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RE-EXAMINATION OF THE ROLE OF PERITONEAL DIALYSIS TO TREAT PATIENTS WITH 
ACUTE KIDNEY INJURY

The role of peritoneal dialysis (PD) in the management 
of patients with acute kidney injury (AKI) is not well 

defined. In fact, a review published this year, discussing 
the dose of renal replacement therapy (RRT) for patients 
with AKI, makes no mention of PD as a treatment option 
(1). Major concerns about PD as a treatment modality 
for AKI were raised by a randomized trial conducted in 
Vietnam and published in the New England Journal of 
Medicine in 2002 (and discussed later in this article) 
(2). That study, suggesting a higher mortality rate in AKI 
patients treated with PD than in patients treated with 
continuous venovenous hemofiltration (CVVH), made 
clinicians rethink the role of PD for patients with AKI. 
And that rethinking occurred despite a paper from India 
published in Kidney International in the same year sug-
gesting that, for patients with AKI, a mild-to-moderate 
hypercatabolic state, and relative hemodynamic stability, 
outcomes with both automated tidal PD and standard 
continuous ambulatory PD techniques were certainly 
acceptable (3).

The use of PD for AKI, then, became somewhat limited 
and did not receive much attention until about 2008. The 
Brazilian group from Sao Paolo recently rekindled inter-
est in PD for AKI with a series of innovative publications 
in which they used a randomized trial design to confirm 
the efficacy of PD and to show that results with PD are 
at least as good as those with HD (4,5). The Brazilian 
findings are particularly important because attention is 
beginning again to be focused on the use of PD to treat 
AKI in low-income developing countries, as is clearly 
documented in the current issue of Peritoneal Dialysis 
International (PDI).

Acute kidney injury is an important cause of mor-
bidity and mortality in low-income countries in which 
resources to recognize and treat AKI are lacking (6,7). 
The epidemiology of AKI in low-income countries differs 
from that in middle- and high-income countries (8,9).  
In most low-income countries, renal replacement 

programs exist in large cities and are available only to 
those who can afford to pay. Such programs are generally 
associated with units established for patients with end-
stage renal disease, in which treatments are offered only 
to those few patients who can afford the therapy.

Acute PD offers significant advantages over hemodi-
alysis (HD) in low-resource settings because it requires 
neither electricity nor machinery (with the associated 
ongoing maintenance requirements), and it is both 
technically simpler for health professionals to learn and 
less expensive if PD fluid can be obtained at a reasonable 
cost (10,11). Importantly, the relatively good clinical 
outcomes experienced at several programs discussed in 
the present issue of PDI suggest a promising future for 
acute PD in the setting of AKI in the developing world. 
Those good outcomes have been achieved despite the 
challenges faced in those settings, including late patient 
referral for treatment, limited supporting resources, and 
limited availability of pathology or specialized diagnostic 
or microbiologic testing in many of the centers where 
programs have been established.

What then does the literature suggest should be the 
role of PD to treat patients with AKI? In contrast to the 
large number of studies comparing continuous and in-
termittent RRT modalities for AKI, only nine studies have 
compared PD with extracorporeal RRT techniques. Most 
were observational; only three prospective randomized 
controlled trials have been conducted (Table 1). Those 
three studies were conducted primarily among critically 
ill patients (77%  – 100% of cases), and sample sizes 
were modest, ranging from 50 to 120 patients. Notably, 
the mean patient age and proportion of septic patients 
in two of the three studies (2,12) were relatively lower 
than those seen in recent randomized trials of RRT dose 
in critically ill patients (13,14). Two studies compared PD 
with continuous RRT; the third used daily intermittent 
HD as the comparator. The results of the three studies 
were mixed.
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In the study by Phu et al., CVVH was strikingly supe-
rior to PD in terms of mortality (2). That difference was 
noted despite a relatively low dose (by current standards) 
of CVVH. However, the PD technique was also less than 
ideal, with the use of rigid catheters, manual exchanges, 
and open drainage. Although the peritonitis rate was 
reported as 2.8% (defined by positive peritoneal fluid 
cultures), cloudy dialysate was observed in 41.6% of 
patients. The causes of the cloudy fluid were not clear, 
but it is possible that the instances of cloudy fluid also 
represented peritonitis episodes with negative cultures 
related to culturing techniques or to the use of systemic 
antibiotics for other infections. If so, those instances 
could have contributed to poor outcomes in the PD group. 
The study was also unique in that the leading cause of 
AKI was severe falciparum malaria (68% of patients). 
The use of glucose-containing PD solutions may poten-
tially be detrimental in specific clinical situations such 
as malaria. It has been postulated that the erythrocytic 
phase of malarial parasites can be accelerated by the 
high splanchnic glucose levels resulting from PD fluid, 
and that factor may also have contributed to the high 
mortality in the PD group in the study (15). However, 
two observational studies on PD for malaria-associated 

AKI reported lower mortality rates of 10% – 26% (16,17). 
The potential down side of PD in this specific population 
therefore remains unclear.

In the other two studies, mortality rates with PD and 
extracorporeal RRT techniques were similar. Gabriel et 
al. used modern PD techniques, with cyclers and flexible 
tunneled catheters, and compared the results with those 
achieved in patients receiving daily HD (5). This particu-
lar PD approach allowed for the use of relatively higher 
exchange volumes than were used in the other trials. The 
overall mortality in the study population was comparable 
to that reported in other studies looking at critically ill 
AKI patients requiring RRT, and it was similar for the 
PD and the intermittent HD groups (13,14,18,19). The 
authors also noted that duration of dialysis dependence 
was significantly less with PD than with HD (5.5 ± 2.7 days 
and 7.5 ± 3.1 days respectively, p = 0.02). That finding 
suggests earlier recovery of renal function with PD.

More recently, George et al. compared PD with con-
tinuous venovenous hemodiafiltration (CVVHDF), looking 
primarily at solute control (that is, correction of uremia, 
electrolyte, and acid–base disorders) as well as correction 
of fluid overload (12). As expected, urea and creatinine 
clearances were significantly higher with CVVHDF than 

TABLE 1 
Randomized Controlled Studies Comparing Peritoneal Dialysis (PD) and Extracorporeal Blood Purification (EPB) 

Techniques for Renal Replacement Therapy

	 Reference
Variable	 Phu et al., 2002 (2)	 Gabriel et al., 2009 (4)	 George et al., 2011 (12)

Country	 Vietnam	 Brazil	 India
Setting	 ICU	 Mostly ICU (77%)	 ICU
Patients			 
	 Study group (n)	 70	 120	 50
	 Mean age (years)	 35.5	 63.4	 46.9
	 Sepsis (%)	 31.4	 44.5	 38
PD technique			 
	 Exchanges	 Manual	 Cycler	 Manual
	 Catheter	 Rigid	 Tenckhoff	 Rigid
	 Drainage	 Open	 Closed	 Closed
	 Buffer	 Acetate	 Lactate	 Acetate
	 PD “dose”	 70 L/day	 stdKt/Vurea 3.6/week	 Kurea 9.4 mL/min
EBP technique			 
	 Type	 CVVH	 Daily intermittent HD	 CVVHDF
	 Filter	 Polysulfone	 Polysulfone	 Polysulfone
	 Buffer	 Lactate	 Bicarbonate	 Acetate
	 EBP “dose”	 Effluent volume 25 L/day	 Kt/V 1.2/session	 Kurea 21.7 mL/min
Mortality on PD [n/N (%)]	 17/36 (47)	 35/60 (58)	 18/25 (72)
Mortality on EBP [n/N (%)]	 5/34 (15)	 32/60 (53)	 21/25 (84)

ICU = intensive care unit; CVVH = continuous venovenous hemofiltration; HD = hemodialysis; CVVHDF = continuous venovenous 
hemodiafiltration.
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with PD; control of fluid overload was also faster with 
CVVHDF. Correction of acidosis was faster with PD. There 
were no significant differences between PD and CVVHDF 
with respect to correction of hyperkalemia and hemody-
namic instability. Furthermore, cost of disposables with 
PD was less than half that with CVVHDF. In the study, 
mortality was quite high—but similar—in both groups.

One of the major concerns with PD for AKI involves 
the issue of the “dose” of dialysis. Can PD provide suf-
ficient dialysis for patients with AKI to permit recovery 
of both the patient and the kidney? Certainly, that issue 
was one of those raised by the randomized trial from 
Vietnam in 2002 (2). Was the significantly higher mortal-
ity rate observed in patients assigned to PD rather than 
to CVVH related to the dose of dialysis? The amount of 
PD prescribed in the study was actually quite high: 2-L 
exchanges were used with a 30-minute dwell time (a 
total of approximately 70  L daily). Interestingly, the 
paper from India in Kidney International, which indicated 
acceptable results with PD for patients with AKI and a 
mild-to-moderate hypercatabolic state, used both au-
tomated tidal PD and standard continuous ambulatory 
PD. The Kt/V urea achieved with continuous ambulatory 
PD was 1.80 ± 0.32 (range: 1.47 – 2.75); for tidal PD, it 
was 2.43 ±  0.87 (range: 1.11  – 3.49). Remember that 
patients with severe hypercatabolic conditions and those 
who were hemodynamically unstable were excluded, but 
they accounted for fewer than 18% of 113 patients. The 
Brazilian group from Sao Paolo used high-dose PD in their 
initial two studies, achieving a mean weekly Kt/V urea of 
3.6 – 3.8 (4,20). Large amounts of PD solution were used: 
36 – 44 L of fluid and 18 – 22 exchanges were used daily. 
Patients randomized to daily HD reached a Kt/V urea of 
4.7 ± 0.6 (5). In a follow-up study, the Brazilian group 
randomized 61 patients to targeted high- and low-dose 
PD regimens, corresponding to a daily prescribed Kt/V of 
0.8 and 0.5 respectively (21). Actual doses delivered in 
the study were slightly lower, with a weekly Kt/V urea of 
4.13 ± 0.6 achieved in the high-dose group and 3.01 ± 0.5 
achieved in the low dose group. These was no difference 
in the primary outcome (mortality) or in obvious meta-
bolic control between the groups.

So, where does all that leave us?
We think that there are four important lessons to be 

learned from the papers in the present issue of PDI when 
taken together with earlier publications. First, the opti-
mal treatment of AKI remains uncertain. Second, studies 
looking at various therapeutic approaches to AKI have 
demonstrated differing results, reflecting in part the se-
verity of disease studied, patient selection, and patterns 
of RRT. Third, in terms of PD, the optimal dose of dialysis 
is unclear. High-dose PD (weekly Kt/V urea > 3) provide 

results comparable to those with HD. Whether lower doses 
in the range of 2.1, as suggested by some authors (22,23), 
provide results comparable to those achieved with the 
higher doses remains to be determined, but data suggest 
that such a result may in fact be true.

In the absence of precise data, the clinician needs to 
exercise practical judgment. Peritoneal dialysis needs 
to be considered a reasonable treatment for AKI, par-
ticularly in low-resource settings in which other forms 
of RRT are not available. It is clear from data, such as 
those presented in this issue of PDI, that results with PD 
can be perfectly acceptable. In full-resource settings, 
PD offers a viable alternative to HD for patients with 
AKI, particularly patients with only mild-to-moderate 
catabolic conditions.

The dose of PD that needs to be targeted for AKI 
remains uncertain and presents a challenge that is not 
different from the challenge presented in defining the 
optimal dose of HD or hemofiltration in the same situa-
tion. Of particular note is a recent review discussing the 
dose of RRT for patients with AKI (1). The authors of that 
review suggest that no firm guidelines have emerged con-
cerning the dose of dialysis to be targeted with CVVH or 
slow, low-efficiency HD. The authors point out that recent 
clinical trials have not shown any advantage of increasing 
the dose of RRT above that obtained with alternate-day 
HD achieving a Kt/V urea of 1.2 per treatment. In prac-
tice, achieving that Kt/V of 1.2 usually means targeting a 
Kt/V of 1.4. That target would correspond to a standard-
ized Kt/V of 2.1. Importantly, a Kt/V urea in that range 
can easily be reached with PD without the use of large 
volumes of solution. The authors emphasize the need 
to individualize therapy for each patient based on the 
clinical circumstances, severity of illness, hemodynamic 
stability, catabolic state, and so on.
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