolic demands. Since the
end of the 1990s, continuous venovenous therapies
have gained prominence and become the method of
choice for treatment of AKI in the ICU setting (1).

Hyman et al. (2) have reported a transition of dialy-
sis methods prescribed for AKI from 1994–1995 to
1996–2000. During the first period, continuous
venovenous therapies accounted for only 9% of all
RRT, while intermittent hemodialysis (IHD) and
peritoneal dialysis (PD) were prescribed in 83%
and 8% of cases, respectively. During the second
period, approximately 26% of all treatments for
AKI were with CRRT, while PD remained an infre-
quent choice of treatment. Even though PD is now
rarely used to manage patients with AKI (2), and
has been replaced by continuous venovenous thera-
pies, it should not be discarded as a therapeutic
option (3,4). PD has recently been suggested to pro-
vide outcome data as good as daily HD in the man-
agement of ICU patients with AKI (3,5), and
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DISCUSSION

The management of AKI in ICU setting requires,
in addition to conservative treatment, a decision
concerning when to start RRT. Once RRT is
needed, the treating physician should choose
between its different modalities, i.e. intermittent

hemodialysis, CVVHD, CVVHDF or PD. Such a
decision is not always easy, taking into consider-
ation the hemodynamic instability of the ICU
patients and the feasibility of implementing the dif-
ferent modalities. For the last two decades, PD has
been considered a second class treatment for ICU
patients who develop AKI and it has been rarely
used in the developed world (2). This might be
because of lack of PD experience, and/or knowledge
by intensivists and nephrologists working in ICU set-
tings, the limitations attributed to PD, and/or a lack

TABLE 3. Different parameters at the end of each 24 h during the first week of treatment

CVVHDF
TPD

Day 1
N = 62
N = 63

Day 2
N = 62
N = 63

Day 3
N = 62
N = 63

Day 4
N = 62
N = 62

Day 5
N = 59
N = 62

Day 6
N = 59
N = 62

Day 7
N = 57
N = 60 P

BUN (mg/dL)
Median (IQR)
CVVHDF 66 (61–68) 60 (55–64) 61 (47–64) 49 (45–58) 40 (39–50) 40 (38–51) 44 (40–52) 0.025
TPD 64 (62–70) 53 (51–58) 40 (38–46) 33 (30–36) 30 (27–32) 31 (28–33) 28 (27–30)

Cr (mg/dL)
Median (IQR)
CVVHDF 5.1 (4.6–5.2) 4.8 (4.6–5.0) 4.5 (4.0–4.7) 4.4 (4.1–4.8) 4.0 (3.8–4.4) 4.0 (3.6–4.2) 3.8 (3.6–3.9) 0.031
TPD 4.9 (4.6–5.5) 3.6 (3.3–3.8) 3.0 (2.7–3.2) 2.5 (2.4–3.0) 2.5 (2.2–2.6) 2.2 (2.0–2.5) 2.2 (2.0–2.4)

HCO3 (mEq/L) 0.038
CVVHDF
Median 19.3 19.1 18.5 19.0 18.6 17.5 17.0
IQR 18.7–19.5 18.8–19.2 18.3–18.8 18.5–19.0 18.2–18.8 17.2–17.8 16.4–17.5
TPD
Median 19.0 19.7 20.2 20.6 22.4 23.2 22.5
IQR 17.5–19.2 19.0–19.8 20.0–20.6 19.8–21.7 20.8–22.5 21.5–23.3 22.4–22.6

K (mEq/L) 0.036
Median (IQR)
CVVHDF 5.8 (5.4–6.2) 5.5 (5.4–6.1) 5.1 (4.8–5.4) 4.9 (4.7–5.6) 4.8 (4.8–5.6) 4.9 (4.5–5.2) 4.7 (4.5–5.3)
TPD 5.9 (4.8–6.3) 5.1 (4.6–5.3) 4.5 (3.9–4.7) 4.0 (3.8–4.7) 3.8 (3.5–4.0) 3.6 (3.3–3.7) 3.7 (3.4–3.9)

UF (mL/d) 0.267
CVVHDF
Median 1650 1580 1730 1240 1265 1185 1140
IQR 1555–1760 1500–1830 1720–1775 1125–1260 1045–1360 950–1200 840–1165
TPD
Median 840 750 850 940 990 1135 1130
IQR 600–850 680–770 680–930 750–1100 900–1230 900–1250 960–1180

BUN, blood urea nitrogen; Cr, serum creatinine; CVVHDF, continuous venovenous hemodiafiltration; HCO3, serum bicarbonate; IQR,
interquartile range; K, serum potassium; TPD, tidal peritoneal dialysis; UF, net ultrafiltration.

TABLE 5. Causes of death in the two groups

Cause of death
Group A
N (%)

Group B
N (%) P

Sepsis 13 (20.9) 8 (12.7) 0.0232
ARDS 5 (8.1) 2 (3.2) 0.0361
DIC 5 (8.1) 1 (1.6) 0.0066
Hepatic failure 7 (11.3) 6 (9.5) 0.2344
Acute infective endocarditis 1 (1.6) 0 (0) 0.5454
Methanol toxicity 2 (3.2) 2 (3.2) —
Total 33 (53.2) 19 (30.2) 0.0021

ARDS, acute respiratory distress syndrome; DIC, disseminated
intravascular coagulopathy.

TABLE 4. Adverse events according to treatment group

CVVHDF TPD P-value

Hypotension† 27 (43.5) 10 (15.9) 0.0016
Infections 11 (17.7) 6 (9.5) 0.0036
Catheter change‡ 14 (22.6) 5 (7.9) 0.0007
Bleeding events§ 17 (27.4) 4 (6.3) 0.0008
Arrhythmias¶ 13 (21.0) 5 (7.9) 0.0023
Hypoglycemia 5 (8.1) 3 (4.8) 0.0488
Hypomagnesemia 6 (9.7) 7 (11.1) 0.3212
Hypocalcemia 6 (9.7) 6 (9.5) —
Hypophosphatemia 5 (8.1) 7 (11.1) 0.1121
Thrombocytopenia†† 10 (16.1) 3 (4.8) 0.0046

†All hypotensive episodes were recorded from initiation until
end of RRT. Hypotension means at least one hypotensive epi-
sode during RRT. ‡Catheter change due to infection or mal-
function. §Bleeding events reported when transfusion is
required. ¶Arrhythmia means supraventricular or ventricu-
lar. ††Thrombocytopenia related to the procedure.
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DISCUSSION

The management of AKI in ICU setting requires,
in addition to conservative treatment, a decision
concerning when to start RRT. Once RRT is
needed, the treating physician should choose
between its different modalities, i.e. intermittent

hemodialysis, CVVHD, CVVHDF or PD. Such a
decision is not always easy, taking into consider-
ation the hemodynamic instability of the ICU
patients and the feasibility of implementing the dif-
ferent modalities. For the last two decades, PD has
been considered a second class treatment for ICU
patients who develop AKI and it has been rarely
used in the developed world (2). This might be
because of lack of PD experience, and/or knowledge
by intensivists and nephrologists working in ICU set-
tings, the limitations attributed to PD, and/or a lack
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N = 62
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N = 57
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IQR 18.7–19.5 18.8–19.2 18.3–18.8 18.5–19.0 18.2–18.8 17.2–17.8 16.4–17.5
TPD
Median 19.0 19.7 20.2 20.6 22.4 23.2 22.5
IQR 17.5–19.2 19.0–19.8 20.0–20.6 19.8–21.7 20.8–22.5 21.5–23.3 22.4–22.6

K (mEq/L) 0.036
Median (IQR)
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UF (mL/d) 0.267
CVVHDF
Median 1650 1580 1730 1240 1265 1185 1140
IQR 1555–1760 1500–1830 1720–1775 1125–1260 1045–1360 950–1200 840–1165
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Abstract: Few studies have discussed the role of perito-
neal dialysis (PD) in managing acute kidney injury (AKI)
in critically ill patients. The present study compares the
outcome of AKI in intensive care unit (ICU) patients ran-
domized to treatment with tidal PD (TPD) or continuous
venovenous hemodiafiltration (CVVHDF). One hundred
and twenty-five ICU patients with AKI were randomly
allotted to CVVHDF, (Group A, N = 62) or TPD,
(group B, N = 63). Cause and severity of renal injury were
assessed at the time of initiating dialysis. The primary out-
come was hospital mortality at 28 days, and secondary
outcomes were time to recovery of renal function, dura-
tion of stay in the ICU, metabolic and fluid control, and
improvement of sensorial and hemodynamic parameters.
No statistically significant differences were observed

between groups in regard to patients’ characteristics. The
survival at 28 days was significantly better in the patients
treated with TPD when compared to CVVHDF (69.8%
vs. 46.8%, P < 0.01). Infectious complications were signifi-
cantly less (P < 0.01) in the TPD group (9.5%) when
compared to the CVVHDF group (17.7%). Recovery of
kidney function (60.3% vs. 35.5%), median time to resolu-
tion of AKI and the median duration of ICU stay of
9 days (7–11) vs. 19 days (13–20) were all in favor of TPD
(P < 0.01). This study suggests that there are better out-
comes with TPD compared to CRRT in the treatment of
critically ill patients with AKI. Key Words: Acute kidney
injury, Acute tubular necrosis, Continuous venovenous
hemodiafiltration, Renal replacement therapy, Sepsis,
Tidal peritoneal dialysis.

Acute kidney injury (AKI) is a common compli-
cation in patients treated in the intensive care unit
(ICU) and is associated with considerable morbidity
and mortality. Renal replacement therapy (RRT) is
frequently needed when supportive therapy and the
level of endogenous renal function is not sufficient
to meet the patients’ metabolic demands. Since the
end of the 1990s, continuous venovenous therapies
have gained prominence and become the method of
choice for treatment of AKI in the ICU setting (1).

Hyman et al. (2) have reported a transition of dialy-
sis methods prescribed for AKI from 1994–1995 to
1996–2000. During the first period, continuous
venovenous therapies accounted for only 9% of all
RRT, while intermittent hemodialysis (IHD) and
peritoneal dialysis (PD) were prescribed in 83%
and 8% of cases, respectively. During the second
period, approximately 26% of all treatments for
AKI were with CRRT, while PD remained an infre-
quent choice of treatment. Even though PD is now
rarely used to manage patients with AKI (2), and
has been replaced by continuous venovenous thera-
pies, it should not be discarded as a therapeutic
option (3,4). PD has recently been suggested to pro-
vide outcome data as good as daily HD in the man-
agement of ICU patients with AKI (3,5), and
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Abstract
Background Peritoneal dialysis (PD) and hemodialysis (HD) are options for the treatment of acute kidney injury (AKI) 
patients. The aim of this study was to compare the effects of PD and daily HD on respiratory mechanics of AKI patients 
undergoing invasive mechanical ventilation (IMV).
Methods A prospective cohort study evaluated 154 patients, 37 on continuous PD and 94 on HD. Respiratory mechanics 
parameters such as pulmonary static compliance (Psc) and resistance of the respiratory system (Rsr) and oxygenation index 
(OI) were assessed for 3 days. Patients were evaluated at moments 1, 2 and 3 (pre- and post-dialysis).
Results The initial clinical parameters were similar in the two groups, except the age that was higher in continuous PD 
group (70.8 ± 11.6 vs. 60 ± 15.8; p < 0.0001). In both groups, Psc increased significantly, with no difference between the 
two groups—pre-dialysis (continuous PD 40 ± 17.4, 42.8 ± 17.2, 48 ± 19; HD 39.1 ± 21.3, 39. 5 ± 18.9, 45.2 ± 21) and post-
dialysis (continuous PD 42.8 ± 7.2, 48 ± 19, 57.1 ± 18.3; HD 42 ± 19, 45 ± 18.5, 56 ± 24.8). Rsr remained stable among 
patients on continuous PD (pre-dialysis 10.4 ± 5.1, 13.3 ± 7.7, 13.5 ± 10.3, post-dialysis 13.3 ± 7.7, 13.5 ± 10.3, 11.1 ± 5.9) 
and decreased among HD patients (pre-dialysis 10.4 ± 5.1, 10.4 ± 5.1, 10.4 ± 5, 1, post-dialysis 10.5 ± 6.8, 10 ± 4.9, 8.9 ± 4.2). 
There was difference in Rsr between the two groups at the post-dialysis moments 1 and 2 (p = 0.03). OI increased in both 
groups (continuous PD 260.7 ± 119, 252.7 ± 87.1, 287.3 ± 88.4; HD 228 ± 85, 257 ± 84, 312.1 ± 111.5, p > 0.05), although 
there was no difference between them.
Conclusion AKI patients undergoing IMV and HD or PD had improvement in the mechanical ventilation and oxygenation, 
with no difference between the two groups.

Keywords Acute kidney injury · Continuous peritoneal dialysis · Daily hemodialysis · Respiratory mechanics · 
Oxygenation and invasive mechanical ventilation

Introduction

Acute kidney injury (AKI) is a common disorder that affects 
approximately 50% of patients in intensive care units [1]. 
The kidneys and lungs are the organs most often involved 
in critically ill patients, and the association between AKI 
and acute lung injury (ALI) may result in a mortality rate 
> 80% [2].

There is no consensus in the literature regarding the best 
dialysis method for the treatment of AKI. Intermittent hae-
modialysis (IHD) and continuous peritoneal dialysis (PD) 

are viable options. Recent studies have shown that PD can 
promote adequate metabolic and fluid control in some AKI 
patients, with a mortality rate similar to that of other dialysis 
modalities [3–9]; however, after infusion of the dialysate, 
PD can increase intra-abdominal pressure (IAP) and lead to 
impaired diaphragm mobilization, reduced inspiration and 
expiration pressure, reduced total pulmonary capacity and 
reduced functional residual capacity, which could cause or 
worsen respiratory failure [10–14].

Despite the important association between AKI and lung 
injury in patient prognosis, few studies have evaluated the 
influence of PD and HD on respiratory mechanics in AKI 
patients. Therefore, this study aimed to evaluate and com-
pare respiratory mechanics, and oxygenation in mechani-
cally ventilated AKI patients undergoing high-volume PD 
and IHD.
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Abstract. – OBJECTIVE: Liver failure (LF) is 
a clinically complex disorder that characterizes 
with hepatic dysfunction. This study aimed at 
observing the therapeutic effects of peritoneal 
dialysis on liver function in LF patients. 

PATIENTS AND METHODS: This study in-
volves 62 patients diagnosed as LF hospital-
ized from February 2005 to December 2016. 
The 62 LF patients were randomly divided into 
��JURXSV��LQFOXGLQJ�DUWLÀFLDO�OLYHU�DSSO\LQJ�SODV-
ma exchange group (PE, n = 28), peritoneal dial-
ysis group (PD, n = 22), and conservative treat-
ment group (CT, n=12). Laboratory indexes, in-
cluding serum total bilirubin (TBiL), alanine ami-
notransferase (ALT), albumin (ALB), blood am-
monia (AMMO), international normalized ratio 
�,15���DQG�FUHDWLQLQH��&U��ZHUH�HYDOXDWHG��,QÁDP-
matory cytokines, including tumor necrosis fac-
WRU�њ� �71)�њ��� LQWHUOHXNLQ��� �,/�����DQG�SURFDOFL-
tonin (PCT) were examined using enzyme-linked 
immunosorbent assay (ELISA) kit. 

RESULTS:�3HULWRQHDO�GLDO\VLV�VLJQLÀFDQWO\�LP-
proves clinical outcomes, including decreased 
mortality, increased survival rate and total effec-
tive rate, compared to conservative treatment (p 
< 0.05). Peritoneal dialysis reduced hospitaliza-
tion expenses compared to PE method and con-
servative treatment (p < 0.05). Peritoneal dialy-
VLV� VLJQLÀFDQWO\� UHPRYHG� WR[LF� VXEVWDQFHV� �LQ-
cluding TBiL, AMMO, Cr) compared to conserva-
tive treatment (p < 0.05). The post-treatment lev-
HO�RI�&U�LQ�SHULWRQHDO�GLDO\VLV�JURXS�ZDV�VLJQLÀ-
cantly lower compared to post-treatment level of 
Cr in PE group (p < 0.05). Peritoneal dialysis sig-
QLÀFDQWO\� LPSURYHG� OLYHU� IXQFWLRQ� FRPSDUHG� WR�
conservative treatment (p < 0.05). Peritoneal di-
alysis prevented bleeding tendency compared 
to conservative treatment (p < 0.05). Peritoneal 
GLDO\VLV�DOOHYLDWHG�LQÁDPPDWRU\�UHVSRQVH�FRP-
pared to conservative treatment (p < 0.05).

CONCLUSIONS: Peritoneal dialysis effective-
ly removed toxic substances and improved liver 
functions of liver failure patients and with a low-
er therapeutic cost.

Key Words:
Liver failure, Peritoneal dialysis, Plasma exchange, 

Toxic substances, Liver functions.

Introduction

The liver failure (LF) is a clinically complex 
disorder that characterizes with hepatic dysfunc-
tion and a series of clinical complications1. The 
acute-LF or chronic-LF always be caused by var-
ious reasons, following with the higher morbidity 
in clinical2,3. Therefore, the therapy of the HF is a 
very urgent problem to be solved. Nowadays, the 
commonly applied therapeutic approaches for LF 
DUH�WKH�QRQ�ELRORJLFDO�DUWL¿FLDO�OLYHU��1%$/��DQG�
the liver transplantation4,5. The previous reports6-8 
GLVFRYHUHG� D� IHZ� HI¿FLHQW� 1%$/� DSSURDFKHV��
VXFK� DV� SODVPD� GLD¿OWUDWLRQ� �3')��� SODVPD� H[-
FKDQJH� �3(��� DQG� SODVPD� ELOLUXELQ� DGVRUSWLRQ�
�3%$���$OO�RI�WKH�DERYH�DSSURDFKHV�FRXOG�UHSODFH�
or remove the toxic substances, improve the co-
agulopathy, and prevent the bleeding. However, 
WKH�DSSOLFDWLRQ�RI�1%$/�QHHGV�FRPSOH[�SURFHVV-
es, some devices and materials, and higher cost9. 
Therefore, it’s not available for the long-time ad-
PLQLVWUDWLRQ�RI�WKH�/)�WKHUDS\��$OWKRXJK�WKH�OLYHU�
transplantation has become a commonly applied 
PHWKRG� IRU� /)�� LW¶V� GLI¿FXOW� WR� REWDLQ� WKH� OLYHU�
donors and the transplant is risky10,11. 
$OWKRXJK�WKH�SUHYLRXV�SDSHUV12-14 exhibited the 

UHGXFWLYH� HIIHFWV� RI� 1%$/� DQG� OLYHU� WUDQVSODQ-
tation on the patients’ mortality, both these ap-
SURDFKHV�DUH�GLI¿FXOW�WR�EH�SHUIRUPHG�LQ�FOLQLFDO��
Therefore, discovering a more convenient liver 
replacement and more easy to be accepted meth-
od is a critical and urgent issue. In this study, 
we employed the peritoneal dialysis approach to 
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Discussion

In clinical, the LF always induced by tox-
ic-substances accumulation and production of the 
LQÀDPPDWRU\� IDFWRUV� LQ� WKH� OLYHU� WLVVXHV19,20. In 
recent years, the liver transplantation is the most 
applied and effective method for the LF patients. 
However, the healthy livers are limited and the 
cost for transplantation is higher21. Nowadays, 
WKH�$/66�PHWKRGV��LQFOXGLQJ�3(��3')��DQG�3%$�
have been extensively applied in the clinical for 
improving the liver functions in LF patients22. 
In the present study, we reported a novel kind of 
liver failure therapy approach, peritoneal dialysis 
approach, and observed the effects of peritoneal 
dialysis on the improvement of liver functions.
$FFRUGLQJ�WR�WKH�FOLQLFDO�RXWFRPHV�RI�WKH�3'��

3(�� DQG� &7� DSSURDFK�� ZH� IRXQG� WKDW� ERWK� RI�
WKH�3'�DQG�3(�PHWKRGV� FRXOG� UHPRYH� WKH� WR[LF�
VXEVWDQFHV� �ZLWK� ORZHU� OHYHOV�RI�7%L/��$002��
DQG�&U��� LPSURYH� WKH�FRDJXODWLRQ� IXQFWLRQ� �ZLWK�
lower levels of TNR), and enhance the kidney 
IXQFWLRQ� �ZLWK� ORZHU� OHYHOV� RI� $/7���0RUHRYHU��
WKH� FRQVHUYDWLYH� WUHDWPHQW� PHWKRG� �&7� JURXS��
illustrated even few effects on the toxic substanc-
es removing, coagulation function improving, 
DQG�NLGQH\�IXQFWLRQ�HQKDQFLQJ��1RWDEO\��WKH�3'�
WUHDWPHQW� FRXOG� DOVR� VLJQL¿FDQWO\� UHPRYH� WKH�
WR[LF� VXEVWDQFHV� �ZLWK� ORZHU� OHYHOV� RI� &U�� FRP-
SDUHG� WR� WKH� 3(� PHWKRG�� 7KLV� UHVXOW� VXJJHVWV�
WKDW� WKH�3'�PHWKRG� LOOXVWUDWHV� WKH� EHWWHU� HIIHFWV�
RQ�KHSDWLF�PHWDEROLVP��7KHVH� HIIHFWV� RI�3'�DUH�
consistent with the previously published study23 
reporting that dialysis is helpful to the hepatic 
failure. Meanwhile, the clinical outcomes, includ-
ing survival rate, mortality, clinical improvement 
rate, total effective rate, were equal between the 
3'�DQG�3(�JURXS��ZKLFK�VXJJHVW�WKDW�WKH�SHULWR-
QHDO�GLDO\VLV�FRXOG�DFKLHYH� WKH�HIIHFWV�RI� WKH�3(�
method. 

&OLQLFDOO\��WKH�FRVW�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�
IDFWRUV�DIIHFWLQJ�WKH�WKHUDSHXWLF�RXWFRPHV��:H�GLV-
FRYHUHG�WKDW�WKH�FRVW�RI�WKH�3'�PHWKRG�LV�VLJQL¿-
FDQWO\�ORZHU�FRPSDUHG�WR�WKH�3(�DQG�&7�PHWKRG��
ZKLFK�LOOXVWUDWHV�HYLGHQW�SULFH�DGYDQWDJH��8VXDOO\��
plenty of patients illustrate the hemorrhagic ten-
dency in LF patients, and the anti-coagulant drugs 
XVHG� LQ� 3(� PHWKRG� DOZD\V� DJJUDYDWH� WKH� EOHHG-
ing24. However, the anti-coagulant drugs are not 
involved in the peritoneal dialysis; therefore, the 
3'�PHWKRG�FDQ¶W�DJJUDYDWH�EOHHGLQJ��0HDQZKLOH��
there are even no effects of the peritoneal dialysis 
method on the hemodynamics, and the prevalence 
rate of hypotension is relative lower25. The perito-
neal dialysis could also continuously and slowly 
clear up the solutes and supplement the energy26, 
which could explain the results of lower levels of 
&U�LQ�3'�JURXS�FRPSDUHG�WR�WKH�3(�JURXS�
:H� DOVR� IRXQG� WKDW� WKH� LQÀDPPDWRU\� IDFWRUV��

LQFOXGLQJ� 71)�Į�� ,/���� 3&7�� ZHUH� VLJQL¿FDQWO\�
decreased in post-treatment group compared to 
SUH�WUHDWPHQW� JURXS� ERWK� LQ� 3'� DQG� 3(� JURXS��
0HDQZKLOH��WKH�SRVW�WUHDWPHQW�71)�Į��,/����3&7�
OHYHOV�LQ�ERWK�3'�DQG�3(�JURXS�ZHUH�VLJQL¿FDQWO\�
ORZHU�FRPSDUHG�WR�WKH�SRVW�WUHDWPHQW�LQ�&7�JURXS��
$OO�RI�WKH�DERYH�UHVXOWV�VXJJHVW�WKDW�ERWK�RI�WKH�3'�
DQG� 3(� PHWKRGV� DYRLG� WKH� LQÀDPPDWLRQ� RFFXU-
rence compared to the conservative treatment. The 
previous study27 also reported that the peritoneal 
GLDO\VLV�FRXOG�UHJXODWH�WKH�LQÀDPPDWRU\�SURFHVV-
es, which is consistent with the present study.
$OWKRXJK� WKH� SUHVHQW�ZRUN� UHFHLYHG� VRPH� LQ-

teresting results, there were also a few limita-
tions. Firstly, this study involved relatively small 
sample size. In a following study, we would 
FRQGXFW� WKH� ODUJH� VDPSOH� VL]H� RI� SDWLHQWV�� 6HF-
ondarily, the complication following with the 
3'� WKHUDS\� KDV� QRW� EHHQ� REVHUYHG�� 7KLUGO\��ZH�
KDYH�QRW�FRPSDUHG�WKH�3'�PHWKRG�ZLWK�WKH�RWKHU�
$6//�WKHUDSHXWLF�PHWKRG�

Table III.�&RPSDULVRQ�IRU�WKH�FKDQJH�RI�LQÀDPPDWRU\�UHVSRQVH�LQ�WKUHH�JURXSV�

 Group  TNF-Į (pg/ml) IL-6 (pg/ml) PCT (ng/ml)

3'�JURXS��QR� ���� 3UH�WUHDWPHQW� ������������� �������������� �����������
� 3RVW�WUHDWPHQW� �����������		�

� �����������		�

� ���������		�


3(�JURXS��QR� ���� 3UH�WUHDWPHQW� ������������� �������������� �����������
� 3RVW�WUHDWPHQW� �����������		�

� �����������		�

� ���������		�


&7�JURXS��QR� ���� 3UH�WUHDWPHQW� ������������� �������������� �����������
� 3RVW�WUHDWPHQW� ������������� �������������� �����������

71)�Į��WXPRU�QHFURVLV�IDFWRU�Į��,/����LQWHUOHXNLQ����3&7��SURFDOFLWRQ��3(��SODVPD�H[FKDQJH��3'��SHULWRQHDO�GLDO\VLV�JURXS��&7��
conservative treatment. 		p < 0.01 vs��3UH�WUHDWPHQW�JURXS��

p < 0.01 vs��7&�JURXS�

EurRevMedPharmacolSci 2018; 22:2432-2438
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Abstract
Background:

Peritoneal dialysis (PD) is a viable option for renal replacement therapy in acute kidney injury (AKI),
especially in challenging times during disasters and pandemics when resources are limited. While PD
techniques are well described, there is uncertainty about how to determine the amount of PD to be
prescribed toward a target dose. The aim of this study is to derive practical equations to assist with the
prescription of PD for AKI.

Methods:
Using established physiological principles behind PD clearance and membrane transport, a primary
determinant of dose delivery, equations were mathematically derived to estimate dialysate volume required
to achieve a target dose of PD.

Results:
The main derivative equation is VD = (1.2 × std-Kt/V × TBW)/(t dwell + 4), where VD is the total dialysate

volume per day, std-Kt/V is the desired weekly dose, TBW is the total body water, and t dwell is the dwell time.

VD can be expressed in terms of dwell volume, v dwell, by VD = (0.3 × std-Kt/V × TBW) − (6 × v dwell). Two

further equations were derived which directly describe the mathematical relationship between t dwell and v

dwell. A calculator is included as an Online Supplementary Material.

Conclusions:
The equations are intended as a practical tool to estimate solute clearances and guide prescription of
continuous PD. The estimated dialysate volume required for any dose target can be calculated from cycle
duration or dwell volume. However, the exact target dose of PD is uncertain and should be adjusted
according to the clinical circumstances and response to treatment. The equations presented in this article
facilitate the adjustment of PD prescription toward the targeted solute clearance.

Keywords 

Acute kidney injury, COVID-19, disaster, dose, pandemic, peritoneal dialysis

Introduction

The relative simplicity of peritoneal dialysis (PD) makes it a viable option for renal replacement therapy
(RRT) in acute kidney injury (AKI), especially in low-resource settings or challenging times, for instance, in

the aftermath of natural disasters.1,2 During the COVID-19 pandemic, even normally well-resourced health-

care systems have to face the specter of limited manpower, equipment, and supplies.3,4 The shortage of
intensive care unit (ICU) beds, continuous renal replacement therapy (CRRT) machines, and specialized

staff has compelled many to consider acute PD.5–8

While outcome data are limited, acute PD appears to be as effective as other forms of dialysis for the

management of AKI.9,10 The amount or dose of PD to effectively treat patients with AKI is not clear. In 2014,
a Kt/V urea of 3.5/week was recommended by the International Society of Peritoneal Dialysis (ISPD) if

resources are available, based on studies from Brazil using high-volume PD.10 However, for many patients,

a Kt/V urea of 2.1–2.26/week appears to be adequate.10–12 More importantly, the dose should be adjusted

depending on the clinical circumstances of the individual patient.10

But how does the clinician determine how much PD to prescribe? This is particularly challenging with a
background of fluctuating metabolic status and renal function of many patients with AKI. When prescribing
CRRT, it is routine to perform an individualized calculation for the estimated dialysate volume for each

patient, based on a target dose of 25–30 mL/kg/h.13 However, for acute PD, we had no easy way to calculate
the dialysate volume when writing up the initial prescription.

The aim of this analysis is to develop mathematical equations to assist with the prescription of PD for AKI.
The equations should enable targeting of dose based on urea kinetic modeling and allow adjustment of the
prescription according to the dose of dialysis required, based on the clinical circumstances.

Methods

This study is exempt from Institutional Review Board or Ethics Committee approval as it does not involve
human or animal experimentation. We searched the literature for studies using PD for AKI from 1967 to 31

May 2020 using the same search strategy from a prior study.9 The methodology employed in these studies to
prescribe to a target dose was reviewed.

To derive new equations to guide acute PD prescription, the well-defined equation (1) of PD effluent volume

to Kt/V urea 14 was used as the basis

1

where VD is the dialysate volume/day, std-Kt/V the standardized (weekly) Kt/V urea, D/P urea the dialysate-to-

peritoneal urea ratio, and TBW the total body water (H2O), estimated by formulae such as the Watson

formula.15 Often, the equation is re-expressed as follows

2

We reviewed the published data on membrane characteristics from Twardowski et al.16 and explored the
relationship of D/P urea with dwell time by linear regression. An equation was derived to estimate the average

D/P urea according to dwell time and this was used with equation (2) to develop the subsequent equations.

By algebraic manipulation, equations were reexpressed with dwell time, t dwell, as the independent variable.

Another set of equations was developed with dwell volume, v dwell, as the independent variable. The full

derivation steps for the equations presented are available in the Online Supplementary File.

Results

Reported methods of prescribing to a target dose

An approximate value of D/P urea is often used to calculate dialysate volume. In continuous ambulatory PD,

D/P urea is assumed as 1 with dwell times >4 h.17 However, in acute PD with short dwells, this assumption

will not hold. Most studies on acute PD did not describe how the dose was calculated.9,10,12,18–20 Instead, a
predetermined dialysate volume was most frequently employed in the study protocol.

Only one center experienced in acute PD presented calculations toward a target dose in their studies.1,21–25

The investigators used a fixed value of 0.6 for D/P urea.24 The total dialysate volume was calculated by

3

The target Kt/V urea was 0.65/day (4.55/week) and calculated VD was 36–44 L/day. However, as the dwell

time was <1 h, actual D/P urea was <0.6, and the delivered Kt/V was 3.6/week.24 The variability of D/P urea

with time should be considered to individualize the PD prescription.

Estimating D/Purea from dwell time

From equation (2), D/P urea is a main determinant of clearance. In turn, D/P urea is related to dwell time.

Membrane characteristics were well described by Twardowski et al. and can be measured with a peritoneal

equilibration test (PET).26 There are otherwise little data on the peritoneal transport characteristics in acutely

ill patients.10 The PET is not performed in AKI as it requires steady-state conditions which is not a valid
assumption in AKI. The logistics required for the test also makes performing a PET untenable.

To estimate the required dialysate volume, a method of estimating D/P urea according to dwell time had to be

established. Using published data from Twardowski et al.,16 we explored the relationship of D/P urea with t

dwell by linear regression. Fortuitously, mean D/P urea has a linear relationship with t dwell between 1 h and 4

h

4

This linear equation has an R 2 = 0.958 and standard error of estimate of 0.039 for D/P urea (refer to Figure 1

and Online Supplementary File—Part 1). While the D/P urea curve could be represented with a polynomial

equation for t dwell between 0 h and 4 h, it would add much complexity to the final formulae. Furthermore,

estimation of D/P urea for <1 h will not be meaningful when factors such as drain and fill duration become a

significant part of the cycle.

Figure 1. Dialysate-to-peritoneal urea ratio (D/P urea)plotted against dwell time based on published data from Twardowski et al.16,26

The mean, SD, minimum (min), and maximum (max) levels are indicated. In the right panel, a line of best fit is superimposed over

mean values from 1 h to 4 h (R 2 = 0.958).

min: minimum (min); max: maximum.

Equations for total dialysate volume based on dwell time or dwell volume

By substituting equation (4) into equation (2), daily dialysis volume can be expressed as

5

In continuous PD (24 h/session), dwell volume (vdwell), t dwell, and VD have a constant relationship which

allows us to further develop equations. Using the volume–time relationship as illustrated in Figure 2, VD can

be expressed in terms of v dwell

6

Figure 2. Volume and time relationships in the prescription of continuous peritoneal dialysis.

Equations directly linking dwell time to dwell volume

Again, using the volume–time relationship, equation (5) is re-expressed such that v dwell can be calculated

from t dwell

7

By algebraic manipulation of equation (7), we can determine t dwell from v dwell

8

Finally, to complete the full PD prescription, the number of cycles can be calculated with the following
equation

9

The equations for estimating VD or v dwell are only valid for a t dwell of 1–4 h, or 6–24 cycles per day. Please

refer to the full derivation steps in the Online Supplementary File. Online Supplementary Figure S1 is a quick
reference chart to estimate v dwell and t dwell based on two frequently quoted dose targets. A spreadsheet-

based calculator is also included as an Online Supplementary Material.

Discussion

The equations presented here fill an important gap in the literature on the prescription of acute PD. In
particular, as COVID-19 cases continue to soar, many centers are considering the adoption or expansion of
acute PD to provide RRT. However, there is uncertainty about how to determine the amount of PD to be
prescribed. While ISPD guidelines provided dose recommendations, practical methods on how a dose can
be targeted in a prescription have not been available. The dose of PD in AKI should also be adjusted
depending on the clinical status of the patient and may not be constant through the clinical course. A higher
dose may be required initially and subsequently, a lower dose may be appropriate as uremia and electrolyte
derangements are controlled. The equations provided in this study can therefore be used as a guide for the
prescription of PD in the setting of AKI.

Even though these equations are theoretical and derived mathematically, they are based on established
physiological principles and serve an important practical purpose. For CRRT, calculating an initial dialysate
volume and adjustment of this volume based on patient response is a routine practice. With these equations,
it is now easier to prescribe acute PD, much like how it is practiced for CRRT—by first making an initial
calculation and then titrating the PD dialysate volume according to response to therapy.

The target dose for PD in treating patients with AKI remains uncertain. This has been reviewed by Cullis et

al. for the ISPD.10 Earlier studies from Brazil using high-dose PD (36–44 L/day, Kt/V urea 3.6/week) reported

outcomes comparable to daily haemodialysis.24 Other centers have successfully used more conservative

doses (18–25 L/day) with outcomes comparable to higher PD dose12 or CRRT.19 The study by Parapiboon
and Jamratpan noted that achieving a Kt/V urea of 2.26 provided comparable results to a Kt/V urea of 3.3 for

the first 2 days of treatment, with adjustments in dialysis prescription thereafter based on clinical and

laboratory findings.12 Targets above 3.5/week did not improve patient survival.1

The prescriber may choose to target an initial Kt/V urea between 2.1/week and 3.5/week, depending on the

clinical circumstances and make appropriate adjustments as clinically indicated. The maximum dialysate
volume and treatment limits can be determined from a maximum Kt/V urea of 3.5/week, above which no

further benefits are expected.1,10 As more evidence becomes available, the Kt/V urea targets may change

and these equations can be used with new dose targets.

The interactions between dose and fluid removal are complex and could not be accounted for in the
equations. Ultrafiltration is an important target of PD in AKI and also contributes to a greater solute
clearance. Furthermore, a higher prescribed dose and dialysate flow rate may in itself result in a greater

ultrafiltration.27,28

It is important to remember that Kt/V urea is a surrogate marker of dose and does not encompass all aspects

of adequacy in the complex setting of AKI. Furthermore, a recent review has pointed out potential
inaccuracies in the estimation of V which limits the potential of an arbitrary Kt/V urea value as a primary

indicator of adequate dialysis.29 Thus, it needs to be emphasized that use of the proposed equations to
determine the amount of dialysate needs to be put in the clinical context of the individual patient.

Practical applications of the equations

The total dialysate volume for a target dose can be estimated using equation (5) (by deciding t dwell first) or

equation (6) (by selecting the v dwell first). Equations (7) and (8) are presented for convenience for direct

calculation of v dwell from t dwell or vice versa.

Using equation (6) or (8) and selecting a maximum tolerated dwell volume effectively maximizes the dwell
time per cycle. In turn, this improves exchange efficiency and reduces total dialysate required. With manual
exchanges, maximizing dwell times will reduce demands on manpower. With automated cyclers, less
frequent cycles may result in less alarms and manual interventions. The maximum tolerated dwell volume is
usually determined from subjective indicators, such as patient sensation of bloatedness and degree of
abdominal distension on physical examination. One potential objective measure is the supine intraperitoneal
pressure, and increased abdominal wall complications or leakages had been observed at thresholds above

13–20 cm H2O.30,31

Low fill volumes may be required in situations such as a pericatheter leak, during mechanical ventilation in
prone position or when there are other issues with ventilatory pressures. Equation (6) or (8) can be used to
determine the prescription after the fill volume is decided.

Sometimes, shorter cycles may be desired, for example, if poor ultrafiltration was observed with longer
dwells. Equations (5) and (7) can be used to estimate the total VD and v dwell per cycle based on a desired t

dwell.

For logistics and supply planning, generalizations can be made to equation (5). Approximating TBW as 0.6 ×
70 kg and v dwell as 2 L results in a simple equation to estimate volume per patient per day

10

The std-Kt/V may be selected based on resource availability and patient cohort, for example, ICU or general
ward.

These formulae may be used in future studies to address the optimal dose of PD in AKI. In the chronic
setting, equation (5) may be useful when low doses and short cycles are required, such as in incremental

PD.32

Limitations

This is a mathematical derivation of the estimated volume of dialysate per day. It has not been validated in a
clinical study to assure dose delivery. The D/P urea data from Twardowski et al. were derived from chronic

stable patients. In a setting of critical illness, other factors besides membrane type may affect D/P urea,

including fluctuations in peritoneal blood flow due to various factors, such as hemodynamic status or
systemic inflammation. The effect of ultrafiltration and exchange time in between each dwell were also not
taken into account. The equations should be utilized to provide a general estimation of the dialysate volume
required with these limitations in mind.

Future studies to address these limitations would include validation of these equations in a clinical setting.
Studies on D/P urea and membrane characteristics in patients with AKI are needed and the data can be used

to develop more accurate equations to predict dose.

Conclusions

We present mathematically derived formulae to guide the prescription of PD for patients with AKI, both for
the initial prescription and for adjustments in the prescription based on the clinical circumstances. Kt/V urea

can be predicted and the predictions can be used to adjust the dialysate volume or equilibration time to a
targeted dialysis dose. This target dose should be determined by the clinical status of the patient and then
titrated according to laboratory indicators, treatment targets, and response to therapy.
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Komplikationen bei Peritonealdialyse:
• Peritonitis/ intraabdominelle Abzedierungen
• Inadäquate Dialyse
•Exit- oder Tunnelinfekte
•Hernien und Leckagen
•Malnutrition durch Eiweissverluste

Dialyseseminar Berlin 2020

06.12.20 Dr. Mariam Abu-Tair
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Dialyseseminar Berlin 2020

06.12.20 Dr. Mariam Abu-Tair

Vorteile Nachteile
• techn. einfach
• kostengünstig
• kein Gefäßzugang notwendig
• keine Blutverluste
• biokompatibel
• schnellere renale Erholung
• mehr kardiovask. Stabilität
• nicht nur für spezielle 

Patientengruppen wie
Kinder, Pat. mit      
Herzinsuffizienz, 
Leberzirrhose, hämorrhagischer 
Diathese

• Bauchhöhle mit intakter 
Membranfunktion

• nicht adäquat bei schwerem 
Lungenödem und 
lebensbedrohlicher 
Hyperkaliämie

• UF kann nicht exakt bestimmt 
werden

• mögliche Proteinverluste
• mögliche Hyperglykämie und 

Hypernatriämie

aus Seminars in Nephrology, Vol 37, NO1, Jan 2017, 
pp103-112

Peritonealdialyse bei akutem Nierenversagen
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Peritonealdialyse ist
-einfach
-sicher und 
-effizient, um metabolische Störungen, Elektrolytstörungen und Störungen des Säure 
Basen und Volumen Haushalts zu beseitigen

In Kliniken mit PD Erfahrung sinken Mortalität und Komplikationsraten stetig. 

Personalressourcen und Behandlungskosten sind geringer.

Dialyseseminar Berlin 2020

Dr. Mariam Abu-Tair06.12.20
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PD als Alternative und sinnvolle Ergänzung auf der Intensivstation

Größer angelegte Studien zur Qualitätssicherung notwendig und damit

Eintrittskarte für die Nephrologie auf alle Intensivstationen

Dialyseseminar Berlin 2020

Dr. Mariam Abu-Tair

Vielen Dank für Ihre Aufmerksamkeit!

06.12.20


