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ABSTRACT 

Chronic kidney disease is a significant contributor to increased morbidity, mortality and reduced quality of life, particularly 
in elderly individuals. As the greatest prevalence of CKD occurs in the oldest age group, the growing life expectancy and 
aging population suggest a continued rise in CKD incidence. The disease frequently coexists with other common conditions, 
such as hypertension, diabetes, heart failure complicating both diagnosis and treatment. Moreover, the cost of managing a 
dialysis-dependent population is substantial and is expected to rise.  
The article aims to highlight the systemic nature of CKD, in which the progressive impairment of homeostatic function 
triggers a chronic inflammatory process. This leads to accelerated cellular aging, predominantly affecting blood vessels, 
heart, brain tissue, muscles and diminishing the remaining renal function.  
The accumulation of uremic toxins, electrolyte imbalances and fluid overload impairs cognitive performance, reducing both 
functional capacity and adherence to medical treatment. Disruptions in phosphates-calcium metabolism contribute to 
mineral-bone disease. The loss of muscle and bone mass leads to reduced mobility and physical endurance, thereby 
increasing the risk of falls, injury, disability and death.  
These factors are the main components of the Frailty Syndrome, for which CKD is a major underlying cause, a condition 
characterized by increased vulnerability to minor stressors and reduced ability to recovery and serious worsening of general 
health condition.  
This review provides a comprehensive overview, pathophysiological mechanism, clinical manifestations, functional 
consequences and management strategies in elderly patients with CKD. 
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Introduction. 

According to KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic 

Kidney Disease, CKD is defined by the presence of measurable kidney damage or by a decrease of estimated 

glomerular filtration rate (eGFR) below 60 mL/min/1.73m2, either of these criteria must be present at least for at 

least 3 months.[1] Kidney function often tends to deteriorate in the course of time and may require extrarenal 

treatment, such as dialysis or renal transplantation. There are 6 stages of CKD depending of estimated GFR: [1] 

- G1: GFR ≥ 90 mL/min/1.73m2  with evidence of prior kidney disease, like proteinuria or haematuria 

- G2: GFR 60-89 mL/min/1.73m2 

- G3a: GFR 45-59mL/min/1.73m2 

- G3b: GFR 30-44 mL/min/1.73m2 

- G4: GFR 15-29 mL/min/1.73m2 

- G5: GFR ≤ 15 mL/min/1.73m2 or undergoing dialysis treatment  

There is also a staging system based on albumin-creatine ratio (ACR), measured in a first morning urine 

sample  

A1: ACR < 30mg/g 

A2: ACR 30-299mg/g 

A3: ACR >300mg/g 

Assessment of kidney function is essential to determine the treatment methods and can change the 

prognosis of the patient. Early diagnosis is crucial when the kidney condition may be on the earlier stage.  

 

 



3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 3 

 

Materials and Methods: 

This narrative review is based on publicly available articles in the PubMed database. The search of the 

sources was performed by typing key words for every section such as: chronic kidney disease, frailty syndrome, 

mineral and bone disease, vascular calcification, sarcopenia, anaemia, cognitive decline in CKD, stroke in 

CKD, electrolyte disorder, uremic toxins etc. The search included original research articles, reviews and meta-

analyses, written in English between 2009 and 2025, available in full text. 

 

Epidemiology of CKD 

It is estimated that 13,4% of the global population has Chronic Kidney Disease in all stages and 10,6% 

in the stages 3-5. It has been shown that the prevalence of CKD increases with age. 27,6% of patients in their 

60s and 34,3% in the 70s have CKD, 11,3% and 27,9% respectively in stages 3-5[2]. It means that aging is 

associated to deterioration of kidney function. Progressive loss of nephron cells occurs naturally with aging, 

independently of comorbid conditions [3]. From early adulthood to age of 75 years an individual is expected 

to lose up to half of his nephron cells and the loss of nephrons is correlated proportionally with GFR loss in 

the old age, however it does not mean that every elderly person must develop CKD.[4,5]  

This factor alongside deterioration of renal blood flow, permanent oxidative stress and fibrosis impedes 

the autoregulatory mechanism of the kidney. These conditions endanger the elderly population with more 

frequent treatment complications caused by nephrotoxic drugs such as nonsteroidal anti-inflammatory drugs 

(NSAIDs), angiotensin-converting enzyme inhibitors (ACEIs), angiotensin receptor blockers (ARBs), several 

antimicrobial medication, contrast agents during medical imaging and others.  

However some particular illnesses considerably accelerate the progression of CKD. It is estimated that 

up to half of CKD cases are caused by diabetes, primarily type 2. [4] Chronic hyperglycaemia promotes 

hyperfiltration in the glomeruli which eventually results in permanent kidney damage through 

glomerulosclerosis. In DM2 the damage is also potentiated by frequent coexistence of other conditions. [3,6]  

The second most prominent cause is hypertension. When the high blood pressure exceed the 

autoregulatory ability of kidneys, it also causes glomerular hyperfiltration and also contribute to 

nephroarteriolar sclerosis [6]. 

Other important causes of CKD include obesity, cigarette consumption, family history, any previous renal 

conditions such as glomerulonephritis, cardiovascular disease, exposure to heavy metals and HIV infection [5]  

Furthermore, since many of previously mentioned chronic conditions are highly prevalent in the elderly 

population and often persist for several years is it very common for older patients to suffer from 2, 3 or more 

illnesses, which dramatically increases of risk of developing CKD, [5] in particular when the diagnosis and 

the initiation of treatment are delayed.  

The presence of any risk factors in earlier moments of life can contribute to CKD later.[6] Elderly patients 

are also more susceptible to more frequent incidents of acute kidney injury, like benign prostatic hyperplasia or 

congestive heart failure, their AKI incidents may contribute to greater risk of irreversible damage. [6]  

CKD in the elderly population often is difficult to notice at its onset. The disease at the beginning tends 

to be silent with no specific or clear symptoms, which are sometimes misinterpreted by patients as a normal 

sign of aging or mistaken for manifestation of other coexistent diseases. As a result the diagnosis is frequently 

delayed when the kidney disease is already more advanced with limited treatment outcomes.  

 

Frailty Syndrome 

The most important problem with CKD in the elderly population is that it significantly contributes to 

the development of Frailty Syndrome. This condition means that the organism loses the physiological capacity 

for recovery and its resilience is severely reduced after any stressful event or infection to the point that even a 

minor injury can substantially exacerbate functional status of the individual and increase the mortality rate and 

may extend the duration of the hospitalization. [7]  

Frailty Syndrome is observed frequently in CKD and in dialysis-dependent CKD the prevalence is 

estimated to occur several times more than in earlier stages. [7]The principal triggering factor is protein-energy 

wasting condition, a condition characterized by increased protein loss, accompanied by reduction of dietary 

protein intake. Chronic Kidney Disease promotes the activity of proinflammatory cytokines such as IL-6 and 

TNF-α as a result of  elevated uraemia, insulin resistance, oxidative stress, metabolic acidosis and impaired 

blood flow. [7] The inflammations leads to skeletal muscle resistance to insulin and IGF-1, greater activity of 

glucocorticoids and consequently induce proteolysis via caspase-3 and ubiquitin-proteasome system [7] 
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Malfunction of Renin-Angiotensin-Aldosterone system (RAAS) is connected with increased insulin 

resistance, impaired muscle regeneration, enhanced proteolysis and proteinuria.[9,10] The prevalence of 

metabolic acidosis in the later stages of CKD further promotes intracellular protein loss through two 

mechanisms: activation of caspase-3 and ubiquitin-proteasome systems and inhibition of synthesis of new 

proteins via induction of insulin and growth hormone resistance.[6,7] 

Moreover, CKD contributes to hormonal disturbances affecting muscle mass. Elevated level of 

glucocorticoids foments proteolysis.[11] Up to 60% of males with advanced CKD have reduced testosterone 

levels resulting in muscle atrophy. [11] Similarly female CKD patients may have decreased estrogen 

concentration, which weakens muscle strength. [11]. It is also believed that vitamin D deficiency may induce 

muscle atrophy, although the exact mechanism is still unknown.[11]  

Consequently, the loss of muscle mass leads to reduced mobility, loss of independence and increased need 

for long-term care. Due to various contributing factors, food intake is often reduced. For example, the loss of appetite 

progresses with CKD, and during the End Stage Renal Disease up to one-third of patients suffer from anorexia. [7]  

The frequent coexistence of cognitive impairment and depression in CKD may also be an important factor 

of reduced food intake. [7] It is speculated that the loss of appetite is associated with the dysregulation of appetite-

related hormones like ghrelin and leptin.[11] Additionally, the taste perception is altered in patients with CKD due 

to stomatitis and xerostomia.[12] Patients commonly report unpleasant and non-specific upper gastrointestinal 

symptoms, including bloating, constipation, abdominal pain, heartburn, early satiety, nausea and vomiting. [13]  

CKD increases the risk of having gastritis at all stages with the highest prevalence observed in  late-

stage disease. Intestinal dysbiosis and uremic toxins, such as p-cresyl sulphate (PCS) and indoxyl sulphate (IS) 

are important contributors to muscle loss.[11] These toxins causes muscle atrophy through myoblast 

suppression, mitochondrial damage and  increased insulin resistance.[11] Also frequent abdominal bloating 

and constipation are commonly reported. An additional nutritional challenge in this patient population is the 

need to avoid phosphates-rich products in order to delay or prevent the development of secondary 

hyperparathyroidism and CKD–mineral bone disease (CKD-MBD) which narrows the possibilities of 

appropriate diet content. [7] Another issue is the necessity of restricting daily protein intake, which may lead 

to malnutrition.[15] However, protein restriction can improve renal function by reducing glomerular 

hyperfiltration thereby slowing the progression of CKD and postponing the need for dialysis.[14,15]  

 

Renal osteodystrophy and Bone Loss 

Another problem closely associated with Frailty Syndrome during CKD is an increased risk of bone 

fractures. CKD impedes mobility, not only by muscle strength loss, but also by osteopathy associated with 

CKD – Mineral and Bone Disorder. There is a strong link between CKD and the prevalence of osteoporosis. 

CKD patients are estimated to have 2 times more prevalent incidence of osteoporosis which in result multiplies 

the risk of fracture several times,[16] each one is linked with doubled mortality rate. [16]  

As CKD progresses, there is a tendency of insufficient renal excretion of phosphates because of a 

functional deficit of Klotho protein with an excess of  fibroblast growth factor 23  

(FGF-23). [17] This leads to the suppression of 1α-hydroxylase activity and reduced activation of 

vitamin D3 in the kidneys. [17] Calcitriol deficiency subsequently hinders intestinal absorption of calcium. [17] 

In response, the parathyroids increase secretion of parathyroid hormone (PTH) to counterbalance decreasing 

ionized calcium level, which in turn  stimulates bone resorption and weakens bone architecture. [17] 

There is a clear impact of retained uremic toxins on the function of osteoblasts and osteoclasts, like for 

example indoxyl sulfate (IS) and p-cresyl sulfate (pCS).[18] IS inhibits bone formation by downregulating the 

parathyroid hormone receptor (PTHR). [18] The similar negative effects is attributed to prevalent metabolic 

acidosis due to insufficient excretion of protons. It has been shown that acidosis promotes the activity of the 

osteoclasts and resorption of bones in mechanism of induction the expression of κ B ligand [16] 

 

Anaemia 

Anaemia is a frequent comorbid condition with CKD. It is estimated that anaemia is two times more 

prevalent in CKD patients than in the general population. [19] Moreover, more than a half of ESKD patients 

may suffer from this condition.[19]  

One of the main causes is impaired renal blood flow during CKD which results in erythropoietin (EPO) 

deficit. [20] Additionally, elevated levels of proinflammatory cytokines like IL-1a, TNF- α and TGF- β further 

supress EPO synthesis.[19] Some patients also develop resistance to EPO, which further impairs the 

erythropoiesis in bone marrow cells. [19]  
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There is also reduction of iron intake due to increased hepcidin levels which inhibits the expression of 

ferroportin, the iron transporter in enterocytes.[19]  

Anaemia in CKD significantly deteriorates quality of life, it contributes to decline patient performance 

and productivity. [20] Patients report tiredness, shortness of breath, they also feel depressed. Anaemia 

aggravates comorbid cardiac problems and increases the risk of hospitalization, mortality and the risk of falls. 

Additionally, it may also accelerate the  progression of CKD. [20] 

 

Hypertension 

Chronic Kidney Disease has a profound impact on the cardiovascular system. There is a bidirectional 

relationship between renal dysfunction and hypertension. As previously mentioned hypertension is an major 

cause of CKD, but also CKD itself can also contribute to development and alteration of the characteristics of 

hypertension.  

The primary mechanism is inefficient sodium excretion, leading to fluid retention, which in turn induces 

vasoconstriction and increases peripheral vascular resistance.[21] A second mechanism involves arterial 

stiffness and remodelling of large vessels resulting in impaired autoregulation of renal blood flow. [21] Other 

contributing factors include sympathetic nervous system overactivity and endothelial dysfunction. [21]  

Up to 30% CKD patients may have masked hypertension, which is a cause of organ damage and 

increased mortality primarily due the absence of nocturnal blood pressure dipping. [22] Elevated nighttime 

systolic blood pressure is associated with multiplied risk of cardiovascular incidents and death. [23] 

Blood pressure control in CKD patients is also more difficult due to underdiagnosis of masked 

hypertension, therefore it is essential to check diurnal variation of blood pressure. As CKD progresses, blood 

pressures becomes more difficult. [23]  

 

Vascular abnormalities 

There is a profound impact of Chronic Kidney Disease on arteries, cardiac valves, cardiac morphology 

and the pathophysiology of cardiovascular incidents. Widespread arterial calcification is observed in CKD, 

which results in arterial stiffness. [24] The process of calcification progresses more rapidly and affects a greater 

number of arteries than in individuals without CKD.[24]  

As a result, blood flow dynamics are significantly altered, pulse wave velocity increases and the cardiac 

afterload rises. These factors alongside increased pulse pressure, drastically elevates the risk of cardiovascular 

incidents, such as strokes, myocardial infarction, heart failure and further damage to other vital organs. 

Myocardial hyperplasia is commonly seen in CKD patients and is connected with a significant risk of 

systolic heart failure and a greater risk of acute coronary syndromes. [24]  

The stiffness of arteries impedes the possibilities of neovascular surgeries. There is multiplied risk of 

valvular dysfunction, in particular aortic and mitral valve stenosis, requiring  interventional procedures. There 

are also particular symptoms associated with uraemia such as uremic pericarditis and calcific uremic 

arteriolopathy, a disorder caused by arteriolar calcification in the skin resulting in severe necrotic skin lesions 

which are painful and difficult to treat. [24] 

There is a common prevalence of arrhythmic incidents in CKD. The primary reason is common 

electrolyte abnormalities. In CKD there is impaired capacity of the kidneys to response sudden serum 

potassium level changes leading to a greater risk of acute hyperkalaemia. There is a clear link between CKD 

and atrial fibrillation. AF is several times more common in CKD patients than in the general population.[25] 

The underlying mechanism involves not only altered haemodynamic flow, which contributes to dilatation of 

atria, but also the profound biochemical factors triggered by inflammatory process. [26] For example, there is 

a strong correlation between level of proinflammatory cytokines, such as IL-6, and AF. [26] In CKD, increased 

level of cytokines triggers fibroblast proliferation in atria, which promotes heterogeneity of current conduction, 

shortened action potentials, resting cardiac myocytes depolarization, and spontaneous phase 4 depolarization 

causing AF. [26] The frequent coexistence of valvular pathology may also increase the pressure in left atrium 

further predisposing to AF. [26]  
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Cerebrovascular incidents 

There is a significant impact of Chronic Kidney Disease on cognitive and neurological performance. There 

is a strong similarities in morphology and physiology and autoregulatory mechanisms of glomerular afferent 

arterioles and cerebral perforating arteries. [27] Both require constant and stable blood flow within a low-resistance 

vascular system, therefore albuminuria may be the predictor of cerebral small vessel disease. [27]  

An increased albumin to creatin ratio (ACR) in urine is associated with higher risk of stroke [28]. CKD 

patients are more susceptible to transient ischemic attacks (TIA) incidents, [27] likewise CKD is more prevalent in 

patients with either ischemic stroke history or intracerebral haemorrhage than in the general population. [27]  

The initiation of dialysis treatment is a critical period associated with an increased risk of 

cerebrovascular incidents.[28] This is caused by large sudden hemodynamic changes, electrolyte shifts, blood 

pressure amplitude and the usage of anticoagulants. As a result patients with dialysis-dependent CKD has the 

highest stroke risk. [28] 

Stroke severity tends to be higher in CKD patients, contributing to a higher mortality rate than in the 

general population. [27,28]. Moreover, stroke outcomes are generally poorer due to higher thromboembolic 

and bleeding risk and increased complications related to thrombolytic therapy, in particular among 

haemodialysis-dependent patients.[28]  

Vascular calcification and arterial stiffness, common to CKD, contribute to increased pulse pressure, 

which in turn contributes to microbleeds and lacunar infarctions.[29] The accumulation of uremic toxins 

foments systemic inflammation and may damage the blood-brain barrier. [28,29] Platelet dysfunction is also 

observed due to disrupted interactions with endothelium. [29] The coexistence of atrial fibrillation and CKD 

increases the stroke risk fivefold.[28] 

 

Neurological performance 

Leucoaraiosis, a radiological sign of neuronal loss, demyelization and gliosis, is commonly observed in 

Chronic Kidney Disease . It is associated with an increased risk of stroke and cognitive decline. [27] Decline 

of eGFR is believed to contribute to reduced volume of deep white matter.[27] 

There is also a profound influence of uremic toxins on the central nervous system. For example Indoxyl 

Sulphate (IS) impedes neuronal homeostasis by inducing oxidative stress, inflammation and further endothelial 

damage. [28]  

Both eGFR loss and albuminuria are correlated with cognitive impairment, with the dialysis-dependent 

group is the most vulnerable. [27,28] It it observed that cognitive deficits in CKD patients primarily affect 

processing and executive functions responsible for planning and performing tasks, the pace of processing and 

executive function are also slowed. [30] Attention, working memory and concentration are also impaired. [30] 

The diagnosis of cognitive decline can be difficult as symptoms can resemble mood disorders, which 

are also frequent in this population.[30] Therefore, it is essential to notice the early signs of the cognitive 

deficit. For example, when the patient forgets to take the medication or is unable to use them properly, or the 

patient reports depression, altered sleep patterns or is unable to respond any question without the family 

member. [31] It is believed that cognitive impairment increases mortality rate due to poor compliance.  

 

Neuropsychiatric impact 

The increased presence of neuropsychiatric disorders in patients with Chronic Kidney Disease is well 

documented. CKD patients are more susceptible to depression than the general population, [32] in particular 

ESKD patients are the most vulnerable, whose incidence of depression is several times higher than general 

population. [32] Larger group of patients reports some symptoms of depression although they do not meet the 

depression criteria. [32] 

This diagnosis of depression is problematic due to overlapped symptoms with those typically  associated 

with CKD or other comorbid disease like reduced appetite, fatigue or they may be misinterpreted as a sign of 

getting old. [32]  

The presence of mood disorders in CKD is associated with increased morbidity and mortality,  as these 

group of patients are more prone to more frequent hospitalizations and demonstrate lower treatment adherence. 

[32] Depression deteriorates social and occupational functioning and negatively affects self-esteem. [32]  

Sleeplessness is reported to be several times more prevalent in CKD patients than general population,[33] 

leading to impaired daytime functioning. The possible contributing factors are comorbid anaemia, disruption of 

calcium-phosphates homeostasis, uremic pruritus, muscle cramps and chronic bone pain possibly triggered by 

inflammatory mediators. [33] Various medicaments also play a role like beta-blockers or mimetics, antidepressants, 
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diuretics and immunosuppressants. [33] Sleep Apnoea Syndrome is also more frequent in CKD patients, possibly 

by hypervolemia, increased chemoreceptor sensitivity to hypercapnia and uremic myopathy affecting respiratory 

muscles. [33] There also appears to be a link between CKD and Restless Leg Syndrome (RLS). Insomnia 

deteriorates the quality of life, accelerates  the cognitive decline and increases the mortality. [33] 

 

Altered Mental Status 

Chronic Kidney Disease is one of the leading causes of altered mental status, including encephalopathy 

and delirium. The causes are complex but consist of several coexistent factors common in CKD, like electrolyte 

abnormalities, fluid excess, hypertension, thiamine deficit, polypharmacy, uremic toxicity, transplant rejection 

and other metabolic disturbances. [34] The detrimental influence of PTH on calcium excess in brain is also 

present. [34] Patients with malnutrition, vitamin B complex deficiency on dialysis are at risk. [34] 

The severity of symptoms varies, from mental clouding to delirium and coma. [34] The onset can be 

nonspecific, it may be interpreted as fatigue, apathy, concentration problems or irritability. [34] As this 

condition progresses confusion, disorientation, hallucinations may also occur. [34]Aside from altered 

consciousness, motor symptoms like tremor, seizures and fasciculations can be observed.[34]  

Patients with hypertension and advanced CKD are susceptible to Posterior Reversible Encephalopathy 

Syndrome (PRES) which presents with reduced consciousness, headache and seizures, accompanied with 

posterior white matter lesions in neuroimaging. [34] Rapid electrolyte and fluid volume shifts during the 

initiation of dialysis may result in Dialysis Disequilibrium Syndrome, especially in patients with severe 

uraemia. [34] These sudden changes can cause cerebral oedema leading to altered consciousness, convulsions 

and headache. [34]  

Due to impaired drug metabolism in CKD the risk of drug accumulations and interactions is markedly 

increased which can cause drug-induced encephalopathy. [34] There is also frequent prevalence of peripheral 

neuropathy in End Stage Renal Disease. [34] Up to 90% dialysis-dependent patients can feel pain and, loss of 

sensation, primarily in the distal lower limbs.[34]  

 

Risk of falls 

A particularly insidious and common issue in patients with Chronic Kidney Disease is the increased 

vulnerability to falls, by multiple coexistent factors. As previously mentioned CKD contributes to sarcopenia 

and bone mass loss. Muscle atrophy appears to be the primary factor reducing gait speed and coordination. 

Sarcopenia leads to more frequent falls, resulting in hospitalizations and further complications. [35] 

However the etiology of falls is not limited to musculoskeletal system. Due to frequent comorbid 

neuropathy the proprioceptive sensation is distorted, thus the movement is less secure and undecisive. [34] 

One key factor is the presence of orthostatic hypotension, a condition in which every elevation movement 

involves sudden blood pressure decrease in carotid arteries. It is observed that orthostatic hypotension is more 

frequent in patients with eGFR lower than 60. [36] Since CKD contribute significantly to vascular stiffness 

and reduced arterial compliance, the ability to maintain adequate cerebral perfusion upon standing is severely 

weakened. [36] This is further exacerbated by diminished sensitivity of the baroreceptors. [36] Autonomic 

dysfunction is present since the early stages of CKD and increases the risk of falls. [35,36]  

The main risk of orthostatic hypotension is the sudden cerebral perfusion, which can result in transient 

loss of consciousness which may result in severe injuries if the patient is also unable to protect itself to reduce 

injuries. Slowed reaction time is caused by several brain injuries and cognitive decline induced by vascular 

lesions, malfunction of blood circulation in the arterioles, the toxicity of CKD and comorbid anaemia.  

Frequent falls and injuries, combined with a sensation of instability can lead to reluctance to move and 

promoting further loss of mobility. [35] Haemodialysis patients are especially prone to orthostatic hypotonia 

incidents due to rapid fluid shifts and possible miscalculations of the estimated dry mass. [35]  

The problem is intensified by cerebral small vessel disease, which normally requires high-pressure blood 

flow. Consequently, CKD patients are vulnerable to falls and serious injuries, such as hip fractures, which 

occurs three times more often than in the general population. Vitamin D deficiency, frequently observed in 

CKD, further reduces muscle strength, thereby increasing fall risk. [7,35] Additionally, polypharmacy is the 

significant cause of falls, due to  more frequent drug interactions. [35]  
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Dermatological aspects 

Skin lesions are also more frequently observed in patients with Chronic Kidney Disease. It is estimated 

that at least half of CKD patients suffer from some form of dermatological condition.[37] The most prevalent 

are generalized pruritus, xerosis, pigmentation changes, purpuric spots, nail and mucosal lesions. [37] It is 

estimated that the majority of haemodialysis-dependent patients suffer from pruritus, which is a marker of a 

poor prognosis of end-stage renal disease. [37] The main contributing factors to pruritus are 

hyperparathyroidism, anaemia, hyperphosphatemia, hypercalcemia, hypermagnesemia, hypervitaminosis-A 

and comorbid congestive heart failure. [37]  

 

Medication Complications 

Moreover, Chronic Kidney Disease impacts the methods of medication. As the several drugs are 

metabolised and excreted via the kidney there is an increased risk of adverse effects due to  xenobiotic 

accumulation or electrolyte disturbances. Since CKD patients often present with other comorbidities , they 

need to use several medicaments, each associated with multiplied risk of interactions and toxic side effects. 

CKD impairs the ability of the kidneys to regulate electrolyte homeostasis,  resulting in greater 

susceptibility to acute electrolyte abnormalities . Loop diuretics can trigger hypokalaemia, hipochloremic 

alkalosis, dysmagnesemia as well as both hypo- and hypernatremia. [38,39] Hyperkalaemia is prevalent in 

patients using RAAS-blockers, potassium-sparing diuretics and trimethoprim-sulfamethoxazole. [38]   

CKD patients are also more vulnerable to adverse effects of commonly used medicaments. Those treated 

with RAAS inhibitors are vulnerable to AKI incidents more frequently, in particular when used in combination with 

diuretics, NSAIDS, SGLT-2 inhibitors or the second RAAS-inhibitor,[38] or during summer heatwaves. [39].  

There is a notably elevated risk of toxicity with narrow therapeutic index drugs, such as aminoglycosides, 

digoxin, lithium, warfarin and others , in such cases, therapeutic drug monitoring is recommended.[39]  

Morphine exhibits potentiated and prolonged effects in CKD due to accumulation of active metabolites. [39] 

CKD patients are at risk for iodinated contrast-induced nephropathy, particularly if not properly hydrated before 

imaging procedures. [39] Phosphate-based bowel preparations can contribute to phosphate nephropathy. [39]  

Patients with comorbid diabetes are at increased risk of hypoglycaemia, especially if treated with insulin 

or sulfonylureas. [39] There risk of bleeding complications is elevated unless the anticoagulant dosage is 

reduced. [39] Finally, it is essential to avoid herbal preparations, as these are frequently used by patients 

triggering possible harmful interactions. [39] 

 

Management 

The prognosis of Chronic Kidney Disease in the elderly population is generally unfavourable. Self-

reported quality of life often decreases after the initiation of dialysis treatment and the dialysis program is 

associated with an estimated 10% annual mortality rate.[40]  

Although it is not possible to reverse renal damage, the progression of CKD to more advanced stages 

can be slowed. Renal transplantation is considered the most effective treatment for End-Stage Renal Disease 

and remains the sole method capable of improving both quality and duration of life. [41]  

However, determining who is eligible for the kidney transplant in the elderly population is  unclear. [41] 

The graft survival is typically shorter in elderly recipients in comparison to younger patients. [41] The age of 

a patients does not disqualify them from receiving a kidney transplant, [41] but multimorbidity and 

susceptibility to cancers in older adults may be a significant contraindicators . Additionally, the presence of 

frailty and impaired functional mobility is associated with bad prognosis after the kidney transplantation. [41] 

There are two principal approaches to managing the End Stage Renal Disease: the conservative kidney 

management (CKM) and dialysis. The choice which path should follow the patient depends on his perception 

of treatment and the treatment goals: what is more important to patient: extending the lifespan or maintaining 

the highest possible quality of life or addressing other specific priorities. [40]  

Regardless of the chosen pathway it is important to provide comprehensive, multidisciplinary care, 

considering the complexity and diversity of CKD symptoms. To minimize polypharmacy, non-

pharmacological interventions should be prioritized over medication. [41,42] If pharmacological therapy 

becomes necessary if should be used at the lowest effective dose and quantity. [41,42]  

Conservative kidney management (CKM) is an appropriate alternative for patients over 80 years of age 

or for those with serious comorbid condition. [10,40] It has been shown that CKM can offer comparable 

outcomes in terms of lifespan and quality of life when compared to dialysis as the benefits of dialysis are 

observed to diminish. [10,40]  
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Its role is to control the most common symptoms associated with CKD, such as fatigue, pruritus, nausea, 

sleeplessness and mood disorders, by preserving the residual kidney function  for as long as possible, and by 

delaying the initiations of dialysis through minimizing disease progression. [42] 

It is important to maintain optimal blood pressure, although excessive reduction of blood pressure should 

be avoided, as it increases the risk of falls and deteriorates cognitive performance.[42] Proper fluid balance 

should be achieved through dietary sodium restriction and, if necessary, by loop diuretics.[42]  

Anaemia management should aim to alleviate symptoms, such as dyspnoea, fatigue and cognitive 

impairment.[19,42] Since disorders in calcium-phosphates metabolism are a major contributor to CKD symptoms, 

regulation of mineral balance is essential for preserving  quality of life and the residual kidney function. 

Supplementation with active form vitamin D and restrict the phosphates intake should be considered. [42]  

Correction of metabolic acidosis is also beneficial in preserving muscle and bone mass. [42] Preventing 

hyperkalaemia is a key to minimizing the risk of arrhythmias and can be achieved by dietary potassium 

restriction and avoiding hypotensive medicaments thar increases potassium level such as RAAS inhibitors.[42]  

If the patient decides to begin dialysis, he should choose the preferred method. Peritoneal dialysis (PD) 

may be better options for those with adequate care at home. [42] It gives the patient greater flexibility as it 

does not require several visits a week to a dialysis centre. It has been show that PD preserves residual kidney 

longer than haemodialysis and is associated with fewer abrupt haemodynamic and electrolyte shifts, which 

may explain why peritoneal dialysis is associated with lesser incidents of vascular incidents. [42,43]  

However, main disadvantages of PD are the necessity for maintaining strict hygiene, patient compliance 

or reliance on a caregiver. [42] Otherwise PD carries the risk of peritonitis and insufficient dialysis efficacy. 

[42] Moreover, the availability of PD is limited to patients with no prior significant surgery history, with proper 

body mass and without prior inflammatory process in abdominal cavity.[42] 

The alternative is haemodialysis, which is associated with adverse effects on quality of life and loss of 

independence, due to the need to attend dialysis session usually three times per week, with limited flexibility. 

Some patients experience post-dialysis fatigue and need to recover from haemodialysis session due to sudden 

fluid and electrolytes changes. [42] Haemodialysis has also been reported to increase blood pressure through 

activation of the renin-angiotensin-aldosterone system (RAAS) likely as a consequence of rapid volume 

changes during treatment. [43]  

 

Conclusions 

Regardless of stages of Chronic Kidney Disease, patients need to have treatment methods individualized 

accordingly to their kidney condition and comorbidities. All individuals with  CKD patients require 

multidisciplinary care, which can help preserve functional independence, optimize symptom control and slow 

progression of the disease. Therapeutic decisions should aim to balance between extending lifespan and 

improving quality of life.  

Early detection of CKD with proper management of burdensome symptoms such as mood disorders, 

sleeplessness or pruritus can significantly improve the quality of life of patients. Furthermore, it may limit 

organ damage, expand therapeutic options and reduce the risk of cardiovascular incidents.  

Appropriate long-term management of CKD can delay the need for renal replacement treatment, such 

as dialysis, thereby allowing patients to maintain greater independence and psychosocial stability.  

Future research should focus on optimizing conservative management of Chronic Kidney Disease and 

identifying early prognostic indicators to enhance the management of earlier stages of CKD. 
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