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Abstract: Peritoneal dialysis (PD) and hemodialysis (HD) are dialysis options for end-stage renal disease patients in
whom preemptive kidney transplantation is not possible. The selection of PD or HD will usually be based on
patient motivation, desire, and geographic distance from an HD unit, physician and/or nurse bias, and patient
education. Unfortunately, many patients are not educated on PD before beginning dialysis. The main aim of this
review is to list the advantages and risks of peritoneal dialysis and hemodialysis.
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1. INTRODUCTION

Integrated care models of chronic kidney disease (CKD) and end-stage renal disease (ESRD) stress shifts between
treatment methods (hemodialysis)[HD], peritoneal dialysis [PD], and Kidney transplantation) and the possibility that a
specific patient will, in his/her life time with CKD/ESRD, experience more than among these methods. For most patients,
successful kidney hair transplant is the very best treatment for ESRD. The absence of available donor organs, comorbid
conditions, and patient option prevent trans- plantation in many patients, thereby making chronic dialysis the only option
for some beginning renal repositioning treatment. Medical and social conditions in addition to geographical
considerations and patient choice ought to dictate the choice of PD (constant ambulatory PD or constant biking PD) or
hemodialysis (HD), but patient choice need to always be the main consider that decision. Patient choice needs appropriate
method education, which, sadly, is not always the case. As a consequence, physician choice and experience and
reimbursement issues may also influence modality choice™™. Implicit in the decision to start HD or PD is a consideration
of the threats and benefits of each method, and those concerns will be the focus of this discussion.

2. METHODOLOGY

We searched Ovid versions of MEDLINE, EMBASE and PUDMED up to 2015, As well as the Cochrane Database of
Systematic Reviews and Cochrane Controlled Trials Register. MESH terms used were 'PERITONEAL' and
'HEMODIALYSIS', 'DIALYSIS' and 'CHRONIC KIDNEY DISEASE'. Further terms were included as text words. A
high sensitivity "therapy" (trials) filter was applied to the EMBASE search. No other limits were applied to any of the
searches. In addition, we hand searched the reference lists of retrieved full-text papers.

3. RESULTS AND DISCUSSION

Risks and Benefits of PD versus HD:

Table 1 reveals a few of the primary benefits of each modality. We are not particularly considering home HD, however
much of the basic advantages of PD noted in the table also apply to house HD. Preliminary method choice need to for the
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most parts be patient/family directed, with primary factors to consider concentrated on lifestyle and social problems such
as patient autonomy, geographic place as it impacts transport to and from the dialysis center, living circumstance, patient
motivation, and patient and family employment. Patient education about modality choices is needed for notified decision
making and, in most cases, will be somewhat depending on physician input and motivation. Regrettably, United States
nephrologist training in PD is often insufficient®, and although many nephrologists think at least 40% of ESRD patients
should be on PD®, less than 10% of present US dialysis patients are on PD™. Bundling of dialysis services and
repayment for pre- dialysis education might increase the varieties of patients on PD over the next few years®. In basics,
when patients are needed to be seen regularly prior to dialysis and informed about PD, up to 45% of patients choose PD®.
Distance from an HD center is a main factor in the option of PD, accounting for 25% of the variability of dialysis
technique option in a 1996 to 1997 study of 3793 event dialysis patients®. Younger, white, employed, more educated
patients in this research study were likely to pick PD over in-center HD™. Because patient survival and acceptable quality
of life are the ultimate goals of renal replacement treatments, it is very important to compare mortality and morbidity in
patients on PD and HD.

The influence of dialysis modality on patient survival is rather controversial, with early research studies showing a 19%
greater adjusted death rate in PD patients®. However, subsequent research studies demonstrated similar survival in PD
and HD patients and emphasized that patient comorbidity, age, and reason for ESRD were the primary factors impacting
survival®. More current research studies have actually explained improved survival in PD patients, particularly in the
very first 1 to 2 years of ESRD™'?. After 1.5 to 2 years on dialysis, the threat of death in PD patients ends up being
equivalent to or greater than that in HD patients, depending on patient factors such as age, diabetes, and other
comorbidities. Two current research studies revealed the negative results of main venous catheter (CVC) on patient
survival.®* Perl and associates demonstrated comparable survival in PD and HD patients who started with an
arteriovenous fistula (AVF) or arteriovenous graft (AVG) (90-day survival: 7.4% for PD and 6.1% for HD- AVF/AVG),
but considerably even worse survival for HD patients starting dialysis with a CVC (15.6% survival, 13). Another little
study of 123 patients beginning dialysis in an unintended style showed comparable 6-month survival for HD and PD
patients however a greater relative threat of bacteremia in the HD patients, suggesting "acutestart PD" is a practical
alternative for late recommendation patients?. The observed early PD survival benefit might in part be due to enhancing
survival of PD patients in general, possibly due to technical advances and increasing experience of nurses and
nephrologists with PD®. PD program experience stays an impact on patient and method success in PD, with more
knowledgeable( big programs with more patients) programs reporting lower rates of strategy failure and patient
mortality™®). In addition, maintenance of residual kidney function might contribute to minimized death, and many studies
report better conservation of residual kidney function in patients on PD compared with patients on HD®. Some research
studies have actually reported higher death in PD patients with underlying heart disease™”*®. Other studies have actually
kept in mind a higher occurrence of hemorrhagic stroke in patients on HD although a USRDS analysis concluded that the
risk of death from stroke was greater in PD patients despite a lower frequency of preexisting cerebrovascular disease™.
Patient comorbidity, including diabetes and age, influences death.

Death might be lower in PD patients throughout the very first 1 to 2 years of dialysis, method failure with PD stays fairly
high and adversely impacts patients' quality of life owing to the requirement for interventions (new access) and transfer to
HD. Despite significant reductions in peritonitis rates, infection stays the primary reason for transfer to HD. In one
prospective study of 28 dialysis centers, 25% of PD patients moved to HD, with 70% of those moving within 2 years of
beginning PD®?. Re- current peritonitis may also lead to membrane failure, and ultrafiltration failure is the reason for 2%
to 14% of transfers from PD®Y. An analysis of USRDS information recommends enhanced method survival in current
accomplices of PD patients®?. Additional threats of PD are displayed in Table 1 and consist of weight patient, caretaker
and gain burnout, and, with the loss of recurring kidney function, possible inadequate little solute clearance.

Dialysis adequacy is assessed on a routine basis in both HD and PD patients. Although the day-to-day small urea
clearance on PD is significantly less than the urea clearance of a single HD treatment, the constant nature of PD supplies
adequate total clearance as measured by weekly kt/V. Some would recommend that the more frequent physician sees of
HD patients (PD patients are generally seen regular monthly and HD patients as much as 4 times each month) is a benefit
of HD over PD. Nevertheless, there are no information revealing improved patient survival or reduced morbidity related
to the frequency of physician sees. For some patients, HD offers a chance for socializing and advancement of a caring
community of good friends and caretakers interested in the patient and his or her well-being. For numerous PD patients,
the support of the home dialysis nurses may supply a comparable experience. Caregiver burnout and depression are less
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with HD patients®. As the dialysis population is significantly older and less functionally independent, caregiver
requirements and action presume an essential consideration in dialysis results and should have more attention and
research study.

A few research studies have revealed less postponed graft function after kidney hair transplant in PD patients compared
with HD patients®“?. Factors involved may include patient volume status and recurring kidney function at the time of
transplant. A recent study revealed a 10% lower (P 1/4.014) all-cause mortality in patients on PD compared with those on
HD prior to transplantation®®®.

Access in PD and HD:

Table 1 highlights the risks of HD and PD, and amongst the most common are access-related concerns. HD is practically
constantly utilized as preliminary treatment when patients present with acutely found CKD, mostly because of the obtain-
capability and suitability of CVC for instant HD access. The dangers associated with CVC are substantial, with a 2- to 3-
fold boost in mortality, a 5- to 10-times increase in severe infection, and increased rates of hospitalization in HD patients
using CVC for HD access®” . In addition, long-lasting CVC usage is associated with a greater number of vascular
procedures and higher incidence of insufficient dialysis‘®®*?. Some researchers have suggested that catheters may likewise
contribute indirectly to high patient mortality by acting as an instigator of a persistent inflammatory condition that
predisposes to morbidity and death®=V. The finding of higher CRP levels in HD patients without obvious infection but
with CVC has actually raised this possibility and issue®®*?. Moreover, long-term CVC gain access to for HD is
associated with osteomyelitis, septic arthritis, endocarditis, bad quality of life, and central vein stenosis that may limit
future alternatives for arteriovenous access®?. Efforts to decrease the risk of catheters for HD gain access to have
focused on early nephrology recommendation, development of a multidisciplinary dialysis access team, and patient and
nephrologist education®*? but CVC use remains high in the United States. Some have actually recommended that
patients who decline production of an arteriovenous fistula or graft and decide to continue using a CVC as HD access
need to be needed to sign an in- formed rejection of AVF type and ultimately be referred to another nephrologist for
care®”. In such instances, a quality care issue is cited as the factor for refusing ongoing care of a patient who declines
AVF or AVG placement®. Although such action may be more extreme than numerous nephrologists are willing to
consider, it is incumbent on nephrologists as a group to make all efforts to reduce using dialysis catheters.

Although a range of PD catheters are offered, the distinctions amongst them are minor, and the decision to use one
catheter over another depends primarily on the choices of the physician placing the catheter. Function and infection rates
are usually comparable for all available PD catheters although fairly little studies may advocate for certain catheters or
implantation techniques(eg, Tenckhoff vs swan-neck catheters, surgical vs laparoscopically implanted, buried vs
nonburied)®**) The absence of surgical training in PD catheter placement might be a concern for some programs®®. PD
catheters are placed in the abdominal area, but for some patients (obese, those with ostomies, children), the presternal
catheter exit site area might be more effective®” . Complications related to PD catheters may include bad drainage and
infection. Infection stays the most typical cause for transfer to HD, but in effective PD programs, peritonitis rates are now
1 every 20 to 37 mo/patient*®). Moreover, compared with CVC-associated infections, PD-associated catheter infections
hardly ever result in death and are less regularly connected with hospitalization®. Quality enhancement programs to
analyze infection rates, triggers, and preventive procedures are essential to any PD program and are significantly being
adjusted by HD programs to lower infection rates.

Table 1 Risks and Benefits of PD and HD

Benefits Risks
PD -Survival years 1-2 | -High technique failure (membrane failure, infection)
-Patient autonomy -Weight gain
-Patient satisfaction -Patient and caregiver burnout
-Maintenance of RRF
-Lower cost

-Less delayed graft function post transplant

HD - Less patient responsibility -Infection (bacteremia, sepsis)
-Community/socialization -Access complications
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Costs and Patient Satisfaction in PD and HD:

Although there are few research studies analyzing dialysis patients' fulfillment, PD patients normally report higher
satisfaction than in-center HD patients®*“?. Explanations for this might connect to the patients themselves and their
viewed quality of life and self-reliance (typically greater among PD patients) but might likewise show fundamental
qualities in patients that lead them to choose a home-based technique. Surprisingly, PD patients are also more pleased
with their treatment providers (nurse and physician) in spite of less direct exposure to nephrologists than that experienced
by in-center HD patients who are typically seen weekly. The accessibility of the PD nurse and the close relationship that
typically establishes in between PD nurses and their patients may foster patient self-confidence and assistance in a manner
that leads to more complete satisfaction than that experienced by in-center HD patients. The lack of regulated studies
examining patient satisfaction and the confounding problem of choice predisposition recommends additional study of this
problem is required.

The expense of treatment to society is relevant since dialysis is a Medicare benefit in the United States. PD remains less
costly than in-center HD, with each year patient expenses of $53,446 and $73,008, respectively, as exposed by Medicare
data.7 Under personal insurance coverage, PD was also significantly less costly than HD ($173,507 vs $129,997, P 1/4.03)
in the first year after starting dialysis in 463 dialysis patients, in part because hospitalization rate was lower amongst PD
patients“Y). However, before January 2011, the expense of medications administered throughout dialysis was generally
higher for HD patients. With the inception of dialysis services bundling, costs of intravenous medications given
throughout HD will likely fall, and hence, The total treatment expense of HD need to likewise fall. Owing to the costs of
devices and, notably, staff required in the HD unit, PD treatment costs are most likely to remain lower than HD costs, but
the overall expense difference between the 2 modalities may narrow. There is a specific payment for professional services
provided during training for house dialysis that can be billed by nephrologists and might act as a financial reward to
develop house dialysis programs. There is no comparable payment for in-center HD.

Clinical summary
A PD survival advantage is seen early in the course of renal replacement therapy, but after 1 to 2 years, patient
survival on PD or HD is equivalent and influenced by comorbidity and age.

The high rate of technique failure in PD remains primarily a function of infectious complications although
peritonitis rates are now low in experienced PD programs. Infection and access issues are the most common
problems for patients on HD, and, especially for HD patients using CVC, high mortality and morbidity are to be
expected.

Recent changes in reimbursement for dialysis education as well as bundling of dialysis services may lead to a
renewed interest in PD in the United States. Nephrologists’ efforts should be focused on educating themselves
and their patients about the opportunities for home modality therapies and reducing the reliance on catheters for
long- term HD access.

4. CONCLUSION

The choice of PD or HD will normally be based upon patient motivation, desire, geographical distance from an HD unit,
nurse and/or doctor bias, and patient education. A PD survival advantage is seen early in the course of renal replacement
therapy, but after 1 to 2 years, patient survival on PD or HD is comparable and influenced by comorbidity and age. The
high rate of strategy failure in PD remains mainly a function of contagious problems although peritonitis rates are now
low in experienced PD programs. Infection and access issues are the most common problems for patients on HD, and,
especially for HD patients using CVC, high mortality and morbidity are to be anticipated. Factor to consider of PD as a
bridge for gain access to maturation and initial treatment in late recommendation patients should be entertained in an
effort to prevent CVC. Recent modifications in reimbursement for dialysis education in addition to bundling of dialysis
services might result in a renewed interest in PD in the United States. Nephrologists' efforts need to be focused on
educating themselves and their patients about the chances for home method therapies and minimizing the dependence on
catheters for long-term HD gain access to.
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