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Abstract

Background: Comprehensive conservative management (CCM) is a possible option in
end-stage clinical disease, requiring multidisciplinary support and offering survival com-
parable to dialysis while improving quality of life in frail patients. Despite its potential
benefits, CCM is often underutilized because nephrologists may perceive it as less effective
compared to dialysis. We present two case reports of hemodialysis failure and of successful
CCM. Case presentation: We present two case reports of elderly female patients—referred
to as Patient 1 and Patient 2—who had multiple comorbidities but preserved urine output.
Both patients, in accordance with their medical team, chose to discontinue hemodialysis due
to poor treatment tolerance and declining overall health. They were successfully managed
with CCM, leading to follow-up that revealed survival beyond 24 months, improvements
in metabolic complications and quality of life, and a reduction in hospitalizations. Conclu-
sions: These case reports demonstrate the effectiveness of dietary and medical management
for end-stage kidney disease, particularly when dialysis negatively affects patients’ clinical
conditions and quality of life. They also highlight the importance of considering CCM as a
preferable option for frail elderly patients facing kidney failure.

Keywords: conservative management; hemodialysis; end-stage kidney disease; frailty;
case-report

1. Introduction
Population aging in the twenty-first century has resulted in a growing number of

elderly patients with end-stage kidney disease (ESKD) in Western countries. The US Renal
Data System reported an ESKD incidence of 1447 per million among individuals aged
75 years or older, nearly three times that in individuals aged 45 to 64 years [1]. Similarly, the
2023 European registry of kidney replacement therapy documented a prevalence of 2803 per
million in patients aged 75 or older, approximately double that observed in patients aged
45 to 65 years [2]. Older ESKD patients are more likely to present with a higher comor-
bidity index, including diabetes, hypertension, and cardiovascular disease [3–5]. Among
patients over 80 years of age with an estimated glomerular filtration rate (eGFR) below
15 mL/min/1.73 m2, life expectancy is estimated to be less than three years, regardless of
chronic kidney disease treatment [6]. Cardiovascular death occurs in approximately 60%
of ESKD cases [6,7], likely due to the elevated cardiovascular comorbidity index in this
population [8–10].
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Despite advances in general care and technical procedures, dialysis does not consis-
tently improve survival in elderly patients with high comorbidity. As early as 1996, Soucie
et al. reported a significant increase in mortality within the first 100 days of dialysis for
individuals over 75 years, with a fivefold higher risk of death compared to ESKD patients
aged 45 to 65 years [11]. Subsequent studies have confirmed that mortality risk in ESKD
patients increases with age and comorbidity index [12–14]. Additionally, mortality risk in
this population is influenced by socio-economic factors, including social isolation, family
context, type of care, and the broader health care system [15,16]. In frail ESKD patients,
initiation of dialysis is associated with a substantial decline in functional status, further loss
of autonomy [17–19], and diminished quality of life [20–23].

Within this context, comprehensive conservative management (CCM) may offer signifi-
cant clinical benefits [24,25]. CCM encompasses dietary interventions, strategies to slow the
progression of kidney disease, and pharmacological treatments to address disease-related
abnormalities, including metabolic acidosis, calcium and phosphate imbalances, anemia,
and electrolyte disturbances. Dietary management primarily involves a low-protein diet
with reduced intake of sodium, phosphorus, and potassium [26]. Personalization of dietary
interventions should account for comorbidities and individual patient needs. Although
protein restriction can compromise nutritional status in patients at risk of protein-energy
wasting and sarcopenia [27–31], these risks are mitigated by ensuring adequate energy
intake (25–35 kcal/kg body weight per day) and avoiding excessive protein reduction to
below 0.55–0.6 g/kg body weight per day. Maintaining sufficient caloric intake is essential
to prevent protein catabolism and preserve lean body mass. Further reduction in protein
intake to 0.3–0.4 g/kg body weight daily necessitates supplementation with keto-analogues
to provide essential amino acids [26,32–35]. For mineral requirements, the KDOQI “Clini-
cal Practice Guideline for Nutrition in CKD: 2020 Update” does not specify exact targets
but recommends adjusting potassium and phosphorus intake to maintain normal serum
levels [26]. Sodium intake should be limited to less than 100 mmol per day, equivalent to
2.3 g per day. A surveillance and educational program to improve adherence to dietary
and pharmaceutical regimens could be key to preventing nutritional impairment [35,36].

Although evidence supports the clinical benefits of CCM in frail and elderly ESKD
patients, nephrologists often do not consider CCM a standard treatment option for this
population [24,25,37]. For older individuals with ESKD who are unfamiliar with avail-
able therapies, treatment decisions are largely influenced by the information provided by
their nephrologist, whose perspectives can significantly shape patient choices. Discussing
treatment options remains challenging for nephrologists and other clinicians [38–41]. Clini-
cians are expected to guide patients despite limited evidence regarding the comparative
benefits of dialysis and CCM. They must also address the widespread perception that
dialysis is always necessary and life-sustaining. Given potential cognitive impairment
in this patient group, clinicians should support choices that reflect patient preferences.
Additionally, they must balance clinical needs with social and economic considerations,
working collaboratively with caregivers.

Perspectives for Clinical and Assistive Practice

CCM is frequently viewed as a marginal therapy reserved for patients lacking further
treatment options, whereas dialysis is often considered the sole life-sustaining intervention.
However, these case reports challenge this perception by demonstrating that CCM can be
effective even in patients who do not benefit clinically from hemodialysis. Personalized
medicine requires offering the most appropriate treatment based on the patient’s condition,
preferences, and current evidence. Nephrologists and physicians should increasingly
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consider CCM as a therapeutic option, particularly given the rising number of frail and
elderly patients with ESKD.

2. Case Presentation
All patient conditions and treatments are described in accordance with the CARE case

report guidelines.

2.1. Patient 1

Patient 1, a woman, attended a nephrology outpatient clinic from 2016 following a
diagnosis of mesangium-proliferative glomerulonephritis and subsequent development
of nephrotic proteinuria with rapid decline in kidney function despite treatment. Her
medical history included hypertensive cardiomyopathy, bilateral hip osteoarthritis, pre-
vious left femoral fractures treated with prosthesis replacement, chronic gastritis, and
anxious-depressive syndrome. In 2017, she required renal replacement therapy, initiated as
hemodialysis via a native arteriovenous fistula twice weekly, considering her refusal of the
peritoneal dialysis program. This approach effectively managed chronic kidney disease
(CKD) without a significant reduction in urine output or dialysis-related complications.
From 2017 to October 2022, she underwent two 4-h hemodialysis sessions per week. The
dialysis prescription included a blood flow rate of 300 mL/min, a dialysate flow rate of
500 mL/min, a polysulfone high-flux dialyzer with a surface area of 1.8 m2, and dialysate
containing sodium 140 mmol/L, potassium 3 mmol/L, calcium 1.5 mmol/L, and bicar-
bonate 32 mmol/L. Ultrafiltration was set at 5–7 mL/kg per hour only when predialysis
weight exceeded dry weight. Anticoagulation consisted of a 500 IU heparin bolus followed
by 500 IU per hour, with heparin discontinued during the final hour of dialysis. Table 1
presents her blood test results and clinical indices during dialysis.

In June 2022, patient 1 developed bacterial endocarditis caused by oxacillin-resistant
Staphylococcus aureus, which required prolonged hospitalization and aortic valve replace-
ment surgery. Postoperatively, she developed atrial fibrillation. After 51 days of hospitaliza-
tion, in late October 2022, she requested discontinuation of hemodialysis, and she declined
the peritoneal dialysis option. Given her determination and preserved urine output of
1–1.2 L per day, the nephrology team reduced dialysis frequency to once weekly. In Decem-
ber 2022, she was rehospitalized for 11 days due to pneumonia with respiratory distress,
requiring continuous positive airway pressure (CPAP) therapy and intravenous antibiotics.

In January 2023, she was referred to the CCM outpatient clinic for evaluations sched-
uled every six weeks. At that time, she weighed 51 kg, was 81 years old, and was entirely
dependent on a caregiver. Furthermore, she had a moderate impairment in ambulation
and required a wheelchair for mobility outside the home due to limited physical capacity.
A low-protein diet was prescribed, providing 26 g of protein and 1600 kcal daily, with
approximately 400 milligrams of phosphate and 5 g of sodium per day, along with full-dose
keto-analogues. Her condition improved, as evidenced by increased appetite and stabiliza-
tion of weight and nutritional parameters. Nephrology follow-up was discontinued in June
2025 after 29 months of CCM due to her death following a new episode of endocarditis,
which was associated with worsening heart and kidney failure. During this acute episode,
she refused renal replacement therapy. Blood tests and clinical features before and after
initiation of the very low-protein diet are summarized in Table 1. Notably, her kidney
function was severely impaired, with an average creatinine clearance of 4 mL/min, as
expected in dialysis patients. Figure 1 highlights periods of twice-weekly and once-weekly
hemodialysis, as well as 3 months and 1 year after CCM initiation. After 1 year, both weight
and pharmacological treatment remained stable, with no changes in diuretics, phosphate
binders, or other medications.
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Table 1. Clinical parameters of patient 1 in the last month of HD and after CCM.

Clinical
Parameters

Before HD
Discontinuation 3 Months After CCM 1 Year After CCM

Weight (kg) 51 49 52
Urine output (cc/d) 1200 1500 1500
MUST score 2 1 1
Creatinine (umol/L) // 344 359
Urea (mmol/L) 18.5 16.8 19.9
Sodium (mmol/L) 134 137 139
Potassium (mmol/L) 3.3 4.2 4.9
Calcium (mmol/L) 2.3 2.2 2.33
Phosphate (mmol/L) 1.36 1.52 1.45
PTH (pg/mL) 172 105 165
VitD25OH (mmol/L) 22.5 82.8 56
Bicarbonate (mmol/L) 21.2 25 25.9
Haemoglobin (g/L) 98 100 101
Uric Acid (mmol/L) 636 345 345
Albumin (mmol/L) 28 28 33
Proteinuria (g/d) 0.14 0.13 33
HbA1c (mmol/mol) 47 42 46
Erythropoietin (UI/week) 20,000 7500 10,000
Phosphate binder (g/d) no no no
Potassium binder no no no
Sodium bicarbonate no no no
Furosemide (mg/d) 125 125 125
Spironolactone (mg/d) 25 25 25
Allopurinol dose (mg/d) 50 50 50

Footnotes: CCM Comprehensive Conservative Management, HD Hemodialysis, MUST Malnutrition Universal
Screening Tool, PTH parathormone, HbA1c glycate Hemoglobin.

 

 

Figure 1. Patient 1’s levels of hemoglobin (red line), potassium (yellow line), phosphate (brown line),
and urea (green line) before and after CCM. 2 HD/w and 1 HD/w correspond to 2 hemodialysis
sessions and one hemodialysis session per week, respectively. During CCM, the patient received
a very low-protein diet (0.5 g/kg/d) and 10 keto-analogue tablets per day. H corresponds to the
hospitalization period.
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2.2. Patient 2

Patient 2 was a 79-year-old woman with multiple comorbidities, including diabetes,
hypertension, ischemic heart disease, peripheral artery disease, and a history of rectal
cancer. She was referred to nephrology care for ESKD in November 2020 and subsequently
enrolled in the predialysis program. Previous abdominal surgery precluded peritoneal
dialysis, so an arteriovenous fistula was created in early 2021. Hemodialysis was initiated
in early 2022 due to worsening symptoms, including nausea, vomiting, dyspnoea, and
chest pain. She underwent three-hour sessions thrice weekly. During the final three months
of dialysis, she transitioned from standard hemodialysis to acetate-free biofiltration with
a blood flow of 300 mL/min, dialysate flow of 500 mL/min, an AN69 dialyzer, with a
dialysate conductivity of 15 ms/cm, sodium bicarbonate (145 mmol/L) reinfusion rate
of 2.5 L per hour, and anticoagulation with Enoxaparin 2000 IU. Despite this change,
she experienced symptomatic hypotension, profound asthenia, and significant weight
loss, negatively affecting her quality of life. In August 2022, she was readmitted to the
nephrology ward due to worsening general condition and an episode of atrial fibrillation
during a hemodialysis session. Given her residual kidney function (creatinine clearance
approximately 6 mL/min) and her preferences, the care team discontinued dialysis and
initiated a very low-protein diet supplemented with keto-analogues. At that time, she
weighed 46 kg, was 79 years old, and was entirely dependent on a caregiver for activities
of daily living. Specifically, she required caregiver assistance for mobility in all contexts
due to instability during ambulation.

The CCM program utilizes blood examinations to assess kidney function, anemia,
calcium and phosphate metabolism, sodium and potassium balance, metabolic acidosis,
uric acid control, and malnutrition indices. Consultations with a nephrologist occurred
every 4–8 weeks, depending on clinical status. A very low-protein diet was prescribed,
providing approximately 0.4 g of protein and 30 Kcal/kg of body weight per day, with
350 mg of phosphate and 3.5 g of sodium per day, supported by full doses of keto-analogues
and essential amino acids. After five months, patient 2 exhibited an unexpected increase in
uremic toxins, attributed to poor compliance with the very low-protein diet. In collaboration
with the dietitian, daily protein intake was increased to 0.5–0.6 g/kg of body weight to
allow a less restrictive and more palatable diet, providing approximately 25 Kcal/kg of
body weight per day, 500 mg of phosphate, and 3.5 g of sodium. Supplementation with
keto-analogues was reduced to 30% of the full dose. In subsequent months, the patient
maintained good compliance with the low-protein diet and gained weight to 53 kg, without
deterioration in malnutrition indices or impairment of glycemic control. The MUST score
indicated a low risk of malnutrition, and albumin and prealbumin levels remained stable
within the normal laboratory range. Patient 2’s general condition improved, given her age
and frailty. Nephrology follow-up was discontinued in September 2024, after 25 months
of comprehensive management, due to the patient’s sudden death. Blood test results and
other clinical parameters are presented in Table 2, organized by treatment period. During
the CCM period, patient 2 achieved a good phosphate balance, allowing discontinuation
of phosphate binders and a reduction in the erythropoietin dose. The analysis focused on
periods before dialysis discontinuation, 3 months after CCM initiation, and 1 year after
CCM initiation. Figure 2 illustrates changes in key blood test results, treatment type, dietary
recommendations, and hospitalization duration throughout the follow-up period.
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Table 2. Clinical parameters of patient 2 before and after CCM.

Clinical
Parameters

Before HD
Discontinuation 1 Months After CCM 1 Year After CCM

Weight (kg) 46 46 53
Urine output (ml/d) 1400 1500 1300
MUST score 3 1 0
Creatinine (umol/L) // 405 388
Urea (mmol/L) 25.7 15.9 17.3
Sodium (mmol/L) 138 141 142
Potassium (mmol/L) 3.8 4.2 3.4
Calcium (mmol/L) 2.13 2.2 2.32
Phosphate (mmol/L) 1.65 1.13 1.33
PTH (pg/mL) 145 98 106
VitD25OH (mmol/L) 65 78 92.8
Bicarbonate (mmol/L) 25.4 27.3 28.4
Haemoglobin (g/L) 117 126 109
Uric Acid (mmol/L) 0.25 0.3 0.31
Albumin (mmol/L) 30 36 34
Proteinuria (g/d) 0.3 0.25 0.14
HbA1c (mmol/mol) 47 52 48
Erythropoietin (UI/week) 5000 3300 2500
Phosphate binder (g/d) 4.8 (Sevelamer) no no
Potassium binder (g/d) no no no
Sodium bicarbonate (g/d) no no no
Furosemide (mg/d) 100 100 250
Allopurinol (mg/d) 100 100 100

Footnotes: CCM Comprehensive Conservative Management, HD Hemodialysis, MUST Malnutrition Universal
Screening Tool, PTH parathormone, HbA1c glycate Hemoglobin.

 

Figure 2. Patient 2’s levels of hemoglobin (red line), potassium (yellow line), phosphate (brown line),
and urea (green line) before and after CCM. VLPD very low protein diet (0.4 g/kg/d) supported
by 10 keto-analogues tablets per day, low protein diet (0.5-0.6 g/kg/d) supported by seven keto-
analogues tablets per day. H corresponds to the hospitalization period.
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3. Discussion
CCM has traditionally been reserved for frail and elderly patients, in whom nephrol-

ogists anticipate mortality within the medium term, or as an initial step before renal
replacement therapy. These two cases were presented to illustrate the potential role of CCM
as a rescue therapy in patients with ESKD who are intolerant of hemodialysis but maintain
preserved urine output.

Although there is growing evidence supporting the use of CCM in ESKD for el-
derly and frail patients [42], including benefits in quality of life [20–23,43], and cost
reduction [44–46], without survival impairment [12–14], nephrologists frequently catego-
rize CCM as palliative care [47,48]. Even studies reporting CCM as a successful intervention
often label CCM as palliative care, which contributes to ambiguity regarding its appropriate
role in ESKD management for older, frail patients. Referring to CCM as palliative care is
not merely a semantic issue; it suggests that CCM is an ineffective intervention and priori-
tizes end-of-life strategies over active treatments that can improve clinical outcomes and
prognosis. The present case reports indicate that CCM can be highly effective in older, frail
ESKD patients, enhancing both quality of life and survival following hemodialysis failure.

These two case reports also underscore several critical considerations in the manage-
ment of ESKD. First, they challenge the notion that dialysis, particularly hemodialysis, is
the sole reliable treatment option at the end stage of kidney disease. While renal replace-
ment therapy (RRT) has demonstrated survival benefits in the general population, this
report does not dispute its value in adult or older patients without significant comorbidities.
Instead, it highlights the need to carefully evaluate and balance the risks and benefits of
available treatments for each individual to facilitate personalized therapy. Personalized
treatment is already recognized as best practice in nephrology, as seen in the preference
for kidney transplantation over RRT in eligible patients [49–55], the selection of peritoneal
dialysis for those with poor venous access or severe heart failure [37,56–58], and the choice
of hemodialysis for patients with prior major abdominal surgery [37]. In elderly and frail
patients, whose healthcare needs extend beyond kidney replacement, RRT may not address
all clinical challenges and can decrease quality of life and increase hospitalization rates due
to complications [24,25]. Therefore, the underlying CKD, assessment of comorbidities, func-
tional independence, the rate of CKD progression, and support from family or caregivers
are essential in determining optimal treatment for ESKD [37,59–63]. As the proportion
of elderly and frail ESKD patients has increased over the past decade [63], nephrologists
increasingly care for patients for whom kidney failure is not the primary determinant of
health, and for whom social and economic factors significantly affect survival and quality
of life [63,64]. In this context, ethical considerations regarding the most appropriate ESKD
treatment should balance individual and community benefits. Pursuing RRT in patients
without demonstrable survival or quality-of-life benefit is inadequate for the individual
and inefficient for the community, which may lose resources that could benefit others [62].

Secondly, nephrologists and physicians should prioritize patients’ treatment prefer-
ences and avoid assuming that a single approach is universally optimal. Elderly patients
often have distinct perspectives on what they can manage and may not always priori-
tize survival as the primary goal in their treatment decisions. However, in this patient
population, evidence-based medicine does not provide definitive conclusions about sur-
vival outcomes because baseline differences between patients receiving CCM and those
undergoing RRT confound comparative studies [65]. Therefore, survival should not be the
sole determinant in the nephrologist’s assessment. To support patients unfamiliar with
ESKD complications and treatment options, it is reasonable to provide detailed information
about potential complications during informed consent, focusing on the scenarios most
relevant to their choices. For hemodialysis, patients should be informed about risks such
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as hypotension and cramps [66,67], thrombosis of vascular access [67–69], sepsis [70–72],
progressive reduction in urine output [73], the need for fluid restriction, potential loss of au-
tonomy, and increased risk of mortality in the first year of dialysis. For CCM, nephrologists
should explain the impact of dietary protein restriction on daily habits and the associated
risk of sarcopenia and protein-energy wasting [27–29,31], the necessity of adherence to
pharmacological treatments for ESKD complications, the challenge of maintaining adequate
hydration, and the risk of losing diuresis if comorbidities worsen, which can have a severe
impact on survival. Effective communication between physicians, patients, and families is
essential for shared decision-making [74,75]. However, communication is often hindered
by misunderstandings of medical terminology and the complexity of the issues, which may
adversely affect decision-making [76,77].

Thirdly, a personalized approach to dietary intervention is essential for several rea-
sons. Considering comorbidities and conducting nutritional assessments are therapeutic
objectives that can reduce uremic toxins and enhance patient well-being [78–80]. Addi-
tionally, individualized dietary planning is critical for improving adherence to dietary
restrictions [81,82]. For example, Patient 2 initially adhered to dietary guidelines but later
failed to comply, resulting in a significant decline in laboratory results. Dietary adjustments
and support from a dietitian improved compliance with a low-protein diet, representing a
reasonable compromise for the patient. Achieving dietary adherence is challenging, partic-
ularly in chronic diseases where restrictions are long-term or lifelong [83,84]. Therefore,
CCM outpatient clinics should function not only as venues for treatment or dietary modifi-
cation but also as educational settings that provide information about healthy behaviors
and reinforce motivation to maintain them [85,86]. Follow-up should be scheduled every
4 to 8 weeks to allow for treatment adjustments, monitor kidney function and nutritional
status, and support patients in CCM. While intensive follow-up may be impractical due
to economic and staffing constraints [62], CCM remains a preferable option considering
the resource burden of dialysis [62]. However, this approach may be limited by patients’
social circumstances. In elderly patients lacking strong social support, regular clinic atten-
dance may be difficult [87–89]. Implementing community-based services and telemedicine
programs can improve adherence among vulnerable individuals [90–92].

Finally, we underscore that in these two cases, the CCM was successful not only
in terms of survival but also in achieving the standard of care recommended for ESKD
patients [37], with a contextually improved nutritional status. Erythropoietin dose de-
creased; sodium and potassium balance was achieved; calcium and phosphate control was
obtained, especially in patient 2, allowing a reduction in phosphate binders; vitamin D
level improved; and albumin and prealbumin improved as well. These are all signs of good
adherence to diet and treatment and of good supportive care [93–97], which we consider a
basic element in frail patients.

Given the nature of this report, which describes two patients who voluntarily discon-
tinued hemodialysis, certain limitations are inherent. By definition, a case report represents
low-level evidence, although the development of evidence-based medicine often begins
with individual observations. Furthermore, this therapeutic approach cannot be general-
ized to all patients; factors such as residual kidney function, frailty, functional status, social
context, and experience with the CCM outpatient clinic must be considered. Within these
limits, these case reports remain significant for reconsidering the potential role of CCM and
the possible limits of dialysis.

4. Conclusions
These two case reports highlight the role of CCM in the management of ESKD as a

successful treatment, challenging the common view that hemodialysis is the standard of
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care for ESKD. Furthermore, these case reports also underscore the importance of patients’
determination in treatment management.
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10. Zdrojewski, Ł.; Król, E.; Rutkowski, B.; Piotrowski, W.; Pająk, A.; Drygas, W.; Zdrojewski, T. Chronic kidney disease in Polish
elderly population aged 75+: Results of the WOBASZ Senior Survey. Int. Urol. Nephrol. 2017, 49, 669–676. [CrossRef] [PubMed]

11. Soucie, J.M.; McClellan, W.M. Early death in dialysis patients: Risk factors and impact on incidence and mortality rates. J. Am.
Soc. Nephrol. 1996, 7, 2169–2175. [CrossRef]

12. Han, S.S.; Park, J.Y.; Kang, S.; Kim, K.H.; Ryu, D.-R.; Kim, H.; Joo, K.W.; Lim, C.S.; Kim, Y.S.; Kim, D.K. Dialysis Modality and
Mortality in the Elderly: A Meta-Analysis. Clin. J. Am. Soc. Nephrol. 2015, 10, 983–993. [CrossRef]

13. Thorsteinsdottir, B.; Hickson, L.J.; Giblon, R.; Pajouhi, A.; Connell, N.; Branda, M.; Vasdev, A.K.; McCoy, R.G.; Zand, L.; Tangri,
N.; et al. Validation of prognostic indices for short term mortality in an incident dialysis population of older adults >75. PLoS
ONE 2021, 16, e0244081. [CrossRef]

14. Forzley, B.; Er, L.; Chiu, H.H.L.; Djurdjev, O.; Martinusen, D.; Carson, R.C.; Hargrove, G.; Levin, A.; Karim, M. External validation
and clinical utility of a prediction model for 6-month mortality in patients undergoing hemodialysis for end-stage kidney disease.
Palliat. Med. 2018, 32, 395–403. [CrossRef]

15. Kanbay, M.; Tanriover, C.; Copur, S.; Peltek, I.B.; Mutlu, A.; Mallamaci, F.; Zoccali, C. Social isolation and loneliness: Undervalued
risk factors for disease states and mortality. Eur. J. Clin. Investig. 2023, 53, e14032. [CrossRef]

16. Rautiainen, L.J.; Jansson, A.H.; Knuutila, M.; Aalto, U.L.; Kolster, A.; Kautiainen, H.; Strandberg, T.E.; Pitkala, K.H. Comparing
Loneliness, Social Inactivity, and Social Isolation: Associations with Health-Related Quality of Life and Mortality among
Home-Dwelling Older Adults. Gerontology 2024, 70, 1103–1112. [CrossRef]

17. Kurella Tamura, M.; Covinsky, K.E.; Chertow, G.M.; Yaffe, K.; Landefeld, C.S.; McCulloch, C.E. Functional status of elderly adults
before and after initiation of dialysis. N. Engl. J. Med. 2009, 361, 1539–1547. [CrossRef] [PubMed]

18. Goto, N.A.; van Loon, I.N.; Boereboom, F.T.J.; Emmelot-Vonk, M.H.; Willems, H.C.; Bots, M.L.; Gamadia, L.E.; van Bommel,
E.F.H.; Van de Ven, P.J.G.; Douma, C.E.; et al. Association of Initiation of Maintenance Dialysis with Functional Status and
Caregiver Burden. Clin. J. Am. Soc. Nephrol. 2019, 14, 1039–1047. [CrossRef] [PubMed]

19. Matsuzawa, R.; Kamitani, T.; Roshanravan, B.; Fukuma, S.; Joki, N.; Fukagawa, M. Decline in the Functional Status and Mortality
in Patients on Hemodialysis: Results from the Japan Dialysis Outcome and Practice Patterns Study. J. Ren. Nutr. 2019, 29, 504–510.
[CrossRef]

20. Martino, F.K.; Campo, D.; Stefanelli, L.F.; Zattarin, A.; Piccolo, D.; Cacciapuoti, M.; Bogo, M.; Del Prete, D.; Nalesso, F.; Calò, L.A.
The Quality of Life in Elderly Patients in Comprehensive Conservative Management or Hemodialysis: A Case-Control Study in
Analogous Basal Conditions. Nutrients 2024, 16, 3037. [CrossRef]

21. McKeaveney, C.; Witham, M.; Alamrani, A.O.; Maxwell, A.P.; Mullan, R.; Noble, H.; Shields, J.; Reid, J. Quality of life in advanced
renal disease managed either by haemodialysis or conservative care in older patients. BMJ Support. Palliat. Care 2023, 13, 87–94.
[CrossRef] [PubMed]

22. Shah, K.K.; Murtagh, F.E.M.; McGeechan, K.; Crail, S.; Burns, A.; Tran, A.D.; Morton, R.L. Health-related quality of life and
well-being in people over 75 years of age with end-stage kidney disease managed with dialysis or comprehensive conservative
care: A cross-sectional study in the UK and Australia. BMJ Open 2019, 9, e027776. [CrossRef]

23. So, S.; Brown, M.A.; Li, K. Factors associated with quality of life in patients with kidney failure managed conservatively and with
dialysis: A cross-sectional study. BMC Nephrol. 2023, 24, 322. [CrossRef]

24. Saeed, F.; Adams, H.; Epstein, R.M. Matters of Life and Death: Why Do Older Patients Choose Conservative Management? Am. J.
Nephrol. 2020, 51, 35–42. [CrossRef] [PubMed]

25. Martino, F.K.; Novara, G.; Nalesso, F.; Calò, L.A. Conservative Management in End-Stage Kidney Disease between the Dialysis
Myth and Neglected Evidence-Based Medicine. J. Clin. Med. 2023, 13, 41. [CrossRef]

26. Ikizler, T.; Burrowes, J.; Byham-Gray, L.D.; Campbell, K.L.; Carrero, J.-J.; Chan, W.; Fouque, D.; Friedman, A.N.; Ghaddar, S.;
Goldstein-Fuchs, D.J.; et al. KDOQI Clinical Practice Guideline for Nutrition in CKD: 2020 Update. Am. J. Kidney Dis. 2020, 76,
S1–S107. [CrossRef] [PubMed]

27. Lodebo, B.T.; Shah, A.; Kopple, J.D. Is it Important to Prevent and Treat Protein-Energy Wasting in Chronic Kidney Disease and
Chronic Dialysis Patients? J. Ren. Nutr. 2018, 28, 369–379. [CrossRef]

28. Hsu, H.J.; Yen, C.H.; Wu, I.W.; Liu, M.H.; Cheng, H.Y.; Lin, Y.T.; Lee, C.C.; Hsu, K.H.; Sun, C.Y.; Chen, C.Y.; et al. The association
between low protein diet and body composition, muscle function, inflammation, and amino acid-based metabolic profile in
chronic kidney disease stage 3-5 patients. Clin. Nutr. ESPEN 2021, 46, 405–415. [CrossRef] [PubMed]

29. Piccoli, G.B.; Cederholm, T.; Avesani, C.M.; Bakker, S.J.L.; Bellizzi, V.; Cuerda, C.; Cupisti, A.; Sabatino, A.; Schneider, S.;
Torreggiani, M.; et al. Nutritional status and the risk of malnutrition in older adults with chronic kidney disease—Implications
for low protein intake and nutritional care: A critical review endorsed by ERN-ERA and ESPEN. Clin. Nutr. 2023, 42, 443–457.
[CrossRef]

https://doi.org/10.3390/clinpract16020025

https://doi.org/10.1159/000368915
https://doi.org/10.1007/s11255-016-1477-7
https://www.ncbi.nlm.nih.gov/pubmed/27988911
https://doi.org/10.1681/ASN.V7102169
https://doi.org/10.2215/CJN.05160514
https://doi.org/10.1371/journal.pone.0244081
https://doi.org/10.1177/0269216317720832
https://doi.org/10.1111/eci.14032
https://doi.org/10.1159/000540345
https://doi.org/10.1056/NEJMoa0904655
https://www.ncbi.nlm.nih.gov/pubmed/19828531
https://doi.org/10.2215/CJN.13131118
https://www.ncbi.nlm.nih.gov/pubmed/31248948
https://doi.org/10.1053/j.jrn.2018.10.012
https://doi.org/10.3390/nu16173037
https://doi.org/10.1136/bmjspcare-2020-002237
https://www.ncbi.nlm.nih.gov/pubmed/32917654
https://doi.org/10.1136/bmjopen-2018-027776
https://doi.org/10.1186/s12882-023-03355-3
https://doi.org/10.1159/000504692
https://www.ncbi.nlm.nih.gov/pubmed/31775149
https://doi.org/10.3390/jcm13010041
https://doi.org/10.1053/j.ajkd.2020.05.006
https://www.ncbi.nlm.nih.gov/pubmed/32829751
https://doi.org/10.1053/j.jrn.2018.04.002
https://doi.org/10.1016/j.clnesp.2021.08.037
https://www.ncbi.nlm.nih.gov/pubmed/34857228
https://doi.org/10.1016/j.clnu.2023.01.018
https://doi.org/10.3390/clinpract16020025


Clin. Pract. 2026, 16, 25 11 of 14

30. Rhee, C.M.; Ahmadi, S.F.; Kovesdy, C.P.; Kalantar-Zadeh, K. Low-protein diet for conservative management of chronic kidney
disease: A systematic review and meta-analysis of controlled trials. J. Cachexia Sarcopenia Muscle 2018, 9, 235–245. [CrossRef]

31. Mansouri, F.; Shateri, Z.; Jahromi, S.E.; Mahmudi-Zadeh, M.; Nouri, M.; Babajafari, S. Association between pro-vegetarian dietary
pattern and the risk of protein-energy wasting and sarcopenia in patients with chronic kidney disease. J. Health Popul. Nutr. 2024,
43, 110. [CrossRef]

32. Massini, G.; Caldiroli, L.; Molinari, P.; Carminati, F.M.I.; Castellano, G.; Vettoretti, S. Nutritional Strategies to Prevent Muscle Loss
and Sarcopenia in Chronic Kidney Disease: What Do We Currently Know? Nutrients 2023, 15, 3107. [CrossRef]

33. Saavedra-Fuentes, N.; Carmona-Montesinos, E.; Castañeda-Hernández, G.; Campos, I.; Castillo-Salinas, J.C.; Castillo-Tapia, J.A.;
Del Castillo-Loreto, K.G.; Falcón-Martínez, J.C.; Fuentes-García, R.; Guerrero, M.Á.G.d.L.; et al. Appropriateness of Ketoanalogues
of Amino Acids, Calcium Citrate, and Inulin Supplementation for CKD Management: A RAND/UCLA Consensus. Nutrients
2024, 16, 2930. [CrossRef] [PubMed]

34. Cupisti, A.; Bolasco, P. Keto-analogues and essential aminoacids and other supplements in the conservative management of
chronic kidney disease. Panminerva Med. 2017, 59, 149–156. [CrossRef]

35. Martino, F.K.; Zattarin, A.; Cinquini, C.; Toniazzo, S.; Francini Pesenti, F.; Stefanelli, L.F.; Cacciapuoti, M.; Bettin, E.; Calò, L.A.;
Spinella, P. Low-Protein Diet in Elderly Patients with Chronic Kidney Disease Stage 4 and 5 in Conservative Management: Focus
on Sarcopenia Development. Nutrients 2024, 16, 1498. [CrossRef]

36. Pérez-Torres, A.; González Garcia, E.; Garcia-Llana, H.; Del Peso, G.; López-Sobaler, A.M.; Selgas, R. Improvement in Nutritional
Status in Patients with Chronic Kidney Disease-4 by a Nutrition Education Program with No Impact on Renal Function and
Determined by Male Sex. J. Ren. Nutr. 2017, 27, 303–310. [CrossRef] [PubMed]

37. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline for the
Evaluation and Management of Chronic Kidney Disease. Kidney Int. 2024, 105, S117–S314. [CrossRef]

38. Hole, B.; Rooshenas, L.; Morton, R.; Caskey, F.; Scanlon, M.; Coast, J.; Selman, L. ‘It’s basically ‘have that or die”: A qualitative
study of older patients’ choices between dialysis and conservative kidney management. BMJ Open 2025, 15, e095185. [CrossRef]
[PubMed]

39. Scherer, J.S.; Bieber, B.; de Pinho, N.A.; Masud, T.; Robinson, B.; Pecoits-Filho, R.; Schiedell, J.; Goldfeld, K.; Chodosh, J.; Charytan,
D.M. Conservative Kidney Management Practice Patterns and Resources in the United States: A Cross-Sectional Analysis of
CKDopps (Chronic Kidney Disease Outcomes and Practice Patterns Study) Data. Kidney Med. 2023, 5, 100726. [CrossRef]

40. Selman, L.E.; Bristowe, K.; Higginson, I.J.; Murtagh, F.E.M. The views and experiences of older people with conservatively
managed renal failure: A qualitative study of communication, information and decision-making. BMC Nephrol. 2019, 20, 38.
[CrossRef]

41. Tonkin-Crine, S.; Okamoto, I.; Leydon, G.M.; Murtagh, F.E.; Farrington, K.; Caskey, F.; Rayner, H.; Roderick, P. Understanding
by older patients of dialysis and conservative management for chronic kidney failure. Am. J. Kidney Dis. 2015, 65, 443–450.
[CrossRef]

42. Wongrakpanich, S.; Susantitaphong, P.; Isaranuwatchai, S.; Chenbhanich, J.; Eiam-Ong, S.; Jaber, B.L. Dialysis Therapy and
Conservative Management of Advanced Chronic Kidney Disease in the Elderly: A Systematic Review. Nephron 2017, 137, 178–189.
[CrossRef]

43. Buur, L.E.; Madsen, J.K.; Eidemak, I.; Krarup, E.; Lauridsen, T.G.; Taasti, L.H.; Finderup, J. Does conservative kidney management
offer a quantity or quality of life benefit compared to dialysis? A systematic review. BMC Nephrol. 2021, 22, 307, Erratum in BMC
Nephrol. 2022, 23, 352. https://doi.org/10.1186/s12882-022-02963-9.. [CrossRef]

44. Morton, R.L.; Kurella Tamura, M.; Coast, J.; Davison, S.N. Supportive Care: Economic Considerations in Advanced Kidney
Disease. Clin. J. Am. Soc. Nephrol. 2016, 11, 1915–1920. [CrossRef] [PubMed]

45. Kolivand, P.; Azari, S.; Saffari, H.; Doroudi, T.; Marashi, A.; Behzadifar, M.; Karimi, F.; Rajaie, S.; Raei, B.; Ehsanzadeh, S.J.; et al.
Epidemiology and economic burden of end-stage kidney disease by age, gender, and province among Iranian Hajj pilgrims in
2012-22: A retrospective study of 469,581 participants. BMC Nephrol. 2025, 26, 424. [CrossRef] [PubMed]

46. Wang, V.; Vilme, H.; Maciejewski, M.L.; Boulware, L.E. The Economic Burden of Chronic Kidney Disease and End-Stage Renal
Disease. Semin. Nephrol. 2016, 36, 319–330. [CrossRef]

47. Chiu, H.H.; Murphy-Burke, D.M.; Thomas, S.A.; Melnyk, Y.; Kruthaup-Harper, A.L.; Dong, J.; Djurdjev, O.; Saunders, S.; Levin,
A.; Karim, M.; et al. Advancing Palliative Care in Patients With CKD: From Ideas to Practice. Am. J. Kidney Dis. 2021, 77, 420–426.
[CrossRef] [PubMed]

48. Nitola-Mendoza, L.; Sánchez-Cárdenas, M.; Rodriguez-Chitiva, N.; Mora Gutiérrez, J.M.; Rodriguez-Pena, R.; Romero-González,
G.; Bleda Pérez, M.; Cuenca Casbas, P.; Calsina-Berna, A.; Álvaro-Pardo, M.; et al. Nomenclature in Palliative and Kidney
Supportive Care: Not Just at the End-of-Life. Nefrologia 2024, 44, 475–485. [CrossRef]

49. Chadban, S.J.; Ahn, C.; Axelrod, D.A.; Foster, B.J.; Kasiske, B.L.; Kher, V.; Kumar, D.; Oberbauer, R.; Pascual, J.; Pilmore, H.L.; et al.
KDIGO Clinical Practice Guideline on the Evaluation and Management of Candidates for Kidney Transplantation. Transplantation
2020, 104, S11–S103. [CrossRef]

https://doi.org/10.3390/clinpract16020025

https://doi.org/10.1002/jcsm.12264
https://doi.org/10.1186/s41043-024-00606-3
https://doi.org/10.3390/nu15143107
https://doi.org/10.3390/nu16172930
https://www.ncbi.nlm.nih.gov/pubmed/39275246
https://doi.org/10.23736/S0031-0808.16.03288-2
https://doi.org/10.3390/nu16101498
https://doi.org/10.1053/j.jrn.2017.02.004
https://www.ncbi.nlm.nih.gov/pubmed/28434761
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1136/bmjopen-2024-095185
https://www.ncbi.nlm.nih.gov/pubmed/40054865
https://doi.org/10.1016/j.xkme.2023.100726
https://doi.org/10.1186/s12882-019-1230-4
https://doi.org/10.1053/j.ajkd.2014.08.011
https://doi.org/10.1159/000477361
https://doi.org/10.1186/s12882-021-02516-6
https://doi.org/10.2215/CJN.12651115
https://www.ncbi.nlm.nih.gov/pubmed/27510455
https://doi.org/10.1186/s12882-025-04248-3
https://www.ncbi.nlm.nih.gov/pubmed/40739546
https://doi.org/10.1016/j.semnephrol.2016.05.008
https://doi.org/10.1053/j.ajkd.2020.09.012
https://www.ncbi.nlm.nih.gov/pubmed/33181264
https://doi.org/10.1016/j.nefro.2023.05.006
https://doi.org/10.1097/TP.0000000000003136
https://doi.org/10.3390/clinpract16020025


Clin. Pract. 2026, 16, 25 12 of 14

50. Augustine, J. Kidney transplant: New opportunities and challenges. Clevel. Clin. J. Med. 2018, 85, 138–144. [CrossRef]
51. Voora, S.; Adey, D.B. Management of Kidney Transplant Recipients by General Nephrologists: Core Curriculum 2019. Am. J.

Kidney Dis. 2019, 73, 866–879. [CrossRef]
52. Piotti, G.; Gandolfini, I.; Palmisano, A.; Maggiore, U. Metabolic risk profile in kidney transplant candidates and recipients.

Nephrol. Dial. Transplant. 2019, 34, 388–400. [CrossRef]
53. Milan Manani, S.; Virzì, G.M.; Giuliani, A.; Clementi, A.; Brocca, A.; Dissegna, D.; Martino, F.; d’Amore, E.S.G.; Ronco, C.

Hemolytic Uremic Syndrome and Kidney Transplantation: A Case Series and Review of the Literature. Nephron 2017, 136, 245–253.
[CrossRef]

54. Uffing, A.; Pérez-Sáez, M.J.; Mazzali, M.; Manfro, R.C.; Bauer, A.C.; de Sottomaior Drumond, F.; O’Shaughnessy, M.M.; Cheng,
X.S.; Chin, K.K.; Ventura, C.G.; et al. Recurrence of FSGS after Kidney Transplantation in Adults. Clin. J. Am. Soc. Nephrol. 2020,
15, 247–256. [CrossRef]

55. Uffing, A.; Pérez-Saéz, M.J.; Jouve, T.; Bugnazet, M.; Malvezzi, P.; Muhsin, S.A.; Lafargue, M.C.; Reindl-Schwaighofer, R.; Morlock,
A.; Oberbauer, R.; et al. Recurrence of IgA Nephropathy after Kidney Transplantation in Adults. Clin. J. Am. Soc. Nephrol. 2021,
16, 1247–1255. [CrossRef] [PubMed]

56. Malik, J.; Lomonte, C.; Rotmans, J.; Chytilova, E.; Roca-Tey, R.; Kusztal, M.; Grus, T.; Gallieni, M. Hemodialysis vascular access
affects heart function and outcomes: Tips for choosing the right access for the individual patient. J. Vasc. Access 2021, 22, 32–41.
[CrossRef] [PubMed]

57. Eroglu, E.; Heimbürger, O.; Lindholm, B. Peritoneal dialysis patient selection from a comorbidity perspective. Semin. Dial. 2022,
35, 25–39. [CrossRef]
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