




 CKD tends to progress inexorably to ESKD, 
although the rate of progression may depend 
upon the underlying nephropathy.

 Patients with chronic glomerular diseases 
tend to deteriorate more quickly than those 
with chronic tubulointerstitial nephropathies. with chronic tubulointerstitial nephropathies. 

 Hypertension and heavy proteinuria are bad 
prognostic indicators. 

 A nonspecific renal scarring process common 
to renal disorders of different aetiologies may 
be responsible for progression.











 The underlying cause of CKD should be 
treated aggressively wherever possible.

 Renoprotection

 The multidrug approach to chronic 
nephropathies has been formalized in an nephropathies has been formalized in an 
international protocol.













 Goals of treatment:  BP <120/80
 Proteinuria <0.3 g/24 h
 Treatment
 Patients with chronic kidney disease and proteinuria >1 

g/24 h: ACE inhibitor increasing to maximum dose 
 Add angiotensin receptor antagonist if goals are not 

achieveda
 Add diuretic to prevent hyperkalaemia and help to control 

BPBP
 Add calcium-channel blocker (verapamil or diltiazem) if 

goals not achieved
 Additional measures
 Statins to lower cholesterol to <4.5 mmol/L
 Stop smoking (three-fold higher rate of deterioration in 

CKD)
 Treat diabetes (HbA1c <7%, 53 mmol/mol)
 Normal protein diet (0.8–1 g/kg bodyweight)



 Hyperkalaemia ( 3.5-5.5 mEq/L)
 Hyperkalaemia often responds to dietary 

restriction of potassium intake. 

 Drugs which cause potassium retention



Increased release from
cells

Decreased excretion

(decreased Na+/K+-ATPase
activity)
Acidosis
Diabetic ketoacidosis
Rhabdomyolysis/tissue damage
Tumour lysis

Acute kidney injury 
Drugs:
Amiloride Triamterene
Spironolactone/
ACE inhibitors/ACE blockers
NSAIDs Tumour lysis

Increased extraneous
load
Potassium chloride
Salt substitutes
Transfusion of stored blood

NSAIDs
Ciclosporin treatment
Heparin treatment
Aldosterone deficiency
Addison’s disease
Acidosis



 Immediate
 ECG monitor and i.v. access
 Protect myocardium 10 mL of 10% calcium gluconate i.v. over 5 min
 Effect is temporary but dose can be repeated after 15 min
 Drive K+ into cells
 Insulin 10 units + 50 mL of 50% glucose i.v. over 10– 15 min 

followed by regular checks of blood glucose and plasma K+
 Repeat as necessary:
 and/or correction of severe acidosis (pH <6.9) – infuse NaHCO3  and/or correction of severe acidosis (pH <6.9) – infuse NaHCO3 

(1.26%)
 and/or salbutamol 0.5 mg in 100 mL of 5% glucose over 15 min 

(rarely used)
 Later
 Deplete body K+ (to decrease plasma K+ over the next 24 hours)
 Polystyrene sulphonate resins:
 15 g orally up to three times daily with laxatives 30 g rectally 

followed 9 h later by an enema
 Haemodialysis or peritoneal dialysis if the above fails.



 Correction of acidosis helps to correct 
hyperkalaemia in CKD, and may also decrease 
muscle catabolism. 

 Sodium bicarbonate supplements are often 
effective (4.8 g (57 mmol) of Na+ and HCO3 –
daily 

 Interestingly, correction of metabolic acidosis by  Interestingly, correction of metabolic acidosis by 
sodium bicarbonate at a mean dose of 1.8 g/day 
was also associated with marked reduction in the 
rate of progression of CKD and development of 
ESKD in patients with stage 4 and 5 CKD. 

 Calcium carbonate, also used as a calcium 
supplement and phosphate binder, has a 
beneficial effect on acidosis.







 Hypocalcaemia and hyperphosphataemia 
should be treated aggressively, preferably 
with regular (e.g. 3-monthly) measurements 
of serum PTH to assess how effectively of serum PTH to assess how effectively 
hyperparathyroidism is being suppressed.

 Dietary restriction of phosphate is seldom 
effective alone, because so many foods 
contain it. 



 Oral calcium carbonate or acetate reduces 
absorption of dietary phosphate but is  
contraindicated where there is 
hypercalcaemia or hypercalciuria.

 Aluminium-containing gut phosphate binders 
are very effective but absorption of 
aluminium poses the risk of aluminium bone aluminium poses the risk of aluminium bone 
disease and development of cognitive 
impairment.

 They are now rarely used in the developed 
countries but are still used in the developing 
countries because they are extremely cheap.



 Gut phosphate binders. 
 The polymer sevelamer reduces the calcium load 

and attenuates vascular calcification and also 
lowers cholesterol levels by 10%. However, it has 
not been shown to reduce mortality.

 Lanthanum carbonate is a non-calcium, non-
aluminium phosphate binder that is effective and 
has a good safety profile. has a good safety profile. 

 Nicotinamide, an alternative to phosphate 
binders,

 blocks the intestinal sodium/inorganic phosphate 
(Na/Pi) co-transporter. It reduces phosphate 
levels and PTH levels alongside improvement in 
the lipid profile in dialysis patients.



 Calcitriol (1,25-dihydroxycholecalciferol) or a 
vitamin D analogue, such as alfacalcidol, used 
in early CKD has

 no deleterious effect upon renal function 
provided hypercalcaemia is avoided. 

 Vitamin D therapy has the disadvantage that 
it increases not only calcium but also it increases not only calcium but also 
phosphate absorption and may therefore 
exacerbate hyperphosphataemia and ectopic 
calcification including calciphylaxis 
(calcification of small vessels).



 Calcimimetic agents (e.g. cinacalcet, a 
calcium sensing  receptor agonist,) have also 
been tried in established secondary 
hyperparathyroidism with successful 
suppression of PTH levels an lowering of 
calcium × phosphate product. calcium × phosphate product. 

 The long-term safety and efficacy of these 
agents has recently been confirmed and 
several observational studies have 
demonstrated that use of cinacalcet is 
associated with survival advantage





 Anaemia treatmet

 The anaemia of erythropoietin (EPO) 
deficiency can be treated with synthetic 
(recombinant) human EPO (epoetin-α or -β, 
or the longer-acting darbepoetin-α or 
polyethylene glycol-bound epoetin-β). 

 Blood pressure, haemoglobin concentration  Blood pressure, haemoglobin concentration 
and reticulocyte count are measured every 2 
weeks and the dose adjusted to maintain a 
target haemoglobin of 110–120 g/L.



 Failure to respond to 300 U/kg weekly, or a 
fall in haemoglobin

 after a satisfactory response, may be due to 
iron deficiency, bleeding, malignancy, 
infection, inflammation or formation of anti-
EPO neutralizing antibodies. 

 The demand for iron by the bone marrow is  The demand for iron by the bone marrow is 
enormous when erythropoietin is 
commenced. 

 Patients on EPO therapy are regularly 
monitored for iron status



 Correction of anaemia with EPO 
 improves quality of life, exercise tolerance and 

sexual and cognitive function in dialysis patients, 
 and leads to regression of left ventricular 

hypertrophy.
 Avoidance of blood transfusion also reduces the 

chance of sensitization to HLA antigens, which 
may otherwise be a barrier to successful renal 
transplantation.
The disadvantages of erythropoietin therapy are  The disadvantages of erythropoietin therapy are 
that it is

 expensive and causes a rise in blood pressure in 
up to 30% of patients, particularly in the first 6 
months. 

 A rare complication is encephalopathy with fits, 
transient cortical blindness and hypertension. 





















 This should be minimized in patients with CKD.

 Tetracyclines (with the possible exception of 
doxycycline) should be avoided in view of their anti-
anabolic effect and tendency to worsen uraemia. 

 Drugs excreted by the  kidneys, such as gentamicin, 
should be prescribed only in the absence of any 
alternative and drug levels monitored if feasible.alternative and drug levels monitored if feasible.

 Non-steroidal anti-inflammatory drugs (NSAIDs) 
should be avoided. 

 Potassium-sparing agents, such as spironolactone
and amiloride, pose particular dangers, as do 
artificial salt substitutes, all of which contain 
potassium.





Renal replacement therapy

 Approximately 100 white individuals per million 
population commence renal replacement therapy in 
the UK each year.

 The corresponding figure in black Africans and 
Asians in the UK is three to four times higher, largely 
owing to diabetic and hypertensive nephropathy. 

The aim of all renal replacement techniques is to  The aim of all renal replacement techniques is to 
mimic the excretory functions of the normal kidney, 
including excretion of nitrogenous wastes,

 Maintenance of normal electrolyte concentrations, 
and maintenance of a normal extracellular volume.







Haemodialysis
 Basic principles
 In haemodialysis, blood from the patient is 

pumped through an array of semipermeable
membranes (the dialyser, often called an 
‘artificial kidney’), which bring the blood into 
close contact with dialysate, flowing close contact with dialysate, flowing 
countercurrent to the blood.

 The plasma biochemistry changes towards 
that of the dialysate owing to diffusion of 
molecules down their concentration 
gradients.



 Dialysis prescription
 Dialysis must be tailored to an individual 

patient to obtain optimal results.
 Initiation of dialysis
 In clinical practice there is a wide variation in 

the timing of the starting dialysis therapy in 
patients with stage 5 CKD.

 There is a general tendency to start dialysis  There is a general tendency to start dialysis 
earlier with eGFR close to 15 mL/min rather 
then below 10 mL/min, despite a recent 
study showing that early initiation of dialysis 
was not associated with an improvement in 
survival or clinical outcomes.



 Frequency and duration

 Frequency and duration of dialysis are 
adjusted to achieve

 adequate removal of uraemic metabolites and 
to avoid excessive fluid overload between 
dialysis sessions. 

An adult of average size usually receives 4–5  An adult of average size usually receives 4–5 
hours’ treatment three times a week. 





 Peritoneal dialysis
 Peritoneal dialysis utilizes the peritoneal 

membrane as a semipermeable membrane, 
avoiding the need for extracorporeal circulation 
of blood. 

 This is a very simple, low technology treatment 
compared to haemodialysis. 

 The principles are simple.
 A tube is placed into the peritoneal cavity  A tube is placed into the peritoneal cavity 

through the anterior abdominal wall.
 Dialysate is run into the peritoneal cavity, usually 

under gravity.
 Urea, creatinine, phosphate and other uraemic

toxins pass into the dialysate down their 
concentration gradients.



 Continuous ambulatory peritoneal dialysis 
(CAPD).

 Dialysate is present within the peritoneal 
cavity continuously, except when dialysate is 
being exchanged.

 Dialysate exchanges are performed three to 
five times a day, using a sterile no-touch five times a day, using a sterile no-touch 
technique to connect 1.5–3 L bags of 
dialysate to the peritoneal catheter;

 each exchange takes 20–40 min. This is the 
technique most often used for maintenance 
peritoneal dialysis in patients with ESKD.



 Complications of all long-term dialysis
 Cardiovascular disease  and sepsis are the leading 

causes of death in long-term dialysis patients.
 Causes of fatal sepsis include peritonitis complicating 

peritoneal dialysis and Staph. aureus infection 
(including endocarditis) complicating the use of 
indwelling access devices for haemodialysis.

 Dialysis amyloidosis
 This is the accumulation of amyloid protein as a 

result of failure of clearance of β2-microglobulin. 
 This is the accumulation of amyloid protein as a 

result of failure of clearance of β2-microglobulin. 
This protein is the light chain of the class I HLA 
antigens and is normally freely filtered at the 
glomerulus but is not removed by cellulose-based 
haemodialysis membranes.

 The protein form amyloid deposits, which may cause 
median nerve compression in the carpal tunnel or a 
dialysis arthropathy.



Transplantation
 Successful renal transplantation offers the 

potential for almost complete rehabilitation in 
ESKD. This mode of renal replacement therapy 
has significant survival advantage compared to 
dialysis patients on transplant waiting lists. dialysis patients on transplant waiting lists. 

 It allows freedom from dietary and fluid 
restriction; anaemia and infertility are corrected; 
and the need for parathyroidectomy is reduced. 

 It is the treatment of choice for most patients 
with ESKD. 



 The technique involves the anastomosis of an 
explanted human kidney, usually either from 
a cadaveric donor or from a living close 
relative, on to the iliac vessels of the recipient

 The donor ureter is placed into the recipient’s  The donor ureter is placed into the recipient’s 
bladder. Unless the donor is genetically 
identical (i.e. an identical twin), 
immunosuppressive treatment is needed, for 
as long as the transplant remains in place, to 
prevent rejection. 



 in patient selection and assessment of donor–
recipient compatibility, improvements in 
surgical techniques and the development of 
more efficient immunosuppressive regimens 
have increased patient and graft survival. 

 Some 80% of grafts now survive for 5–10 
years in  the best centres, and 50% for 10–30 
years. years. 

 However, the half-life of renal allografts is 
still 13–16 years. 

 The three most common causes of late graft 
loss are death with functioning graft, 
recurrence of renal disease and chronic 
allograft nephropathy
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