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The treatment of diabetic patients on peritoneal
dialysis remains a challenge 25 years later
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RELEVANCE OF DIABETES MELLITUS IN
NEPHROLOGY

Diabetes mellitus (DM) is the most important disease related
to renal replacement therapy (RRT), due to its prevalence
and clinical, economic and social impact. It is estimated that
0.3% of the general population suffer from type 1 DM and
7% from DM type 2.! The prevalence of DM is dependent on
the diagnostic criteria used and varies throughout the world,
but the increase in the incidence of type 2 DM is estimated
between 3 and 5% annually.! This is due largely to poor
health habits; therefore, its growth is even higher in
developing countries. Progression to chronic kidney disease
(CKD) in stage 5D increases due to a more prolonged
exposure to hyperglycaemia, its association with high blood
pressure (HTN), obesity, sedentary lifestyle and other risk
factors, and its lower mortality, which leads to patients
undergoing RRT. Therefore, the term “epidemic of the 21st
century” is no exaggeration.

It is estimated that the overall cost of treating patients with
type 2 diabetes with target organ damage is at least €2,136
per year and may exceed €54,000 per year for patients on
haemodialysis (HD). Finally, DM is a cardiovascular (CV)
risk factor and a source of clinical complications, hospital
admissions, poor quality of life and loss of years in full
health and at work. This disease has a significant impact.

Data from monitoring more than 5,000 patients in the
UKPDS study allowed us to establish the clinical course of
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nephropathy in type 2 diabetes mellitus.* Statistically, it takes
19 years to develop the disease, 11 years to go from
microalbuminuria to macroalbuminuria and a decline in
renal function starts 10 years later. However, patients who
were included in the UKPDS with a Cr greater than 2mg/dl
were undergoing RRT in just 2 years, which is the patient
profile faced regularly. The objective of intervention in DM
is clearly in the initial stages, focusing on renoprotection and
cardioprotection, reducing CV events and the need for RRT.
In fact, there is now evidence that intervention and close
monitoring of patients with type 1 diabetes reduces the need
for RRT in these patients. A Finnish study of 20,000 patients
followed between 1965 and 1999, had dialyisis incidence
rates of only 2.2% aftet 20 years, and a trend to decrease in
the more recent years.’

Nevertheless, the challenge of treating DM patients on
dialysis is an ongoing one. Articles like the one
presented in this issue by the group from the Hospital
Universitario San Carlos, Madrid, gives a historical
perspective on the treatment of diabetic patients on
peritoneal dialysis (PD*).

There are not many PD programmes with a experience of
25 years, as in this study. The most relevant result is the
description of a worse outcome for patients with DM and
the quantification of this risk in our area.* Patients with
DM in this study have higher rates of mortality, transfer to
HD, hospital admissions, non-peritoneal infections and
peritonitis, in line with previous published studies.” For
example, in the study of the Grupo Centro de Didlisis
Peritoneal, GCDP (Peritoneal Dialysis Group Centre), the
probability of survival at 2 years was 86.7% in patients
without DM and 75.2% in patients with type 2 DM ¢ In the
study published in this issue, however, two different
historical PD periods were compared. The most recent
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(post-1992) had double-bag systems, the first glucose-free
solutions and the widespread use of automated systems,
as well as erythropoietin. In this second phase, the rate of
peritonitis was reduced accordingly and global outcome
indicators improved, although the risk of death
attributable to DM was not significantly reduced.

The first stage of the article referred back to the 1980s (pre-
1992), when some groups raised concerns about the
appropriateness of including patients with DM in dialysis
programmes due to its high morbidity and mortality. This
period (pre-1992) has some striking data reflecting a
negative selection of patients for PD, which was not
specifically outlined in the article. For example, the
prevalence of diabetic patients on PD was 55% compared to
the average reported by the register of 18% on HD, or 20%
recorded by the GCDP between 2003 and 2009. In
addition, they reported a high percentage of patients with
blindness and other comorbidities, which limited the
number of patients stopping the therapy to undergo
transplant surgery to only 5.8% in the total follow-up of
patients with type 2 DM. The low HD transfer rate could be
due to the previous technique being maintained well or
because patients were not able to change from one
technique to another. In other words, it would be patients
indicated for PD rather than those choosing PD, which is a
risk factor in itself.’

Against this backdrop, the “new” integrated RRT 3.0 model
offers an integrated approach for dialysis techniques and
transplantation with a fluid exchange between them, as each
reaches a plateau in a particular patient.® This model is
becoming a reality in many Spanish hospitals.

The study published by Coronel et al. also serves as a
reference for comparison for other groups starting PD. In
general, these PD programmes are not large. For example,
the Community of Madrid has an average size of around 25
patients, with a high turnover, fluctuations in the number and
difficulties with growth. Therefore, retrospective studies of
this type have been used so far as a reference to reflect the
reality of PD in our area and time, highlighting differences
with studies in other health systems and other countries. The
collaboration between institutions is necessary to begin to
have benchmarks for comparison with recent larger
multicentre data.’

DM is the most important risk factor for PD patients and this
poor prognosis is related to the CV pathology of patients
entering PD, as indicated by other studies.® The study by
Coronel et al. shows an overall risk of death from DM of
1.96 compared to non-DM patients on PD. Although they did
not have their own data on the evolution of DM patients on
HD, as it was not the objective of the study, the comparison
between techniques is inevitable. External references show a
similar picture on the evolution of DM patients on HD.
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According to the 2009 USRDS report, only 30% of DM
patients survive 5 years after starting HD, and these data
would be even worse if the early mortality of patients who
did not reach 3 months in HD were included (excluded from
that register').

The paper reports that half of the deaths were associated
with CV events. The morbidity of DM is associated with
predialysis CV damage, the concomitance of other risk
factors (dyslipidaemia, HTN, etc.) and tissue deposition of
advanced glycation end products (AGE). AGEs that
accumulate in CKD have a direct effect on the vascular wall,
promoting accelerated atherosclerosis and protein-calorie
malnutrition. In fact, in some series, the risk attributable to
DM greatly diminishes if corrected for the presence of
previous cardiovascular events and albumin levels." For
example, the data presented by the GCDP indicate that the
risk of death in type 2 diabetes patients is 2.5 times that of
non-DM after correction for age. The association between
type 2 diabetes and previous cardiovascular events excludes
the variable type 2 DM due to trying to put it in the same
model DM and CV event prior to PD .’

The comparison of survival between HD and PD remains
controversial, especially because the information comes
from records and observational studies or from post-hoc
analyses. Such questions cannot be resolved with a clinical
trial design, so the information must come from
observational studies with a prospective design and
sufficient sample size and control of covariates and
confounding factors. A recent comprehensive review in our
journal concluded that both techniques were similar, with a
slight advantage for PD in the first 2-3 years of evolution
and HD later. In the specific case of patients with DM,
younger people seem to have better outcomes with PD and
the elderly with HD."

A recent retrospective study goes beyond the multivariate
analysis using the propensity score to reduce the selection
bias of either technique.” This study gives an advantage to
patients on PD, particularly in the initial period, with a
probability of survival of 85.5% compared with 80.7% in
HD, and 71.1% versus 68% in HD after 2 years (P<.01), the
trend continues without reaching significance in the third
year. Overall, the risk of death favours PD by 8% in the ITT
analysis. However, in the stratified analysis for diabetic
patients, this benefit was only seen in the first year. The
authors conclude that PD may be a good initial RRT
technique. This advantage of PD in the early stages may be
related to the better preservation of residual renal function
and worse outcomes after a while, with the failure to control
the volume or metabolic factors.

In short, PD as a technique appears to be at least as good as
HD for RRT patients, therefore patient choice must be
considered in the decision-making process in most cases.
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WHAT ARE THE THEORETICAL ADVANTAGES AND
DISADVANTAGES OF PERITONEAL DIALYSIS FOR
DIABETES MELLITUS PATIENTS?

PD has a number of theoretical advantages for patients with
DM, such as better haemodynamic tolerance, maintenance
of residual renal function, vascular capital preservation and
use of peritoneal insulin for improved glycaemic control
(currently not used). HD currently has a less stable
electrolyte profile associated with a greater incidence of
arrhythmias, the high-flow prosthetic fistulas lead to a
haemodynamic overload which, along with hypertension,
promote the development of left ventricular hypertrophy
(LVH). These factors are behind the episodes of sudden
death in HD. On the other hand, patients with DM have
specific risks with this technique, primarily metabolic.
Diabetic gastroparesis worsens in PD and promotes
anorexia and secondary malnutrition. Glucose overload
increases insulin resistance and makes it difficult to control
the lipid profile.

Diabetic patients have a thicker, poorly vascularised
peritoneal membrane even before starting PD, as
demonstrated in peritoneal biopsies obtained after inserting
the catheter.” This may influence the poorer outcome in
peritoneal permeability in the medium term.

INTEGRATION VIA THE RRT 3.0 MODEL FOR
DIABETES MELLITUS PATIENTS

We can summarise that PD seems to be a good starting
technique for RRT with DM patients and has a certain
advantage in the first 2 years. The current concept considers
RRT as an integrated service of PD, HD and transplant
(TX"™). There is no evidence to guide our DM patients
towards one particular technique or another, and key factors
such as comorbidity, social situation and, above all, patient
preference should be a starting point for RRT.

In fact, the model proposed by some groups suggests the use
of PD initially, and early TX, while keeping HD for those
patients where PD fails." Early TX is the best alternative for
patients with DM whose comorbidity does not prevent it.
The US renal registry has a survival rate for DM undergoing
TX of 67%-77% at 5 years."” Although still lower than that
of non-DM, it is a significant improvement on the 30%
survival at 5 years for DM patients treated with HD or PD. It
may be that recovering renal function promotes the
elimination of AGEs from DM and other uraemic mediators
that favour accelerated atherosclerosis and are agents of
direct vascular injury. In addition, TX is associated with a
better quality of life and rehabilitation, personally and at
work. Therefore, TX should be offered to all diabetic
patients in RRT without absolute contraindication and as
early as possible.
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FUTURE MANAGEMENT OF DIABETES MELLITUS IN
RENAL REPLACEMENT THERAPY

Another worth noting part of the study presented in this issue
is that the prognosis of patients with type 2 diabetes does not
improve in the second stage (post-1992). Despite technical
advances in the treatment: double bag, cyclers, use of
erythropoietic agents and the new drugs at our disposal for
controlling blood pressure, dyslipidaemia, glycaemia and
mineral vascular disease, the mortality is unchanged. It is
true that hospital admission rate and annual stay in the most
recent period are reduced, but we do not know if it is as a
result of a better prognosis or overall improvement in
hospital ambulatory processes and reduced stays. Although
the authors have not given a detailed analysis of comorbidity
between both stages, non-DM and DM type 1 patients who
began PD after 1992 have improved their prognosis.

Many misleading factors may interfere with an analysis like
this, because other studies have reported an overall
improvement in results over the years. For example, in the
US registry, the mortality of diabetic patients on HD and PD
was reduced from 27.4% in 1980 to 18.6% in 2007 and DM
survival after PD improved by 21.8% in the last half of the
1990s." Other studies in the same country showed a lower
peritoneal technique failure rate when comparing the 2002-
2003 period with the 1996-1997 period."” Although we have
no data published by the Spanish registry for patients with
DM, global annual mortality improved from 12% in PD in
2002 to 7.8% per annum 5 years later.'

The treatment of DM patients on PD requires dedication and
integrated monitoring to reduce cardiovascular risk on all
fronts. Diet, exercise and weight control are crucial, as well
as control of fluid intake, which reduces the use of
hypertonic solutions. A new indication for glucose-free
solutions was discovered with icodextrin or amino acids as
agents to reduce glucose intake for patients. In addition, the
importance of preserving RRF makes all the kidney
protecting measures in the pre-dialysis stage continue to
have an effect. We have no evidence that glycaemic control,
the use of RAAS blockers or other measures reduce the
mortality of our patients. We sincerely think it is difficult to
implement a randomised trial with mortality targets to test
these intervention measures at present, but there is a whole
pathophysiological substrate and partial evidence indicating
that the hope of maintaining FRR and improving survival of
DM on PD is on the right path.”

Until recently, it was accepted that diabetic patients should
start dialysis early, even earlier than non-DM patients.
However, the IDEAL study released this year, which is a
randomised clinical trial of 828 patients followed over
three and a half years, shows no benefit in starting
scheduled RRT at a clearance between 10 and 14ml/min
compared to doing so at 7ml/min.” It must be made clear

601



editorial comment

J. Portolés Pérez.The treatment of diabetic patients on peritoneal dialysis

that the study allowed patients with symptoms or without
complications to start RRT. In fact, 76% of patients assigned
to a late start did so before reaching 7ml/min renal function.
Finally, there was only 6 months difference between the start
of RRT in the two groups. The survey is not specifically
dedicated to patients with DM or PD, but provides evidence
for inclusion in RRT after a patient’s complete clinical
assessment and against early initiation strategy based solely
on figures. In any case, PD has the added advantage of
allowing a gradual start relying on and caring for RRF.
Recently, it was seen that patients with preserved RRF have
less vascular calcification and that this factor could be
involved in the protection of that residual diuresis.”

The future of PD for patients with DM is via peritoneal
membrane protection, minimising glucose load, using new,
more biocompatible solutions, preventing peritoneal
infections and developing specific treatments to prevent
peritoneal fibrosis.

While we await the results of early intervention on cardiac
and renal damage in our patients, we must strive to improve
the prognosis of diabetic patients reaching RRT. PD appears
to be a better starting technique than HD for those patients
who choose it, due to its lower mortality in the first 2-3 years,
greater independence and improved efficiency, because of its
lower cost. At that time, we should be able to provide the
patient with TX. If this is not possible, integrated control
must be maintained according to Table 1 with RRF protected.
Once PD is insufficient to maintain the patient’s situation, we
must offer the transfer to HD within an integrated model.

Table 1. Measures to improve long-term outcomes in
diabetic patients on peritoneal dialysisl

Preserve peritoneal membrane:

e Prevent peritonitis (periodic training and, after peritonitis,
attention to carer fatigue, prophylaxis of orifice infection)

e Reduce use of hyperosmolar and bioincompatible solutions

o ‘Progressive dialysis to keep a dry day if possible

Improve glycaemic control:
e Reduce glucose load in solutions (icodextrin, amino acids)

e Appropriate use of insulin profiles

Control of cardiovascular risk factors specific to CKD-PD:

® Avoid cardiac overload due to excess hydration (diet, diuretics)
e Regulated monitoring of cardiac function

¢ Reduce inflammation (if CRP high — study possible causes)

e Correct 25-OH-vitamin D deficit

e Correct hyperphosphataemia

Control cardiovascular risk factors:
e Hypertension

e Obesity

e Dyslipidaemia

e Smoking

Elective transfer to HD when needed. Integrated RRT

Modified from reference 22.

KEY CONCEPTS

1. DM determines a poor prognosis in any dialy-
sis technique mainly at the expense of added
CV damage.

2. The future is early detection and intervention
with kidney protection measures.

3. PD results have improved in recent years.

4. PD is a good starting technique for RRT in
DM patients. Transplant is the technique of
choice and should be performed as early as
possible.

5. The RRT integrated model is the only techni-
que recommended that maintains free choice
and is economically sustainable.

REFERENCES

1. Martinez-Castelao A. Repercusiones clinicas y sociales de la epide-
mia de diabetes mellitus. Nefrologia 2008;28:245-8.

2. Adler Al, Stevens RJ, Manley SE, Bilous RW, Cull CA, Holman RR.
Development and progression of nephropathy in type 2 diabetes:
the United Kingdom Prospective Diabetes Study (UKPDS 64). Kidney
Int 2003;63:225-32.

602

3. Finne P, Reunanen A, Stenman S, Groop PH, Gronhagen-Riska C. In-
cidence of end-stage renal disease in patients with type 1 diabetes.
JAMA 2005;294:1782-7.

4. Coronel F, Cigarran F, Herrero JA. Morbimortalidad en pacientes dia-
béticos en didlisisis peritoneal. Experiencia de 25 afios en un solo
centro. Nefrologia 2010;30(6):626-32.

Nefrologia 2010;30(6):599-603



J. Portolés Pérez.The treatment of diabetic patients on peritoneal dialysis

10.
1.

Han SH, Lee SC, Ahn SV, Lee JE, Kim DK, Reduced residual renal func-
tion is a risk of peritonitis in continuous ambulatory peritoneal dialysis
patients Nephrol Dial Transplant 2007,22:2653-8
doi:10.1093/ndt/gfm242.

Portolés J, Corchete E, Lopez-Sanchez P, Coronel F, Ocafia J, Ortiz A.
Los pacientes diabéticos tipo 2 presentan peor evoluciéon que los no
diabéticos en didlisis peritoneal a expensas de su comorbilidad car-
diovascular. Nefrologia 2009;29:336-42.

Portolés J, Del Peso G, Fernandez-Reyes MJ, Bajo MA, Lopez-San-
chez P. Previous comorbidity and patient free choice of technique
predict early mortality in peritoneal dialysis. PDI 2009;29:150-7.
Chung SH, Noh H, Ha H, Lee HB. Optimal use of peritoneal dialysis
in patients with diabetes. Perit Dial Int 2009;29(Suppl 2):5132-4.
Portolés J, Ocafa J, Lopez-Séanchez P, Gdbmez M, Rivera MT, Del
Peso G, et al. Approach to quality objectives in incidents of pa-
tients in  Peritoneal Dialysis. Nefrologia 2010;30:544-51.
Doi. 10.3265/Nefrologia.pre2010.Jun.10458.

www.usrds.org, accessed Sept 2010. no abstract available.

Lowrie EG, Lew NL, Huang WH. Race and diabetes as death risk pre-
dictors in hemodialysis patients. Kidney Int Suppl 1992;38:522-31.

. Remén C, Quirds P, Portolés J, Marrén B. Critical analysis of survival

studies on dialysis. Nefrologia 2010;30(Supl Ext 1):8-14.

. Weinhand| ED, Foley RN, Gilbertson DT, Arneson TJ, Snyder JJ,

Collins AJ. Propensity-matched mortality comparison of incident
hemodialysis and peritoneal dialysis patients. J Am Soc Nephrol
2010;21(3):499-506.

. Honda K, Hamada C, Nakayama M, Miyazaki M, Sherif AM, Hara-

da T, et al. Impact of uremia, diabetes, and peritoneal dialysis it-

20.

21.

22.

editorial comment

self on the pathogenesis of peritoneal sclerosis: a quantitative
study of peritoneal membrane morphology. Clin J Am Soc Nephrol
2008;3(3):720-8. doi: 10.2215/CJN.03630807.

. Gokal R. Peritoneal Dialysis in the 21st Century: An analysis of

Current Problems and Future Developments. J Am Soc Nephrol
2002;13:5104-S116.

. Yu AWY, Chau KF, Ho YW, Li PKT. Development of the “peritoneal

dialysis first” model in Hong Kong. Perit Dial Int 2007;27(Suppl
2):S53-5.

. Mehrotra R, Kermah D, Fried L, Kalantar-Zadeh K, Khawar O, Norris

K, et al. Chronic Peritoneal Dialysis in the United States: Declining
Utilization Despite Improving Outcomes. J Am Soc Nephrol
2007;18:2781-8. Doi: 10.1681/ASN.2006101130

. Remdén C, Quirds P, Gil Cunqueiro JM, et al. Diez afios de didlisis pe-

ritoneal en Andalucia (1999-2008): datos epidemiologicos, tipos de
tratamiento, peritonitis, comorbilidad y supervivencia de pacientes
y técnica. Nefrologia 2010;30:46-53.

. Huang CC. Treatment targets for diabetic patients on peritoneal

dialysis: any evidence? Perit Dial Int 2007;27(S2):5176-5179.
Cooper BA, Branley P, Bulfone L, et al. A randomized, controlled trial of
early versus late initiation of dialysis. N Engl J Med 2010;363:609-19.
Yee-Moon A, Wai-Kei C, Wang M, Hiu-Shuen |, Lui S, Sanderson
JE. Is Valvular Calcification a Part of the Missing Link Between
Residual Kidney Function and Cardiac Hypertrophy in Peritoneal
Dialysis Patients? Clin J Am Soc Nephrol 2009;4:1629-36.
doi: 10.2215/CJN.03100509.

Piraino B, Minev E, Bernardini J, Bender FH. Does experience with
PD matter? Perit Dial Int 2009;29:256-61.

Sent for review: 22 Oct. 2010 | Accepted:: 25 Oct. 2010

Nefrologia 2010;30(6):599-603

603



