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Profil clinique et nutritionnel d’une population gériatrique suivie dans une 

grande unité de néphrologie. 

Comparaison entre trois cohortes définies par l’âge. 
 

De nombreuses études montrent que la prévalence de la maladie rénale chronique (MRC) augmente 

avec l’âge, aussi en lien avec la majoration des maladies vasculaires et du diabète. 

Cette augmentation a été démontrée pour la tranche d’âge  60- 80 ans, avec une  réduction de la 

prévalence  après 90 ans, classiquement expliquée comme liée à la mortalité compétitive.  

Selon les nouvelles recommandations de l’HAS, la nutrition doit faire partie intégrante de la prise 

en charge de la MRC à partir de ses stades initiaux. La restriction protidique est la base de la prise 

en charge nutritionnelle de la maladie rénale chronique, mais plusieurs experts considèrent que les 

patients âgés réduisent spontanément les apports protidiques et, en conséquent qu’une prise en 

charge ne soit pas nécessaire.  

L’objectif de ce travail de thèse est d’évaluer l’applicabilité d’une prise en charge diététique de la 

MRC dans une population gériatrique atteinte d’une maladie rénale sévère.  

La population étudiée est celle soignée dans l’Unité UIRAV (Unité pour l’Insuffisance Rénale 

chronique Avancée) du CH Le Mans incluant 298 patients à octobre 2020, avec un âge médian de 

74 ans ; les patients inclus dans l’étude sont classifiés comme avec une maladie rénale chronique de 

stade 3b-5. Les comorbidités ont été évaluées selon l’index de Charlson, dont la médiane est à 7.  

Pour l’évaluation globale, en incluant aussi l’état nutritionnel, deux échelles fréquemment 

employées en néphrologie ont été utilisées : MIS (Malnutrition Inflammation Score) et SGA 

(Subjective Global Assessment). 

La thèse est ciblée à trois cohortes divisées selon l’âge : OLD entre 70 et 79 ans, OLD-OLD entre 

80 et 89 ans et extremely- OLD > 90 ans. 

Les soins médicaux sont personnalisés, associant une prise en charge néphrologique classique et 

une nutritionnelle en 4 étapes. 1- correction de la malnutrition, 2- normalisation de l’apport 

protéique à 0.8 mg/kg/jour, 3- prise en charge visée à ralentir la progression de l’insuffisance rénale 

et 4- éviter la dialyse. Pour la réalisation des deux dernières étapes, des régimes avec apports 

protéiques à 0.6 mg/kg/j éventuellement supplémentés avec des alpha-chetoanalogues sont 

prescrites par une petite équipe de diététiciens, spécifiquement formés.  

Le premier résultat intéressant regarde les habitudes alimentaires : bien qu’avec une tendance à la 

réduction avec l’âge, l’apport protidique médian est, dans les trois catégories considérées, de 1.1 

g/Kg/j, avec une réduction à 0.9 g/Kg/j (toujours supérieur à la définition actuelle de régime normo 

protidique, désormais établi à 0.8 g/Kg/j) à un âge supérieur à 90 ans. Après la prise en charge 

nutritionnelle, on observe, à 6 mois, une réduction des apports à une médiane de 0.9 g/Kg/j, qui se 

réduit ultérieurement de 0.2 g/Kg/j de protéines pour les sujets suivis pour au moins un an, en ligne 

avec la réduction progressive des apports.  

Cette réduction des apports, probablement aussi en tenant compte du fait que moins de 10% des 

patients présente un état nutritionnel précaire (SGA : B), et que l’obésité a une prévalence, même 

dans cette population âgée, de 42%, ne s’accompagne pas à une réduction des principaux 

paramètres nutritionnels, dont l’albumine. Au contraire, l’albumine plasmatique montre une 

augmentation de 2 g/l, significative, à 3 mois depuis le début du régime.  
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L’adhérence thérapeutique, établie selon l’analyse des carnets alimentaires, et définie comme apport 

protidique non supérieure à la prescription plus 20%, est bonne, à environ 75% des patients à 3 et 6 

mois d’observation. Bien que l’étude, observationnelle et non-interventionnelle, sans une cohorte 

contrôle, ne permet pas de juger sur l’efficacité dans le but de retarder la dialyse, une efficacité en 

ce sens est suggérée par le fait que tous les patients suivis en UIRAV qui ont commencé la dialyse 

ont bénéficié d’une approche incrémentale (début de dialyse en raison d’une ou deux séances par 

semaine, en lieu des trois séances « classiques »). 

En conclusion : les patients âgés atteints d’une maladie rénale chronique sévère peuvent bénéficier 

d’une prise en charge nutritionnelle. Les apports protidiques sont probablement plus importants de 

ceux classiquement décrits, et la prise en charge ne s’accompagne pas à un risque de malnutrition, 

au moins à court terme. L’association avec un début incrémental de dialyse, moins traumatique et 

plus respectueux de la diurèse résiduelle, souligne les avantages potentiels, à étudier ultérieurement 

à long terme.   

 

 

Mots clés : 

Maladie rénale chronique, gériatrie, régime hypoprotidique 
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Clinical and nutritional profile of elderly patients in a large nephrology unit : 

Cmparison between old/old-old and oldest-old patients. 

 

A considerable number of studies show that the prevalence of chronic kidney disease as well as 

vascular disease and diabetes increases with age. 

This rise has been demonstrated for the age class 60-80 years old, with a prevalence decrease after 

90 years old, classically explained as due to the competitive mortality.  

According to the last HAS recommendations, nutrition must be part of the chronic kidney disease 

follow up from the earliest stages. Protein restriction is the base of the nutritional follow up of 

chronic kidney disease, but most experts think that elderly patients’ spontaneously decreased 

protein intake ans, as consequence, they don’t need to be monitored.  

The objective of this thesis is the evaluation of the applicability of dietetic follow up for the CKD in 

a geriatric population affected by severe chronic kidney disease. 

The population studies is followed in the unit UIRAV (Unité pour l’Insuffisance Rénale chronique 

Avancée) in the Le Mans hospital, including 298 patients in October 2020 with a median age of 74 

years old ; the patients included into the study are classified stage 3b-5 of CKD. Th comorbidities 

was evaluated with the Charlson index with à median of 7.  

For the global evaluation, including also nutritional estate, two scores usually used in nephrology 

were considered : MIS (Malnutrition Inflammation Score) et SGA (Subjective Global Assessment). 

The thesis referred three cohorts, classified according to the age : OLD between 70 and 79 years 

old, OLD-OLD between 80 and 89 years old and extremely- OLD > 90 years old. 

Medical care are personalized, combining a classical nephrologist and a nutritional care in 4 steps :  

1- malnutrition correction, 2- normalisation of the protein intake a 0.8 mg/kg/jour, 3- followed up 

referred to slow down CKD 4- avoid dialysis. For the realisation on the two last  steps, diet with 

protein intake amount 0.6 mg/kg/j eventually supplemented with alpha-chetoanalogues are 

prescribing for a small dietitian group, specifically trained. 

The first interesting result concerns diet habits : although a trend of reduction with age, protein 

intake median is, in the three cohorts, of 1.1 g/kg/die, with a reduction to 0.9 g/kg/die (still more 

than actual definition of normal protein intake 0.8 g/kg/die) with a decrease to 0.9 g/kg/die at an age 

> 90 years old. After the nutritional follow up we observe, on 6 months, an intake’s decrease with a 

median of 0.9 g/kg/die, and a further decrease of 0.2 g/kg/die of protein intake for the patients 

followed up for at least 1 year, due to the progressive decrease of general intake.  

This decrease of intakes, probably considering that less than 10% of patients shows a poor 

nutritional status (SGA : B) and a prevalence of obesity, also in this elderly population, of 42%, 

isn’t followed by a decrease of the principals nutritional parameters, as albumin level. On the 

contrary, plasmatic albumin shows an increase of 2 g/L, statistical significative, three months after 

the beginning of the diet. 

Adherence, established within analysis of dietary diary, is defined as protein intake as prescribed or 

20% more as good adherence for 75% of patients at follow up of 3 and 6 months.   
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Although the study, observational and non interventional, without a control cohort does not allow to 

evaluate efficacity in retarding dialysis, a kind of efficacity is suggested because all the patients en 

UIRAV that started dialysis, started with an incremental approach (started dialysis as one or two 

session a week, and not with the three « traditional » sessions). 

In conclusion : elderly patients with chronic kidney disease can benefit of a diet: protein intake is 

probably more relevant than previously described and the prescription of a diet is not followed by 

an increase of malnutrition’s risk, at least in the short term. The association between starting of 

incremental dialysis, less traumatic and more respecting residual diuresis, underlines the potentials 

advantages, to be studied later in the long term. 

 

Key words :  

Chronic kidney disease, geriatric, hypoprotein diet 
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1 BACKGROUND 

 

1.1 Epidemiology of Chronic Kidney Disease 

 

The ageing of the world’s population, particularly relevant in high-income countries, has changed 

the profile of several specialties, shifting the focus from diseases of the young to diseases of the 

elderly.  

This is the case, among others, of nephrology.  

Chronic kidney disease (CKD) was initially acknowledged as a disease affecting young patients, 

and the pivotal book of Thomas Addis, which is often considered as the forerunner of nephrology, 

describes the history of a young man who dies of chronic glomerulonephritis. However, nowadays 

CKD is a disease of the elderly. 

The current diagnosis and staging system of CKD on the one side underlines the importance of the 

early stages of CKD, by considering that all alterations of the morphology, function or urinary 

composition lasting for at least 3 months define the presence of CKD and, on the other side defines 

CKD as a long lasting decrease of the kidney function (below 60 ml/min of estimated glomerular 

filtration rate (e-GFR)) regardless of age. The presence of proteinuria is an ancillary criterion 

(figure 1).  
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Figure 1: CKD definition and staging (source: National Kidney Foundation). 

 

Globally, CKD is present in 8-15% of the world population, a prevalence that is intermediate 

between that of diabetes, a much better acknowledged chronic, non-communicable disease, which is 

in the 5-8% range among the general population, according to definition and population 

characteristics, and that of hypertension which reaches 30% in high income, high life-expectancy 

settings. (Aucella, 2019). 

The definition of CKD as an e-GFR below 60 mL/min for at least 3 months has challenged in 

particular the geriatrics and led experts to discuss whether this definition should be adapted to age, 

acknowledging the para-physiological decrease that is observed in older in nbdividuals (Azar, 

2013). Indeed, the question is probably more semantic than clinical and reminds of the definition of 

hypertension, which is overall ageless, versus the need for anti-hypertensive treatment, which has to 

be contextualized to age, to avoid the risk of over-zealous treatment and related side effects. 

What is known today in nephrology is that CKD has switched from a disease of the young to a 

disease of the elderly and that the most important causes, potentially progressing to end stage 

kidney disease (ESKD), are likewise switching from glomerulonephritis to nephroangiosclerosis or 
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diabetic nephropathy and multifactorial diseases. The median age of patients starting dialysis 

increased in parallel from less than 50 years in the eighties to over 70 years in the new millennium. 

In the same period, the definition of “old” kidney transplant recipients increased from “above 50” in 

the late eighties to “above 70” in the new millennium, at least in high-income countries in which 

access to renal replacement therapy is without restrictions.  

 

1.2 OLD / OLD-OLD / OLDEST OLD patients 

Indeed, the definitions of “old” or elderly patients in nephrology, dialysis and transplantation, has 

changed over time and several groups are now identified, even if often differently categorized: these 

include the young-old, old, old-old, extremely-old, or oldest old patients (table 1).  

 

Table 1: some examples of definition of « old patients » 

Source Definition Age 

National Policy for Older 

Persons Year 1999 : 

Ministry of Social Justice 

and Empowerment 

Young old or « not so old” 

Old old 

Older old or very old 

60-69 years 

70-79 years 

>80 years 

 Young old 

Middle old 

Old-old 

60-74 years 

75-84 years 

>85 

Adam J., Garfein, A., Regula 

Herzog, The Journals of 

Gerontology, March 1995  

Young old 

Old old 

Oldest old 

60-70 years 

70-79 years 

>80 years 
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 While these distinctions may further add a semantic complication to a complex domain, they have 

the role of underlining the fact that “not all elderly patients are alike”, and that the clinical and 

treatment problems faced by this age group should probably merit more precise distinctions.   

 

1.3 Kidney function assessment in the elderly 

One of the hot points in the discussion on CKD in the elderly resides in the problems of assessment 

of the kidney function. None of the widely employed formulae for e-GFR calculation is formally 

validated over 80 years of age. (Delanaye, 2019). 

While most of the formulae are reported for 1.73m2, normalization to the body surface is seldom 

performed, which may be a problem in particular for small and thin elderly patients in which the 

muscle mass may be critically low. Conversely, the association between obesity and sarcopenia 

may be challenging especially in advanced age, and the ratio between reduced muscle mass and 

large body area may affect the reliability of the formulae. (Alagiarkrishnan, 2010). 

 

Figure 2. The most commonly used formulae for e-GFR estimation (source: National Kideny 

foundation website) 
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There are at least four good reasons for controlling the kidney function in the elderly and for 

detecting cases with reduced glomerular filtration rate.  

The first one is that, regardless of the causes and independently from the definition of 

“physiological” or “pathological” reduction, most of the drugs of common use, including 

antibiotics, have a mainly renal clearance and, thus, referring to a correct estimate of the kidney 

function is fundamental to avoid toxicity. 

Secondly, some drugs commonly employed in elderly patients, such as non-steroidal anti-

inflammatories, ACE inhibitors and Angiotensin receptor blockers or anti-H2 receptors, are 

potentially nephrotoxic and, since nephrotoxicity is also increased in the case of reduced GFR, 

kidney function assessing may guide drug choice. 

Thirdly, reduction of the kidney function is associated with frailty, and albuminuria, even at the 

stage of micro-albuminuria, is associated with an increased risk of cardiovascular events. While this 

association is more a witness of frailty and is hardly reversible, the identification of patients at 

higher risk may guide the clinical management. 

The fourth reason regards the management of the advanced phases of CKD and the eventual need to 

start dialysis; while many kidney diseases of the elderly have a relatively slow course, all may 
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eventually lead to end stage kidney disease. Dialysis is not contraindicated at any age, but the 

chances that renal replacement therapy is associated with a rapid impairment in the clinical 

condition and with a marked and rapid reduction of the quality of life are very high. Mortality is 

likewise elevated in particular in the first months of dialysis, colorfully defined as “the dialysis 

shock”. However, the so-called conservative management (usually including medical treatment and 

pain management) of advanced CKD patients who refuse or are recused from dialysis is associated 

with shorter survival, although, often, with a more preserved quality of life. (Caudwell, 2019). 

(Castro, 2019). (Basile, 2019). (Drew, 2019). (Foote, 2016). 

Reaching a balance between a minimalist attitude (all elderly patients may be classified as having 

CKD; we cannot follow-up all elderly patients) and an interventional one (all patients with CKD 

should be followed-up regardless of age) is not simple and the limited availability of nephrology 

care may further increase the discrepancies in clinical management. (Berar Yanay, 2019). (Douglas, 

2014). 

 

1.4 Multidisciplinary management of CKD patients.  

Conflicting data exist on the interest for a multidisciplinary comprehensive management of CKD: 

while common sense and large surveys suggest that, in analogy with diabetes, specialized care and 

multidisciplinary follow-up may improve survival and reduce the disease burden, a few recent 

studies do not find such an improvement and tend to support a minimalist approach, even towards 

patients in advanced CKD stages. (Ahmed, 2018). (Davison, 2013). 

These conflicting and perhaps frustrating results may be interpreted with caution and may witness 

the differences in clinical management, patient selection and, possibly, the approach to care 

(delivery of guideline indications, versus highly personalized care). (Freidin, 2019). The role of 

dietary management is likewise probably important in determining these differences. Indeed, while 
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the recently updated K-DIGO guidelines support protein restriction since CKD stage 3, regardless 

of age, this is seldom available in the clinical practice and conflicting indications regard the frail 

elderly patients, in which the current recommendations of the geriatric societies support, on the 

contrary, a diet high to very high in proteins (1.2-1.4 g/Kg/day, versus the present definition of 

normal protein diet, at 0.8 g of proteins per Kg of ideal body weight per day). These aspects will be 

further discussed in this thesis. (Brunori, 2012). (Escribano-Serrano, 2019). 

At least in western countries the widening of the indications to kidney transplantation suggests that 

this therapy should be offered to all patients without contra-indications up to the age of 80, and that, 

especially in older ages, the results of kidney transplantation are better if this is performed before 

dialysis or immediately after its start. As a consequence, at least in settings where kidney 

transplantation is well developed, there is an adjunctive interest in follow-up of the “young-old and 

old patients, and the minimalist attitude may invest selectively the oldest, and often more fragile 

patients.  

While the dialysis population is now monitored in most of the western countries and large registries 

are being developed also in medium-low income settings, thus allowing the quantification of the 

burden of “elderly” patients with end stage kidney diseases on renal replacement therapy, less is 

known on the clinical burden, on the overall characteristics and on the potential for specific 

therapeutic approaches in elderly patients in the pre-dialysis phase or with lesser degrees of kidney 

function impairment. (Berger, 2015). 
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2 AIM OF THE STUDY AND STUDY DESIGN  

On this background, the present thesis was designed to contribute to filling these major knowledge 

gaps by analyzing the main clinical characteristics of elderly patients referred to a large non-

university hospital in France, a country where CKD is recognized as an affection deserving fully-

reimbursed care. 

The study is conducted in two steps: an analysis of the prevalence and main diagnosis of CKD in 

the overall cohort of cases referring to at least one outpatient consultation over one year (2019). 

This first part of the study allows a quantification of the disease burden and workload in a 

large clinical practice. 

This is followed by a more detailed analysis of the metabolic profile and dietary habits and of the 

indications for dietary management in a subset of this population referring to a dedicated unit for 

advanced CKD care (UIRAV: Unitè pour la prise en charge de l‘Insuffisance Renale AVancée), and 

by an analysis of quality of life and adherence to the diet in the cases in which the dietary 

management had been performed in the context of a prospective study (pro-re-pro: reduire les 

proteins pour proteger les reins) presently ongoing in the same setting. 

This second part of the study tries to answer the question about the interest for 

multidisciplinary care and dietary management in older CKD patients, a population in which 

protein intake is often supposed to be already reduced at baseline, and that is often considered 

as reluctant to change diet habits.  
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3 MATERIALS AND METHODS 

3.1 Setting of study 

The present study was undertaken at Centre Hospitalier Le Mans (CHM), one of the largest non-

university hospitals in France. CHM has a nephrology service with a network of outpatient care 

facilities (consultations and day-hospital) and is the only hospital in the Department of Sarthe with 

nephrology beds (Sarthe: 560,227 inhabitants on January 1, 2020). The hospital is situated in the 

main city in the department, Le Mans, which counts 143,325 inhabitants. 

 

3.2 Characterization of patients in the cross sectional analysis (2019) 

All patients over the age of 18 who attended at least one consultation in 2019 in the nephrology 

outpatient clinics at CHM were included in this part of the study. Patients’ data were retrieved from 

their electronic medical records (ORBIS). Demographic characteristics including age, sex and cause 

of kidney disease were collected. Kidney function was assessed by means of the CKD-EPI 

equation. Stratification was performed as per the KDIGO guidelines, in cases with at least 2 

determinations of serum creatinine levels at least at 3 months intervals. When more than one visit 

was present in the medical records in 2019, the most recent one was used to assess CKD stage. 

Since all patients were observed in the outpatient units, the incidence of acute kidney injury (AKI) 

was considered as negligible, and the stage was calculated on the basis of the last available 

creatinine level, unless AKI was explicitly mentioned in the last clinical consultation report.  
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3.3 Analysis of cases followed in the unit dedicated to advanced CKD (UIRAV).  

The second part of the study was conducted in the unit for the care of advanced kidney disease 

(UIRAV – [Unité pour l’Insuffisance Rénale chronique AVancée]). In this unit, there are two senior 

nephrologists, three dieticians, one resident and a small group of nurses. Patients are followed-up 

with outpatient visits or day hospitals, in case they need intravenous drug treatment or complex 

diagnostic assessments. Patients are followed up from CKD stage 3 to the start of dialysis.  

 

3.4  Dietary management (UIRAV) 

In central France, as in Central and Northern Europe, United States and Australia, people usually 

have a high-protein dietary intake. In the UIRAV a nephrologist and/or a dietician assesses the 

baseline protein intake and, when the protein intake is higher than the recommended one (0.8 Kg of 

ideal body weight), the nephrologist initially prescribes a normalization or reduction of protein 

intake based on baseline one, nutritional status, trajectory of CKD progression, proteinuria, age, 

comorbidity and life expectancy. The clinical suggestions are extensively discussed with the patient 

and the main nutritional strategy (mixed proteins or plant-based) is agreed;  “traditional” diets, 

based upon the analysis of the common dietary patterns in the area, have been conceived (for 

example, one mainly vegetarian meal per day, based upon a vegetable soup, containing potatoes as 

a source of starch and small portions of dairy products), maintaining about 50% of the total protein 

intake from animal origin. Conversely, “plant-based” diets rely on carbohydrates such as potatoes, 

rice, bread, pasta as main sources of calories and favor proteins of vegetable origin (from grains and 

beans). Supplementation with a mixture of amino acids and ketoacids (Kestosteril, available free of 

charge for CKD patients in both Italy and France) may be added to low protein plant based diets, to 

be sure that the needs for essential aminoacids are met, and to low protein diets, or occasionally 

normalised diets (i.e. 0.8 g/kg/day) to avoid protein energy wasting (PEW) or nephrotic patients. 
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The dose, for moderately restricted diets, in keeping with the previous Italian experiences, is 1 

tablet per 8–10 kg of body weight, to be further adjusted on the basis of albumin levels or protein 

losses.  

 

All patients were followed up to identify signs of PEW, such as reduction in body weight 

(unexplained by oedema reduction), reduction in lean body mass (evaluated by clinical assessment 

and integration with bioimpedance on demand), reduction in serum albumin, prealbumin or total 

proteins, especially in the absence of acute inflammatory events, or other clinical markers of poor 

nutrition, deducted from the dietary journal reviewed by the dieticians, in presence of vitamin 

deficits or unexplained anemia. 

Protein intake was assessed per kilogram of real body weight, and an average between real and 

ideal body weight was used only for patients whose body mass index (BMI) was >40 kg/m2.  

Energy intake was tailored to 30–35 kcal/kg of body weight per day in non-obese younger patients; 

20-25 kcal/Kg of body weight per day was considered acceptable for very old (>80 years) or for 

obese patients. In obese patients we tried to take into account not only the caloric intake, but also of 

the daily activities, privileging, wherever possible, increasing physical activity to reducing energy 

below 25 Kcal of adjusted weight per day. 

Dialysis start was decided within an ‘intent to delay’ policy based on the usual clinical and 

biochemical markers of blood pressure control, fluid overload, hyperparathyroidism or any clinical 

element suggesting uremic toxicity (anorexia, weight loss, nausea, malnutrition, restless leg 

syndrome). 

The management of sodium, potassium, phosphate, bicarbonate, folic acid, iron, erythropoietin, 

vitamin D, vitamin B12, followed the usual rules of good clinical practice.   
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3.5 Data gathered 

The following data were gathered: demographic (gender, age, county of origin), type of kidney 

disease; whether or not the patient was on dialysis and the type of dialysis (haemodialysis or 

peritoneal dialysis); type of diet (previous diets, at cross-sectional analysis, at each change of type 

of diet and at last follow-up). Comorbidity was assessed using the Charlson Comorbidity Index 

(CCI, scale: 0–33). The nutritional status was assessed by means of the Malnutrition Inflammatory 

Score (MIS, scale: 0–30) and the Subjective Global Assessment (SGA: A, B or C). 

Clinical data included height, weight, BMI, blood pressure; laboratory data including urea, 

creatinine, electrolytes, albumin, total serum proteins, haemoglobin, parathyroid hormone. Data not 

shown in tables but recorded in the database, are available upon request. 

Energy and protein intake was assessed by the dietician using the patient’s 3- to 7-day food diary or, 

in its absence (non-adherence, older age, etc.) based on the patient’s dietary recall. Analysis of 24-

hour urinary urea was employed for assessment of protein intake, employing the Maroni-Mitch 

formula, in patients able to correctly perform a 24 hour urine collection. However, in this 

population of mainly elderly patients, dietary journal was the basic mean for assessment.    

Estimated glomerular filtration rate (eGFR) was assessed using the MDRD short and the CKD 

Epidemiology Collaboration (CKD-EPI) formulas. 
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 3.6 Statistical Analysis 

Statistical analyses were performed using SPSS Statistics version 23 (IBM Corp., Armonk, NY, 

USA). Quantitative data were expressed as median (min–max) and qualitative data were presented 

as proportions and percentages. 

The normality and homoscedasticity hypotheses were tested with the Shapiro-Wilk and Leven’s 

test, respectively, for continuous series. In case of null hypothesis acceptation, Student test was 

performed to compare two non-appaired groups, otherwise Wilcoxon rank sum test was used. 

Variance analysis was applied for additional group comparisons (e.g., ND, ND supplemented, LPD, 

LPD supplemented), otherwise Kruskal-Wallis test was performed.  Proportions were tested using 

the Chi-square test, or Fisher exact test in case of low subsample cohort size (<5). A two-sided 

alpha risk was set at 5%.  

Survival was assessed by Kaplan Meier curves.  

 

3.7  Ethical Issues 

The study was conducted in accordance with the Declaration of Helsinki. 

First part. Cross sectional observational study, involving the analysis of the clinical charts of 

patients who attended at least one consultation in a nephrology outpatient clinic in 2019; the 

anonymized database was built following the requests of the regional health council, to assess the 

number of cases in CKD, specifically stages 4 and 5.  The study, performed on these data, was 

approved by the ethical committee (September 2020). 

Second part. UIRAV. Longitudinal retrospective observational study, involving the analysis of the 

clinical charts of patients who attended at least one consultation in UIRAV in 2017-2020; the study, 

performed on these data, was approved by the ethical committee (Mars 2020). 
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4 RESULTS 

 

4.1 Part one: demographic characteristics of patients referred and followed-up in a large 

Nephrology ward during one year (Le Mans, France, 2019). 

 

The demographic characteristics of the entire cohort of 1992 patients referred for at least one 

consultation in the Centre Hospitalier Le Mans is reported in table 1. 

In the context of a relatively old population, the referral patterns and the chronic kidney disease 

stages vary among the age groups. The highest prevalence is recorded in the age group 80-90 years 

(21.9%) while the extremely old patients, aged at or about 90 years, account for 5.8% of the 

referred cases.  

Median serum creatinine steadily increases, and median eGFR consequently decreases over age, 

reaching 1.18 mg/dL of serum creatinine and 27 ml|min of median eGFR at or above age 90. In line 

with these observations, the prevalence of the most severe CKD stages (CKD stages 4 and 5) 

increases, and indeed, only 1.7% of the patients aged at or over 90 have a CKD stage of 1 or 2, 

while over 60% of the cases are in CKD stages 4-5 in this age group, versus 38.5% in the age group 

80-89, and only 8.3% at age < 50 years (figure 1).  

Most kidney diseases are present in all ages; the relatively high prevalence of cases categorized as 

with lithiasis of observed post-preeclampsia reflects specific referral patterns developed in the 

center of study.  

In the absence of specific referral programs dedicated to the elderly, the prevalence of three 

categories sharply increased with age: multifactorial disease, vascular kidney disease – 

nephroangiosclerosis and the diabetes associated kidney disease in the variant with low proteinuria 

(diabetes-vascular) account for only 12.7% of the cases in the younger age group and for 80.7% in 
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the 80-89 age group versus 84.6% in patients aged at or over 90 years (table 2). In keeping with a 

high prevalence of vascular nephropathies, which are usually non proteinuric or with low 

proteinuria, the prevalence of the cases who displayed proteinuria over 1 gram per day is low. Of 

note, proteinuria was missing in several cases; the lack of regular control is partly a reflection of the 

fact that proteinuria is not regularly checked in the patients who were classified as with vascular 

disease, and were known to have low or absent proteinuria in previous tests (figure 4).  

 

Table 2. Baseline data: the overall population followed-up in Nephrology in 2019. 

 

IQR: Inter-quartile range; GN: Glomerulonephritis; NAS: nephroangiosclerosis; ADPKD: autosomic dominant Polycystic Kidney Disease; CAKUT: 

congenital anomalies of the kidney and urinary tract; AKI: Acute kidney disease; PNA: acute pyelonephritis; eGFR-EPI: estimated glomerular 

filtration rate according to the Chronic Kidney Disease EPIdemiology collaboration 

 

 

 

 Age groups       

 <50 50_60 60_70 70_80 80_90 ≥90 P-values 

N (all: 1992) 379 216 414 431 436 116  

Males/females 154/225 114/102 263/151 302/129 245/191 56/60 <0.001 
Creatinine (mg/dl), median (IQR) 0.85 (0.48) 1.09 (0.95) 1.39 (0.94) 1.65 (1.07) 1.67 (0.84) 1.88 (1.13) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

100 (47) 66 (58) 47 (35) 38 (27) 33 (17) 27 (18) <0.001 

Proteinuria (g/l), n (%) 
<0.3 
0.3 - 1 
≥1 

 
213 (69.4%) 
59 (19.2) 
35 (11.4%) 

 
119 (65.0%) 
29 (15.8%) 
35 (19.1%) 

 
212 (60.7%) 
83 (23.5%) 
55 (15.8%) 

 
240 (65.0%) 
53 (14.4%) 
76 (20.6%) 

 
239 (62.3%) 
93 (24.5%) 
50 (3.2%) 

 
67 (64.4%) 
25 (24.0%) 
12 (11.5%) 

0.147 

Stages, n (%) 
1 
2 
3A 
3B 
4 
5 

 
226 (62.3%) 
58 (16%) 
27 (7.4%) 
22 (6.1%) 
14 (3.9%) 
16 (4.4%) 

 
63 (29.4%) 
51 (23.8%) 
36 (16.8%) 
23 (10.7%) 
23 (10.7%) 
18 (8.4%) 

 
38 (9.3%) 
96 (23.6%) 
86 (21.1%) 
98 (24.1%) 
60 (14.7%) 
29 (7.1%) 

 
10 (2.3%) 
57 (13.4%) 
84 (19.7%) 
129 (30.3%) 
110 (25.8%) 
36 (8.5%) 

 
1 (0.2%) 
27 (6.2%) 
60 (13.8%) 
180 (41.3%) 
131 (30%) 
37 (8.5%) 

 
0 (0%) 
2 (1.7%) 
7 (6%) 
37 (31.9%) 
53 (45.7%) 
17 (14.7%) 

<0.001 

Main diagnosis of kidney disease 
ADPKD 
Isolated urinary abnormality 
Other unknown 
CAKUT 
GN 
Lithiasis and Interstitial 
Multifactorial 
NAS and Diabetes 
NAS and vascular 
Diabetic nephropathy 
Obstructive and PNA 
Post-AKI 
Post-transplantation 
Post-preeclampsia 
Single kidney 
Systemic 

 
18 (5.9%) 
8 (2.6%) 
19 (6.2%) 
17 (5.5%) 
46 (15%) 
63 (20.5%) 
22 (7.2%) 
5 (1.6%) 
12 (3.9%) 
12 (3.9%) 
0 (0%) 
2 (0.7%) 
4 (1.3%) 
66 (21.5%) 
1 (0.3%) 
12 (3.9%) 

 
17 (9.3%) 
2 (1.1%) 
10 (5.5%) 
7 (3.8%) 
20 (10.9%) 
56 (30.6%) 
26 (14.2%) 
11 (6%) 
14 (7.7%) 
11 (6%) 
0 (0%) 
1 (0.5%) 
0 (0%) 
0 (0%) 
0 (0%) 
8 (4.4%) 

 
17 (4.9%) 
6 (1.7%) 
11 (3.2%) 
5 (1.4%) 
25 (7.2%) 
61 (17.5%) 
60 (17.2%) 
54 (15.5%) 
51 (14.6%) 
34 (9.7%) 
4 (1.1%) 
4 (1.1%) 
2 (0.6%) 
0 (0%) 
1 (0.3%) 
14 (4%) 

 
7 (1.9%) 
3 (0.8%) 
14 (3.8%) 
2 (0.5%) 
20 (5.4%) 
34 (9.2%) 
67 (18.2%) 
69 (18.7%) 
96 (26%) 
20 (5.4%) 
8 (2.2%) 
4 (1.1%) 
3 (0.8%) 
0 (0%) 
1 (0.3%) 
21 (5.7%) 

 
8 (2.1%) 
1 (0.3%) 
4 (1.1%) 
0 (0%) 
9 (2.4%) 
9 (2.4%) 
71 (18.7%) 
55 (14.5%) 
180 (47.5%) 
17 (4.5%) 
10 (2.6%) 
5 (1.3%) 
1 (0.3%) 
0 (0%) 
0 (0%) 
9 (2.4%) 

 
0 (0%) 
0 (0%) 
2 (1.9%) 
0 (0%) 
3 (2.9%) 
1 (1%) 
12 (11.5%) 
14 (13.5%) 
62 (59.6%) 
2 (1.9%) 
2 (1.9%) 
3 (2.9%) 
0 (0%) 
0 (0%) 
1 (1%) 
2 (1.9%) 

<0.001 
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Figure 3. Distribution of the CKD stages among age groups (overall cohort referred or followed-up in 

Nephrology in 2019). 

 

 

Legend: CKD: chronic kidney disease 

Figure 4. Distribution of classes of proteinuria among age groups (overall cohort referred or followed-

up in Nephrology in 2019).  
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4.2 Part two: demographic characteristics and clinical details in patients referred and 

followed-up in the Unit dedicated to the care of advanced kidney disease (UIRAV, Le Mans, 

France, 2017-2020). 

 

4.2.1 Baseline data (UIRAV)  

The UIRAV is the setting of the care of three subsets of patients, including at-risk pregnancies, 

patients needing particular attention (intellectual deficit, rare diseases etc), most of the cases, 

considered in the present study, are affected by advanced or progressive CKD (stages 3-5). This 

subset was selected for the present analysis. Of note, we considered in this analysis the functional 

data at enrollment and included also three cases in which the indication for being followed-up in 

UIRAV was posed when the patients were in stage 3, but who where found in stage 2 at the first 

assessment at enrollment.    

The main demographic characteristics of the 438 patients with complete baseline data, referred to 

the Unit dedicated to advanced CKD (UIRAV), since the start of its activity (November 15th 2017) 

to June 30th 2020 are reported in table 3. Fundamental baseline data include kidney functional data, 

Charlson comorbidity index (CCI), Malnutrition inflammation score (MIS) and subjective global 

assessment (SGA); at least one of these data is missing in 94 cases, mainly since the three indexes 

CCI, MIS and SGA are calculated on the basis of an extensive clinical and biochemical evaluation, 

usually performed in the day hospital, after a first nephrology consultation. The missing data regard 

therefore either patients who are in the evaluation phase, or cases that performed one consultation 

only.  

In keeping with the selection criteria, serum creatinine levels and e-GFR were more homogeneous 

in this cohort. Of note, the same e-GFR level corresponds to a serum creatinine that decreases 

across age groups.  
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The distribution of the CKD stages confirms a trend towards referring later the oldest patients with 

advanced CKD, possibly also because the kidney diseases in the oldest are less frequently 

characterized by proteinuria, which is one of the main elements considered in assessing the 

potential progression of the functional kidney impairment (figure 3). The disease pattern reflects 

what was observed in the general population referred to the Centre Hospitalier Le Mans with an 

increasing predominance of vascular and multifactorial diseases with increasing age and a 

consequent lower prevalence of relevant proteinuria (at or above 1 g/24 h).  

 

Table 3. Baseline data: the cohort followed-up in the unit UIRAV (15 November 2017, 30 June 2020) 

IQR: Inter-quartile range; GN: Glomerulonephritis; NAS: nephroangiosclerosis; ADPKD: autosomic dominant Polycystic Kidney Disease; CAKUT: 

congenital anomalies of the kidney and urinary tract; AKI: Acute kidney disease; PNA: acute pyelonephritis; eGFR-EPI: estimated glomerular 

filtration rate according to the Chronic Kidney Disease EPIdemiology collaboration 

 

 

 

 

 

 Age groups       

 <50 50_60 60_70 70_80 80_90 ≥90 P-values 

N (all: 438) 23 39 74 108 140 54  

Males/females 11/12 25/14 51/23 77/31 79/61 18/36 <0.001 
Creatinine (mg/l), median (IQR) 2.85 (3.39) 2.50 (2.24) 2.58 (1.37) 2.22 (1.09) 2.02 (1.04) 1.86 (1.17) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

22 (25) 23 (23) 23 (18) 26 (14) 26 (15) 25 (17) 0.613 

Proteinuria (g/24h), n (%) 
<0.3 
0.3 - 1 
≥1 

 
2 (15.4%) 
3 (23.1%) 
8 (61.5%) 

 
6 (31.6%) 
3 (15.8%) 
10 (52.6%) 

 
11 (26.8%) 
7 (17.1%) 
23 (56.1%) 

 
36 (48.0%) 
11 (14.7%) 
28 (37.3%) 

 
53 (53.5%) 
25 (25.3%) 
21 (21.2%) 

 
25 (71.4%) 
5 (14.3%) 
5 (14.3%) 

<0.001 

Stages, n (%) 
2 
3A 
3B 
4 
5 

 
2 (8.7%) 
1 (4.3%) 
5 (21.7%) 
7 (30.4%) 
8 (34.8%) 

 
0 (0%) 
6 (15.4%) 
11 (28.2%) 
14 (35.9%) 
8 (20.5%) 

 
0 (0%) 
5 (6.8%) 
20 (27%) 
34 (45.9%) 
15 (20.3%) 

 
1 (0.9%) 
8 (7.5%) 
33 (30.8%) 
47 (43.9%) 
18 (16.8%) 

 
0 (0%) 
9 (6.5%) 
41 (29.7%) 
71 (51.4%) 
17 (12.3%) 

 
0 (0%) 
5 (9.3%) 
15 (27.8%) 
22 (40.7%) 
12 (22.2%) 

<0.008 

Main diagnosis of kidney disease 
ADPKD 

         CAKUT 
GN 

         IN 
Multifactorial 
VN 
NAS.diab 
DN 
PNA 
Others 

 
2 (8.7%) 
3 (13%) 
4 (17.3%) 
2 (8.7%) 
5 (21.7%) 
3 (13%) 
3 (13%) 
0 (0%) 
0 (0%) 
1 (4.3%) 
 
 

 
3 (7.7%) 
4 (10.3%) 
2 (5.1%) 
2 (5.1%) 
6 (15.4%) 
2 (5.1%) 
15 (38.5%) 
1 (2.6%) 
0 (0%) 
4 (10.3%) 
 
 

 
4 (5.4%) 
2 (2.7%) 
3 (4.1%) 
8 (10.8%) 
6 (8.1%) 
11 (14.9%) 
33 (44.6%) 
0 (0%) 
2 (2.7%) 
4 (5.5%) 
 
 

 
1 (0.9%) 
0 (0%) 
2 (1.8%) 
4 (3.7%) 
20 (18.5%) 
27 (25%) 
42 (38.9%) 
3 (2.8%) 
2 (1.9%) 
6 (5.5%) 
 
 

 
2 (1.4%) 
1 (0.7%) 
2 (1.4%) 
1 (0.7%) 
25 (18%) 
63 (45.3%) 
40 (28.8%) 
0 (0%) 
2 (1.4%) 
3 (2.1%) 
 
 

 
1 (1.9%) 
1 (1.9%) 
2 (3.8%) 
0 (0%) 
6 (11.3%) 
31 (58.5%) 
9 (17%) 
0 (0%) 
1 (1.9%) 
2 (2.8%) 
 
 
 

<0.001 
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Figure 5. Distribution of CKD stages at referral: the cohort followed-up in the unit UIRAV (15 

November 2017, 30 June 2020) 

 

 

 

Figure 6. Distribution of proteinuria assessed at referral: the cohort followed-up in the unit UIRAV (15 

November 2017, 30 June 2020) 
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3.2.2. Functional scores and comorbidity (UIRAV) 

Table 4 and figures 7-10 report the distribution of the main comorbidity nutritional and 

comprehensive indexes commonly employed in the definition of CKD patients.  

The Charlson comorbidity index overall increases across age groups; part of this increase is due to 

the effect of age per se, since the age-related component accounts for 1 point for each decade of 

life, since the age of 50 (1 point), and up to >=80 years (4 points) (figure 7 et 7bis). 

Not considering age, the median comorbidity index is around 5 (2 points for severe CKD) (figure 

8).  

The prevalence of diabetes is the highest in the age groups 60-69 and 70-79, and decreases 

thereafter, suggesting a role of competitive mortality in this subset of cases, while the prevalence of 

neoplastic diseases peaks at 80-89 years; heart diseases, mainly ischemic, are more fluctuating, 

being present in about 40% of the patients above age 50, underlining the strict relationship between 

chronic kidney disease and cardiac impairment.  

The subjective global assessment defines our population as overall well nourished, and only a 

minority of the cases is considered as with a severely impaired nutritional status (less than 3% in the 

overall cohort). Moderate nutritional impairment, conversely, increases over age, reaching 53.7% at 

age at or above 90; of note the definition is not “age adjusted” and may read age-related sarcopenia, 

more than the effect of CKD. In keeping with this observation, the median BMI is in the overweight 

range at all ages in the population followed-up in UIRAV is stable at around 29 kg/m2 in the age 

groups 50-79 years old, and to 25.7 kg/m2 at or above 90 years.  

MIS index, which is the malnutrition inflammation score, shows likewise an increasing value with 

increasing age, as graphically plotted in figure 10. 
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Table 4. Functional scores and comorbidity: the cohort followed-up in the unit UIRAV (15 November 

2017, 30 June 2020) 

 

 Age groups       

 <50 50_59 60_69 70_79 80_89 ≥90 P-values 

N (all: 438) 23 39 74 108 140 54  

Males/females 11/12 25/14 51/23 77/31 79/61 18/36 <0.001 
Charlson index, median (IQR) 2 (3) 5 (2) 7 (4) 8 (2) 8 (3) 9 (1) <0.001 
MIS, median (IQR) 4 (5) 4 (4) 5 (4) 5 (4) 5 (3) 7 (4) <0.001 
SGA, n (%)  

A 
B 
C 

 
21 (91.3%) 
2 (8.7%) 
0 (0%) 

 
37 (94.9%) 
1 (2.6%) 
1 (2.6%) 

 
60 (81.1%) 
13 (17.6%) 
1 (1.4%) 

 
96 (88.9%) 
11 (10.2%) 
1 (0.9%) 

 
106 (75.7%) 
31 (22.1%) 
3 (2.1%) 

 
23 (42.6%) 
29 (53.7%) 
2 (3.7%) 

<0.001 

Diabetes, n (%) 4 (17.4%) 18 (47.4%) 40 (56.3%) 56 (54.4%) 57 (42.2%) 13 (25.5%) <0.001 
Cardiopathy, n (%) 4 (17.4%) 22 (43.1%) 24 (33.8%) 35 (34.0%) 59 (43.7%) 22 (43.1%) 0.010 
Neoplasia, n (%) 1 (4.3%) 2 (5.3%) 13 (18.3%) 18 (17.3%) 33 (24.4%) 8 (15.7%) 0.048 
BMI (kg.m-2), median (IQR) 26.2 (16.9) 29.3 (8.9) 29.0 (10.1) 29.6 (8.8) 27.8 (5.5) 25.7 (6.3) 0.001 

 

 

 

 

 

Figure 7. Distribution of the Charlson comorbidity index among age groups in the UIRAV cohort 
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Figure 7 bis  Distribution of the Charlson comorbidity index among age groups in the UIRAV cohort 
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Figure 8. Distribution of the Charlson comorbidity index among age groups (calculated without counting age)  
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Figure 9. Distribution of the SGA score among age groups 

 

 

Figure 10. Distribution of the MIS score among age groups 
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3.2.3 Biochemical profile across age groups. 

 

The following tables (table 5) describe the biochemical profile across the age groups. Overall, the 

trends are similar and the minor differences reflect more the evolution across stages, overall similar 

in each age group, than the effect of age per se, suggesting that the metabolic impact of CKD is 

modulated by stage more than by age.  

 

 

Table 5. Biochemical data across the different age groups (UIRAV cohort) 

 

* only for those with diabetes, with 88% available data (for age groups: 2, 12, 27, 54, 55, 12, respectively)  

 

  

 Age groups       

 <50 50_60 60_70 70_80 80_90 ≥90 P-values 

N 23 39 74 108 140 54  
Creatinine (mg/l), median (IQR) 2.85 (3.39) 2.50 (2.24) 2.58 (1.37) 2.22 (1.09) 2.02 (1.04) 1.86 (1.17) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

22 (25) 23 (23) 23 (18) 26 (14) 26 (15) 25 (17) 0.613 

Proteinuria (g/24h), n (%) 
<0.3 
0.3 - 1 
≥1 

 
2 (15.4%) 
3 (23.1%) 
8 (61.5%) 

 
6 (31.6%) 
3 (15.8%) 
10 (52.6%) 

 
11 (26.8%) 
7 (17.1%) 
23 (56.1%) 

 
36 (48.0%) 
11 (14.7%) 
28 (37.3%) 

 
53 (53.5%) 
25 (25.3%) 
21 (21.2%) 

 
25 (71.4%) 
5 (14.3%) 
5 (14.3%) 

<0.001 

Albumin (g/dl), median (IQR) 3.45 (0.83) 3.50 (0.50) 3.70 (0.60) 3.80 (0.50) 3.60 (0.50) 3.52 (0.33) 0.003 
PTH  (ng/ml) 110 (248) 125 (205) 87 (120) 105 (105) 85 (77) 77 (59) 0.099 
BUN (mg/dl) 33.5 (24.2) 43.4 (35.0) 43.1 (40.5) 39.5 (28.7) 42.7 (23.4) 41.9 (23.7) 0.859 
Bicarbonate (mmol/l) 20 (6) 22 (3) 22 (5) 24 (5) 24 (5) 24 (4) <0.001 
Hemoglobin 11.6 (1.8) 12.2 (3.5) 11.7 (3.1) 11..8 (2.7) 11.6 (2.3) 11.5 (2.2) 0.962 
Ferritin (µg/l) 92 (96) 154 (248) 179 (231) 189 (222) 158 (176) 180 (195) 0.004 
Transferrin (g/l) 2.41 (0.71) 2.16 (0.48) 2.29 (0.61) 2.20 (0.57) 2.27 (0.58) 2.22 (0.44) 0.233 
Uric acid (µmol/l) 426 (303) 415 (147) 447 (193) 434 (160) 470 (195) 441 (148) 0.110 
Total Cholesterol 4.84 (1.65) 4.53 (3.01) 5.06 (1.76) 4.33 (1.45) 4.46 (2.03) 5.08 (2.14) 0.034 
Vitamin D 26 (10) 23 (21) 30 (26) 27 (21) 30 (18) 32 (22) 0.037 
Sodium 140 (4) 141 (3) 140 (4) 140 (4) 140 (4) 140 (4) 0.542 
Potassium 4.45 (0.50) 4.55 (0.70) 4.20 (0.70) 4.20 (0.60) 4.30 (0.60) 4.30 (0.60) 0.155 
Calcium 2.30 (0.15) 2.34 (0.13) 2.35 (0.19) 2.34 (0.16) 2.34 (0.17) 2.33 (0.14) 0.930 
Phosphate 1.01 (0.66) 1.26 (0.40) 1.10 (0.36) 1.04 (0.32) 1.10 (0.28) 1.14 (0.32) 0.020 
Diabetes, n (%) 

HbA1c (%) *, median (IQR) 
4 (17.4%) 
6.4 (-) 

18 (47.4%) 
7.1 (1.6) 

40 (56.3%) 
7.1 (1.9) 

54 (54.4%) 
6.9 (1.5) 

56 (42.2%) 
6.8 (1.5%) 

12 (25.5%) 
7.2 (1.1) 

<0.001 
0.993 
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Table 6. Biochemical data across 60-69 years old patients 

 

60-69 years (n=74)      

 CKD Stages     

 3A 3B 4 5 P-values 

N 5 20 34 15  
Creatinine (mg/l), median (IQR) 1.35 (0.07) 1.93 (0.28) 2.77 (0.66) 5.17 (2.48) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

54 (3) 34 (4) 20 (6) 10 (6) <0.001 

Charlson index, median (IQR) 9 (5) 6 (4) 8 (3) 7 (3) 0.111 
MIS, median (IQR) 7 (2) 3 (3) 5 (4) 5 (4) 0.051 
SGA, n (%)  

A 
B 
C 

 
5 (100%) 
0 
0 

 
17 (85%) 
3 (15.0%) 
0 

 
26 (76.5%) 
7 (20.6) 
1 (2.9%) 

 
12 (80%) 
3 (20.0%) 
0 

0.845 

Diabetes, n (%) 2 (50%) 7 (35%) 23 (67.6%) 8 (61.5%) 0.128 
Cardiopathy, n (%) 4 (100%) 5 (25%) 11 (32.4%) 4 (30.8%) 0.035 
Neoplasia, n (%) 1 (25%) 5 (25%) 7 (20.6%) 0 (0%) 0.290 
BMI (kg.m-2), median (IQR) 24.8 (12.8) 29.2 (10.1) 29 (8.0) 28.7 (9.7) 0.930 
Albumin  3.90 (1.70) 3.65 (0.60) 3.60 (0.55) 3.70 (0.60) 0.804 
PTH 59 (54) 47 (46) 92 (86) 226 (815) <0.001 
BUN 28.0 (8.7) 34.2 (26.3) 40.5 (24.8) 71.3 (49.1) 0.002 
Bicarbonate 26 (1) 24 (4) 22 (6) 21 (3) 0.006 
Hemoglobin 13.0 (0.7) 12.4 (3.4) 11.5 (1.9) 10.1 (2.9) 0.088 
Ferritin 295 (295) 164 (247) 143 (163) 217 (475) 0.456 
Transferrin 2.33 (1.03) 2.40 (0.52) 2.30 (0.69) 2.03 (0.56) 0.110 
Uric acid 276 (144) 427 (159) 474 (187) 443 (158) 0.175 
Cholesterol 4.66 (1.88) 5.55 (1.06) 4.97 (1.39) 3.87 (2.6) 0.104 
Vit D 30 (18) 32 (33) 24 (27) 41 (24) 0.261 
Sodium 142 (10) 139 (4) 140 (4) 141 (5) 0.432 
Potassium 3.60 (1.20) 4.00 (0.50) 4.30 (0.45) 4.30 (0.90) 0.021 
Calcium 2.30 (0.16) 2.43 (0.17) 2.33 (0.15) 2.26 (0.23) 0.085 
Phosphate  0.87 (0.26) 0.98 (0.16) 1.14 (0.31) 1.40 (0.27) <0.001 
Diabetes, n (%) 

HbA1c (%) *, median (IQR) 
2 (50.0%) 
8.89 (-) 

7 (35.0%) 
8.2 (2.8) 

23 (67.6%) 
7.0 (1.5) 

8 (61.5%) 
5.8 (2.2) 

0.128 
0.150 

 * only for those with diabetes in this group, with 68% available data (for CKD stages: 1, 5, 17, 4, respectively)  

 

 

 

 

 

 

 

 

 

 

 

 

.  
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Table 7: Biochemical data across 70-79 years old patients 

 

 

70-79 years old (n=106)      

 CKD Stages     

 3A 3B 4 5 P-values 

N 8 33 47 18  
Creatinine (mgl/l), median (IQR) 1.26 (0.27) 1.82 (0.36) 2.58 (0.59) 4.58 (1.66) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

47 (7) 35 (6) 22 (5) 11 (5) <0.001 

Charlson index, median (IQR) 7 (4) 7 (2) 8 (2) 8 (3) 0.001 
MIS, median (IQR) 5 (5) 4 (2) 6 (3) 5 (5) 0.046 
SGA, n (%)  

A 
B 
C 

 
6 (75.0%) 
2 (25.0%) 
0 

 
31 (93.9%) 
2 (6.1%) 
0 

 
43 (91.5%) 
3 (6.3%) 
1 (2.1%) 

 
14 (77.8%) 
4 (22.2%) 
0 

0.302 

Diabetes, n (%) 3 (37.5%) 11 (34.4%) 30 (66.7%) 10 (62.5%) 0.027 
Cardiopathy, n (%) 2 (25%) 9 (28.1%) 18 (40%) 6 (37.5%) 0.669 
Neoplasia, n (%) 0 (0%) 5 (15.6%) 6 (13.3%) 5 (29.4%) 0.251 
BMI (kg.m-2), median (IQR) 26.2 (5.5) 29.4 (6.5) 30.5 (9.6) 29.4 (13) 0.494 
Albumin 3.9 (0.8) 3.9 (0.3) 3.7 (0.5) 3.75 (0.8) 0.018 
Protide 71 (6) 75 (8) 72 (11) 73 (8) 0.509 
CRP 4 (29) 4 (4) 4 (5) 8 (16) 0.299 
PTH 72 (27) 56 (51) 120 (83) 257 (166) <0.001 
BUN 25.9 (6.4) 32 (11.8) 51 (23.8) 64.4 (28.3) <0.001 
Bicarbonate 25 (2) 24 (4) 24 (5) 22 (4) 0.026 
Hemoglobin 11.4 (3.7) 13.1 (2.5) 11.6 (2.2) 11 (1.6) 0.002 
Ferritine 219 (409) 184 (216) 211 (197) 175 (396) 0.867 
Transferrine 2.19 (0.46) 2.36 (0.62) 2.19 (0.7) 2.2 (0.43) 0.097 
Uric acide 425 (157) 426 (96) 439 (187) 468 (168) 0.643 
Cholesterol 4.45 (2.4) 4.69 (1.71) 4.1 (1.17) 4.01 (1.73) 0.299 
Vit D 23 (30) 28 (19) 27 (23) 26 (17) 0.936 
Sodium 138 (5) 139 (3) 140 (4) 141 (2) 0.136 
Potassium 4.3 (0.9) 4.2 (0.5) 4.2 (0.7) 4.5 (0.7) 0.377 
Calcium 2.33 (0.18) 2.41 (0.12) 2.32 (0.18) 2.29 (0.14) 0.028 
Phosphore 1 (0.21) 0.98 (0.21) 1.05 (0.31) 1.52 (0.5) <0.001 
Diabetes, n (%) 

HbA1c (%) *, median (IQR) 
3 (37.5%) 
6.5 (-) 

11 (34.4%) 
6.9 (1.7) 

30 (66.7%) 
7.2 (1.9) 

10 (62.5%) 
7.2 (2.1) 

0.027 
0.267 

 * only for those with diabetes in this group, with 98% available data (for CKD stages: 3, 11, 29, 10 respectively)  
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Table 8: Biochemical data across 80-89 years old patients 

 

 

80-89 years old (n=138)      

 CKD Stages     

 3A 3B 4 5 P-values 

N 9 41 71 17  
Creatinine (mgl/l), median (IQR) 1.04 (0.27) 1.69 (0.33) 2.27 (0.78) 3.85 (1.57) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

50 (2) 35 (5) 22 (8) 10 (5) <0.001 

Charlson index, median (IQR) 7 (1) 8 (3) 9 (2) 8 (3) 0.001 
MIS, median (IQR) 4 (2) 6 (4) 5 (4) 6 (6) 0.141 
SGA, n (%)  

A 
B 
C 

 
7 (77.8%) 
2 (22.2%) 
0 

 
32 (78%) 
8 (19.3%) 
1 (2.4%) 

 
57 (80.3%) 
14 (19.7%) 
0 

 
10 (58.8%) 
5 (29.4%) 
2 (11.8%) 

0.107 

Diabetes, n (%) 1 (11.1%) 14 (35.9%) 35 (50.7%) 6 (37.5%) 0.093 
Cardiopathy, n (%) 4 (44.4%) 13 (33.3%) 34 (49.3%) 7 (43.8%) 0.461 
Neoplasia, n (%) 0 (0%) 13 (33.3%) 19 (27.5%) 1 (6.3%) 0.052 
BMI (kg.m-2), median (IQR) 29.9 (7.7) 26.7 (3.8) 28.4 (5.4) 26.1 (4.4) 0.105 
Albumine 3.8 (0.3) 3.7 (0.6) 3.6 (0.4) 3.4 (0.5) 0.013 
Protide 70 (6) 71 (9) 74 (7) 72 (10) 0.197 
CRP 3 (2) 6 (9) 3 (6) 5 (7) 0.340 
PTH 42 (38) 74 (60) 91 (74) 172 (149) <0.001 
BUN 24.2 (15.9) 31.2 (13.7) 46.4 (19.4) 57 (29.7) <0.001 
Bicarbonate 25 (5) 26 (6) 24 (4) 20 (4) <0.001 
Hemoglobin 12.3 (1.7) 11.8 (2.4) 11.6 (2) 9.9 (1.8) 0.005 
Ferritine 161 (200) 170 (196) 143 (143) 180 (191) 0.451 
Transferrine 2.43 (0.79) 2.14 (0.39) 2.36 (0.47) 2.14 (0.8) 0.035 
Uric acide 434 (71) 446 (210) 519 (211) 485 (193) 0.189 
Cholesterol 4.81 (1.77) 4.38 (2.02) 4.29 (2.2) 4.87 (1.49) 0.122 
Vit D 41 (14) 26 (18) 33 (17) 31 (26) 0.293 
Sodium 141 (4) 141 (3) 140 (4) 139 (6) 0.063 
Potassium 4.15 (0.5) 4.2 (0.6) 4.3 (0.5) 4.3 (0.6) 0.774 
Calcium 2.28 (0.21) 2.36 (0.19) 2.34 (0.15) 2.34 (0.26) 0.273 
Phosphore 1.03 (0.13) 1.01 (0.25) 1.12 (0.26) 1.43 (0.35) <0.001 
Diabetes, n (%) 

HbA1c (%) *, median (IQR) 
1 (11.1%) 
6.61 (-) 

14 (35.9%) 
7.3 (1.7) 

35 (50.7%) 
6.9 (2.0) 

6 (37.5%) 
6.4 (2.2) 

0.093 
0.664 

 * only for those with diabetes in this group, with 98% available data (for CKD stages: 1, 14, 34, 6, respectively)  
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Table 9: Biochemical data across ≥90 years old patients 

  

 

≥90 years old (n=53)      

 CKD Stages     

 3A 3B 4 5 P-values 

N 5 15 22 11  
Creatinine (mgl/l), median (IQR) 1.07 (0.2) 1.44 (0.22) 2.09 (0.66) 4.06 (1.08) <0.001 
eGFR EPI (ml/min/1.73m2), median 
(IQR) 

46 (4) 34 (7) 22 (9) 10 (4) <0.001 

Charlson index, median (IQR) 8 (1) 9 (2) 8 (2) 9 (2) 0.596 
MIS, median (IQR) 6 (1) 6 (4) 7 (4) 9 (4) 0.269 
SGA, n (%)  

A 
B 
C 

 
2 (40.0%) 
3 (60.0%) 
0 

 
6 (40.0%) 
9 (60.0%) 
0 

 
10 (45.5%) 
12 (54.5%) 
0 

 
4 (36.4%) 
5 (45.5%) 
2 (18.2%) 

0.233 

Diabetes, n (%) 1 (20%) 4 (28.6%) 4 (20%) 3 (27.3%) 0.931 
Cardiopathy, n (%) 4 (80%) 4 (28.6%) 7 (35%) 6 (54.5%) 0.164 
Neoplasia, n (%) 0 (0%) 2 (14.3%) 4 (20%) 2 (18.2%) 0.739 
BMI (kg.m-2), median (IQR) 24.9 (8.1) 27.9 (5.1) 23.8 (4.4) 27.8 (6.2) 0.230 
Albumin 3.7 (0) 3.6 (0.3) 3.45 (0.5) 3.5 (0.2) 0.336 
Proteins 71 (3) 73 (9) 73 (9) 71 (5) 0.918 
CRP 3 (3) 3 (2) 8 (11) 10 (11) 0.164 
PTH 64 (63) 66 (68) 59 (56) 162 (203) 0.049 
BUN 28.3 (7.8) 33.3 (13) 45.7 (20.1) 70 (49.6) 0.013 
Bicarbonate 24 (3) 25 (5) 23 (7) 22 (7) 0.207 
Hemoglobin 12.8 (1.9) 12.6 (2.5) 11.3 (1.7) 10.5 (1.8) 0.004 
Ferritin 135 (136) 134 (182) 237 (220) 176 (216) 0.556 
Transferrin 2.33 (0.25) 2.25 (0.46) 2.15 (0.43) 2.06 (1) 0.588 
Uric acid 459 (73) 431 (149) 450 (155) 500 (164) 0.736 
Cholesterol 4.66 (1.33) 5.06 (2) 5.29 (2.1) 5.02 (3.56) 0.768 
Vit D 34 (11) 34 (18) 32 (22) 22 (33) 0.428 
Sodium 141 (3) 141 (6) 140 (4) 139 (6) 0.745 
Potassium 4.3 (0) 3.9 (0.6) 4.4 (0.5) 4 (2.1) 0.051 
Calcium 2.38 (0.15) 2.34 (0.17) 2.35 (0.15) 2.29 (0.17) 0.058 
Phosphate 0.98 (0.06) 1.06 (0.17) 1.14 (0.24) 1.48 (0.69) 0.001 
Diabetes, n (%) 

HbA1c (%) *, median (IQR) 
1 (20.0%) 
7.43 (-) 

4 (28.6%) 
7.2 (0.7) 

4 (20.0%) 
6.6 (1.6) 

3 (27.3%) 
7.4 (-) 

0.931 
0.647 

 * only for those with diabetes in this group, with 98% available data (for CKD stages: 1, 4, 4, 3, respectively)  
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3.2.4 Protein intake and dietary prescription in the different age groups. 

 

Protein intake was assessed at baseline in all cases and a dietary prescription was proposed to over 

90% of the patients, the missing cases being either still undergoing evaluation or having refused all 

diet approaches. In the case of patients in nursing homes, the evaluation and prescription were done 

in agreement with the structure of care. 

In a context of an overall well-nourished and overweight population, the median protein intake was 

higher than the recommended protein intake of 0.8 g/Kg of body weight per day, according to the 

WHO, in all age groups. However, the baseline protein intake decreases from 1.2 g/Kg of body 

weight per day in cases ages less than 50 years, to 1.1 g/Kg/day at the age 50-59 and to 1.0 

thereafter.  

However, the prevalence of cases with a spontaneous normal protein intake or a lower one increases 

with age.  

 

 

3.2.5. Outcome analysis: survival, renal survival, total drop-out  

Three main time-dependent outcomes were analyzed by Kaplan Meier analysis: patient survival, 

renal survival, whose outcome is the start of renal replacement therapy, and the so-called total drop-

out curve, in which patients are censored in the occasion of death or dialysis or loss to follow-up. 

This latter analysis defines the “persistence” of the patients in the setting of care (figures 11, 12, 

13). 

As expected, patient survival is highly dependent on age and, one year after the start of follow-up, 

over 80% of the “old patients” were still alive, versus less than 70% of the extremely old patients, a 

figure that may be underestimated considering that about 20% of the oldest patients are lost of sight 

every year. 
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Conversely, due to the effect of the competitive mortality, younger patients have a much higher 

chance of starting dialysis during follow-up (figure 13). 

The persistence into the system of care (total drop-out curve) was however non negligible even in 

the oldest subsets of the population, and about half of the oldest patients (age at or over 90) were 

followed for at least 400 days. 

 

 

Figure 11:  Patient survival in patients followed-up in the UIRAV, according to age at referral 
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Figure 12. Renal survival in patients followed-up in the UIRAV, according to age at referral 
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Figure 13. Total drop-out (death, dialysis, loss of sight) in patients followed-up in the UIRAV, 

according to age at referral 
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Table 10. Quality of life and dietary compliance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Age groups       

 <50 50_60 60_70 70_80 80_90 ≥90 P-values 

N (all: 438) 23 39 74 108 140 54  
Creatinine (mg/l), median (IQR) 2.85 (3.39) 2.50 (2.24) 2.58 (1.37) 2.22 (1.09) 2.02 (1.04) 1.86 (1.17) <0.001 
eGFR EPI (ml/min/1.73m2), median (IQR) 22 (25) 23 (23) 23 (18) 26 (14) 26 (15) 25 (17) 0.613 
Stages, n (%) 

2 
3A 
3B 
4 
5 

 
2 (8.7%) 
1 (4.3%) 
5 (21.7%) 
7 (30.4%) 
8 (34.8%) 

 
0 (0%) 
6 (15.4%) 
11 (28.2%) 
14 (35.9%) 
8 (20.5%) 

 
0 (0%) 
5 (6.8%) 
20 (27%) 
34 (45.9%) 
15 (20.3%) 

 
1 (0.9%) 
8 (7.5%) 
33 (30.8%) 
47 (43.9%) 
18 (16.8%) 

 
0 (0%) 
9 (6.5%) 
41 (29.7%) 
71 (51.4%) 
17 (12.3%) 

 
0 (0%) 
5 (9.3%) 
15 (27.8%) 
22 (40.7%) 
12 (22.2%) 

<0.008 

Protein intake at baseline (g/kg/24h), median (IQR) 
≤0.8 g/kg/24h, n (%) 
≥1.2 g/kg/24h, n (%) 

1.20 (0.42) 
1 (5.3%) 
12 (63.2%) 

1.10 (0.30) 
6 (15.4%) 
15 (38.5%) 

1.00 (0.39) 
17 (23.6%) 
19 (26.4%) 

1.00 (0.30) 
36 (35.6%) 
22 (21.8%) 

1.00 (0.30) 
37 (27.6%) 
25 (18.7%) 

1.00 (0.30) 
20 (39.2%) 
10 (19.6%) 

<0.001 
0.012 
<0.001 

Diet prescribed, n (%) 21 (91.3%) 36 (92.3%) 67 (90.5%) 101 (93.5%) 133 (95.0%) 49 (90.7%) 0.702 
Details of the diet prescribed, n (%) 

0.8 g /kg/24 
0.8 g /kg/24h with ketosteril 
0.6 g /kg/24h 
0.6 g /kg/24h with ketosteril 
No diet 

 
2 (8.7%) 
11 (47.8%) 
2 (8.7%) 
5 (21.7%) 
3 (13.0%) 

 
19 (48.7%) 
2 (5.1%) 
11 (28.2%) 
4 (10.3%) 
3 (7.7%) 

 
31 (41.9%) 
4 (5.4%) 
22 (29.7%) 
10 (13.5%) 
7 (9.5%) 

 
57 (53.3%) 
14 (13.1%) 
26 (24.3%) 
3 (2.8%) 
7 (6.5%) 

 
86 (61.4%) 
13 (9.3%) 
27 (19.3%) 
7 (5%) 
7 (5%) 

 
35 (64.8%) 
8 (14.8%) 
5 (9.3%) 
1 (1.9%) 
5 (9.3%) 

0.045 
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4. DISCUSSION ET CONCLUSION 

The study described in this thesis was performed with the double aim of quantifying the burden of 

elderly patients in an outpatient unit of Nephrology and of exploring the potential for a 

comprehensive nephrology and nutritional management in the work-up in particular of the oldest 

old. 

 

4.1 Part 1: what is the burden of elderly patients in a large outpatient nephrology unit? 

The analysis of the large cohort of about two thousand patients (1992), referred of followed-up the 

presence of any clinical condition of nephrological interest, clearly confirms that the present 

nephrology needs geriatric competences: in spite of two specific outpatient units, dedicated to 

complicated lithiasis and to the follow-up post preeclampsia, recruiting mainly or exclusively young 

patients, the vast majority of the cohort followed up in the setting of study (a large non-university 

hospital in central France) was “old”. The patients aged 60 years or more accounted for 70% of the 

overall cohort, one patient out of four is aged 80 or is older, and the most numerous subsets is 

recorded the one in age group 80-90 years (21.9%) while the extremely old patients, aged at or 

about 90 years, account for 5.8% of the cases (table 2).  

The referral pattern is in line with a selective early referral of younger patients and a later referral of 

elderly ones; indeed, in this cohort, the median eGFR decreases over age, reaching 27 ml|min at or 

above age 90. In line with these observations, the prevalence of the most severe CKD stages (CKD 

stages 4 and 5) increases with age, and indeed, only 1.7% of the patients aged at or over 90 has a 

normal or slightly reduced kidney function at referral, and over 60% of the cases are in CKD stages 

4-5, versus 38.5% in the age group 80-89, and only 8.3% at age < 50 years (figure 3).  

This figure on one side reassures about the frequently reported concern that, since the commonly 

used formulae are less reliable in the elderly, elderly patient may be over-referred, at levels of the 
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kidney function that do not define a “true kidney disease”. This gray area, as per clinical relevance, 

mainly regards stage 3 patients, in which the trajectories of the kidney function impairment is more 

important than the impairment level per se. While this present cross-sectional study does not allow 

analyzing trajectories, there is little concern about the fact that patients in CKD stage 4 and 5 are 

prone to develop severe metabolic derangements and have a higher risk of death and of need for 

starting renal replacement therapy.  

The subset of cases in the late CKD stages (e-GFR < 30mL/min) increases sharply with age, thus 

raising more the concern of late referral than of an overzealous, and possibly not cost-effective, use 

of the nephrology resources.  

This point may be further stressed by the more in-depth analysis of the patients followed-up in the 

new dedicated patient unit (UIRAV), which is progressively taking in charge the patients in the 

more advanced CKD stages. In this context, the analysis per age groups highlights the same 

metabolic derangements in all ages, with a striking similar pattern in CKD stage 5 

(hyperparathyroidism, anemia, increased phosphate levels) 60-69 to at or over 90 years (tables 5-9).  

As for the kidney diseases, the prevalence of three categories increases with age: multifactorial 

diseases, vascular kidney diseases - nephroangiosclerosis, and the diabetes associated kidney 

disease in the variant with low proteinuria (diabetes-vascular). The three diseases account for 80.7% 

of the diagnoses in the 80-89 age group, versus 84.6% in patients aged at or over 90 years (table 1). 

The diagnoses of vascular kidney diseases- nephroangiosclerosis are eminently clinical 

(hypertension, signs of central or peripheral vascular disease, small kidneys, absent or scant 

proteinuria and no hints for a different kidney disease), and may also reflect a minimalist attitude 

towards the diagnoses of the kidney diseases of the elderly. Notwithstanding this limitation, this 

first portrait of the elderly population suggests that the main focus of nephrology care in this patient 

should be more on the clinical and metabolic needs, than on the diagnostic pathways. These needs, 
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as well as the prevalence of the major comorbidities, are analyzed more in detail in the second 

section of the discussion.  

 

4.2 Part 2: what is the importance of comorbidities, with particular regard to nutritional 

status, in elderly patients followed up in a nephrology unit dedicated to advanced CKD 

stages?  

The UIRAV is the setting of the care of three subsets of patients, including at-risk pregnancies, 

patients needing particular attention (intellectual deficit, rare diseases etc), most of the cases, 

considered in the present study, are affected by advanced or progressive CKD (stages 3-5). This 

subset was selected for the present analysis.   

The main baseline demographic characteristics of the 438 patients analyzed define an overall 

elderly population, with a prevalence of extremely old patients that is in line with that observed in 

the overall population on follow-up. The distribution of the CKD stages and the disease pattern 

confirms what was observed in the general population referred to the Centre Hospitalier Le Mans, 

with an increasing predominance of vascular and multifactorial diseases with increasing age and a 

trend towards referring later the oldest patients with advanced CKD, possibly also because the 

kidney diseases in the oldest are less frequently characterized by proteinuria, which is one of the 

main elements considered in assessing the potential progression of the functional kidney 

impairment.  

In this population at high comorbidity, as expected, the Charlson comorbidity index overall 

increases across age groups; the prevalence of diabetes is the highest in the age groups 60-69 and 

70-79, and decreases thereafter, suggesting a role of competitive mortality in this subset of cases; 

the prevalence of heart diseases is around 40% without consistent age-related differences, 

underlining the strict relationship between chronic kidney disease and cardiovascular impairment. 
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In spite of the high comorbidity, the subjective global assessment defines our population as overall 

well nourished, with only a minority of cases with a severely impaired nutritional status (less than 

3%). Once more, the high mortality of these patients may compete with nephrology referral, and 

indeed moderate nutritional impairment, increases over age, reaching 53.7% at age at or above 90; 

however, the definition of the SGA is difficult in extreme ages, as sarcopenia is an almost invariable 

finding and the distinction between what is physiological and what is not is subtle. In keeping with 

an overall well-nourished population, the median BMI is in the overweight range at all ages but 

decreases to 25.7 kg/m2 at or above 90 years. The more comprehensive malnutrition inflammation 

score (MIS), which combines nutritional, functional and comorbidity indexes, may be a more 

reliable marker in this population, as indeed suggested by its increase over age. 

The biochemical profiles, as previously mentioned, are essentially similar across ages, and follow 

the well-known development of the metabolic derangement characteristics of uremia in stages 4 and 

5.  

The practical meaning of similarity of the pattern across ages, including the old-old and the oldest-

old, is two folds: on one side, it reassures on the fact that the population taken in charge is not over-

treated and over-referred, also considering the relative increase in severe CKD stages in elderly 

patients referred to the nephrology units, and on the other it defines a role for the nephrology work-

up, in taking care of the metabolic derangement of advanced CKD in all ages.  

Furthermore, in keeping with the need for a nutritional management in this population, median 

protein intake is higher than recommended in the overall population in all ages; the therapeutic 

room is even higher if we consider that the current recommendations of protein restricted diets 

apply to all metabolically stable patients since stage 3, and that a protein intake of 0.4-0.6 g/Kg/day 

is recommended without any specific age restriction. Our policy, of a stepwise reduction in the 

protein intake, applied to all ages, even if normalization of a too-high intake was often the only 
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approach in elderly patients. The concomitant supplementation with essential aminoacids and 

ketoacids was a tool to try to stabilize or improve the nutritional status.  

While only long-term studies may allow a better understanding of compliance and efficacy of this 

policy, an indirect marker of the interest towards a comprehensive approach to elderly CKD 

patients may come from the total drop-out curve, that measures the persistence into the system of 

care. While mortality and dialysis start show a competitive pattern, mortality being higher in the 

oldest, and dialysis start being more frequent in the youngest, persistence in the system (drop-outs, 

mortality and dialysis start are considered as “events” in this analysis) was relevant even in the 

oldest subsets of the population, and about half of the oldest patients (age at or over 90) were 

followed for at least 400 days. 

 

In conclusion, nephrology and geriatrics need to be more interconnected, on the account of the fact 

that about 70% of the cases followed up in nephrology may be labeled as “old”, and the oldest age 

groups (at or above age 80) represent the most relevant subset of the population. 

The metabolic alterations occur, in late CKD stages, in all age groups, thus identifying a role for the 

nephrology work-out. In a well-nourished elderly population, there is also room for nutritional 

management, in keeping with the most regent guidelines. 

Prospective studies are needed to highlight the potential, benefit and indication of nephrology care 

in elderly CKD patients, and to define areas of cooperation, in the optics of a multidisciplinary 

management of this fragile population.  

 

 

 

 



56 
 

References 

 

ADAM J., GARFEIN, A. REGULA HERZOG Robust Aging among the Young-Old, Old-Old, and 

Oldest-Old. The Journals of Gerontology Gerontology: Series B, Volume 50B, Issue 2, March 

1995, Pages S77–S87 

AHMED FA, CATIC AG. Decision-Making in Geriatric Patients with End-Stage Renal Disease: 

Thinking Beyond Nephrology. J Clin Med. 2018 Dec 20;8(1):5.  

ALAGIAKRISCIAN K, SENTHILSERVAN A. Low agreement between the modified diet and 

renal disease formula and the Cockcroft-Gault formula for assessing chronic kidney disease in 

cognitively impaired elderly outpatients. Postgrad Med. 2010 Nov;122(6):41-5.  

ALI H, Abdelaal F, Baharani J. Assessment of frailty in elderly pre-dialysis population using simple 

tools. Saudi J Kidney Dis Transpl. 2017 Jul-Aug;28(4):716-724. 

ARTAZA-ARTABE I, Sàez-Lopez P, Sànchez-Hernàndez N, Fernandez-Gutierrez N, Malafarin V. 

The relationship between nutrition and frailty: effects of protein intake, nutritional supplementation, 

vitamin D and exercise on muscle metabolism in the elderly. A systematic review. Maturitas, 2016, 

89-99. 

AUCELLA F, CORSONELLO A, LEOSCO D, BRUNORI G, GESUALDO L, ANTONELLI-

INCALZI R.Beyond chronic kidney disease: the diagnosis of Renal Disease in the Elderly as an 

unmet need. A position paper endorsed by Italian Society of Nephrology (SIN) and Italian Society 

of Geriatrics and Gerontology (SIGG). J Nephrol. 2019 Apr;32(2):165-176.  

AZAR M. The elderly patient with low eGFR: beyond the numbers. R I Med J (2013). 2014 Dec 

2;97(12):19-23.  

BASILE C, CASINO FG, AUCELLA F. Incremental hemodialysis, a valuable option for the frail 

elderly patient. J Nephrol. 2019 Oct;32(5):741-750.  

BERAR YANAY N, HOCHMAN O. The role of comprehensive conservative management in 

elderly patients with end stage renal disease. Harefuah. 2019 Jan;158(1):48-52.  

BERGER JR, JAIKARANSING V, HEDAYATI SS. End-Stage Kidney Disease in the Elderly: 

Approach to Dialysis Initiation, Choosing Modality, and Predicting Outcomes. Adv Chronic Kidney 

Dis. 2016 Jan;23(1):36-43.  

BOSCOE Francis P., Subdividing the Age Group of 85 Years and Older to Improve US Disease 

Reporting .  American Journal of Public Health, july 2008 

 

BRODSKI J, ROSSEL SL, CASTLE DJ, TAN EJ.A Systematic Review of Cognitive Impairments 

Associated With Kidney Failure in Adults Before Natural Age-Related Changes. J Int 

Neuropsychol Soc. 2019 Jan;25(1):101-114.  

BROWN EA, Finkelstein FO, Iyasere OU, Kliger AS. Peritoneal or hemodialysis for the frail 

elderly patient, the choice of 2 evils? Kidney Int. 2017 Feb;91(2):294-303. 

BRUNORI G. Treatment of chronic kidney disease in the elderly: diet or conservative management. 

J Nephrol. 2012;25 Suppl 19:S28-31.  



57 
 

CAPIZZI I, Teta L, Vigotti FN, Tognarelli G, Consiglio V, Scognamiglio S, Piccoli GB. Weight 

Loss in Advanced Chronic Kidney Disease: Should We Consider Individualised, Qualitative, ad 

Libitum Diets? A Narrative Review and Case Study. Nutrients. 2017 Oct 11;9(10):1109. 

CASTRO MCM. Conservative management for patients with chronic kidney disease refusing 

dialysis. J Bras Nefrol. 2019 Jan-Mar;41(1):95-102.  

CAUDWELL V. Dialysis in the elderly. Rev Prat. 2019 May;69(5):471-474.  

CHOU, Kee-Lee ; CHI, Iris Successful Aging among the Young-Old, Old-Old, and Oldest-Old 

Chinese. International Journal of Aging and Human Development, v54 n1 p1-14 2002. 

CHOWDHURY R, Peel NM, Krosch M, Hubbard RE. Frailty and chronic kidney disease: A 

systematic review. Arch Gerontol Geriatr. 2017 Jan-Feb; 68:135-142. 

COHEN-MANSFIELD J., SHMOTKIN D, BLUMSTEIN Z,…, CALAS Team. The old, old-old, 

and the oldest old: continuation or distinct categories? An examination of the relationship between 

age and changes in health, function, and wellbeing. 

 

CORBETT RW, Brown EA. Conventional dialysis in the elderly: How lenient should our 

guidelines be? Semin Dial. 2018 Nov;31(6):607-611. 

COURIVAUD C. Incremental hemodialysis. EM consulte, 2018, Feb. 

D'ALESSANDRO C, Barsotti M, Cianchi C, Mannucci C, Morganti R, Tassi S, Cupisti A. 

Nutritional Aspects in Diabetic CKD Patients on Tertiary Care. Medicina (Kaunas). 2019 Aug 

1;55(8):427. 

DAVISON R, SHEERIN NS. Prognosis and management of chronic kidney disease (CKD) at the 

end of life. Postgrad Med J. 2014 Feb;90(1060):98-105.  

DELANAYE P, JAGER KJ, Bökenkamp A, Christensson A, Dubourg L, Eriksen BO, Gaillard F, 

Gambaro G, van der Giet M, Glassock RJ, Indridason OS, van Londen M, Mariat C, Melsom T, 

Moranne O, Nordin G, Palsson R, Pottel H, Rule AD, Schaeffner E, Taal MW, White C, Grubb A, 

van den Brand JAJG. CKD: A Call for an Age-Adapted Definition. J Am Soc Nephrol. 2019 

Oct;30(10):1785-1805.  

DOUGLAS CA.Palliative care for patients with advance chronic kidney disease. J R Coll 

Physicians Edinb. 2014;44(3):224-31.  

DREW DA, Weiner DE, Sarnak MJ. Cognitive Impairment in CKD: Pathophysiology, 

Management, and Prevention. Am J Kidney Dis. 2019 Dec;74(6):782-790.  

ECKERT K, Motemaden L, Alves M. Effect of Hemodialysis Compared With Conservative 

Management on Quality of Life in Older Adults With End-Stage Renal Disease: Systematic 

Review. J Hosp Palliat Nurs. 2018 Jun;20(3):279-285. 

ESCRIBANO-SERRANO J, Casto-Jarillo C, Berruguilla-Pérez E, González-Borrachero M, 

Santotoribio JD, Cañavate-Solano C, Calero-Ruiz MM, Michán-Doña A. Concordance between the 

equations "Chronic Kidney Disease Epidemiological Collaboration" and "Modification of Diet in 

Renal Disease" with the "Berlin Initiative Study" to estimate renal function in the elderly. 

Semergen. 2019 Oct;45(7):441-448.  



58 
 

FEART C, Nutrition aand Frailty : current knowledge. Progress in Neuropsychopharmacology 

&Biological Psychiatry. 2019, 16 July. 

FOIS A, Chatrenet A, Cataldo E, Lippi F, Kaniassi A, Vigreux A, Froger L, Mongilardi E, Capizzi 

I, Biolcati M, Versino E, GB Piccoli. Moderate Protein Restriction in Advanced CKD: A Feasible 

Option in an Elderly, High-comorbidity Population. Astepwise multiple-choise system approch. 

Nutrients, 2018, 24 Dec. 

FOOTE C, Kotwal S, Gallagher M, Cass A, Brown M, Jardine M.  Survival outcomes of supportive 

care versus dialysis therapies for elderly patients with end-stage kidney disease: A systematic 

review and meta-analysis. Nephrology (Carlton). 2016 Mar;21(3):241-53.  

FREIDIN N, O'Hare AM, Wong SPY. Person-Centered Care for Older Adults With Kidney 

Disease: Core Curriculum 2019. Am J Kidney Dis. 2019 Sep;74(3):407-416.  

GABROVEC B, Veninsek G, Lòpez-Samaniego L, Carriazo AM, Antoniadou E, Jelenc M. The 

role of nutrition in ageing : A narrative review from the perspective of the European joint action of 

frailty – ADVANTAGE JA. European Journal of Internal Medecine, 2018, 23 July. 

GALASSI A, Ciceri P, Fasulo E, Carugo S, Cianciolo G, Cozzolino M. Management of Secondary 

Hyperparathyroidism in Chronic Kidney Disease: A Focus on the Elderly. Drugs Aging. 2019 

Oct;36(10):885-895.  

GAROFALO C, Borrelli S, De Stefano T, Provenzano M, Andreucci M, Cabiddu G, Di Nicola L, 

Journal of Nephrology. 2018, 18 Dec. 

GAROFALO C, Borrelli S, Provenzano M, De Stefano T, Vita C, Chiodini P, Minutolo R, De 

Nicola L, Conte G. Dietary Salt Restriction in Chronic Kidney Disease: A Meta-Analysis of 

Randomized Clinical Trials. Nutrients. 2018 Jun 6;10(6):732. 

GONZALEZ-ORTIS A, Xu H, Avesani CM, Lindholm B, Cederholm T, Risérus U, Ärnlöv J, 

Espinosa-Cuevas A, Carrero JJ. Plant-based diets, insulin sensitivity and inflammation in elderly 

men with chronic kidney disease. J Nephrol. 2020 Oct;33(5):1091-1101. 

GUENZANI D, Buoli M, Caldiroli L, Carnevali GS, Serati M, Vezza C, Armelloni S, Messa P, 

Vettoretti S; DREAM Project Group. Malnutrition and inflammation are associated with severity of 

depressive and cognitive symptoms of old patients affected by chronic kidney disease. J Psychosom 

Res. 2019 Sep; 124:109783. 

HALINSKI C, Koncicki HM. Planning and evaluation for vascular access in the elderly. Semin 

Dial. 2018 Jul;31(4):362-366. 

HAN SS, Park JY, Kang S, Kim KH, Ryu DR, Kim H, Joo KW, Lim CS, Kim YS, Kim DK. 

Dialysis Modality and Mortality in the Elderly: A Meta-Analysis. Clin J Am Soc Nephrol. 2015 Jun 

5;10(6):983-93.  

HANAFUSA N, Tsuchiya K, Nitta K. Malnutrition-Wasting Conditions in Older Dialysis Patients: 

An Individualized Approach Contrib Nephrol. 2019;198:12-20.  

HARA H, Nakamura Y, Hatano M, Iwashita T, Shimizu T, Ogawa T, Kanozawa K, Hasegawa H. 

Protein Energy Wasting and Sarcopenia in Dialysis Patients. Contrib Nephrol. 2018;196:243-249.  



59 
 

HERAS BENITO M, Fernández-Reyes Luis MJ. Shared decision-making in advanced chronic 

kidney disease in the elderly. Med Clin (Barc). 2019 Mar 1;152(5):188-194.  

HERNANDEZ D, Alonso-Titos J, Armas-Padrón AM, Ruiz-Esteban P, Cabello M, López V, 

Fuentes L, Jironda C, Ros S, Jiménez T, Gutiérrez E, Sola E, Frutos MA, González-Molina M, 

Torres A. Mortality in Elderly Waiting-List Patients Versus Age-Matched Kidney Transplant 

Recipients: Where is the Risk? Kidney Blood Press Res. 2018;43(1):256-275. 

HERR M, Cesari M, Landre B, Ankri J, Vellas B, Andrieu S and the MAPT/DSA Study Group. 

Factors associated with changes of the frailty status after age 70 : findings in the MAPT study. 

Annals of Epidemiology. 2019, 65-70. 

HO A, Spencer M, McGuire M. When Frail Individuals or Their Families Request Nonindicated 

Interventions: Usefulness of the Four-Box Ethical Approach J Am Geriatr Soc. 2015 

Aug;63(8):1674-8. Am J Kidney Dis. 2020 Aug 5:S0272-6386(20)30862-3.  

HU EA, CORESH J, Anderson CAM, Appel LJ, Grams ME, Crews DC, Mills KT, He J, Scialla J, 

Rahman M, Navaneethan SD, Lash JP, Ricardo AC, Feldman HI, Weir MR, Shou H, Rebholz CM; 

CRIC Study Investigators. Adherence to Healthy Dietary Patterns and Risk of CKD Progression 

and All-Cause Mortality: Findings From the CRIC (Chronic Renal Insufficiency Cohort) Study.  

HUNG KY, Chiou TT, Wu CH, Liao YC, Chen CN, Yang PH, Wang HJ, Lee CT. Effects of Diet 

Intervention on Body Composition in the Elderly with Chronic Kidney Disease. Int J Med Sci. 2017 

Jul 18;14(8):735-740.  

JASSAL SV, Kelman EE, Watson D. Non-dialysis care: an important component of care for elderly 

individuals with advanced stages of chronic kidney disease. Nephron Clin Pract. 2011;119 Suppl 

1:c5-9.  

JIN DC, Yun SR, Lee SW, Han SW, Kim W, Park J. Current characteristics of dialysis therapy in 

Korea: 2015 registry data focusing on elderly patients. Kidney Res Clin Pract. 2016 Dec;35(4):204-

211. 

JOHNSTON S. Symptom Management in Patients with Stage 5 CKD Opting for Conservative 

Management. Healthcare (Basel). 2016 Sep 22;4(4):72.  

KONCICKI HM, SCHELL JO. Communication Skills and Decision Making for Elderly Patients 

With Advanced Kidney Disease: A Guide for Nephrologists. Am J Kidney Dis. 2016 

Apr;67(4):688-95.  

LEMOINE M, Guerrot D, Bertrand D. Focusing on kidney transplantation in the elderly. Nephrol 

Ther. 2018 Apr;14(2):71-80. 

LOMONTE C, Basile C, Mitra S, Combe C, Covic A, Davenport A, Kirmizis D, Schneditz D, van 

der Sande F. Should a fistula first policy be revisited in elderly haemodialysis patients? Nephrol 

Dial Transplant. 2019 Oct 1;34(10):1636-1643.  

MUREA M, Burkart J. Finding the right hemodialysis vascular access in the elderly: a patient-

centered approach. J Vasc Access. 2016 Sep 21;17(5):386-391. 

NADOLNIK K, Skrypnik D, Skrypnik K, Bogdański P. Diabetic nephropathy in the elderly – 

clinical practice. Rocz Panstw Zakl Hig. 2018;69(4):327-334.  



60 
 

NAKAMOTO H. The Current Status and Future of Peritoneal Dialysis in Japan. 10. Contrib 

Nephrol. 2019;198:78-86.  

NITTA K, Hanafusa N, Tsuchiya K. Role of Frailty on Outcomes of Dialysis Patients. Contrib 

Nephrol. 2018; 195:102-109. 

O'CONNOR NR, Kumar P. Conservative management of end-stage renal disease without dialysis: a 

systematic review. J Palliat Med. 2012 Feb;15(2):228-35.  

OKOYO OPIYO R, Nyawade SA, McCaul M, Nyasulu PS, Lango DB, Were AJO, Nabakwe EC, 

Bukania ZN, Olenja JM. Perceptions on Adherence to Dietary Prescriptions for Adults with 

Chronic Kidney Disease on Hemodialysis: A Qualitative Study. Diseases. 2020 Aug 6;8(3):29. 

OOKAWARA S, Kaku Y, Ito K, Kizukuri K, Namikawa A, Nakahara S, Horiuchi Y, Inose N, 

Miyahara M, Shiina M, Minato S, Shindo M, Miyazawa H, Hirai K, Hoshino T, Murakoshi M, 

Tabei K, Morishita Y. Effects of dietary intake and nutritional status on cerebral oxygenation in 

patients with chronic kidney disease not undergoing dialysis: A cross-sectional study. PLoS One. 

2019 Oct 10;14(10):e0223605. 

PICCOLI GB, Lippi F, Fois A, Gendrot L, Nielsen L, Vigreux J, Chatrenet A, D’Alessandro C, 

Cabiddu G, Cupisti A. Intradialytic Nutrition and Hemodialysis Prescriptions : a personalized 

stepwise approach. Nutrients, 2020 March. 

PICCOLI GB, Nahza M, Capizzi I, Vigotti F, Scognamiglio S, Consiglio V, Mongilardi E, Biolcati 

M, Avagnina P, Versino E. Diet as a system: investigating a multi-choise system of moderately 

restricted low-protein diets. BMC Nephrology, 2016 17;197. 

PICCOLI GB, Sofronie A, Coindre JP. The strange case of Mr.H. Startin dialysis at 90 years of 

age : clinical choises impact on ethical decisions. BMC Medical Ethics. 2017, 18,61. 

RAJ R, Ahuja KD, Frandsen M, Jose M. Older patient considering treatment for advanced renal 

disease: protocol for a scoping review of the information available for shared decision-making. BMJ 

Open. 2016 Dec 8;6(12):e013755. 

RAJ R, Thiruvengadam S, Ahuja KDK, Frandsen M, Jose M. Discussions during shared decision-

making in older adults with advanced renal disease: a scoping review. BMJ Open. 2019 Nov 

24;9(11):e031427.  

REN Q, Shi Q, Ma T, Wang J, Li Q, Li X. Quality of life, symptoms, and sleep quality of elderly 

with end-stage renal disease receiving conservative management: a systematic review. Health Qual 

Life Outcomes. 2019 May 3;17(1):78.  

RODERICK P, Rayner H, Tonkin-Crine S, Okamoto I, Eyles C, Leydon G, Santer M, Klein J, Yao 

GL, Murtagh F, Farrington K, Caskey F, Tomson C, Loud F, Murphy E, Elias R, Greenwood R, 

O’Donoghue D. A national study of practice patterns in UK renal units in the use of dialysis and 

conservative kidney management to treat people aged 75 years and over with chronic kidney 

failure. Southampton (UK): NIHR Journals Library; 2015 Apr. Health Services and Delivery 

Research.   

RODRIGUEZ J, Cuppari L, Campbell KL, Avesani CM. Nutritional assessment of elderly patients 

on dialysis: pitfalls and potentials for practice. Nephrol Dial Transplant. 2017 Nov 1;32(11):1780-

1789.  



61 
 

ROSANSKY SJ, Schell J, Shega J, Scherer J, Jacobs L, Couchoud C, Crews D, McNabney M. 

Treatment decisions for older adults with advanced chronic kidney disease. BMC Nephrol. 2017 Jun 

19;18(1):200. 

SCHINDLER R, Renal replacement therapy in the elderly. Z Gerontol Geriatr. 2016 

Aug;49(6):483-7. 

SEGALL L, Nistor I, Pascual J, Mucsi I, Guirado L, Higgins R, Van Laecke S, Oberbauer R, Van 

Biesen W, Abramowicz D, Gavrilovici C, Farrington K, Covic A. Criteria for and Appropriateness 

of Renal Transplantation in Elderly Patients With End-Stage Renal Disease: A Literature Review 

and Position Statement on Behalf of the European Renal Association-European Dialysis and 

Transplant Association Descartes Working Group and European Renal Best Practice. 

Transplantation. 2016 Oct;100(10):e55-65. 

SHIMIZU U, Aoki H, Sakagami M, Akazawa K. Walking ability, anxiety and depression, 

significantly decrease EuroQol 5-Dimension 5-Level scores in older hemodialysis patients in Japan. 

Arch Gerontol Geriatr. 2018 Sep-Oct; 78:96-100. 

SONG YH, Cai GY, Xiao YF, Chen XM. Risk factors for mortality in elderly haemodialysis 

patients: a systematic review and meta-analysis. BMC Nephrol. 2020 Aug 31;21(1):377. 

ST-JULES DE, Goldfarb DS, Popp CJ, Pompeii ML, Liebman SE. Managing protein-energy 

wasting in hemodialysis patients: A comparison of animal- and plant-based protein foods. Semin 

Dial. 2019 Jan;32(1):41-46. 

STEVENSON J, Meade A, Randall AM, Manley K, Notaras S, Heaney S, Chan M, Smyth A, 

Josland E, Brennan FP, Brown MA . Nutrition in Renal Supportive Care: Patient-driven and 

flexible. Nephrology (Carlton). 2017 Oct;22(10):739-747.  

TIAN X, Guo X, Xia X, Yu H, Li X, Jiang A. The comparison of cognitive function and risk of 

dementia in CKD patients under peritoneal dialysis and hemodialysis: A PRISMA-compliant 

systematic review and meta-analysis. Medicine (Baltimore). 2019 Feb;98(6):e14390.  

WONGRAKPANICH S, Susantitaphong P, Isaranuwatchai S, Chenbhanich J, Eiam-Ong S, Jaber 

BL. Dialysis Therapy and Conservative Management of Advanced Chronic Kidney Disease in the 

Elderly: A Systematic Review. Nephron. 2017;137(3):178-189.  

ZHAO Y, Liu Q, Ji J. The prevalence of frailty in patients on hemodialysis: a systematic review and 

meta-analysis. Int Urol Nephrol. 2020 Jan;52(1):115-120.  

 

 

 

 

 

 

 



62 
 

Vu, le Directeur de Thèse  

     

       

     

   

       

      

   

           

  Vu, le Doyen  

   De la Faculté de Médecine de Tours  

   Tours, le   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



64 
 

64 pages - 10 tableaux – 13 figures 

 

L’objectif de ce travail de thèse est d’évaluer l’applicabilité d’une prise en charge diététique de la 

MRC dans une population gériatrique attente d’une maladie rénale sévère.  

La population étudiée est celle soignée dans l’Unité UIRAV du CH Le Mans ; les patients inclus 

dans l’étude sont classifiés comme avec une maladie rénale chronique de stade 3b-5. Les 

comorbidités ont été évaluées selon l’index de Charlson, dont la médiane est à 7.  

La thèse est ciblée à trois cohortes divisées selon l’âge : OLD entre 70 et 79 ans, OLD-OLD entre 

80 et 89 ans et extremely- OLD > 90 ans. 

Le premier résultat intéressant regarde les habitudes alimentaires : bien qu’avec une tendance à la 

réduction avec l’âge, l’apport protidique médian est de 1.1 g/Kg/j, avec une réduction à 0.9 g/Kg/j 

(toujours supérieur à la définition actuelle de régime normo protidique, désormais établi à 0.8 

g/Kg/j) à un âge supérieur à 90 ans. Après la prise en charge nutritionnelle, on observe, à 6 mois, 

une réduction des apports à une médiane de 0.9 g/Kg/j, qui se réduit ultérieurement de 0.2 g/Kg/j de 

protéines pour les sujets suivis pour au moins un an, en ligne avec la réduction progressive des 

apports. Cette réduction des apports, probablement aussi en tenant compte du fait que moins de 

10% des patients présente un état nutritionnel précaire (SGA : B), et que l’obésité a une prévalence, 

de 42%, ne s’accompagne pas à une réduction des principaux paramètres nutritionnels, dont 

l’albumine. Au contraire, l’albumine plasmatique montre une augmentation de 2 g/l, significative, à 

3 mois depuis le début du régime.  

L’adhérence thérapeutique est bonne, à environ 75% des patients à 3 et 6 mois d’observation. Bien 

que l’étude, observationnelle et non-interventionnelle, sans une cohorte contrôle, ne permet pas de 

juger sur l’efficacité dans le but de retarder la dialyse, une efficacité en ce sens est suggérée par le 

fait que tous les patients suivis en UIRAV qui ont commencé la dialyse ont bénéficié d’une 

approche incrémentale. 

En conclusion : les patients âgés atteints d’une maladie rénale chronique sévère peuvent bénéficier 

d’une prise en charge nutritionnelle. Les apports protidiques sont probablement plus importants de 

ceux classiquement décrits, et la prise en charge ne s’accompagne pas à un risque de malnutrition, 

au moins à court terme. L’association avec un début incrémental de dialyse, moins traumatique et 

plus respectueux de la diurèse résiduelle, souligne les avantages potentiels, à étudier ultérieurement 

à long terme.   
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