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CHAPTER 7 

NEPHROLOGY/UROLOGICAL DISORDERS 
 

7.1 NEPHROLOGY DISORDERS 
 

 

CAUTION 
Check all medicines for possible dose adjustment based on eGFR 

 

Principles of dosing medication in patients with Chronic Kidney 
Disease (CKD) and Acute Kidney Injury (AKI) 

In the setting of kidney failure, all prescribed medications should be reviewed 
regularly to ensure that they are safe and at the correct dose for the estimated 
glomerular filtration rate (eGFR). Currently, the most reliable measure of 
eGFR is the CKD-EPI in adults and Schwartz equation for children. 
Nephrotoxic drugs should be avoided in the setting of any kidney dysfunction. 
Prior to starting any medication, review for previous drug allergies and 
adverse events. Monitoring of drug toxicity and levels is important where 
available (e.g. aminoglycosides).   

In AKI, the eGFR is not reliable as kidney function changes 
rapidly. Therefore, it is essential to monitor eGFR and doses of 
medications regularly.  

Recommendations for medicines that require dose adjustment in renal 
impairment can be found in the South African Medicine Formulary (SAMF), 
package insert, and from many online resources e.g.: 
http://www.globalrph.com/index_renal/ 
 

7.1.1 CHRONIC KIDNEY DISEASE (CKD) 
N18.1-5/N18.9 
 

DESCRIPTION 
Evidence of structural damage (e.g., proteinuria/haematuria) or loss of kidney 
function (eGFR <60 mL/min/1.73 m2), present for >3 months. 
Markers of kidney damage include: 
- proteinuria; (UPCR = urine protein to creatine ratio; UACR = urine albumin 

to creatine ratio): 
▪ Severely increased: UPCR >0.05 g/mmol (>0.500g/g); UACR > 

30mg/mol (300mg/g).  
▪ Moderately increased: UPCR 0.015-0.05 g/mmol (0.15-0.5 g/g); 

UACR 3-30 mg/mmol (30-300 mg/g). 
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▪ Normal or mildly increased: UPCR <0.015 g/mmol (<0.15 g/g); 
UACR <3 mg/mmol (<30 mg/g).           
 
        

- urine dipstick positive for blood and/or protein (for females with 
haematuria: exclude current menstrual cycle), 

- increased serum creatinine or low eGFR <60 mL/min/1.73 m2, 
- abnormal kidneys on ultrasound, e.g. polycystic, small in size and 

scarring, 
- abnormalities on kidney biopsy, 
- electrolyte abnormalities due to tubular disorders, 
- history of renal transplant. 
 

eGFR calculator online access:  
https://www.kidney.org/apps/professionals/egfr-calculator  
 

Table 7.1: Common causes of CKD  
Category Example 

Vascular Hypertension, renal artery stenosis, vasculitis etc. 

Glomerular 
diseases 

Diabetes, autoimmune diseases (e.g. lupus nephritis), 
chronic systemic infections (e.g. HIV, HBV, syphilis), 
drugs, neoplasia 

Tubulointerstitial 
diseases  

UTI, drug-induced interstitial nephritis (e.g. rifampicin, 
allopurinol, fluoroquinolones, sulphonamides, beta-
lactam antibiotics, proton pump inhibitors, non-steroidal 
anti-inflammatory drugs) 

Structural Polycystic kidneys, renal masses, obstruction (stones, 
strictures) 

Others Congenital 
 

Chronic kidney disease can be entirely asymptomatic  
until over 75% of kidney function is lost. 

 
TREATMENT AND PREVENTION STRATEGIES ACCORDING TO STAGE OF 
DISEASE  
Adverse outcomes of CKD can often be prevented or delayed through early 
detection and treatment of risk factors for CKD. 
In patients with CKD, the stage of disease should be assigned based on the 
level of kidney function according to the classification below, irrespective of 
diagnosis. 
  
Adults with early CKD i.e. stages 0–3 can be managed at primary care level 
once the cause and plan for care has been established. 
All stage 4 and 5 patients require referral/consultation with a specialist. If the 
patient is a candidate for long-term dialysis, referral to nephrology is advised. 
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Figure 7.1: Prognosis of CKD by GFR and albuminuria categories: KDIGO 2024 
 Persistent albuminuria categories 

Description and range 

A1 A2 A3 

Normal to 
mildly 
increased 

Moderately 

increased 

Severely 

increased 

ACR* 
   <30 mg/g 

<3 mg/mmol 

ACR* 
30–300 mg/g 

3–30 mg/mmol 

ACR* 
>300 mg/g 

>30 mg/mmol 
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G1 Normal or high ≥90    

G2 Mildly decreased 60 –89    

G3a Mildly to moderately 
decreased 

45–59   Refer 

G3b Moderately to 
severely 
decreased 

30–44  Refer Refer 

G4 Severely 
decreased 

15–29 Refer Refer Refer 

G5 Kidney failure <15 Refer Refer Refer 

ACR: albumin to creatinine ratio in urine specimen. 

Green: low risk (if no other markers of kidney disease, no CKD); yellow: moderately increased risk; orange: high 
risk; red: very high risk; A1, A2, A3 = categories of albuminuria; G1, G2, G3a, G3b, G4, G5 = categories of eGFR 

 

 
 
 

GENERAL MEASURES 
» Address cardiovascular disease risk factors. See Section 3.1: Ischaemic 

heart disease and atherosclerosis, prevention. 
» Limit total daily salt intake (including salt in food). Consult with dietician as 

required. 
 
» Avoid nephrotoxic drugs/agents like NSAIDs, 

aminoglycoside antibiotics and radiocontrast media. 
» Regular exercise and target BMI (BMI <25 kg/m2) according to South 

African reference ranges. 
» Screen for proteinuria. 

- If urine dipstick 1+ or greater, repeat on a properly collected midstream 
urine specimen on another occasion.  

- If proteinuria persists, quantify protein with a spot urine protein 
creatinine ratio. Significant proteinuria = spot urine protein-creatinine 
ratio (PCR) of > 0.15 g/g or > 0.015 g/mmol. If urine dipstick <1+, 
measure urine ACR. 
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» Patients differ in their ability to excrete a salt and water load and therefore 
fluid balance should be individualised. 

» Refer patients to rehabilitation for multidisciplinary care and optimisation 
of function outcomes e.g., improved muscle strength and cardiovascular  
fitness, reduced blood pressure, weight management.   

 

MEDICINE TREATMENT 
The following interventions may delay progression of kidney disease. 
 

Proteinuria reduction 
Ideal targets: UPCR <0.03 g/mmol or UACR <3 mg/mmol.  
Most benefit is achieved by reducing UPCR to <0.1 g/mmol or UACR <100 
mg/mmol. 
 
▪ Start treatment with a low dose of ACE-inhibitor and titrate up to the 

maximum tolerated dose, e.g. 

• Enalapril, oral. 
o Start with 5 mg 12 hourly and titrate to 20 mg 12 hourly, 

if tolerated.  
o Monitor creatinine and potassium after 2 weeks if eGFR <60 

mL/min/1.73 m2 and after 4 weeks if eGFR >60 mL/min/1.73 m2. 
o If creatinine increases by >20% from the baseline, stop ACE-inhibitor 

and consult a specialist. 
 

ACE-inhibitor not tolerated due to intractable cough: 
▪ Consider an angiotensin II receptor blocker (ARB), e.g.: 

(specialist initiated) 
 

• Losartan, oral,  
o Start with 50 mg daily and titrate to 100 mg daily, if tolerated.  
o Replacing ACE-inhibitor with ARB does not preclude the risk of  

angioedema. 
 

CAUTION 
ACE-inhibitors and ARBs can cause or exacerbate hyperkalaemia in CKD. 
Check the serum potassium before starting these medicines and monitor 
serum potassium on therapy. 

 
Hypertension 
Optimise BP control with additional antihypertensive agents. BP control 
results in a lowering of proteinuria and slower decline in eGFR. 
Target BP for patients with hypertension: <140/90 mmHg. 
Target BP for patients with hypertension and confirmed CKD and/or diabetes: 
<130/80 mmHg.  
See Section 3.6: Hypertension. 
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Hyperlipidaemia 
If hyperlipidaemia is a co-existent cardiovascular risk factor, manage according 
to Section 3.1: Ischaemic heart disease and atherosclerosis, prevention. 
 

Diabetes mellitus 
In diabetics, optimise control according to Section 8.5: Diabetes mellitus. 
In diabetics with kidney disease there is an increased risk of hypoglycaemia.  
 

Insulin is the safer option to control blood glucose in patients with eGFR<60 
mL/min/1.73m2.  
 

Note: 
» Insulin requirements will decrease as kidney disease progresses. 
» Stop glibenclamide when eGFR <60 mL/min/1.73 m2 because of an 

increased risk of hypoglycaemia. 
» Reduce metformin dose when eGFR <60 mL/min/1.73 m2 (maximum dose 

500 mg 12 hourly). 
» Discontinue metformin when eGFR <30 mL/min/1.73 m2 because of the 

risk of lactic acidosis. 
  

Fluid overload and oedema 

• Furosemide, oral or IV, 20 to 80 mg daily, as a single or divided doses, 
initiating at the lowest effective dose and titrating upwards. Dose may be 
increased to 160 mg daily (IV or oral) in divided doses. 
o First establish an effective dose and ascertain if urination occurs within 

1-2 hours of intake. If urination does not occur within 1-2 hours, the 
dose should be increased further until urination ensues. 

o Diuretic action starts within 60 minutes of dose, hence divided doses 
should be given in the morning and afternoon, e.g. 8 AM and 2 PM. 

 
 

When fluid overloaded and eGFR <60 mL/min/1.73 m2, start: 

• Furosemide, oral or IV, 40 mg in divided doses (e.g., 8 AM and 2 PM). 
o Titrate to a maximum of 500 mg in divided doses (e.g., 8 AM and  

2 PM). 
o Furosemide is ineffective when patients are on dialysis and anuric. 

 

Hypocalcaemia and hyperphosphatemia 
The aim is to lower phosphate levels and maintain normal calcium levels to 
ensure calcium-phosphate product (i.e. Ca x PO4) <4.4 mmol2/L2, to prevent 
calcium deposition in vessels and tissue which aggravates vascular disease. 
 

Restrict dietary phosphate intake. (Dietitian consultation.) 
https://unckidneycenter.org/kidneyhealthlibrary/nutrition-and-kidney-disease/  
 

Patients with CKD stage 3–5, not on dialysis: 
Hyperphosphataemia and/or hypocalcaemia: 

• Calcium (elemental), oral, 500 mg 8 hourly with meals if 
calcium-phosphate product <4.4 mmol2/L2. 
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o Increase to approximately 1 g 8 hourly with meals if 
hyperphosphatemia persists. 

 

• Aluminium hydroxide 300mg/5ml, oral, 10 mL 8 hourly with meals if 
calcium-phosphate product >4.4 mmol2/L2, for two weeks only, then switch 
to calcium carbonate. 
 

 

Hypocalcaemia and low or normal serum phosphate: 

• Calcium (elemental), oral (calcium carbonate), 500 mg 8 hourly two hours 
after meals, increase to approximately 1 g 8 hourly between meals. 

 

In patients with CKD stage 5 who are not candidates for kidney replacement 
therapy, the benefits of phosphate binding are unclear, and regular PTH 
(parathyroid hormone) monitoring is not necessary. 
 

Patients considered suitable candidates for kidney replacement therapy: 
Monitor Ca++, PO4 and PTH levels, as per Figure 7.1  
 

For hyperphosphataemia uncontrolled on calcium carbonate: 

• Aluminium hydroxide BP (300 mg/5 mL), oral, 10 mL 8 hourly. (Specialist 
initiated.) 
o To prevent dementia associated with chronic aluminium toxicity, do not 

use for longer than 3 months. 
 
For hyperparathyroidism, initiate when PTH levels >2 times upper limit of 
normal range: (Specialist initiated) 
(N25.8) 

• Calciferol, oral, 50 000 IU once weekly.  
OR 

• Calcitriol, oral, 0.25–4 mcg daily.  
 
Anaemia associated with CKD in patients on dialysis programmes 
N18.3-5†/N18.9† + (D63.8*/Z49.1-2) 

 
Patients receiving chronic haemodialysis or peritoneal dialysis commonly 
develop anaemia due to reduced erythropoietin production and iron 
deficiency.  

 
Adequate iron stores are required for effective erythropoiesis during 
treatment with erythropoiesis-stimulating agents (ESAs). Iron status 
should therefore be assessed and iron deficiency corrected prior to, or 
concurrently with, initiation of ESA therapy (see Section 2.1.1: Anaemia, iron 
deficiency). 

 
Patients with CKD receiving dialysis should have iron therapy guided by 
specialist renal unit protocols and current KDIGO recommendations.  
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Iron therapy may be initiated when ferritin and Transferrin saturation (TSAT) 
fall below recommended thresholds. Iron therapy should generally be withheld 
if TSAT is ≥40%. 

 
 

Administration of ESAs in the presence of iron deficiency results in 
a suboptimal haemoglobin response and may lead to unnecessary 
dose escalation. 
 

 
Intravenous (IV) iron is preferred in patients receiving dialysis. However, oral 
iron may be used where IV is not feasible. If there is inadequate response or 
intolerance to oral iron, intravenous iron should be administered. See 
Section 2.1.1: Anaemia, iron deficiency for details: 
 
▪ Iron, IV, e.g.: 

• Iron sucrose, slow IV infusion, 200 mg in 200 mL sodium chloride 0.9%, 
over 30 minutes. 

If IV iron is not feasible: 

• Iron, elemental, oral (see Section 2.1.1: Anaemia, iron deficiency). 

AND 

Chronic haemodialysis 
• Short to intermediate-acting Erythropoietin Stimulating Agents (ESAs), 

e.g.: 

o Erythropoietin alpha or beta, 40–50 IU/kg/dose, IV/SC 2–3 times 
weekly and assessed at 4 weekly intervals. 

o Administer IV dose over 1–5 minutes. 
o If necessary, dose may be increased by 25 IU/kg. 

 
 

Note: Haemoglobin levels above 11.5 g/dL are associated with 
an increased risk of cardiovascular and thromboembolic events. 
 
 

OR 
Peritoneal dialysis 
Long-acting erythropoiesis-stimulating agents (ESAs): 
• Methoxy polyethylene glycol-epoetin beta, administered as a single 

subcutaneous injection once monthly, may be considered in patients 

receiving peritoneal dialysis whose haemoglobin has been stabilised by 

treatment with ESA. 

o Initiation and dose adjustment should be undertaken by a specialist 

experienced in dialysis management. 
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o Patients currently treated with short- or intermediate-acting ESAs 

(e.g. epoetin alfa or epoetin beta) may be converted to methoxy 

polyethylene glycol-epoetin beta according to the previously 

administered ESA dose. 

 

Previous Weekly 
Epoetin Dose 
(Units/week)  

Previous Weekly 
Darbepoetin Alfa 
Dose (µg/week) 

Methoxy polyethylene 
glycol epoetin beta Dose 

Once Monthly (µg/month) 
 

< 8000 < 40 120 
 

8000 - 16000 40-80 200 
 

> 16000 > 80 360 
 

 
 
 

o Should ideally be stored in the refrigerator (2°C to 8°C). Where 
refrigeration is not possible, the product may be stored at room 
temperature (not above 30°C) for a maximum duration of one month. 
Once the product has been stored at room temperature, use within 
one month. 

o Monthly monitoring of haemoglobin is recommended for at least the 
first 3-6 months after Methoxy polyethylene glycol-epoetin beta 
initiation. 
 

Review dose one month after initiation: 
o If Hb increases by less than 1.0 g/dL after one month: Increase the 

dose by 30–50 µg/dose. 
 

o  If Hb increases by more than 2 g/dL after one month, or Hb level 

exceeds 12 g/dl: Decrease the dose by 30–50 µg/dose. 

o If Hb exceeds 13 g/dL: Interrupt therapy until Hb level 
falls below 13 g/dl, then restart at approximately 50% of previously 
administered dose. 
 

 
 
Note:  
» In patients with an inadequate response, consider iron deficiency, other 

causes of blood loss, chronic inflammation or infection (especially HIV and 
TB), dialysis adequacy and dialysis water quality. 
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» Definitive treatment, e.g. transplantation, usually improves anaemia. It is 
important to identify factors likely to aggravate anaemia, e.g. iron 
deficiency, infection, and vitamin B12 and folate deficiency. 
 

Acidosis and hyperkalaemia 
Specialist consultation for possible kidney replacement therapy. 
 

Check all medicines for possible dose adjustments. 
http://www.globalrph.com/index_renal.htm 
 

CONSULT WITH A SPECIALIST AT THE LOCAL REFERRAL 
CENTRE IF: 
» Unknown cause of kidney failure. 
» Rapid deterioration in kidney function. 
» Resistant hypertension despite appropriate medication and adherence. 
» All patients with persistent proteinuria: on urine dipstick ≥ 1+ or proteinuria 

>1 g/24 hours (UPCR >0.1 g/mmol). 
» Patients with nephrotic-range proteinuria (UPCR >0.35 g/mmol) or 

nephrotic syndrome should be referred for possible kidney biopsy. 
 

REFERRAL 
» All ESKD patients who may qualify for long term dialysis programs. See 

Section 7.1.5: Kidney replacement therapy. 
» CKD stage 3 and above (see Figure 7.1: Prognosis of CKD by GFR and 

albuminuria categories). 
 

7.1.2 GLOMERULAR DISEASE AND NEPHRITIC 
 SYNDROME 
N04.9/N05.9 

 

DESCRIPTION 
Acute glomerulonephritis presents with one or more of the following: 
haematuria, proteinuria, an acute decrease in eGFR, fluid retention, or 
hypertension. 
 

GENERAL MEASURES 
» Give oxygen, and place patient in semi-Fowler’s position if patient has 

respiratory distress/pulmonary oedema. 
» Early consultation with a specialist. 
» Regulate fluid and electrolyte balance. Monitor weight closely. 
» Dietary modification if severe kidney dysfunction, e.g. restrict salt, protein, 

potassium and phosphate intake. 
» Avoid potential nephrotoxins: e.g. NSAIDs, aminoglycosides.  
 

MEDICINE TREATMENT 
Fluid overload 
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• Furosemide, as a slow IV bolus, 80 mg. 
o Avoid unnecessary intravenous fluids. 

 

If hypertension present: I12.0/I12.9 
Diastolic BP >100 mmHg or systolic BP >150 mmHg: 

• Amlodipine, oral, 5 mg as a single dose.  
AND 

• Furosemide, oral, 40–80 mg (if eGFR <30 mL/min/1.73m2). 
OR 
o Hydrochlorothiazide, oral, 25 mg (if eGFR ≥30 mL/min/1.73m2). 
  

Check all medicines for possible dose adjustments. 
http://www.globalrph.com/index_renal.htm 
 

CONSULTATION/REFERRAL 
The management of glomerular disease is individualised, and management 
of all patients should be discussed with a specialist. 
 

7.1.3 NEPHROTIC SYNDROME 
N04.9 
 

DESCRIPTION 
Glomerular disease is characterised by: 
» Nephrotic-range proteinuria, i.e.: UPCR >0.35 g/mmol     
and 

- oedema, 
- hypoalbuminaemia, and 
- hyperlipidaemia.  

 

The cause cannot be determined accurately without a kidney biopsy. With the 
exception of diabetic nephropathy, all other causes of nephrotic syndrome 
require specialist consultation.  
 

GENERAL MEASURES 
Regulate salt and fluid intake.  
Weigh regularly to assess fluid retention. 
Check for postural hypotension to identify excessive diuresis. 
Evaluate proteinuria with PCR:  
» initially – weekly, 
» when discharged – monthly, until stable. 
Monitor potassium frequently for patients on ACE-inhibitors and/or diuretics. 
 

MEDICINE TREATMENT 
Management should be guided by a specialist. 
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CONSULTATION/REFERRAL 
All patients. 

7.1.4 ACUTE KIDNEY INJURY 
N17.9 
 

DESCRIPTION 
Kidney injury may be due to a combination of factors. 
Acute kidney injury (AKI) is defined as any of the following: 
» Increase in serum creatinine by ≥26.5 μmol/L within 48 hours; or 
» Increase in serum creatinine to ≥1.5 times baseline, which is known or 

presumed to have occurred within the prior 7 days; or 
» Urine volume <0.5 mL/kg/hour for 6 hours. 
 

GENERAL MEASURES 
A detailed history and good clinical examination are necessary to identify 
potentially reversible causes. Ensure volume status, perfusion and 
oxygenation. Monitor serum creatinine, potassium and urine output.  
If radiocontrast diagnostic procedures are required, see Section 22.1: 
Diagnostic contrast agents and related substances. 
Avoid any nephrotoxic medicines e.g. NSAIDs, aminoglycosides. Check all 
medicines for possible dose adjustments.  
 
MEDICINE TREATMENT 
Fluid overload 
In patients with fluid overload where dialysis is not immediately available, a 
short trial of high dose furosemide in consultation with a specialist may be 
appropriate. 
 

Acute dialysis 
Discuss all cases with the referral centre.  
Common indications for acute dialysis include:  
» Pulmonary oedema refractory to medical therapy. 
» Severe metabolic acidosis (pH < 7.15) refractory to medical therapy 

» Severe hyperkalaemia (>7 mmol/L) refractory to medical therapy 

» Uraemic complications, e.g. pericarditis, encephalopathy and bleeding. 
» Medication overdose if due to dialysable toxin. See Section 19: Exposure 

to poisonous substances.      
 

 

Note: HIV infection is not a contra-indication for acute dialysis.  
 

Both haemodialysis and peritoneal dialysis are acceptable modalities of 
therapy in the acute setting. 
 

Peritoneal dialysis effluent is potentially infectious when used in patients with 
HIV and viral hepatitis. 
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Hyperkalaemia 

Serum K+ >6.0 mmol/L.  
         
Emergency measures 
Calcium gluconate 10%, slow IV bolus, 10 mL over 10 minutes. Subsequent 
doses should be considered if ECG changes persist after 5 minutes or recur. 
AND 

• Dextrose 50%, IV bolus, 100 mL followed by soluble insulin, 10 units 
administered as a push over 5 minutes.  
o Monitor blood glucose levels hourly up to 6 hours post-insulin 

administration. 
AND 

• Salbutamol nebulisation, 10-20 mg.  
o Dilute salbutamol 0.5% (5 mg/mL), solution, 1 mL (5 mg) 

salbutamol 0.5% solution made up to 4 mL with sodium chloride 0.9%.  
 
These are short-term measures - patients should be dialysed or if this is not 
feasible: 

• Sodium polystyrene sulfonate, oral, 15 g with 15 mL lactulose, 6 hourly. 
OR 
• Sodium polystyrene sulfonate, rectal, 30–60 g as an enema. 

o After 8 hours, wash out with phosphate enema. 
 
Note: Rectal administration is less effective. 
 
Glycaemic control 
Close glycaemic control can reduce the incidence and severity of AKI. 
See Section 8.5: Diabetes mellitus. 
 
Some patients do not recover kidney function and should be treated as CKD 
(See Section 7.1.1: Chronic kidney disease). 
 

7.1.5 KIDNEY REPLACEMENT THERAPY 
Z99.2 
 

Refer to the current National Department of Health Guidelines for renal 
dialysis. 
 

 
PATIENT SELECTION 
The final decision for selection of patients for kidney replacement therapy 
should be made by a multidisciplinary team using standardised selection 
criteria. 
The ideal patient for kidney replacement therapy has uncomplicated CKD 
stage 5 (ESKD) and must be a suitable candidate for kidney 
transplantation. 

LoE:IVbxx 

LoE:Ilbxxi 



CHAPTER 7 NEPHROLOGICAL/UROLOGICAL DISORDERS 

7.13 
AHL Chp 7_Last updated 12 August 2026 

 

Individual nephrology units have their own eligibility criteria, and these may 
include: 
» presence of systemic illnesses, 
» age, 
» BMI, and 

» psychosocial factors. 
Obtain these guidelines from the referral centre. 
 

7.2 MAJOR ELECTROLYTE ABNORMALITIES 
Guidance provided on potassium and sodium electrolyte imbalances. 
 

7.2.1 HYPERKALAEMIA 
E87.5 
 

See Section 7.1.4: Acute kidney injury. 
 

7.2.2 HYPOKALAEMIA 
E87.6 

 

DESCRIPTION 
A serum potassium level <3.5 mmol/L. 
Mild to moderate symptoms: muscle weakness (respiratory, and GIT muscles) 
and cramps. 
Severe symptoms: rhabdomyolysis, paralysis, dysrhythmias, diaphragmatic 
weakness. 
Signs of hypokalaemia: cardiac arrhythmias and/or ECG abnormalities 
(Prolonged QT interval, bradycardia). 
 
Identify and treat/remove the cause: It is usually due to gastro-intestinal 
losses (diarrhoea) or kidney losses (diuretic therapy, hyperaldosteronism, 
vomiting). 
 

MEDICINE TREATMENT 
For chronic asymptomatic hypokalaemia, look for and manage the cause: 

• Potassium chloride, oral, 600 mg, 1–2 tablets 8 hourly. 
o Each 600 mg potassium chloride tablet contains 8 mmol of  

potassium chloride. 
o Titrate according to response to therapy. 
o Maximum daily dose: 6 g (i.e.10 tablets per day in divided doses). 
o Review potassium levels after 4 weeks. 

 
 
OR 
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• Potassium chloride solution (1g/5ml) 10-30 mL daily in divided doses PO 
up to 6 g. (See Appendix IV: Extemporaneous preparations for the 
preparation formula for adults.) 

 
 

Note: Routine supplementation with potassium chloride in patients who are on 
diuretics is usually inappropriate. Co-administration of ACE-inhibitors and/or 
spironolactone counteracts the hypokalaemia from furosemide or thiazides. In 
patients that develop hypokalaemia while using potassium-sparing diuretics or 
ACE- inhibitors/ARBs, consider underlying primary hyperaldosteronism.  
 
For mild to moderate hypokalaemia in a non-vomiting patient (potassium level 
usually 3–3.4 mmol/L): 

• Potassium chloride, oral, 1 200 mg (2 tablets) 8 hourly. 
o Each 600 mg potassium chloride tablet contains 8 mmol of potassium 

chloride. 
o Titrate according to response to therapy. 
o Maximum daily dose: 6 g (i.e.10 tablets per day in divided doses). 
o Continue treatment until the serum potassium concentration is 

persistently above 3.5 mmol/L and symptoms or signs have resolved. 
OR 

• Potassium chloride solution (1 g/5ml), oral, 10-30 mL daily in divided 
doses up to 6 g. (See Appendix IV: Extemporaneous preparations for the 
preparation formula in adults.) 

 
 

For severe, symptomatic hypokalaemia: 

• Potassium chloride, IV by peripheral line, 40 mmol in 1 L of 0.9% or 0.45% 
sodium chloride, mixed thoroughly. 
o Administer over 3 hours, or up to a maximum rate of 20 mmol per 

hour. Beware of volume overload. (See Appendix II, for individual 
dosing and monitoring for response and toxicity.) 

o Repeat as required, monitoring potassium serum levels after each 
replacement dose. 

o One potassium chloride 15% 10 mL ampoule contains 20 mmol 
potassium. 

o Maximum allowed daily dose of K+ is 3 mmol/kg/day (or 400 
mmol/day). 

 

CAUTION 
Potassium chloride ampoules must always be diluted before 

infusion. 
 

 

Reduce the rate of intravenous potassium repletion or change to oral therapy 
once the hypokalaemia is no longer severe. Continue treatment until the 
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serum potassium concentration is persistently above 3.5 mmol/L and 
symptoms or signs have resolved.  
 

Online calculator for calculating potassium deficit: 
http://www.medicinehack.com/2011/07/hypokalemia-potassium-
replacement.html 
 
If not responding to therapy, check for hypomagnesaemia as low serum 
magnesium may potentiate potassium loss. 
 

7.2.3 HYPERNATRAEMIA 
E87.0 
 

DESCRIPTION 
A serum sodium level >145 mmol/L. 

» Mild to moderate symptoms: Lethargy, weakness, irritability 
» Severe symptoms:   Convulsions, coma 

 
In patients who develop hypernatraemia outside of the hospital, it is usually 
due to water losses (decreased thirst sensation or inability to drink water, e.g. 
(delirium/reduced consciousness), gastro-intestinal losses (diarrhoea) or 
renal losses (diabetes insipidus)).  
 
In hospitalised, critically ill patients it is usually the result of sodium gain 
(administration of too much sodium-containing intravenous solutions).   
 

GENERAL MEASURES 
Treat the cause. 
 
 

Calculate the water deficit: 
 

1. Calculate Total body water = correction factor X weight (kg).  
Correction factor is 0.6 for men, 0.5 for women and elderly men, and 
0.45 for elderly women. 

 

2. Calculate water deficit: 

𝑊𝑎𝑡𝑒𝑟 𝑑𝑒𝑓𝑖𝑐𝑖𝑡 = 𝑇𝑜𝑡𝑎𝑙 𝑏𝑜𝑑𝑦 𝑤𝑎𝑡𝑒𝑟 × (1 −
140

𝑁𝑎+ 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛
) 

 
 

See online calculator: 
https://www.msdmanuals.com/professional/multimedia/clinical-
calculator/water-deficit-in-hypernatremia 
  

 
 
 
 

http://www.medicinehack.com/2011/07/hypokalemia-potassium-replacement.html
http://www.medicinehack.com/2011/07/hypokalemia-potassium-replacement.html
https://www.msdmanuals.com/professional/multimedia/clinical-calculator/water-deficit-in-hypernatremia
https://www.msdmanuals.com/professional/multimedia/clinical-calculator/water-deficit-in-hypernatremia
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MEDICINE TREATMENT   
Correction fluid:  

• Oral fluids or via NGT. 
 
If unable to give fluids orally: 

• Dextrose 5%, IV infusion.  
o Monitor for hyperglycaemia. Rate of correction of hypernatraemia 

should be slower than 10 mmol/L over 24 hours to prevent cerebral 
oedema and rarely, osmotic demyelination syndrome.  

Ongoing obligatory water loss through skin and stool (estimated at 30 
mL/hour) must also be replaced: 

1. Calculate desired water replacement in the first 24 hours: 
𝑊𝑎𝑡𝑒𝑟 𝑑𝑒𝑓𝑖𝑐𝑖𝑡 × 10 𝑚𝑚𝑜𝑙/𝐿 ÷  (𝑆𝑒𝑟𝑢𝑚 [𝑁𝑎+] − 140) 

 

2. Calculate hourly infusion rate = 
Desired water replacement in the first day ÷ 24 hours + 30 mL/hour. 

 

7.2.4 HYPONATRAEMIA 
E87.1 
 

DESCRIPTION 
A serum sodium level <135 mmol/L. 
 

Mild to moderate symptoms: Headache, nausea, vomiting, fatigue, 
gait disturbances, and confusion. 
 

Severe symptoms:   Seizures, obtundation, coma, and 
respiratory arrest. 
 

Acute hyponatraemia develops within hours due to self-inflicted water 
intoxication. 
 

\ 

CAUTION 
Rapid correction of chronic hyponatraemia may lead to osmotic 
demyelination syndrome, which is often irreversible and fatal. Sodium 
should be frequently monitored, and increases should be <8 mmol/L per 
day. 
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Figure 7.2: Approach to hyponatraemia 

 
MEDICINE TREATMENT 
In the presence of fluid overload: 

• Furosemide, oral, 40 mg twice a day in divided doses. 

• Increase dose to control signs of fluid overload and to improve  
hyponatraemia. 

 
In the absence of fluid overload: 
Consult with a specialist before administering sodium chloride, IV 
infusion. 

• Sodium chloride, IV infusion (see Table 7.2 below). 
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CAUTION 
Hypertonic sodium chloride should be reserved for severe acute 

hyponatraemia (sodium level <120 mmol/L with severe symptoms) and 
exceptional circumstances. In general, each increase in TBW of 1 mmol 

will raise the serum sodium concentration by 1 mmol/L.  
 

   

One litre of 
NaCl infusate 

Total Na 
(mmol/l) 

Indication Fluid Aim 

5% NaCl 
 
Expect an 
increase of 2-3 
mmol/L for 
every 60 mL 
 
 
 
 
 
 
 
 

855 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

» Sodium level 
<120 mmol/L 

and 

» Severe 
symptoms (see 
above) 

or 

» Acute 
hyponatraemia 
due to water 
intoxication 

 

• Hypertonic 
sodium 
chloride, 5%, 60 
mL as an IV 
bolus over 15 
min 

 

• If symptoms 
persist/ 
worsens or 
sodium is not 
improving, 
consult a 
specialist 

» Symptom relief 

» Correct 
hypona-
traemia: 
- 4-6 mmol/L 

immediately 
AND 
- Maximum 8 

mmol/L in 1st 
24 hrs 

5% NaCl 
 
Expect an 
increase of 2-3 
mmol/L for 
every 60 mL 

855 
 

» Sodium level 
<120 mmol/L with 
mild to moderate 
symptoms  

or 

» Chronic 
hyponatraemia  

• Hypertonic 
sodium chloride, 
5%, 30 mL as 
an IV bolus over 
15 min 

 

» Symptomatic 
relief. 

» Correct 
hypona-
traemia: 

- Maximum 8 
mmol/L in 1st 
24 hrs  

0.9% NaCl 154 » Sodium level 
>120 mmol/L 

» Dehydrated.  

» Asymptomatic or 
mild symptoms 

• Sodium 
chloride, 0.9%, 
IV infusion, 1L 
8 hourly  

» Rehydration  

Table 7.2: Management of hyponatraemia with sodium chloride. 

 
To calculate the infusion rate, consult a specialist.  
https://reference.medscape.com/calculator/643/sodium-correction-rate-for-
hyponatremia  

7.3 UROLOGICAL DISORDERS 
Disorders of the genitourinary system. 
 
 
 

7.3.1 HAEMATURIA 
R31/B65.0-3/B65.8-9 
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DESCRIPTION 
Bleeding from the urinary tract, which can be from the kidneys, collecting 
system, bladder, prostate and urethra. 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 7.3: Approach to haematuria 

Haematuria 

Confirm presence of haemoglobin by centrifuging the urine  

Persistent/Transient 

Urine microscopy: 
-Isomorphic red cells: suggests urinary tract origin 

-Dysmorphic red cells: suggests intrarenal and glomerular origin 
 

Isomorphic red cells suggests urinary tract origin (below the kidney), i.e. 

from the pelvis to the urethra  

Symptoms of UTI, leucocytes and/or nitrite test positive in 

urine suggests UTI (See section 7.3.2: Urinary tract infection 

(UTI) 

The presence of renal colic suggests: 

-Pyelonephritis (See section :7.3.2: Urinary tract Infection 

(UTI) -Acute pyelonephritis); or 

-Kidney stone (See section 7.3.8: Renal calculi) 

Painless isolated haematuria: 

-Consider a bleeding disorder, malignancy and structural 

abnormalities of the urinary tract. 

-Send urine for cytological investigation, Auramine stain and 

TB culture. 

-A history of excessive long-term analgesia use suggests 

analgesic nephropathy (Refer for consideration of kidney 

biopsy) 

Schistosomiasis (bilharzia) is a common cause of haematuria 

Treat with: 

• Praziquantel 40mg/kg, as a single dose 
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REFERRAL 
 

Suspected glomerular disease. 
 

7.3.2 URINARY TRACT INFECTION (UTI) 
N10/N30.9/N39.0/O23.4 

 

DESCRIPTION 
UTIs include cystitis (infection of the bladder/lower urinary tract) and 
pyelonephritis (infection of the kidney/upper urinary tract). Pyelonephritis 
develops when pathogens ascend to the kidneys via the ureters. 
Uncomplicated UTIs involve either the lower urinary tract (bladder) and/or the 
upper urinary tract (kidney) in non-pregnant, pre-menopausal woman with no 
known relevant anatomical and/or functional abnormalities within the urinary 
tract or any comorbidities. UTIs in other groups of patients are complicated by 
definition. 
 
Features of upper UTI include:  
» flank pain/tenderness, 
» temperature >38ºC, 
» other features of sepsis, i.e. tachypnoea, tachycardia, confusion and 

hypotension, or 
» nausea and vomiting. 
 

In complicated, recurrent or upper UTIs, mid-stream urine should be sent for 
microscopy, culture and sensitivity. 
 

MEDICINE TREATMENT  
Women with recurrent UTIs should be advised to:  
» void bladder after intercourse and before retiring at night, 
» not postpone voiding when urge to micturate occurs, 
» change from use of diaphragm to an alternative type of contraception. 
 

Empirical treatment is indicated only if: 
» positive leucocytes and nitrites on urine test strips on freshly passed urine, 

or 
» leucocytes or nitrites with symptoms of UTI, or  
» systemic signs and symptoms indicating an upper UTI and/or urosepsis.  
 
Note: Alkalinising agents are not recommended, as many antibiotics require 
a lower urinary pH. 
 

Uncomplicated community acquired cystitis: N30.9 

• Fosfomycin, oral, 3 g as a single dose.  
OR  

• Gentamicin, IM, 5 mg/kg as a single dose.   

• Note: Gentamicin should not be used in renal impairment or 
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pregnancy (see Appendix II for guidance on prescribing). Therapeutic 
drug monitoring is not required. 

 
OR 

• Nitrofurantoin, oral, 100 mg 6 hourly for 5 days.  
 
Complicated community acquired cystitis (Non-pregnant women) N30.9 

• Ciprofloxacin, oral, 500 mg 12 hourly for 7 days.  
 
 

CAUTION 
Concomitant use of fluoroquinolones with ACE-inhibitor/angiotensin 

receptor blocker is contraindicated in moderate to severe renal impairment 
(eGFR ≤ 30 ml/min/1.73m2) and in the elderly. Assess renal function before 

initiating treatment and monitor during treatment.  
Evidence suggests a risk of developing acute kidney injury with 

concomitant use of fluoroquinolones and renin-angiotensin receptor 
blockers. 
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For pregnant women: O23.4 

• Fosfomycin, oral, 3 g as a single dose.  
OR  

• Nitrofurantoin, oral, 100 mg 6 hourly for 5 days.  
 
Acute pyelonephritis N10 

Admit all patients with vomiting, sepsis, diabetes or impaired/worsened renal 
function (eGFR <60 mL/min/1.73m2). 
Ensure adequate hydration with intravenous fluids. 
If there is a poor response, perform an ultrasound on all hospitalised patients 
urgently as in-patients. 
Adjust antibiotic according to sensitivity. 
Duration of antibiotic therapy in uncomplicated pyelonephritis: 
» Fluoroquinolones: 7 days  
» Other antibiotics: 14 days.  
Longer courses of therapy, 2–3 weeks, should be given for complicated 
pyelonephritis. 
 
Patients who have features of severe sepsis or who are vomiting, initiate IV 
therapy and switch to oral therapy as soon as clinical condition improves: 
 

If normal renal function: 

• Gentamicin, IV, 6 mg/kg daily.  (See Appendix II for guidance on 
prescribing and monitoring.)  
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Switch to oral therapy as soon as the patient is able to take oral fluids, 
according to microscopy culture and sensitivity results: 

• Ciprofloxacin, oral, 500 mg 12 hourly for 7–10 days.  
 

If impaired renal function: 

• Ceftriaxone, IV, 1 g daily.  
 

Switch to oral therapy as soon as the patient is able to take oral fluids, 
according to microscopy culture and sensitivity results: 

• Ciprofloxacin, oral, 500 mg 12 hourly for 7 days.  
o If severe renal impairment (eGFR <10 mL/min/1.73m2): 50% of 

normal dose. 
 

REFFERAL/CONSULTATION 
Urgent 
» Acute pyelonephritis in pregnant women. 
» Acute pyelonephritis with: 

- vomiting 
- sepsis 
- diabetes mellitus 
- urinary tract obstruction on ultrasound 
 

Non-urgent 
» Failure to improve within 72 hours. 
» Women beyond reproductive age. 
» >3 uncomplicated UTIs within a one-year period. 
» >1 complicated UTI within a one-year period. 

 

7.3.3 RECURRENT UTI 
N10.0/N30.9/N39.0 
 

DESCRIPTION 
Recurrences of uncomplicated and/or complicated UTIs, with a frequency of 
at least three UTIs/year or two UTIs in the last six months. 
Send urine for microscopy, culture and sensitivity as treatment is determined 
by the results. 
 

GENERAL MEASURES 
Women should void soon after intercourse. 
Identify and treat hormone-deficient atrophic vulvo-vaginitis in the elderly. 
 

MEDICINE TREATMENT 
Prophylaxis (Z29.9) 
To reduce risk of recurrence in patients with >3 infections/year requires 
continuous prophylaxis for 6 months: 

• Cotrimoxazole 80/400 mg, oral, 1 tablet at night.   
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Treatment 
Treat according to microscopy, culture and sensitivity. 
 

REFERRAL/CONSULTATION 
» Failure to respond to prophylactic treatment. 
» Uncertain diagnosis. 
» Recurrent infections where no facilities exist for adequate culture of urine. 
» All complicated recurrent UTIs. 
» STI pathogens. 

 

7.3.4 PROSTATITIS 
N41.1/N41.9 + (N34.2) 
 

DESCRIPTION 
Clinical features include: 
» pyrexia, 
» acute pain in the pelvis and perineum, 
» dysuria and frequency, 
» urinary retention or difficulty, and 
» acutely tender prostate on rectal examination. 
 
Chronic non-bacterial prostatitis 
This is a diagnosis of exclusion, i.e. failure to respond to antibiotics. It is 
associated with perineal, suprapubic, penile and testicular pain. 
 

MEDICINE TREATMENT 
Acute bacterial prostatitis 
If there are features of associated urethritis (STI regimen): 

• Ceftriaxone, IM, 250 mg as a single dose.  
 

AND 
 

• Azithromycin, oral, 1 g as a single dose.  
 

If there are no features of associated urethritis:  

• Ciprofloxacin, oral, 500 mg 12 hourly for 14 days.  
 

Chronic/relapse/persistent infection: N41.1 

• Ciprofloxacin, oral, 500 mg 12 hourly for 28 days.  
 

REFERRAL 
To urologist if:  
» No response to treatment. 
» Urinary retention present. 
» Chronic/relapsing prostatitis. 
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7.3.5 BENIGN PROSTATIC HYPERPLASIA 
N40 
 

DESCRIPTION 
Benign prostatic hyperplasia is a noncancerous (benign) growth of the 
prostate gland. It usually occurs in men over 50 years of age.  
May be associated with both obstructive (weak, intermittent stream and 
urinary hesitancy) and irritative (frequency, nocturia and urgency) voiding 
symptoms. 
Digital rectal examination reveals a uniform enlargement of the prostate. 
Urinary retention with a distended bladder may be present in the absence of 
severe symptoms, therefore it is important to palpate for an enlarged bladder 
during examination. 
 

GENERAL MEASURES 
Consult with a urologist. 
Annual follow-up. 
For patients presenting with urinary retention, insert a urethral catheter. 
Stop medication that may aggravate urinary retention e.g. anticholinergics. 
 

MEDICINE TREATMENT 
▪ Alpha blocker, e.g.: 
 

• Doxazosin, oral, 4 mg daily. 
o Initial dose: 1 mg daily. 
o Titrate dose by 1 mg every 2 weeks to clinical effect. 
o Usual maintenance dose: 4 mg daily. 

 

7.3.6 OVERACTIVE BLADDER 
N32.8 

 

DESCRIPTION 
A clinical syndrome consisting of urinary frequency (day and night time) and 
urgency, with or without urgency incontinence, 
 

GENERAL MEASURES 
Urine dipstick to exclude an UTI. 
Health education. 
Avoid caffeine containing, alcoholic and carbonated beverages. 
Pelvic floor muscle training: three sets of 8-12 contractions sustained for 8-10 
seconds each, performed three times a day. Patients should continue for at 
least 15-20 weeks. 
 

MEDICINE TREATMENT 
For detrusor hyperactivity: 

• Oxybutynin, oral, 2.5–5 mg 8 hourly. (Specialist initiated.) 
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REFERRAL 
» For confirmation of diagnosis. 
» Complications. 
» Not responding to medical therapy. 
 

7.3.7 ERECTILE DYSFUNCTION 
F52.2/N48.4 + (E29.1) 

 

DESCRIPTION 
The inability to attain and maintain an erect penis with sufficient rigidity for 
sexual intercourse.  
Many cases are psychogenic. 
Organic causes include neurogenic, vasculogenic or endocrinological 
disorders; many systemic diseases; pelvic trauma/surgery; and certain 
medicines. 
 

GENERAL MEASURES 
Thorough medical and psychosexual history. 
Examination should exclude gynaecomastia, testicular atrophy or penile 
abnormalities.  
Review all medicines and, if possible, withdraw medicines that may be 
associated with erectile dysfunction. 
Identify and treat cardiovascular risk factors e.g. obesity, hypertension, and 
dyslipidaemia. 
Advise on lifestyle modification e.g. cessation of smoking and excessive 
alcohol use, physical activity, and weight loss.   
 

MEDICINE TREATMENT 
Treat the underlying condition. 
 
In patients with proven testosterone deficiency: (E29.1) 

• Testosterone. Specialist initiated.  
See Section 8.3: Androgen deficiency. 
 

REFERRAL 
To a urologist or appropriate specialist if surgical intervention is needed, e.g. 
penile prostheses, vascular surgery and pelvic fractures. 
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7.3.8 RENAL CALCULI 
N20.0-2/N20.9/N21.0/N21.8/N21.9 

 

DESCRIPTION 
A kidney stone or calculus which has formed in the renal tract, i.e. pelvis, 
ureters or bladder, as a result of urine which is supersaturated with a 
stone-forming salt. 
 

 
 
Clinical features of obstructing urinary stones may include: 
» sudden onset of acute colic, localized to the flank, causing the patient to 

move constantly, 
» nausea and vomiting, 
» referred pain to the scrotum or labium as the stone moves down the ureter. 
 

Urinalysis usually reveals microscopic or macroscopic haematuria. 
 

Stones may be passed spontaneously, or after medical or invasive treatment. 
If available, collect the stones and send to the laboratory for analysis. 
 

GENERAL MEASURES 
Acute stage: 
Oral fluids administered liberally. 
Intravenous fluids to ensure adequate hydration and urine flow. 
 
To prevent recurrence: 
Avoid dehydration.  
If recurrences occur, consult a specialist. 
 

MEDICINE TREATMENT 
Analgesia for renal colic: 
▪ NSAID, oral: e.g. 
 

• Ibuprofen, oral, 400 mg 8 hourly with meals. 
 

Note: Avoid NSAIDs if renal impairment is present or suspected. 
 

If patient is vomiting: 
• Diclofenac, IM, 75 mg as a single dose. 

 

AND/OR 
 

• Tramadol, oral, 50 to 100 mg, 6 hourly as a starting dose. (Doctor prescribed.) 
o May be increased to a maximum daily dose of 400 mg. 

 
 

 

OR 
 

• Morphine, IV, to a total maximum dose of 10 mg. (See Appendix II, for 
individual dosing and monitoring for response and toxicity.) 

 

LoE:IIbxliii 

LoE:IVb 

LoE:IVb 



CHAPTER 7 NEPHROLOGICAL/UROLOGICAL DISORDERS 

7.27 
AHL Chp 7_Last updated 12 August 2026 

Currently, there is no convincing evidence to support the use of hyoscine in 
this setting. 
 

For vomiting: 
• Metoclopramide, IM, 10 mg 8 hourly. 

 

REFERRAL 
» In acute setting for suspected or diagnosed obstruction and/or ongoing 

pain. 
» Complicating urinary tract sepsis. 
» Recurrent calculi.  

LoE:IVb 



CHAPTER 7 NEPHROLOGICAL/UROLOGICAL DISORDERS 

7.28 
AHL Chp 7_Last updated 12 August 2026 

 
References: 
i Inker LA, Eneanya ND, Coresh J, et al., for the Chronic Kidney Disease Epidemiology Collaboration. New 

Creatinine- and Cystatin C-Based Equations to Estimate GFR without Race.N Engl J Med. 2021 November 4, 385 
(19):1737-1749. 
ii Eknoyan G, Lameire N. KDIGO 2012 clinical practice guideline for the evaluation and management of chronic 

kidney disease. Kidney Int Suppl. 2013;3(1):1-150 
iii Stevens PE, Ahmed SB, Carrero JJ, Foster B, Francis A, Hall RK, Herrington WG, Hill G, Inker LA, Kazancıoğlu 
R, Lamb E. KDIGO 2024 clinical practice guideline for the evaluation and management of chronic kidney disease. 
Kidney international. 2024 Apr 1;105(4):S117-314. 

iv Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2024 Clinical Practice Guideline 

for the Evaluation and Management of Chronic Kidney Disease. Kidney Int. 2024 Apr;105(4S):S117-S314. doi: 
10.1016/j.kint.2023.10.018. PMID: 38490803. 
5 ways to 5 grams | Heart & Stroke Foundation | South Africa [Internet]. Heart & Stroke Foundation | South Africa. 
2018 [cited 2024 Aug 1]. Available from: https://heartfoundation.co.za/topical_articles/5-ways-to-5-grams/  
Why should I limit the salt in my food? - MyDynamics [Internet]. MyDynamics. 2021 [cited 2024 Aug 1]. Available 
from: https://www.mydynamics.co.za/nutrition/why-should-i-limit-the-salt-in-my-food/  
v Rehabilitation support for severe CKD: de Medeiros AIC, Fuzari HKB, Rattesa C, Brandão DC, de Melo Marinho 
PÉ. Inspiratory muscle training improves respiratory muscle strength, functional capacity and quality of life in patients 
with chronic kidney disease: a systematic review. J Physiother. 2017 Apr;63(2):76-83. 
https://pubmed.ncbi.nlm.nih.gov/28433237/  
vi Enalapril, oral (maximum daily dose of 40 mg): Joint Formulary Committee. British National Formulary. London: 
BMJ Group and Pharmaceutical Press; 2020. 
vii ACE-inhibitor (e.g. enalapril): South African Renal Society Recommendations for the early detection and 
management of CKD in South Africa.  http://www.sa-renalsociety.org/guidelines  
 ACE-inhibitor (e.g. enalapril): The National Kidney Foundation Kidney Disease Outcomes Quality Initiative 
(KDOQI) Clinical Practice Guidelines for Chronic Kidney Disease: Evaluation, Classification, and Stratification 
PART 9.  Approach to chronic kidney disease using these guidelines.  
https://www.kidney.org/professionals/guidelines 
 ACE-inhibitor (e.g. enalapril): South African Renal Society Guidelines for the Optimal Care of Patients on 
Chronic Dialysis in South Africa, revised  2011. http://www.sa-renalsociety.org/guidelines 
viii Angiotensin II receptor blocker (e.g. Losartan): South African Renal Society Recommendations for the Early 
detection and management of CKDin South Africa. http://www.sa-renalsociety.org/guidelines  
 Angiotensin II receptor blocker (e.g. Losartan): The National Kidney Foundation Kidney Disease Outcomes 
Quality Initiative (KDOQI) Clinical Practice Guidelines for Chronic Kidney Disease: Evaluation, Classification, and 
Stratification PART 9.  Approach to chronic kidney disease using these guidelines.  
https://www.kidney.org/professionals/guidelines 
 Angiotensin II receptor blocker (e.g. Losartan): South African Renal Society Guidelines for the Optimal Care of 
Patients on Chronic Dialysis in South Africa, revised  2011. http://www.sa-renalsociety.org/guidelines  
ix Angiotensin II receptor blocker (angioedema):   Caldeira D, David C, Sampaio C. Tolerability of angiotensin-
receptor blockers in patients with intolerance to angiotensin-converting enzyme inhibitors: a systematic review and 
meta-analysis. Am J Cardiovasc Drugs. 2012 Aug1;12(4):263-77. https://www.ncbi.nlm.nih.gov/pubmed/22587776 
 Angiotensin II receptor blocker (angioedema):   Haymore BR, Yoon J, Mikita CP, Klote MM, DeZee KJ. Risk of 
angioedema with angiotensin receptor blockers in patients with prior angioedema associated with angiotensin-
converting enzyme inhibitors: a meta-analysis. Ann Allergy Asthma Immunol. 2008 Nov;101(5):495-9. 
https://www.ncbi.nlm.nih.gov/pubmed/19055203 
   Angiotensin II receptor blocker (angioedema):   Makani H, Messerli FH, Romero J, Wever-Pinzon O, 
Korniyenko A, Berrios RS, Bangalore S. Meta-analysis of randomized trials of angioedema as an adverse event of 
renin-angiotensin system inhibitors. Am J Cardiol. 2012 Aug 1;110(3):383-91. 
https://www.ncbi.nlm.nih.gov/pubmed/22521308 
x Metformin: National Department of Health, Essential Drugs Programme: Primary Health Care STGs and EML, 
draft. https://www.knowledgehub.org.za/content/standard-treatment-guidelines-and-essential-medicines-list   
 Metformin: The Society for Endocrinology, Metabolism and Diabetes of South Africa Type 2 Diabetes Guidelines 
Expert Committee. The 2017 SEMDSA Guideline for the Management of Type 2 Diabetes Guideline Committee. 
JEMDSA 2017; 21(1)(Supplement 1): S1-S196.  
 Metformin: Canadian Diabetes Association Clinical Practice Guidelines Expert Committee. Canadian Diabetes 
Association 2013 Clinical Practice Guidelines for the Prevention and Management of Diabetes in Canada. Can J 
Diabetes 2013;37(suppl 1):S1-S212. http://www.ncbi.nlm.nih.gov/pubmed/24070961 
 Metformin: NICE Clinical Guideline 87: Type 2 diabetes - The management of type 2 diabetes, 2009, 2014. 
www.nice.org.uk/Guidance/CG87 
 Metformin: Aronoff, Bennett et al. Drug Prescribing in Renal Failure: Dosing Guidelines for Adults and Children, 
5th Edition.  American College of Physicians.  United States of America, 2007.    
 Metformin: Lipska KJ, Bailey CJ, Inzucchi SE. Use of metformin in the setting of mild-to-moderate renal 
insufficiency. Diabetes Care. 2011 Jun;34(6):1431-7. http://www.ncbi.nlm.nih.gov/pubmed/21617112 
 Orloff et al. Safety and efficacy of metformin in patients with reduced renal function: a systematic review. 
Diabetes Obes Metab 2021. 23(9): 2035-2047. 
 

https://heartfoundation.co.za/topical_articles/5-ways-to-5-grams/
https://www.mydynamics.co.za/nutrition/why-should-i-limit-the-salt-in-my-food/
https://pubmed.ncbi.nlm.nih.gov/28433237/
file:///C:/Users/01400961/Documents/My%20eBooks/edl/MSH%20agreement/nephrology/ACE-inhibitor
http://www.sa-renalsociety.org/guidelines
file:///F:/DATA/Adult%20HAL/Adult%202014/Editted%20chapters/Ch7%20Nephrology/ACE-inhibitor
file:///F:/DATA/Adult%20HAL/Adult%202014/Editted%20chapters/Ch7%20Nephrology/ACE-inhibitor
http://www.sa-renalsociety.org/guidelines.asp
http://www.sa-renalsociety.org/guidelines
http://www.sa-renalsociety.org/guidelines
https://www.ncbi.nlm.nih.gov/pubmed/22587776
https://www.ncbi.nlm.nih.gov/pubmed/19055203
https://www.ncbi.nlm.nih.gov/pubmed/22521308
https://www.knowledgehub.org.za/content/standard-treatment-guidelines-and-essential-medicines-list
http://www.ncbi.nlm.nih.gov/pubmed/24070961
http://www.nice.org.uk/Guidance/CG87
http://www.ncbi.nlm.nih.gov/pubmed/21617112


CHAPTER 7 NEPHROLOGICAL/UROLOGICAL DISORDERS 

7.29 
AHL Chp 7_Last updated 12 August 2026 

 
Salpeter SR, Greyber E, Pasternak GA, Salpeter EE. Risk of fatal and nonfatal lactic acidosis with metformin use in 
type 2 diabetes mellitus. Cochrane Database Syst Rev. 2010 Apr 14;2010(4):CD002967. doi: 
10.1002/14651858.CD002967.pub4. PMID: 20393934; PMCID: PMC7138050. 
xi South African Medicines Formulary, 14th Edition.  Division of Clinical Pharmacology.  University of Cape Town, 
2022.  
xii Mudge DW, Johnson DW, Hawley CM, Campbell SB, Isbel NM, van Eps CL, Petrie JJ. Do aluminium-based 
phosphate binders continue to have a role in contemporary nephrology practice? BMC Nephrol. 2011 May 13;12:20. 
doi: 10.1186/1471-2369-12-20. PMID: 21569446; PMCID: PMC3107169. 
xiii Calciferol, oral: Malabanan et al. Redefining Vit D deficiency. Lancet 1998, 351: 805-806. 
https://www.ncbi.nlm.nih.gov/pubmed/9519960  
xiv Erythropoiesis-Stimulating Agents (ESA), parenteral: Erythropoiesis-Stimulating Agents (Therapeutic review): 
National Department of Health: Affordable Medicines, EDP-Adult Hospital level. Medicine Review: Thrombolytics, 
therapeutic class for STEMI, May 2022. https://www.knowledgehub.org.za/e-library  
Erythropoiesis-Stimulating Agents (ESA), parenteral: South African Medicines Formulary.  12th Edition.  Division of 
Clinical Pharmacology.  University of Cape Town, 2016. 
xivMircera package insert. SAHPRA registered. 2022. URL: https://pi-pil-repository.sahpra.org.za/wp-
content/uploads/2023/02/Mircera-PI_07Dec2022.pdf  
Babitt, J.L., Berns, J.S., Bozkurt, B., Khedairy, R.S.C., Cuevas, Y., Effa, E.E., Eisenga, M.F., Fishbane, S., Ginzburg, 
Y.Z., Haase, V.H. and Hedayati, S.S., 2026. Executive Summary of the KDIGO 2026 Clinical Practice Guideline for 
the Management of Anemia in Chronic Kidney Disease (CKD). Kidney International®, 109(1), pp.44-56. 
https://kdigo.org/wp-content/uploads/2026/01/KDIGO-2026-Anemia-in-CKD-Guideline.pdf  
Erythropoetin, parenteral (simulataneous administration with iron in CKD): Palmer SC, Saglimbene V, Mavridis D, 
Salanti G, Craig JC, Tonelli M, Wiebe N,  Strippoli GF. Erythropoiesis-stimulating agents for anaemia in adults with 
chronic kidney disease: a network meta-analysis. Cochrane Database Syst Rev. 2014 Dec 8;(12):CD010590. 
https://www.ncbi.nlm.nih.gov/pubmed/25486075  
Erythropoetin, parenteral (simultaneous administration with iron in CKD): Macdougall IC, White C, Anker SD, 
Bhandari S, Farrington K, Kalra PA, McMurray JJV, Murray H, Tomson CRV, Wheeler DC, Winearls CG, Ford I; 
PIVOTAL Investigators and Committees. Intravenous Iron in Patients Undergoing Maintenance Hemodialysis. N Engl 
J Med. 2019 Jan 31;380(5):447-458. https://www.ncbi.nlm.nih.gov/pubmed/30365356  
Erythropoetin, parenteral (simultaneous administration with iron in CKD): Kidney disease: improving global outcomes 
(KDIGO) anemia work group. KDIGO clinical practice guideline for anemia in chronic kidney disease. Kidney Int 
Suppl. 2012;2:279–335. https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2012-Anemia-Guideline-English.pdf  
xvMircera package insert. SAHPRA registered. 2022. URL: https://pi-pil-repository.sahpra.org.za/wp-
content/uploads/2023/02/Mircera-PI_07Dec2022.pdf  
Levin NW, Fishbane S, Cañedo FV, et al. MAXIMA Study Investigators. Intravenous methoxy polyethylene glycol-
epoetin beta for haemoglobin control in patients with chronic kidney disease who are on dialysis: a randomised non-
inferiority trial (MAXIMA) Lancet. 2007;370(9596):1415–1421. doi: 10.1016/S0140-6736(07)61599-2.   
Sulowicz W, Locatelli F, Ryckelynck JP, et al. PROTOS Study Investigators. Once-monthly subcutaneous C.E.R.A. 
maintains stable hemoglobin control in patients with chronic kidney disease on dialysis and converted directly from 
epoetin one to three times weekly. Clin J Am Soc Nephrol. 2007;2(4):637–646. doi: 10.2215/CJN.03631006    
xvi Babitt, J.L., Berns, J.S., Bozkurt, B., Khedairy, R.S.C., Cuevas, Y., Effa, E.E., Eisenga, M.F., Fishbane, S., Ginzburg, Y.Z., Haase, V.H. and Hedayati, S.S., 2026. Executive 

Summary of the KDIGO 2026 Clinical Practice Guideline for the Management of Anemia in Chronic Kidney Disease (CKD). Kidney International®, 109(1), pp.44-56. 

https://kdigo.org/wp-content/uploads/2026/01/KDIGO-2026-Anemia-in-CKD-Guideline.pdf  
xvii   Mircera package insert. SAHPRA registered. 2022. URL: https://pi-pil-repository.sahpra.org.za/wp-
content/uploads/2023/02/Mircera-PI_07Dec2022.pdf  
xviii KDIGO. Clinical practice guideline for the management of glomerular diseases.2021 Available from: 
https://www.kidney-international.org/action/showPdf?pii=S0085-2538%2821%2900562-7  
xix Gaudry S, Hajage D, Martin-Lefevre L, Louis G, Moschietto S, Titeca-Beauport D, La Combe B, Pons B, de Prost 
N, Besset S, Combes A, Robine A, Beuzelin M, Badie J, Chevrel G, Reignier J, Bohé J, Coupez E, Chudeau N, 
Barbar S, Vinsonneau C, Forel JM, Thevenin D, Boulet E, Lakhal K, Aissaoui N, Grange S, Leone M, Lacave G, 
Nseir S, Poirson F, Mayaux J, Asehnoune K, Geri G, Klouche K, Thiery G, Argaud L, Ricard JD, Quenot JP, Dreyfuss 
D. The Artificial Kidney Initiation in Kidney Injury 2 (AKIKI2): study protocol for a randomized controlled trial. Trials. 
2019 Dec 16;20(1):726. doi: 10.1186/s13063-019-3774-9. PMID: 31843007; PMCID: PMC6915917. 
xx Chothia MY, Chikte U, Zemlin A, Moodley D, Fitchat N, Wessels A, van Vuuren E, Davids T, Davids MR. Outcomes 
of hospitalised patients with hyperkalaemia at a South African tertiary healthcare centre. EClinicalMedicine. 2022 
Aug 1;50. 
xxi Batterink J, Cessford TA, Taylor RA. Pharmacological interventions for the acute management of hyperkalaemia 
in adults. Cochrane Database Syst Rev. 2015 Oct 29;10(10):CD010344. doi: 10.1002/14651858.CD010344.pub2. 
PMID: 35658162; PMCID: PMC9578550. 
xxii Potassium chloride, oral: South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  
University of Cape Town, 2022. 
xxiii Potassium chloride, oral: South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  
University of Cape Town, 2022. 
 Potassium chloride, oral: Rastegar A, Soleimani M. Hypokalaemia and hyperkalaemia. Postgrad Med J. 2001  
Dec;77(914):759-64. Review. Erratum in: Postgrad Med J 2002 Feb;78(916):126. Rastergar A [corrected to 
Rastegar A]. http://www.ncbi.nlm.nih.gov/pubmed/8250319 
 Potassium chloride, oral: Wong KC, Schafer PG, Schultz JR. Hypokalemia and anesthetic implications. 
AnesthAnalg. 1993 Dec;77(6):1238-60. Review. Erratum in: AnesthAnalg 1994 May;78(5):1035. 
 

https://www.ncbi.nlm.nih.gov/pubmed/9519960
https://www.knowledgehub.org.za/e-library
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://kdigo.org/wp-content/uploads/2026/01/KDIGO-2026-Anemia-in-CKD-Guideline.pdf
https://www.ncbi.nlm.nih.gov/pubmed/25486075
https://www.ncbi.nlm.nih.gov/pubmed/30365356
https://kdigo.org/wp-content/uploads/2016/10/KDIGO-2012-Anemia-Guideline-English.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://kdigo.org/wp-content/uploads/2026/01/KDIGO-2026-Anemia-in-CKD-Guideline.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://www.kidney-international.org/action/showPdf?pii=S0085-2538%2821%2900562-7
http://www.ncbi.nlm.nih.gov/pubmed/8250319


CHAPTER 7 NEPHROLOGICAL/UROLOGICAL DISORDERS 

7.30 
AHL Chp 7_Last updated 12 August 2026 

 
http://www.ncbi.nlm.nih.gov/pubmed/8250319 
xxiv Potassium chloride, IV: South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  
University of Cape Town, 2022. 
 Potassium chloride, IV (monitoring): Tsuji H, Venditti FJ Jr, Evans JC, Larson MG, Levy D. The associations of 
levels of serum potassium and magnesium with ventricular premature complexes (the Framingham Heart Study). 
Am J Cardiol. 1994 Aug 1;74(3):232-5. https://www.ncbi.nlm.nih.gov/pubmed/7518645 
 Potassium chloride, IV (monitoring): Hoes AW, Grobbee DE, Peet TM, Lubsen J. Do non-potassium-sparing 
diuretics increase the risk of sudden cardiac death in hypertensive patients? Recent evidence. Drugs. 1994 
May;47(5):711-33. https://www.ncbi.nlm.nih.gov/pubmed/7520854 
xxv Dextrose 5%, IV: Adrogué HJ, Madias NE. Hypernatremia. N Engl J Med. 2000 May 18;342(20):1493-9. 
Review. http://www.ncbi.nlm.nih.gov/pubmed/10816188 
 Dextrose 5%, IV: Lindner G, Funk GC. Hypernatremia in critically ill patients. J Crit Care. 2013 
Apr;28(2):216.e11-20. http://www.ncbi.nlm.nih.gov/pubmed/22762930 
xxvi Verbalis JG, Goldsmith SR, Greenberg A, Korzelius C, Schrier RW, Sterns RH, Thompson CJ. Diagnosis, 

evaluation, and treatment of hyponatremia: expert panel recommendations. Am J Med. 2013 Oct;126(10 Suppl 
1):S1-42. doi: 10.1016/j.amjmed.2013.07.006. PMID: 24074529. 
Spasovski G, Vanholder R, Allolio B, Annane D, Ball S, Bichet D, Decaux G, Fenske W, Hoorn EJ, Ichai C, Joannidis 
M, Soupart A, Zietse R, Haller M, van der Veer S, Van Biesen W, Nagler E. Clinical practice guideline on diagnosis 
and treatment of hyponatraemia. Intensive Care Med. 2014 Mar;40(3):320-31. doi: 10.1007/s00134-014-3210-2. 
Epub 2014 Feb 22. Erratum in: Intensive Care Med. 2014 Jun;40(6):924. Hoorn, Ewout [corrected to Hoorn, Ewout 
J]. PMID: 24562549. 
xxvii Hyponatraemia algorithm: Adrogué HJ, Madias NE. Hyponatremia. N Engl J Med. 2000 May 25;342(21):1581-
9. http://www.ncbi.nlm.nih.gov/pubmed/10816188 
xxviii Furosemide, oral: Adrogué HJ, Madias NE. Hyponatremia. N Engl J Med. 2000 May 25;342(21):1581-9. 
Review. http://www.ncbi.nlm.nih.gov/pubmed/10824078 
xxix Sodium chloride, 0.9%, IV: Adrogué HJ, Madias NE. Hyponatremia. N Engl J Med. 2000 May 25;342(21):1581-
9. Review. http://www.ncbi.nlm.nih.gov/pubmed/10824078 
xxx Praziquantel: National Department of Health, Essential Drugs Programme: Primary Health Care STGs and 
EML, draft. http://www.health.gov.za/ 
xxxi  Fosfomycin, oral: Falagas ME, Vouloumanou EK, Togias AG, Karadima M, Kapaskelis AM, Rafailidis PI, 
Athanasiou S. Fosfomycin versus other antibiotics for the treatment of cystitis: a meta-analysis of randomized 
controlled trials. J Antimicrob Chemother. 2010 Sep;65(9):1862-77. http://www.ncbi.nlm.nih.gov/pubmed/20587612  
 Fosfomycin, oral: Lewis DA, Gumede LY, van der Hoven LA, de Gita GN, de Kock EJ, de Lange T, Maseko V, 
Kekana V, Smuts FP, Perovic O. Antimicrobial susceptibility of organisms causing community-acquired urinary 
tract infections in Gauteng Province, South Africa. S Afr Med J. 2013 Mar 15;103(6):377-81. 
http://www.ncbi.nlm.nih.gov/pubmed/23725955   
xxxii Gentamicin, parenteral: National Department of Health: Affordable Medicines, EDP-Adult Hospital level. 
Medicine Review: Gentamicin for uncomplicated UTI, November 2019. 
https://www.knowledgehub.org.za/content/standard-treatment-guidelines-and-essential-medicines-list   
 Gentamicin, parenteral:Goodlet KJ, Benhalima FZ, Nailor MD. A Systematic Review of Single-Dose 
Aminoglycoside Therapy for Urinary Tract Infection: Is It Time To Resurrect an Old Strategy? Antimicrob Agents 
Chemother. 2018 Dec 21;63(1). pii: e02165-18. https://www.ncbi.nlm.nih.gov/pubmed/30397061 
xxxiii Huttner A, Verhaegh EM, Harbarth S, Muller AE, Theuretzbacher U, Mouton JW. Nitrofurantoin revisited: a 
systematic review and meta-analysis of controlled trials. J Antimicrob Chemother. 2015 Sep;70(9):2456-64. 
https://www.ncbi.nlm.nih.gov/pubmed/26066581  
 Nitrofurantoin, oral: Zalmanovici Trestioreanu A, Green H, Paul M, Yaphe J, Leibovici L. Antimicrobial agents for 
treating uncomplicated urinary tract infection in women. Cochrane Database Syst Rev. 2010 Oct 6;(10):CD007182. 
https://www.ncbi.nlm.nih.gov/pubmed/20927755 
 Nitrofurantoin, oral: Lewis DA, Gumede LY, van der Hoven LA, de Gita GN, de Kock EJ, de Lange T, Maseko V, 
Kekana V, Smuts FP, Perovic O. Antimicrobial susceptibility of organisms causing community-acquired urinary tract 
infections in Gauteng Province, South Africa. S Afr Med J. 2013 Mar 15;103(6):377-81. 
http://www.ncbi.nlm.nih.gov/pubmed/23725955 
 Nitrofurantoin, oral: Nordeng H, Lupattelli A, Romøren M, Koren G. Neonatal outcomes after gestational exposure 
to nitrofurantoin. Obstet Gynecol. 2013 Feb;121(2 Pt 1):306-13. http://www.ncbi.nlm.nih.gov/pubmed/23344280  
xxxivCiprofloxacin, oral: Lewis DA, Gumede LY, van der Hoven LA, de Gita GN, de Kock EJ, de Lange T, Maseko V, 
Kekana V, Smuts FP, Perovic O. Antimicrobial susceptibility of organisms causing community-acquired urinary 
tract infections in Gauteng Province, South Africa. S Afr Med J. 2013 Mar 15;103(6):377-
81.http://www.ncbi.nlm.nih.gov/pubmed/23725955 
xxxv Ciprofloxacin, oral (caution - concomitant use with ACE-inhibitor/ARB): Savage R. Ciprofloxacin, enalapril and 
acute kidney injury: Strengthening of a drug Interaction signal. WHO Pharmaceuticals Newsletter : 16-21, No. 1, 
201. http://www.who.int/medicines/publications/WHO-Pharmaceuticals_Newsletter_No1-2018.pdf?ua=1  
 Ciprofloxacin, oral (caution - concomitant use with ACE-inhibitor/ARB): Bird ST, Etminan M, Brophy JM, 
Hartzema AG, Delaney JA. Risk of acute kidney injury associated with the use of fluoroquinolones. CMAJ. 2013 Jul 
9;185(10):E475-82. https://www.ncbi.nlm.nih.gov/pubmed/23734036  
xxxvi  Fosfomycin, oral: Falagas ME, Vouloumanou EK, Togias AG, Karadima M, Kapaskelis AM, Rafailidis PI, 
Athanasiou S. Fosfomycin versus other antibiotics for the treatment of cystitis: a meta-analysis of randomized 
 

http://www.ncbi.nlm.nih.gov/pubmed/8250319
https://www.ncbi.nlm.nih.gov/pubmed/7518645
https://www.ncbi.nlm.nih.gov/pubmed/7520854
http://www.ncbi.nlm.nih.gov/pubmed/10816188
http://www.ncbi.nlm.nih.gov/pubmed/22762930
http://www.ncbi.nlm.nih.gov/pubmed/10816188
http://www.ncbi.nlm.nih.gov/pubmed/10824078
http://www.ncbi.nlm.nih.gov/pubmed/10824078
http://www.health.gov.za/
http://www.ncbi.nlm.nih.gov/pubmed/20587612
http://www.ncbi.nlm.nih.gov/pubmed/23725955
https://www.knowledgehub.org.za/content/standard-treatment-guidelines-and-essential-medicines-list
https://www.ncbi.nlm.nih.gov/pubmed/30397061
https://www.ncbi.nlm.nih.gov/pubmed/26066581
https://www.ncbi.nlm.nih.gov/pubmed/20927755
http://www.ncbi.nlm.nih.gov/pubmed/23725955
http://www.ncbi.nlm.nih.gov/pubmed/23344280
http://www.ncbi.nlm.nih.gov/pubmed/23725955
http://www.who.int/medicines/publications/WHO-Pharmaceuticals_Newsletter_No1-2018.pdf?ua=1
https://www.ncbi.nlm.nih.gov/pubmed/23734036


CHAPTER 7 NEPHROLOGICAL/UROLOGICAL DISORDERS 

7.31 
AHL Chp 7_Last updated 12 August 2026 

 
controlled trials. J Antimicrob Chemother. 2010 Sep;65(9):1862-77. http://www.ncbi.nlm.nih.gov/pubmed/20587612  
 Fosfomycin, oral: Lewis DA, Gumede LY, van der Hoven LA, de Gita GN, de Kock EJ, de Lange T, Maseko V, 
Kekana V, Smuts FP, Perovic O. Antimicrobial susceptibility of organisms causing community-acquired urinary 
tract infections in Gauteng Province, South Africa. S Afr Med J. 2013 Mar 15;103(6):377-81. 
http://www.ncbi.nlm.nih.gov/pubmed/23725955   
xxxvii Huttner A, Verhaegh EM, Harbarth S, Muller AE, Theuretzbacher U, Mouton JW. Nitrofurantoin revisited: 
a systematic review and meta-analysis of controlled trials. J Antimicrob Chemother. 2015 Sep;70(9):2456-64. 
https://www.ncbi.nlm.nih.gov/pubmed/26066581  
 Nitrofurantoin, oral: Zalmanovici Trestioreanu A, Green H, Paul M, Yaphe J, Leibovici L. Antimicrobial agents for 
treating uncomplicated urinary tract infection in women. Cochrane Database Syst Rev. 2010 Oct 6;(10):CD007182. 
https://www.ncbi.nlm.nih.gov/pubmed/20927755 
 Nitrofurantoin, oral: Lewis DA, Gumede LY, van der Hoven LA, de Gita GN, de Kock EJ, de Lange T, Maseko V, 
Kekana V, Smuts FP, Perovic O. Antimicrobial susceptibility of organisms causing community-acquired urinary tract 
infections in Gauteng Province, South Africa. S Afr Med J. 2013 Mar 15;103(6):377-81. 
http://www.ncbi.nlm.nih.gov/pubmed/23725955 
 Nitrofurantoin, oral: Nordeng H, Lupattelli A, Romøren M, Koren G. Neonatal outcomes after gestational exposure 
to nitrofurantoin. Obstet Gynecol. 2013 Feb;121(2 Pt 1):306-13. http://www.ncbi.nlm.nih.gov/pubmed/23344280  
xxxviii Urinary tract infection definitions: Johansen TE, Botto H, Cek M, Grabe M, Tenke P, Wagenlehner FM, 
Naber KG. Critical review of current definitions of urinary tract infections and proposal of an EAU/ESIU classification 
system. Int J Antimicrob Agents. 2011 Dec;38 Suppl:64-70. https://pubmed.ncbi.nlm.nih.gov/22018988/  
xxxixCeftriaxone, IM: National Department of Health, Essential Drugs Programme: Primary Health Care STGs and 
EML, 2018. http://www.health.gov.za/ 
 Ceftriaxone, IM: Newman LM, Moran JS, Workowski KA. Update on the management of gonorrhea in adults in 
the United States. Clin Infect Dis. 2007 Apr 1;44Suppl 3:S84-101.Review. 
http://www.ncbi.nlm.nih.gov/pubmed/17342672 
 Ceftriaxone, IM: Workowski KA, Berman S; Centers for Disease Control and Prevention (CDC). Sexually 
transmitted diseasestreatment guidelines, 2010.MMWR Recomm Rep. 2010 Dec 17;59(RR-12):1-110. Erratum in: 
MMWR Recomm Rep. 2011 Jan14;60(1):18. Dosage error in article text. http://www.cdc.gov/std/treatment/2010/ 
xl Azithromycin, oral: National Department of Health, Essential Drugs Programme: Primary Health Care STGs and 
EML, 2018. http://www.health.gov.za/ 
 Azithromycin, oral: Azithromycin: Lau CY, Qureshi AK. Azithromycin versus doxycycline for genital chlamydial 
infections: a meta-analysis of randomized clinical trials. Sex Transm Dis. 2002 Sep;29(9):497-502.  
http://www.ncbi.nlm.nih.gov/pubmed/12218839 
xli Alpha-blocker: Djavan B, Marberger M. A meta-analysis on the efficacy and tolerability of alpha1-adrenoceptor 
antagonists in patients with lower urinary tract symptoms suggestive of benign prostatic obstruction. Eur Urol. 
1999;36(1):1-13.http://www.ncbi.nlm.nih.gov/pubmed/10364649 
 Alpha-blocker:   South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  
University of Cape Town, 2022. 
   Fawzy A, Vashi V, Chung M, Dias N, Gaffney M. Clinical correlation of maximal urinary flow rate and plasma 
doxazosin concentrations in the treatment of benign prostatic hyperplasia. Multicenter Study Group. Urology. 1999 
Feb;53(2):329-35. https://pubmed.ncbi.nlm.nih.gov/9933049/ 
xlii Oxybutynin, oral: South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  University 
of Cape Town, 2022. 
xliii NSAID, oral: Afshar K, Jafari S, Marks AJ, Eftekhari A, MacNeily AE. Nonsteroidal anti-inflammatory drugs 
(NSAIDs) and non-opioids for acute renal colic. Cochrane  Database Syst Rev. 2015 Jun 29;6:CD006027. 
http://www.ncbi.nlm.nih.gov/pubmed/26120804 
 

http://www.ncbi.nlm.nih.gov/pubmed/20587612
http://www.ncbi.nlm.nih.gov/pubmed/23725955
https://www.ncbi.nlm.nih.gov/pubmed/26066581
https://www.ncbi.nlm.nih.gov/pubmed/20927755
http://www.ncbi.nlm.nih.gov/pubmed/23725955
http://www.ncbi.nlm.nih.gov/pubmed/23344280
https://pubmed.ncbi.nlm.nih.gov/22018988/
http://www.health.gov.za/
http://www.ncbi.nlm.nih.gov/pubmed/17342672
http://www.cdc.gov/std/treatment/2010/
http://www.health.gov.za/
http://www.ncbi.nlm.nih.gov/pubmed/12218839
http://www.ncbi.nlm.nih.gov/pubmed/10364649
http://www.ncbi.nlm.nih.gov/pubmed/26120804


AHLCh7_Nephrology/Urological disorders_Last updated 12 August 2026                                                                                                                                                                                                        
1 

 

                                                       
 

SOUTH AFRICAN ADULT HOSPITAL LEVEL ESSENTIAL MEDICINES LIST 
AHL CHAPTER 7: NEPHROLOGICAL/ UROLOGICAL DISORDERS 

NEMLC RECOMMEDATIONS FOR MEDICINE AMENDMENTS (2025-2029) REVIEW CYCLE 
 

Medicine amendment recommendations, with supporting evidence and rationale are listed below. 
Kindly review the medicine amendments in the context of the respective standard treatment guideline (STG). 
 

 

 

 

Specific guidance products  

No Guidance Product Tick Number 

1. Adult Hospital Level STGs – Chapter 22: Nephrological/ Urological disorders ✓ 1 

 

 

2026 STG -Medicine updates and STG amendments 
SECTION MEDICINE/MANAGEMENT ADDED/DELETED/AMENDED 
7.1.1: Chronic Kidney Disease 
 Anaemia associated with CKD in 
patients on dialysis programmes 
 
 

Short to intermediate-acting 
Erythropoietin Stimulating Agents 
(ESAs) (Epoetin alpha, epoetin Beta and 
Darbepoetin alfa)  

Retained as a therapeutic class for 
patients on heamodialysis (See 
Annexure A)  

Epoetin alfa and epoetin beta 
 

Retained as the example of class in the 
STG 

Methoxy polyethylene glycol epoetin 
beta 

Added as a therapeutic alternative when 
indicated clinically, for patients on 
peritoneal dialysis. 

7.1.1: Chronic Kidney Disease 
General measures  

Screening for proteinuria The urine Protein Creatinine Ratio (PCR) 

units used to quantify protein levels 

have been corrected.  

 
 
 

1. Medicine amendments 

7.1.1 CHRONIC KIDNEY DISEASE (CKD) 

 
 

• Epoetin beta, epoetin alpha and darbepoetin alfa have been retained in the STGs as a therapeutic interchange class 
containing short to intermediate- acting Erythropoetin Stimulating Agents (ESAs) for the management of anaemia of 

Report Version  Date Detail 

V1.0 12 August 2026 Update of NEMLC review dated 21 April 2022 
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chronic kidney disease in patients who are on haemodialysis in line with the NEMLC medicine class review of ESA 
conducted in 2022.1 (See embedded document below) 
 

ESAs for Anaemia in 

CKD_Class review_AdultHospital_Review_21April2022_Final.pdf 
NEMLC RECCOMENDATION (MEETING OF 23 JUNE 2022):  
The NEMLC accepted the proposal that erythropoiesis-stimulating agents be recommended as a 
therapeutic class. Furthermore, with the final ratification of the respective nephrology/urology chapter, 
NEMLC recommended that a circular be disseminated guiding on comparative dosing, dose switching and 
relevant pragmatic issues. 

 
 

• In 2026, the NEMLC revisited its previous decision to group ESAs (epoetin alfa, epoetin beta, methoxy polyethylene 
glycol epoetin beta, and darbepoetin alfa) into a single therapeutic class. This review, as attached below, considered 
factors such as individual product half-life, dosing flexibility, and current pricing. See review update document 
embedded below: 

ESA Class -review, 

update_12 Aug 2026.pdf 
• Methoxy polyethylene glycol epoetin beta has now been added to the EML as an option for peritoneal dialysis patients 

who would benefit from a once monthly administration. See updated review: 
 

 
NEMLC RECOMENDATION (MEETING OF 26 February 2026): 
For pragmatic reasons, the NEMLC approved the inclusion of the long-acting ESA (methoxy polyethylene 
glycol–epoetin beta) in the AHL STG, outside the ESA therapeutic class, for use in stable patients on 
peritoneal dialysis based on individual considerations provided that it is available at or below the price 
threshold provided in Table 2. AHL Chapter 7: Section 7.1.1 CHRONIC KIDNEY DISEASE (CKD) ratified for 
external comment. 

 
 

• The updated NEMLC recommendation considered several pragmatic factors for the use of methoxy polyethylene 
glycol epoetin beta, including its prolonged half-life, reduced refrigeration requirements compared with short- and 
immediate-acting ESAs, and current pricing, which is cost favourable only for the for the once-monthly administration 
option). 

• Emphasis has been placed on the need for specialist guidance in the management of patients undergoing chronic 
haemodialysis or peritoneal dialysis, through specialist renal units. 

• NEMLC has recommended a price threshold for the future consideration of methoxy polyethylene glycol epoetin beta 
on the national contract, to ensure equitable access. 

• At the current off-contract price obtained through provincial procurement via quotation in some provinces, only the 
once-monthly maintenance dose of methoxy polyethylene glycol epoetin beta is competitively priced relative to 
equipotent doses of epoetin beta on contract. The methoxy polyethylene glycol epoetin beta regimen for 
administration every two weeks is not recommended, as it is currently more costly than the once-monthly regimen. 
See table below. 

 
1 NDoH.NEMLC Medicine review. Medicine class review of erythropoiesis-stimulating agents.2022. Available from: 
https://www.health.gov.za/nhi-edp-stgs-eml/  

https://www.health.gov.za/nhi-edp-stgs-eml/


AHLCh7_Nephrology/Urological disorders_Last updated 12 August 2026                                                                                                                                                                                                        
3 

 

 
Table 1 

Methoxy 
Polyethylene 
Glycol-Epoetin 
Beta  

50mcg Once 
Monthly 

Off contract-Price  Epoetin Beta 

2000 iu 3x weekly 

Price 

100Mcg/0.3Ml 
monthly 

R 1109.65 4000 iu 3x weekly R905.64 

150Mcg/0.3Ml 
monthly  

R1,664.47 6000 iu 3x weekly R1888.44 

200Mcg/0.3Ml 
monthly  

R2,219.30 8000 iu 3x weekly R2492.88 

250Mcg/0.3Ml 
monthly  

R2,774.12 10000 iu 3x weekly R2789.4 

 

• The NEMLC contract threshold price recommended for Methoxy Polyethylene Glycol-Epoetin Beta for the indicated 
dose strengths is indicated below. 
 
Table 2 

NSN Threshold price 

Methoxy Polyethylene Glycol-Epoetin Beta; 
100Mcg/0.3Ml 

R1,109.65 per unit 

Methoxy Polyethylene Glycol-Epoetin Beta; 
150Mcg/0.3Ml 

R1,664.47 per unit 

Methoxy Polyethylene Glycol-Epoetin 
Beta;200Mcg/0.3M 

R2,219.30 per unit 

Methoxy Polyethylene Glycol-Epoetin Beta; 
250Mcg/0.3Ml 

R2,774.12 per unit 

 

 
 
Following the NEMLC external call for comment, which closed on 20 March 2026, all submissions were reviewed and 
the STG amended with emphasis on the following: 
o Guidance for converting to once monthly methoxy polyethylene glycol-epoetin beta according to the previously 

administered ESA dose of short- or intermediate-acting ESAs (epoetin alfa or epoetin beta/darbepoetin) has been 
included. 

o Guidance for dose adjustments and Hb monitoring after initiating methoxy polyethylene glycol-epoetin beta has been 
added. 

o Target Hb and guidance for Hb levels higher than 12g/ dL and Hb levels exceeding 13g/dL has been added. 
The STG has been amended as follows: 
 

Previous STG  Amended STG  
Anaemia associated with CKD in patients on 
dialysis programmes 
N18.3-5†/N18.9† + (D63.8*/Z49.1-2) 
 

Anaemia associated with CKD in patients on dialysis programmes 
N18.3-5†/N18.9† + (D63.8*/Z49.1-2) 
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Patients on chronic haemodialysis or peritoneal 
dialysis are often anaemic due to iron deficiency 
and deficiency of erythropoietin (EPO). 
Simultaneous administration of iron and EPO is 
recommended, as E 
should be administered in a patient with 
normal iron stores. Adequate iron stores are 
required to assist with red blood cell production 
immediately after EPO administration (see 
Section 2.1.1: Anaemia, iron deficiency). 
 
• Iron, elemental, oral. See Section 2.1.1: 
Anaemia, iron 
deficiency, if no response, consider parenteral 
iron. 
AND 
 
▪ Erythropoietin Stimulating Agents (ESAs), e.g.: 
• Erythropoietin alpha or beta, 40–50 IU/kg/dose, 
IV/SC 2–3 times weekly and assessed at 4 
weekly intervals. 
 

o Administer IV dose over 1–5 minutes. 
o If necessary, dose may be increased 

by 25 IU/kg. 
o Note: There is an increased risk of 

cardiovascular events with 
       haemoglobin levels >12 g/dL. 
 
 
Definitive treatment, e.g. transplantation, usually 
improves 
anaemia. It is important to identify factors likely 
to aggravate anaemia, e.g. iron deficiency, 
infection, and vitamin B12 and folate deficiency. 

Patients receiving chronic haemodialysis or peritoneal dialysis commonly develop 
anaemia due to reduced erythropoietin production and iron deficiency.  

 
Adequate iron stores are required for effective erythropoiesis during treatment with 
erythropoiesis-stimulating agents (ESAs). Iron status should therefore be assessed 
and iron deficiency corrected prior to, or concurrently with, initiation of ESA therapy (see 
Section 2.1.1: Anaemia, iron deficiency). 
 
Patients with CKD receiving dialysis should have iron therapy guided by specialist renal 
unit protocols and current KDIGO recommendations. Iron therapy may be initiated when 
ferritin and Transferrin saturation (TSAT) fall below recommended thresholds. Iron therapy 
should generally be withheld if TSAT is ≥40%. 
 

 

 
 

 

Administration of ESAs in the presence of iron deficiency results in a suboptimal 
haemoglobin response and may lead to unnecessary dose escalation. 

 

 
Intravenous (IV) iron is preferred in patients receiving dialysis. However, oral iron may be 
used where IV is not feasible. If there is inadequate response or intolerance to oral iron, 
intravenous iron should be administered. See Section 2.1.1: Anaemia, iron deficiency for 
details: 
 
▪ Iron, IV, e.g.: 

• Iron sucrose, slow IV infusion, 200 mg in 200 mL sodium chloride 0.9%, over 30 
minutes. 

 
If IV iron is not feasible: 

• Iron, elemental, oral (see Section 2.1.1: Anaemia, iron deficiency). 
 

AND 

Chronic haemodialysis 
• Short to intermediate-acting Erythropoietin Stimulating Agents (ESAs), e.g.: 

o Erythropoietin alpha or beta, 40–50 IU/kg/dose, IV/SC 2–3 times weekly and 
assessed at 4 weekly intervals. 

o Administer IV dose over 1–5 minutes. 
o If necessary, dose may be increased by 25 IU/kg. 

Note: Haemoglobin levels above 11.5 g/dL are associated with an increased risk of 
cardiovascular and thromboembolic events. 
 
OR 
Peritoneal dialysis 
Long-acting erythropoiesis-stimulating agents (ESAs): 
• Methoxy polyethylene glycol-epoetin beta, administered as a single subcutaneous 

injection once monthly, may be considered in patients receiving peritoneal dialysis 
whose haemoglobin has been stabilised by treatment with ESA. 

o Initiation and dose adjustment should be undertaken by a specialist 
experienced in dialysis management. 

o Patients currently treated with short- or intermediate-acting ESAs (e.g. 
epoetin alfa or epoetin beta) may be converted to methoxy polyethylene 
glycol-epoetin beta according to the previously administered ESA dose. 

. 
Previous Weekly 
Epoetin Dose 
(Units/week)  

Previous Weekly 
Darbepoetin Alfa 
Dose (µg/week) 

Methoxy polyethylene glycol epoetin 
beta Dose 

Once Monthly (µg/month) 
 

< 8000 < 40 120 
 

8000 - 16000 40-80 200 
 

> 16000 > 80 360 
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o Should ideally be stored in the refrigerator (2°C to 8°C). Where refrigeration is not 

possible, the product may be stored at room temperature (not above 30°C) for a 
maximum duration of one month. Once the product has been stored at room 
temperature, use within one month. 

o Monthly monitoring of haemoglobin is recommended for at least the first 3-6 
months after Methoxy polyethylene glycol-epoetin beta initiation. 
 

Review dose one month after  initiation: 
o If Hb increases by less than 1.0 g/dL after one month: Increase the dose by 30–50 

µg/dose. 
o If Hb increases by more than 2 g/dL after one month, or Hb level exceeds 12 g/dl: 

Decrease the dose by 30–50 µg/dose. 
o If Hb exceeds 13 g/dL: Interrupt therapy until Hb level falls below 13 g/dl, then 

restart at approximately 50% of previously administered dose. 
 

Note:  
o In patients with an inadequate response, consider iron deficiency, other causes of 

blood loss, chronic inflammation or infection (especially HIV and TB), dialysis 
adequacy and dialysis water quality. 

o Definitive treatment, e.g. transplantation, usually improves anaemia. It is important 
to identify factors likely to aggravate anaemia, e.g. iron deficiency, infection, and 
vitamin B12 and folate deficiency. 

 
NEMLC review priorities identified: 

• Alternative oral therapies for Specialist management e.g Hypoxia-inducible factor prolyl hydroxylase inhibitors 
(HIF-PHIs), e.g. (Roxadustat) 

• Use of ESAs for anaemia of CKD in patients not on dialysis programmes e.g anaemia of malignancy  
 
2. Editorial amendments: 

7.1.1 Chronic Kidney Disease 

Screening for proteinuria:  

• The urine Protein Ratio (PCR) units used to quantify protein levels in cases of persistent proteinuria have been corrected to align 
with the thresholds outlined in the general measures section. The STG has been amended accordingly as follows: 

Previous STG  Updated STG  

» Screen for proteinuria. 

− If urine dipstick 1+ or greater, repeat on a 
properly collected midstream urine speci-
men on another occasion. If proteinuria 
persists, quantify protein with a spot urine 
protein-creatinine ratio. Significant pro-
teinuria = spot urine protein-creatinine ra-
tio (PCR) of > 0.15 g/mmol. This is equiva-
lent to 1 g per 24 hours. 

» Screen for proteinuria. 

− If urine dipstick 1+ or greater, repeat on a 
properly collected midstream urine specimen on 
another occasion. If proteinuria persists, quantify 
protein with a spot urine protein-creatinine ratio. 
Significant proteinuria = spot urine protein-creat-
inine ratio (PCR) of > 0.15 g/g or > 0.015 g/mmol. 
This is equivalent to 1 g per 24 hours. 
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Annexure A: 
 
Therapeutic class Interchange Database: Short to Intermediate-acting ESAs 
 

• The following therapeutically equivalent molecules will be added to the Therapeutic interchange database.  

Doses estimated based on a 70Kg weighing patient. 

Note: The equivalent doses were calculated only for the Epoetin Beta NSNs currently awarded on contract. 

Item description and strength Therapeutic Dose Ratio Notes 

Epoetin Beta equivalent to 2000 
IU/0.3ml recombinant human 
erythropoietin, injection 

Three times weekly  3 Recommended as Procurement 
molecule series award  

Epoetin Alpha 2000 IU/0.5 ml, 
Injection 

Three times weekly 3  

Darbepoetin alfa 30mcg/0.3ml, 
injection 

Weekly 1 Divide weekly EPO alpha/Beta 
dose by 200 

 

Item description and strength Dosage  Ratio Notes 
Epoetin Beta equivalent to 4000 
IU/0.3ml recombinant human 
erythropoietin, injection 

 

Three times weekly  3 Recommended as Procurement 
molecule series award 

Epoetin Alpha 4000 IU/0.4 ml, 
injection 

Three times weekly 3  

Darbepoetin alfa 60mcg/0.3ml, 
injection 

Weekly 1 Divide weekly EPO alpha/Beta 
dose by 200 

 

 

Item description and strength Dosage  Ratio Notes 

Epoetin Beta equivalent to 6000 
IU/0.3ml recombinant human 
erythropoietin, injection 

Three times weekly  3 Recommended as Procurement 
molecule series award 

Epoetin Alpha 6000 IU/0.6 ml, 
injection 

Three times weekly 3  

Darbepoetin alfa 100mcg/0.5ml, 
injection 

Weekly 1 Divide weekly EPO alpha/Beta 
dose by 200 

 

Item description and strength Dosage  Ratio Notes 

Epoetin Beta equivalent to 10 000 
IU/0.6ml recombinant human 
erythropoietin, injection 

Three times weekly  3 Recommended as Procurement 
molecule series award 

Epoetin Alpha 10 000 IU, injection Three times weekly 3  
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Darbepoetin alfa 150mcg/0.3ml, 
injection 

Weekly 1 Divide weekly EPO alpha/Beta 
dose by 200 

 

Item description and strength Dosage  Ratio Notes 

Epoetin Beta equivalent to 30 000 
IU/0.6ml recombinant human 
erythropoietin, injection 

Three times weekly  2 Recommended as Procurement 
molecule series award 

Epoetin Alpha 40 000 IU, injection Three times weekly 2  

Darbepoetin alfa 300mcg/0.6ml, 
injection 

Weekly 1  

 

NEMLC RECOMMENDATION (meeting of 26 March 2026): 
The NEMLC approved the recommendation for the above short-Intermediate ESA therapeutic class 
containing Epoetin alpha, Epoetin Beta and Darbepoetin alfa to be reviewed/evaluated in a 
procurement molecule series. 
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SOUTH AFRICAN ADULT HOSPITAL LEVEL ESSENTIAL MEDICINES LIST 
AHL CHAPTER 7: NEPHROLOGICAL/ UROLOGICAL DISORDERS 

NEMLC RECOMMEDATIONS FOR MEDICINE AMENDMENTS (2025-2029) REVIEW CYCLE 

 

Medicine Re-
view Version  

Last updated Detail 

V2.0 12 August 2026 Review-update - Methoxy polyethylene glycol 
epoetin beta added as a therapeutic alternative 
when indicated clinically, for patients on perito-
neal dialysis (outside the Erythropoiesis-stimu-
lating agents class recommended as per report 
v1.0 below).  

V1.0 21 April 2022 Initial NEMLC Review - Erythropoiesis-stimulat-
ing agents (Epoetin alfa and epoetin beta; 
methoxy polyethylene glycol epoetin beta and 
darbepoetin alfa) are recommended as a thera-
peutic class for patients with anaemia of 
chronic kidney disease on dialysis (See Appen-
dix 2, from Pg 9 for the complete review). 

MEDICINE CLASS REVIEW OF ERYTHROPOIESIS-STIMULATING AGENTS-REVIEW UPDATE 
 
2026 - ADDITION OF METHOXY POLYETHYLENE GLYCOL–EPOETIN BETA TO THE STG AND EML FOR THE 
TREATMENT OF ANAEMIA OF CHRONIC KIDNEY DISEASE IN PATIENTS ON CHRONIC PERITONEAL DIALYSIS 

In the NEMLC meeting of 26 February 2026, methoxy polyethylene glycol–epoetin beta, a long-acting erythropoiesis-
stimulating agent, was removed from the erythropoiesis-stimulating agents (ESA) therapeutic class and added to the 
EML as an alternative treatment for anaemia associated with stable chronic kidney disease in patients receiving 
peritoneal dialysis (See Appendix 2 for the original NEMLC review of the ESA therapeutic class). 

Key Considerations 

 This is an update of the published NEMLC class review of erythropoiesis-stimulating agents (ESA) class review1  
dated 21 April 2022 which recommended that ESAs (Epoetin alfa and epoetin beta; methoxy polyethylene glycol 
epoetin beta and darbepoetin alfa) be included in the STGs (Adult Hospital Chapter 7: Nephrological /Urological 
disorders) as a therapeutic class for patients with anaemia of Chronic Kidney Disease (CKD) (strong 
recommendation) on dialysis.  

 
1 NDoH.Medicine review.Erythropoetin Stimulating Agents Class Review.2022. Available from: https://www.health.gov.za/nhi-edp-stgs-eml/           
 

 

 

 

https://www.health.gov.za/nhi-edp-stgs-eml/
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 Following the publication of the 2022 review, and informed by input from relevant subject matter experts, the 
NEMLC conducted a further assessment of the pragmatic benefits of including pegylated long-acting ESAs 
(methoxy polyethylene glycol–epoetin beta) in the STGs outside the existing ESA therapeutic class, taking into 
account its half-life, dosing flexibility, and current pricing in patients with stable CKD on peritoneal dialysis. 

 For stable patients on chronic peritoneal dialysis, methoxy polyethylene glycol–epoetin beta may be self-
administered once monthly by appropriately trained patients, improving adherence and reducing nursing and 
administrative burden. In addition, it may be stored at temperatures of up to 30 °C for up to one month, thereby 
minimising the need for strict cold-chain storage for home administration. 

 The resource requirements at the current price on offer by the supplier for using methoxy polyethylene glycol–
epoetin beta are currently competitive with the short acting erythropoietin stimulating agents (epoetin beta) at 
the prevailing contract price2. 

 Methoxy polyethylene glycol–epoetin beta is recommended in the STGs as a treatment alternative for the 
management of anaemia of CKD in adult patients on peritoneal dialysis according to individual considerations. 
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Prof L Robertson1 Nil   X 

Dr AZT Muranda 2   Nil  X  
Prof N Wearne3 Nil X X  
Ms M Rapetsoa4 Nil X  X 

 
1. University of the Witwatersrand, South Africa  
2. University of Pretoria and Steve Biko Academic Hospital, South Africa 
3. University of Cape Town and Groote Schuur Hospital, South Africa  
4. Essential Drugs Programme,National Department of Health, South Africa. 

 

 
 

2 Master Health Products List. December 2025 
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Discussion  

1. The initial review of 21 April 2022 informed the therapeutic interchange database for tendering purposes for the 
various ESAs, namely epoetin alfa, epoetin beta, methoxy polyethylene glycol–epoetin beta, and darbepoetin alfa. 
The review concluded that all ESAs demonstrated similar efficacy in increasing haemoglobin levels and reducing 
the need for transfusion in patients with anaemia of chronic kidney disease on dialysis and could be tendered as 
a therapeutic class for competitive procurement for Adult Hospital Level use in the state sector. 

2. In 2025 Before going to tender, additional consideration was given to individual patient factors, particularly dosing 
flexibility for stable CKD patients on peritoneal dialysis who do not require frequent ESA dosing, in order to 
optimise resource utilisation in resource-constrained settings. 

3. Methoxy polyethylene glycol–epoetin beta, a pegylated long-acting ESA with a prolonged half-life, offers the 
advantage of once-monthly dosing and may be stored outside refrigeration for up to one month at temperatures 
not exceeding 30 °C3 as compared to other available ESAs which can only be stored at temperatures between 2-8 
°C4. This makes it suitable for appropriately trained patients to self-administer subcutaneously at home. 

4. The NEMLC therefore approved a price threshold for methoxy polyethylene glycol–epoetin beta as an EML item, 
set at the current off-contract price offered by the supplier (see Table 2). 

5. The STG and EML has been subsequently revised to include methoxy polyethylene glycol–epoetin beta. 
 

Table 1 
Comparative costs for the specific Methoxy Polyethylene Glycol-Epoetin Beta NSNs currently procured off contract 
by individual provinces vs Epoetin Beta at the usual dose 
 

Methoxy 
Polyethylene Glycol-
Epoetin Beta  

50mcg Once 
Monthly 

Price Epoetin Beta 

2000 iu 3x weekly 

Price 

100Mcg/0.3Ml 
monthly 

R 1109.65 4000 iu 3x weekly R905.64 

150Mcg/0.3Ml 
monthly  

R1,664.47 6000 iu 3x weekly R1888.44 

200Mcg/0.3Ml 
monthly  

R2,219.30 8000 iu 3x weekly R2492.88 

250Mcg/0.3Ml 
monthly  

R2,774.12 10000 iu 3x weekly R2789.4 

 
 

 
3 Mircera Professsional Information. SAHPRA registered. 2022. URL: https://pi-pil-repository.sahpra.org.za/wp-
content/uploads/2023/02/Mircera-PI_07Dec2022.pdf 
4 Recormon®-Professional Information. SAHPRA registered.2022.URL: https://pi-pil-repository.sahpra.org.za/wp-
content/uploads/2023/02/Recormon-30-000-PI_12Aug2022.pdf  
 

 

 

 

 

 

https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Mircera-PI_07Dec2022.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Recormon-30-000-PI_12Aug2022.pdf
https://pi-pil-repository.sahpra.org.za/wp-content/uploads/2023/02/Recormon-30-000-PI_12Aug2022.pdf
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Table 2 
The recommended NEMLC Threshold price 

NSN Threshold price 

Methoxy Polyethylene Glycol-Epoetin Beta; 
100Mcg/0.3Ml 

R1,109.65 per unit 

Methoxy Polyethylene Glycol-Epoetin Beta; 
150Mcg/0.3Ml 

R1,664.47 per unit 

Methoxy Polyethylene Glycol-Epoetin 
Beta;200Mcg/0.3M 

R2,219.30 per unit 

Methoxy Polyethylene Glycol-Epoetin Beta; 
250Mcg/0.3Ml 

R2,774.12 per unit 

 

 
 

 
 

Type of  ERC 
recommendation 

We recommend against 
the option and for the 

alternative 
(strong) 

We suggest not to use the 
option or 

to use the alternative 
(conditional) 

We suggest 
using the 

option 
(conditional) 

We 
recommend 
the option 
(strong) 

□ □ X□ □ 
High level summary of 

conclusions from 
Evidence to Decision 
Framework – See link 

Methoxy polyethylene glycol–epoetin beta provides the convenience of less 

frequent dosing requirements (once-monthly injections), can be self-administered 

with training (reducing the healthcare giver burden) and does not require a strict 

cold chain storage requirements. At the recommended NEMLC off contract 

threshold price, Methoxy polyethylene glycol–epoetin beta is cost efficient and is 

recommended as an EML treatment alternative in stable patients on peritoneal 

dialysis based on individual considerations. 

 

 
NEMLC Ratification  

Date Comments 

26 
February 
2026 

For pragmatic reasons, the NEMLC approved the inclusion of the long-
acting ESA (methoxy polyethylene glycol–epoetin beta) in the AHL 
STG, outside the ESA therapeutic class, for use in stable patients on 
peritoneal dialysis based on individual patient considerations. 

EML Status EML5 Non-EML – contingent on stated  Non-EML 

 
5 An item designated as ‘EML’  indicates that item is not subject to price threshold set by NEMLC however may be subject to benchmark 
reference pricing during the contracting process as per the Framework for the Inclusion of Items in National Pharmaceutical Contracts: 
Therapeutic Classes, Reference Pricing, and Series-Based Specification 
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reference price threshold in 
Rand Value classified as  

NEML-PT (Non EML Price 
Threshold) 

 

      □ 
See Table 2 for NEMLC 
threshold price           
X□  

        □ 

Therapeutic Interchange 
Considerations (if 

applicable) 
If YES:  

Alternative 
medicine/s 

name 
(INN) 

Alternative/s 
SAHPRA 

registered? 

Formulation/s 
 

Equipotent 
dose/ Dose 
range and 

dosing interval 

If 
NO, 
tick 
box 

    □x 

Trigger for review  
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APPENDIX 1:  UPDATED EVIDENCE TO DECISION FRAMEWORK 
 NOTE: The judgements for benefits and harms were not assessed for this updated review, only domains of therapeutic 
interchange, feasibility and resource use were updated. 

 JUDGEMENT EVIDENCE & ADDITIONAL CONSIDERATIONS 

Q
U

A
L

IT
Y

 
O

F
 

E
V

ID
E

N
C

E
 

O
F

 

B
E

N
E

F
IT

 

What is the certainty/quality of evidence?  
High Moderate Low Very low 

 
 

X 
 

 
 

 
 

High quality: confident in the evidence 
Moderate quality: mostly confident, but further research may change the effect 
Low quality: some confidence, further research likely to change the effect 
Very low quality: findings indicate uncertain effect 

All ESAs have demonstrated moderate certainty evidence of benefit in 
increasing Hb levels, and reducing the need for blood transfusions versus 
placebo, however there is little evidence of differences between the different 
ESAs. Impacts on quality of life are uncertain, even versus placebo.  
 
Versus placebo or no treatment, haemoglobin increased, mean difference 
1.90 g/dL, 95% CI 1.47 to 2.34: I2 =30%. Reduction in transfusions needed 
placebo was relatively consistent, however estimates vary, for recombinant 
erythropoietins where relative risk was lower than placebo by about 70% (3 
studies, 111 participants): RR 0.32, 95% CI 0.12 to 0.83; I2 = 0%), to 
darbepoetin alfa versus versus placebo- 40% reduction in need for one or 
more blood transfusions (RR 0.60, 95% CI 0.53 to 0.69). 

E
V

ID
E
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O
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B
E

N
E

F
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What is the size of the effect for beneficial outcomes? 
Large Moderate Small None 

 
 

 
 

 
 

X 
  

Very little difference was noted between the different ESAs, when compared 
to placebo. 
 
Studies have indicated at least an increase of 1g/dl improvement versus 
placebo.  No notable differences in Hb improvements between the 
difference active treatments. Blood transfusions were reduced by up to 70% 
versus placebo in the largest meta-anaysis in this review.  

Q
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What is the certainty/quality of evidence?  
High Moderate Low Very low 

 
 

 
 

X 
 

 
 

High quality: confident in the evidence 
Moderate quality: mostly confident, but further research may change the effect 
Low quality: some confidence, further research likely to change the effect 
Very low quality: findings indicate uncertain effect 

The evidence is relatively weak. Grade Assessments were performed in 
most of the Systematic reviews, the confidence in the evidence was low to 
very low, 
 
 Evidence for negative cardiovascular outcomes of one ESA versus the 
others is very weak, with little demonstrable differences between agents and 
different dosing regimens of the same agents. No significant differences 
reported for hypertension development between agents. Increase in all-
cause mortality has been reported versus placebo, however this seems to 
be related more to higher initial doses of ESAs, than any particular ESA 
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 What is the size of the effect for harmful outcomes? 
Large Moderate Small None 

 
 

 
 

 
 

X 
 

 
 

The risk of cardiovascular events and all-cause mortality among the various 
formulations of ESAs (compared to placebo) including the ones dosed less 
frequently, appears to be comparable, although the confidence in the 
information is very low. In comparison to each other, ESAs appear to have 
no significant  risks  above others, although confidence intervals were wide. 

B
E

N
E

F
IT

S
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S
 

Do the desirable effects outweigh the undesirable harms? 
Favour’s 
intervention 

Favour’s control Intervention 
= Control or 
Uncertain 

 
 

 
 

X 
  

ESA agents have similar effects when compared to placebo 
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Therapeutic alternatives available: 
Yes No 

x 
 

 
  

Epoetin alfa ,Epoetin beta,and Darbepoetin alfa recommended as short to 
intermediate acting ESA for patients initiating therapy and those who require 
routine treatment at  renal units. 
 

Specific exclusion from the therapeutic class: Long acting ESA ,methoxy 

polyethylene glycol epoetin beta has been recommended outside of the 
ESA therapeutic Class for pragmatic reasons to be used in patients with 
stable Hb on peritoneal dialysis who do not require frequent visits to the 
renal units and have been adequately trained to self administer..  
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 JUDGEMENT EVIDENCE & ADDITIONAL CONSIDERATIONS 
F

E
A

S
IB

IL
IT

Y
 

Is implementation of this recommendation feasible? 
Yes No Uncertain 

x 
 

 
 

 
  

Epoetin is already being provided to dialysis patients as part of the Standard 
Treatment Guidelines – issues have been experienced with availability of 
the products on tender, hence the request for a class review. 
 
Methoxy polyethylene glycol epoetin is   convenient option   due to less 
frequent dosing  and reduced costs in  peritoneal dialysis patients whose 
HBs are stable and are adequately trained to subcutaneously self-
administer ,without issues of cold chain storage.  Methoxy polyethylene 
glycol epoetin   is also a  convenient option for patients who have needle 
phobia. 

R
E

S
O

U
R

C
E

 U
S

E
 

How large are the resource requirements? 
More intensive Less intensive Uncertain 

 
 

 
 

X 
 

Note: This judgement is for the current indication of anaemia of 
CKD in dialysed patients only 

Price of medicines:  
Medicine SEP (ZAR) Contract 

price 
Epoetin alfa, 6000IU injection R922.36 N/A 

Epoetin alfa, 4000IU injection R909.97 N/A 

Epoetin alfa, 2000IU injection R377.38 NA 

Epoetin beta, 6000IU injection R2074.80 R157.37 

Epoetin beta, 4000IU injection R1412.40 R75.47 

Epoetin beta, 2000IU injection R706.19 R50.32 

Epoetin beta, 10000 IU injection R649.90 R232.45 

Epoetin beta, 30000 IU injection R13657.63 R762.64 

Darbepoetin alfa 30mcg prefilled 
syringe 

R659.44 NA 

Darbepoetin alfa 60mcg prefilled 
syringe 

R1318.90 NA 

Darbepoetin alfa 100mcg prefilled 
syringe 

R2164.40 NA 

Darbepoetin alfa 150mcg prefilled 
syringe 

R3297.20 N/A 

Darbepoetin alfa 300mcg prefilled 
syringe 

R6594.38 NA 

Methoxy polyethylene glycol epoetin 
beta, 100mcg prefilled syringe 

R1109.65 (special Off 
contract price)  

NA 

Methoxy polyethylene glycol epoetin 
beta, 150mcg prefilled syringe 

R1664,47 (special Off 
contract price)  

NA 

Methoxy polyethylene glycol epoetin 
beta, 200mcg prefilled syringe 

R2 219,30 (special Off 
contract price)  

NA 

Methoxy polyethylene glycol epoetin 
beta, 250mcg prefilled syringe 

R2 774,12 (special Off 
contract price) 

NA 

*SEP database, 6 November  2025 
 
Rough Estimates at recommended initiation  doses (70kg patient, at starting doses) 
NOTE – One product  already on national tender and available at prices 
substantially less than SEP.  Methoxy polyethylene glycol epoetin is 
recommended for stable patients on peritoneal dialysis where the cost using 
the recommended threshold   is less . 

Medicine Price (ZAR) 
Epoetin alfa - 3500IU 
3x a week (10 500) 

R4367.88 per month SEP 

Epoetin beta, 1400IU 
3x a week (SC) 
(16800) 

R905.64 per month on contract  

Methoxy polyethylene 
glycol epoetin beta, 42 
mcg every second 
week  

R1 109.64 per month (special Off contract price) if 

used twice per month for patients initiating therapy. 
However, for patients who are stable it will  cost  
~R554.82 for a once monthly dose at the 
recommended NEMLC threshold price 

Darbepoetin alfa 
0.45mcg/ kg weekly 
(31.5) 

R 2 637.76 per month SEP 
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 JUDGEMENT EVIDENCE & ADDITIONAL CONSIDERATIONS 
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Is there important uncertainty or variability about how much 
people value the options? 

Minor Major Uncertain 

X 
 

 
 

 
 

 
Is the option acceptable to key stakeholders? 

Yes No Uncertain 

X 
 

 
 

 
  

Already available on tender and in use in units – so acceptable.  
 
Subcutaneous and intravenous administration were examined in the trials, 
with few differences between these routes of administration.  
- Methoxy polyethylene glycol epoetin beta is currently being procured by 
some provinces off the national contract. 
-Methoxy polyethylene glycol epoetin beta may reduce the nursing and 
administrative burden as peritoneal dialysis  patients can be taught to self-
administer  subcutaneously and does not require strict cold chain 
requirements if removed from fridge within  30 days. 

 

E
Q

U
IT

Y
 

Would there be an impact on health inequity? 
Yes No Uncertain 

 
 

X 
 

 
  

Unlikely to have an impact on equity, if available at secondary level. 

 

Conclusion  

Methoxy polyethylene glycol epoetin beta has been added to the STGs and EML for use on an individual patient basis 
in stable CKD patients on peritoneal dialysis who are appropriately trained to self-administer a once-monthly 
subcutaneous injection. It is included outside the ESA therapeutic class (See the accompanying NEMLC report for the 
therapeutic interchange details). This is a pragmatic recommendation, subject to the NEMLC price threshold and 
additional practical considerations, including the drug’s extended half-life and storage requirements. 

 

NEMLC review priorities identified: 

• Alternative oral therapies for Specialist management e.g Hypoxia-inducible factor prolyl hydroxylase inhibitors 
(HIF-PHIs), e.g. (Roxadustat) 

• Use of ESAs for anaemia of CKD in patients not on dialysis programmes e.g anaemia of malignancy  
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Appendix 2 (Initial NEMLC medicine review V1.0 dated 21 April 2022) 

 
South African National Essential Medicines List 

Adult Hospital Level Medication Review Process 
Component: Nephrology 

MEDICINE CLASS REVIEW OF ERYTHROPOIESIS-STIMULATING AGENTS 
Date: 21 April 2022 
Key findings 

 This review was to determine therapeutic equivalency amongst erythropoiesis-stimulating agents (ESA), and not 
to expand the indication from the current guidance of ESA for anaemia of chronic kidney disease in patients on 
dialysis to all patients.  

 We searched PubMed and the Cochrane Library for published systematic reviews and meta-analyses of compar-
isons of erythropoietins against placebo as well as compared against each other, in patients with chronic kidney 
disease.  

 Epoetin alfa and epoetin beta; methoxy polyethylene glycol epoetin beta and darbepoetin alfa have all demon-
strated efficacy versus placebo in increasing haemoglobin and reducing need for transfusion.  

 Haemoglobin increase was greater with erythropoietins than with placebo or no treatment, mean difference 
1.90 g/dL, 95% CI 1.47 to 2.34: I2 =30%). Erythropoietins decreased need for transfusion compared with placebo: 
Recombinant erythropoietins (epoetin alfa and Beta and darbepoetin) (3 studies, 111 participants) relative risk 
(RR) of transfusion was 0.32, 95% CI 0.12 to 0.83; I2 = 0%) versus placebo, NNT = 5. Darbepoetin alfa (1 study 
with 4038 participants) reduced need for one or more blood transfusions, RR 0.60, 95% CI 0.53 to 0.69) versus 
placebo, NNT = 10. 

 The evidence for improvements in Quality-of-Life measures was less certain, both for the ESA versus placebo 
and for ESAs versus each other.  

 There was little difference in magnitude of improvement in quality-of-life measures between ESA options. 

 There was little difference in safety profiles with respect to adverse events, all-cause mortality, and cardiovas-
cular mortality, although comparative data was quite low quality. 

 Dosing comparisons were difficult given that this review has summarised several different systematic reviews 
which included initiation at different clinical points and included different clinical dosing regimens. However, 
comparative recommended starting and switching doses are available. 

 All options appear to be equally effective and international guidelines make no preferential recommendations 
for which ESA to prescribe.  

 

PHC/ADULT HOSPITAL LEVEL EXPERT REVIEW COMMITTEE PROPOSAL:  
 
 

Type of recommen-
dation 

We recommend against the 
option and for the alterna-

tive 
(strong) 

We suggest not to use 
the option  

(conditional) 

We suggest using either 
the option or the alterna-

tive  
(conditional) 

We suggest 
using the option 

(conditional) 

We recommend 
the option 

(strong) 

    X 

Recommendation: The PHC/Adult Hospital Level Committee proposes that erythropoiesis-stimulating agents be rec-
ommended as a therapeutic group for patients with anaemia of chronic kidney disease (strong recommendation). 
Rationale: Epoetin alfa and epoetin beta; methoxy polyethylene glycol epoetin beta and darbepoetin alfa are equally 
effective in increasing haemoglobin and preventing blood transfusions in chronic kidney disease. Harms and cardi-
ovascular risks are similar and dose proportional. This has been demonstrated in several systematic reviews com-
paring various agents in various situations. 
Level of Evidence: Moderate certainty evidence (Meta-analysis and systematic review; III Guidelines) 
NEMLC RECCOMENDATION (MEETING OF 23 JUNE 2022):  
The NEMLC accepted the proposal that erythropoiesis-stimulating agents be recommended as a therapeutic class. 
Furthermore, with the final ratification of the respective nephrology/urology chapter, NEMLC recommended that a 
circular be disseminated guiding on comparative dosing, dose switching and relevant pragmatic issues.  
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Monitoring and evaluation considerations: 
- Dosing is patient specific and dependent on response 

- There are recommended Hb limits in place which should not be exceeded because of the risk of adverse effects 
Research priorities 
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EXECUTIVE SUMMARY 

Date: 14 February 2022 
Medicine (INN):Other antinaemic agents (Erythropoetin alfa and erythropoetin beta; darbepoetin alfa ; methoxy polyethylene 
glycol epoetin beta) 
Medicine (ATC): B03XA (B03XA01, B03XA02 and B03XA02) 
Indication (ICD10 code):  Treatment of anaemia in chronic renal failure (N18.1-5†/N18.9† + (D63.8*/Z49.1-2) 
Patient population:  
Adults aged 18 years or older with anaemia due to chronic kidney disease (CKD).  
- with or without dialysis  
- all stages of CKD    
Prevalence of the condition:  
Level of Care:  Secondary  
Prescriber level: Medical Officer 
Current Standard of Care: Currently erythropoetins are recommended in the Hospital level Standard Treatment Guidelines for 
anaemia associated with CKD in patients on dialysis programmes. Patients on chronic haemodialysis or peritoneal dialysis are 
often anaemic due to iron deficiency and deficiency of erythropoietin (EPO).  Simultaneous administration of iron and EPO is 
recommended, as EPO should be administered in a patient with normal iron stores. Adequate iron stores are required to assist 
with red blood cell production immediately after EPO administration. 
Findings:   
There is not a significant difference in the several different ESA erythropoietin agents in terms of efficacy, as indicated by qual-
ity-of-life measures, haemoglobin responses or prevention of the need for transfusion. There was also no indication of any 
difference in safety profiles, as indicated by adverse events, all-cause mortality and cardiovascular mortality, although compar-
ative data is often quite low quality. 
Guideline recommendations on choice of ESA recommend this is dependent on factors such as availability and cost. None of 
the reviewed guidelines made specific recommendations or preferences for any of the agents over the other, although there 
are some specific recommendations for pharmacovigilance for biosimilars. 
Reviewers: Ms Shelley McGee, Dr Simba Takuva 
PTC affiliation: n/a 
Funding support: None 

 

2. NAME OF REVIEWERS 

Ms Shelley McGee; Dr Simba Takuva 

3. AUTHOR AFFILIATION AND CONFLICT OF INTEREST DETAILS 
• Ms Shelley McGee: National Operations Manager at the Ophthalmological Society of South Africa, Combined 

PHC/Adult Hospital Level Committee member (2020-2023) 

• Dr Simba Takuva: Perinatal HIV Research Unit, Faculty of Health Sciences, University of the Witwatersrand and 
School of Health Systems and Public Health, Faculty of Health Sciences, University of Pretoria, Combined 
PHC/Adult Hospital Level Committee member (2020-2021) 

SM and ST have no interests to declare relating to epoetins. 

 

4. INTRODUCTION/BACKGROUND 

Recombinant erythropoietin and its synthetic derivatives (epoetin alfa, epoetin beta, darbepoetin alfa, methoxy polyeth-
ylene glycolepoetin beta; collectively known as erythropoiesis-stimulating agents (ESAs)), are widely used to treat anae-
mia. 

Erythropoietin is a glycoprotein made by peritubular cells in the kidney (with an additional smaller contribution from liver 
cells (15% total)) and is released in response to low tissue oxygen levels (hypoxia) through the actions of hypoxia-induci-
ble factor to stimulate the formation and viability of red blood cells in the bone marrow (erythropoiesis)(1). 
In the case of chronic renal failure, there is a reduced production of erythropoietin in the kidneys in response to hypoxia.  
This is associated with left ventricular dysfunction and heart failure, in addition to a reduction in exercise capacity and 
quality of life.  

Symptoms caused by insufficient oxygen delivery to tissues in anaemia include weakness and fatigue, breathlessness, 
light-headedness, and palpitations. Observational cohort data show that anaemia in people who have chronic disease is 
also consistently associated with negative effects on quality-of-life role function and survival. 
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The use of iron therapies and erythropoiesis stimulating agents (ESAs) has allowed improvement in patients with anaemia 
of CKD. 

Currently epoetins are recommended in the Hospital level Standard Treatment Guidelines for anaemia associated with 
CKD in patients on dialysis programmes (N18.1-5†/N18.9† + (D63.8*/Z49.1-2).  

Patients on chronic haemodialysis or peritoneal dialysis are often anaemic due to iron deficiency and deficiency of eryth-
ropoietin (EPO).  Simultaneous administration of iron and EPO is recommended, as EPO should be administered in a 
patient with normal iron stores. Adequate iron stores are required to assist with red blood cell production immediately 
after EPO administration. 

The purpose of this therapeutic review was to identify whether there are any notable differences in the various available 
agents in terms of efficacy and safety, with a view to determining whether the agents may be considered a class, for the 
purpose of tendering. 

 

5. PURPOSE / OBJECTIVE 

PICO question: Therapeutic review. The objective of this analysis was to compare the existing ESA’s in patients with 
anaemia of chronic renal failure. Although patients not yet on dialysis were included in the population group, it was 
not the intention of this comparison to expand on the current standard of care in the Standard Treatment Guidelines 
Hospital level (which addresses only patients on dialysis). 
 

Population: Adults aged 18 years or older with anaemia due to chronic kidney disease (CKD).  
- with or without dialysis  
- all stages of CKD    

 

Intervention: Erythropoiesis-Stimulating Agents (ESA) -  
- epoetin alfa, epoetin beta, darbepoetin beta, methoxy polyethylene glycol-epoetin beta, OR biosimilar) 
- any dose and administered via any route 

Comparison: No treatment, Placebo, different dose of ESA 
Outcomes: 

Efficacy Safety 

Primary outcomes: 

- Health-Related Quality of Life measures  
- Achievement of haemoglobin target level 
- Preventing blood transfusion 

Secondary outcomes: 

- Clinical anaemia i.e., fatigue, dyspnoea etc 

- All-cause mortality 

- All SAEs  
- End‐stage kidney disease 
- Cardiovascular mortality 
- Worsening cardiovascular condition (i.e., 

worsening hypertension)  
- alloimmunisation 

 
6. METHODS AND FINDINGS 

Electronic searches for systematic reviews and meta-analyses were conducted on 04 October 2021 in PubMed and the 
Cochrane Library. The search strategies are shown in Appendix 1.  Records were screened for relevance, and duplicates 
removed. Titles and abstracts were evaluated for relevance and only finally selected articles were sought in full text 
for evaluation (Prisma Flow Diagram Figure 1).  
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Figure 1. Prisma flow diagram of search results 

 

13 Systematic Reviews and Meta-analyses met the inclusion criteria. These are summarized in full in Appendix 2. 

IN addition, in response to requirements of the EML Expert Review Committee in October 2021, we sought out several 
international guidelines which make recommendations about ESAs in the treatment of anaemia in chronic renal dis-
ease, to understand whether these guidelines recommend one agent above others or distinguish between the differ-
ent erythropoietin in any way in the treatment of chronic kidney disease. 

Six international guidelines were included for evaluation, including an AGREE II assessment, with three demonstrating 
relatively high scores on evaluation. These are summarized with key recommendations in Appendix 3. 

 

i. EFFICACY OF ESAs IN ANAEMIA IN CKD 
A) Health Related Quality of Life Measures 

Overall, the information available on the improvement of all agents on quality-of-life measures remains weak. Alt-
hough most of the systematic reviews included in this analysis, examined quality of life as an outcome measure, few 
were able to report any convincing results. Little improvement was demonstrated against placebo, and no differences 
could be shown between one agent and another, nor in terms of different dosing regimens. 

A.1) ESAs versus placebo 

The systematic review and meta-analysis by Cody et al(2) was not able to demonstrate improvements in quality of life 
measures in a systematic way. Only a single study included in the review reported on quality of life improvement, and 
although it showed a statistically significant difference favouring treatment recombinant human erythropoeitin 
(rHuEPO), the study was far too small (N=14) to make a comparison. 

Collister et al(3) were similarly unable to show that higher hemoglobin(Hb) targets resulted in statistically or clinically 
significant differences in SF-36 or KDQ (Kidney Dialysis Questionnaire) domains, in patients receiving or not receiving 
dialysis. Differences in HRQOL were further attenuated in studies at low risk of bias and in subgroups of dialysis recip-
ients. 
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Johansen et al(4) found only one trial which examined the impact of EPO versus placebo in a randomized controlled 
trial, which also looked at high Hb and lower Hb patient subgroups. This study found a 22% increase in KDQ fatigue 
scale in the lower Hb treatment arm and a 26.2% increase in the higher Hb treatment arm compared to only a little 
change (2.3%) over 6 months in the placebo arm. 

Palmer et al (5) examined darbepoetin versus placebo and against other ESAs. One large study (n=3531) included in 
the meta-analysis examined impact of darbopoetin on the SF-36 scale (as well as the physical functioning score of the 
SF-36) but found no significant differences versus placebo  - Mean Difference, 95% CI: 0.5[-0.15,1.15] for SF-36 and 
Mean Difference, 95% CI for physical functioning: 0.2[-0.39,0.79]. Measurement of fatigue demonstrated a significant 
difference. Mean difference in the FACT-Fatigue score was: 1.4[0.71,2.09] (95% CI). 

A.2) ESAs versus each other 

Hahn et al(6) examined various dosing regimens of ESAs in predialysis patients. Only one study (PROMPT Study 2005) 
performed quality of life (QOL) assessments and reported no statistical differences in the final QOL scores between 
groups receiving epoetin once weekly or two weekly. 

In a broader comparison of ESAs, Palmer at al (1) found that directly comparative data for the effectiveness of different 
ESA formulations based on patient-centred outcomes (such as quality of life, fatigue, and functional status) are sparse 
and poorly reported and current research studies were unable to inform care. 

Saglimbene et al(7) found no trials which examined quality of life where MIRCERA was compared with other epoetins. 

 

B) Achievement of Haemoglobin Target Levels 
B.1) ESAs versus placebo 

Cody et al(2) demonstrated that rHuEPO significantly increased Hb compared to placebo or no treatment (4 studies, 
237 participants): Mean difference 1.90 g/dL, 95% CI 1.47 to 2.34; I2 =30%). This review did not differentiate between 
different rHuEPOs. 

Palmer et al (5) examined darbepoetin versus placebo and against other ESAs, but did not report on achievement of 
Hb targets as an outcome. 

 

B.2) ESAs versus each other 

Alsalimy and Awaisu(8) analysed trials of Methoxy polyethylene glycol-epoetin beta versus darbepoetin alfa. They 
demonstrated that in CERA treatment changes in hemoglobin level from the baseline were clinically non-inferior to 
darbepoetin alfa. 

Amato et al(9), comparing originator epoetin alfa with biosimilars found the mean Hb level at the end of the study in 
the intervention groups was 0.08 higher (from −0.05 lower to 0.2 higher). A comparison of epoetin alfa versus dar‐
bepoetin alfa found that the mean Hb level at the end of the study in the intervention groups was −0.54 lower (−1.54 
lower to 0.46 higher). For epoetin beta versus methoxy polyethylene glycol-epoetinβ, the mean Hb level at the end of 
study in the intervention groups was 0.21 higher (−0.41 lower to 0.82 higher). No meaningful differences were found 
in any of the comparisons. 

Hahn et al (10) in examining different dosing regimens of epoetin alpha and beta, found: there were no significant 
differences in final Hb levels when dosing every two weeks was compared with weekly dosing (4 studies, 785 partici-
pants: MD -0.20 g/dL, 95% CI -0.33 to -0.07), when four weekly dosing was compared with two weekly dosing (three 
studies, 671 participants: MD -0.16 g/dL, 95% CI -0.43 to 0.10) or when different total doses were administered at the 
same frequency (four weekly administration: one study, 144 participants: MD 0.17 g/dL 95% CI -0.19 to 0.53). Five 
studies evaluated different interventions. One study compared epoetin theta with epoetin alpha and found no signif-
icant differences in Hb levels (288 participants: MD -0.02 g/dL, 95% CI -0.25 to 0.21). 

Palmer et al (5) compared mean change in haemoglobin (mg/dL) in patients (with CKD but not necessarily on dialysis) 
on darbepoetin or other ESAs. The analysis included one study in which the Hb target in the darbepoetin alfa arm was 
higher than in the epoetin arm, darbepoetin alfa increased Hb levels at the end of treatment  (1 study, 84 participants): 
MD 1.33 g/dL, 95% CI 0.84 to 1.82) whereas in the study reporting treatment effects on end of treatment Hb values in 
which target values were similar for both darbepoetin alfa and darbepoetin alfa arms, end of treatment values were 
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similar (1 study, 363 participants): MD -0.07 g/dL, 95% CI -0.27 to 0.13). The mean change in Hb was similar for dar-
bepoetin alfa and epoetin treatment in adults (3 studies, 1060 participants): MD 0.06 g/dL, 95% CI -0.08 to 0.19; IQ = 
0%). 

C) Preventing blood transfusion 
C.1) ESAs versus placebo 

Cody et al (2) found that the number of patients requiring blood transfusions was significantly less in the rHuEPO group 
than those in the placebo or no treatment group  (3 studies, 111 participants): RR 0.32, 95% CI 0.12 to 0.83; I2 = 0%), 
NNT = 6 (95% CI  5 to 7). 

Palmer et al found that Darbepoetin alfa versus placebo (One large study at generally low risk of bias, 4038 partici-
pants), darbepoetin alfa reduced need for one or more blood transfusions (RR 0.60, 95% CI 0.53 to 0.69); NNT = 10. 
However in this single trial prevention of blood transfusion was not a primary outcome of the analysis 

Kouloridis et al(11) found that the total-study-period mean ESA dose was associated with a lower rate of transfusion 
requirement (IRR, 0.73; 95% CI, 0.68–0.79) versus no treatment. 

 

C.2) ESAs versus each other 

Amato et al(9) demonstrated that the relative risk of blood transfusion was not significantly less with darbepoetin alfa 
than with epoetins. At 12 months follow-up the relatively risk of a transfusion was 0.73 (95% CI 0.44–1.21) or 15 less per 
1000 (from 30 less to 11 more). (3 studies, 1823 patients). This evidence was considered low quality due to risk of bias. 
Hahn et al (10)showed: 
• Epoetin alpha every two weeks versus every four weeks using same total dose of epoetin - There were no significant 

differences in the number requiring transfusions (2 studies, 470 participants): RR 1.26, 95% CI 0.53 to 2.98). 

• Epoetin alpha weekly versus every two weeks using same total dose of epoetin - There were no significant difference 
in the number requiring transfusion (3 studies, 580 participants): RR 1.56, 95% CI 0.71 to 3.45). 

• Epoetin alpha different doses given every four weeks - There was no significant difference in patients requiring trans-
fusions. 

In Palmer et al, Darbepoetin alfa versus epoetin results were less certain (2 studies, 483 participants) - darbepoetin 
alfa had uncertain effects on need for blood transfusions compared to epoetin. 

In studies comparing darbepoetin alfa with methoxy polyethylene glycol-epoetin beta, darbepoetin alfa had inconclu-
sive effects on need for blood transfusion therapy (2 studies, 799 participants): RR 0.82, 95% CI 0.58 to 1.17; IQ = 0%). 

Intravenous versus subcutaneous treatment IV darbepoetin alfa therapy had uncertain effects on need for blood trans-
fusions (2 studies, 183 participants): RR 1.15, 95% CI 0.30 to 4.38), 

Palmer et al(1) also demonstrated that all ESA agents significantly reduced blood transfusions versus placebo, but that 
no agent, when compared to any of the other agents, managed to significantly reduce requirements for blood trans-
fusion. In network analyses, there was moderate to low confidence that epoetin alfa (OR 0.18, 95% CI 0.05 to 0.59), 
epoetin beta (OR 0.09, 95% CI 0.02 to 0.38), darbepoetin alfa (OR 0.17, 95% CI 0.05 to 0.57), and methoxy polyethylene 
glycolepoetin beta (OR 0.15, 95% CI 0.03 to 0.70) prevented blood transfusions compared to placebo. The authors 
could not discern whether all ESAs were similar or different in their effects on preventing blood transfusions and con-
fidence in the comparative effectiveness of different ESAs was generally very low. 
CERA failed to show benefits on blood transfusion versus epoetin alfa or beta (5 trials, 1824 patients) Risk Ratio (IV, 
Random, 95% CI) 1.02 [0.72, 1.46](7). 
 
ii. ADVERSE EFFECTS OF ESAs IN ANAEMIA IN CKD 
A) All-cause mortality 
 
A.1) ESAs versus placebo 
Cody et al (2) demonstrated no significant increase in mortality in ESA-treated patients versus placebo RR, 95% CI: 
0.6[0.13,2.88]. However, the four trials in the analysis were small with a combined N = 182. 
There were no significant increases in all-cause mortality from any of the agents examined by Palmer et al(1), against 
placebo, nor against each other.  
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A.2) ESAs versus each other 
Amato et al (11), comparing originator epoetin alfa with biosimilars found no significant difference in all-cause mor-
tality (8 studies, 2294 patients) RR.94 (0.52–1.7)  or 3 less per 1000 (from 23 less to 34 more). A comparison of epoetin 
alfa versus darbepoetin alfa found similarly little difference (7 studies, 1265 patients) RR: 1.11 (0.6–2.06) or 4 more 
per 1000 (from 13 less to 35 more).  
 
In Hahn et al for Epoetin alpha weekly versus every two weeks using same total dose of epoetin, there was no signifi-
cant difference in all-cause mortality (4 studies, 838 participants): RR 0.89, 95% CI 0.38 to 2.07). Epoetin alpha every 
two weeks versus every four weeks using same total dose of epoetin, there was no significant difference in all-cause 
mortality (3 studies, 724 participants): RR 0.95, 95% CI 0.33 to 
2.75). Epoetin alpha versus other epoetins or biosimilars no significant differences were noted in all-cause mortality 
(288 participants): RR 2.46, 95% CI 0.29 to 20.77). 
 
In Koulouridis et a(11)l, in the unadjusted analysis, higher first- 3-month mean ESA dose (per epoetin alfa–equivalent 
10,000-U/wk increment) was associated with a higher rate of all-cause mortality (IRR, 1.42; 95% CI, 1.10–1.83).This 
association persisted after adjustment for the first-3-month achieved mean hemoglobin level (IRR, 1.48; 95% CI, 1.02–
2.14). After adjustment for the target hemoglobin level, the association strengthened in magnitude but lost statistical 
significance (IRR, 1.71; 95% 10 CI, 0.90–3.24). A similar association was observed in the unadjusted analysis for the 
association of the total-study-period mean ESA dose and all-cause mortality (IRR, 1.09; 95% CI, 1.02– 1.18). 
 
Palmer et al (5) found that Darbepoetin alfa had uncertain effects on all-cause mortality (3 studies, 1122 participants): 
RR 0.89, 95% CI 0.53 to 1.51; IQ = 3%).  
 
B)  Cardiovascular mortality 
 
B.1) ESAs versus Placebo 
The odds of cardiovascular mortality were uncertain for epoetin beta (2 studies, 260 participants): OR 0.45, 95% CI 
0.06 to 3.75, IU = 0%) and darbepoetin alfa (1 study, 4038 participants): OR 1.05, 95% 0.87 to 1.26) when compared 
to placebo.(1) The odds of cardiovascular mortality were uncertain for epoetin beta (3 studies, 430 participants): OR 
0.28, 95% CI 0.08 to 1.03; IU = 0%) when compared with no treatment. 
 
B.2) ESAs versus each other 
In the comparison darbepoetin α vs. methoxy polyethylene glycol-epoetin β (3 studies 938 patients), there was no 
significant difference – RR: 0.7 (0.33–1.46) or 11 less per 1000 (from 24 less to 17 more). 
In the comparison epoetin α vs. darbepoetin α (2 studies, 487 patients) there was also no significantly different risk. 
RR 2.12 (0.32–14.23) or 8 more per 1000 (from 5 less to 91 more).(9) 
 
In another systematic review the relationship between mean ESA dose and cardiovascular mortality was also not sta-
tistically significant(11). 
 
When compared to placebo, Darbepoetin alfa had little or no effect on cardiovascular mortality (RR 1.04, 95% CI 0.89 
to 1.23)(5). Versus epoetin, Darbepoetin alfa had uncertain effects on cardiovascular mortality in adults (2 studies, 487 
participants): RR 0.47, 95% CI 0.07 to 3.17; IQ = 0%). Versus methoxy polyethylene glycol-epoetin, effects were also 
uncertain. 
 
The relationship between mean ESA dose and cardiovascular mortality was in the same direction as with overall mor-
tality, albeit not statistically significant. In unadjusted analyses, IRRs of the first-3-month and total-study-period mean 
ESA dose (per epoetin alfa–equivalent 10,000-U/wk increment) were 1.31 (95% CI, 0.92–1.86) and 1.07 (95% CI, 0.97–
1.17), respectively(11). Adjusted analyses were limited due to the insufficient number of observations or collinearity 
between the predictor variables. 
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The odds of cardiovascular mortality were uncertain for epoetin alfa when compared to darbepoetin alfa (2 studies, 
487 participants): OR 2.15, 95% CI 0.31 to 14.91; IU = 0%) or a biosimilar ESA (Analysis 1.5.5 (2 studies, 657 partici-
pants): OR 0.53, 95% CI 0.20 to 1.35; IU = 0%). The odds of cardiovascular mortality were uncertain for epoetin beta 
when compared to a biosimilar ESA (1 study, 290 participants): OR 0.34, 95% CI 0.04 to 2.82). 
The odds of cardiovascular mortality were uncertain for darbepoetin alfa when compared to methoxy polyethylene 
glycol-epoetin beta (3 studies, 938 participants): OR 0.69, 95% CI 0.32 to 1.48; IU = 0%). 
 
 
C) Progression to end‐stage kidney disease 
This was difficult to measure in many reviews, as the study durations were often too short to measure this as a primary 
outcome(2, 5, 11). 
 
D) Worsening cardiovascular condition (i.e., worsening hypertension)  
 
D.1) ESAs versus Placebo 
No significant differences were found for hypertension where darbepoetin was compared with placebo, CERA, epoetin 
alfa.(5) Similar findings were had for methoxy polyethylene glycol-epoetin beta, compared to placebo, epoetin alfa 
and darbepoetin.(7) 
 
D.2) ESAs versus each other 
Amato et al (11), comparing originator epoetin alfa with biosimilars found no significant difference in hypertension (5 
studies, 1571 patients); RR 1.62 (0.98–2.66) or 17 more per 1000 (from 
1 less to 47 more). A comparison of epoetin alfa versus darbepoetin alfa found similarly little difference (6 studies, 
1628 patients); RR: 0.95 (0.7–1.29) or 9 less per 1000 (from 53 less to 51 more). 
 
In Hahn et al for Epoetin alpha weekly versus every two weeks using same total dose of epoetin, there was no signifi-
cant difference in hypertension: Risk Ratio (M-H, Random, 95% CI) 0.85 [0.55, 1.32]. Epoetin alpha every two weeks 
versus every four weeks using same total dose of epoetin, there was no significant difference in all-cause mortality (3 
studies, 724 participants: Risk Ratio (M-H, Random, 95% CI) 1.02 [0.62, 1.69].  
 
E) Allo-immunisation  

E.1 ESAs versus each other 
Anti-erythropoietin antibodies, which can cause pure red cell aplasia, were assessed In only five studies in Hahn et 
al(10). In a study of epoetin alfa against a biosimilar, the compared the biosimilar HX575 epoetin alpha with epoetin 
alpha; both medications were administered subcutaneously. The study was ceased when two patients receiving HX575 
developed antibodies to epoetin and pure red cell aplasia and HX575 epoetin alpha was withdrawn for subcutaneous 
administration. The change in Hb from baseline at 13 weeks did not differ between groups (HX575 2.2 ± 0.9 g/dL; 
epoetin alpha 2.2 ± 1.0 g/dL) but the data could not be included in meta-analyses since no denominators were pro-
vided and information could not be obtained from the authors. 

 

iii. INTERNATIONAL GUIDELINE RECOMMENDATIONS 
None of the international guidelines examined recommend one ESA over another or differentiate between the poten-
tial outcomes of one ESA versus another. 

The KDIGO Guidelines (2012(12)) recommend that some patients will benefit from ESA in terms of quality of life im-
provement on the KDQ scale, mainly those starting with very low Hbs, and receiving high doses of EPO, targeting an 
Hb Level of 13.5-14.5g/dl. However, the recommendation is that this be balanced with consideration of the negative 
effects.  

The National Guidelines Centre guidance (13) which has informed the NICE Guidance in the United Kingdom recom-
mended “The GDG agreed that the evidence statements from the multisite RCT support the summary that there is no 
difference between darbepoetin and epoetin alfa for the outcomes measured, in a selected group of patients who 
were stable.” This review was not updated in the 2015 update, and so is dependent on reviews conducted in 2006. 
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The NICE Guideline update of 2021, on anaemia management in renal failure also did not update its searches or rec-
ommendations on ESAs. (14) 

The Renal Association Guidelines update 2020 recommends that Anaemia be treated with ESAs – for CKD patients who 
are likely to benefit in terms of quality of life and physical function and to avoid blood transfusion; especially in patients 
considered suitable for transplantation. (1B) The choice of ESA is recommended that the decision on the choice of ESA 
is based on local availability of ESAs. (1B)(15) 

The Anaemia working Group of European Renal Best Practice (ERBP)’s position statement on Anaemia management 
in patients with chronic kidney disease: 2009 update (16), also does not differentiate between choice of agent. How-
ever, the overall quality of this statement was questionable when interrogated in the AGREE II tool. 

The Canadian Society of Nephrology also published Clinical Practice Guidelines for evidence-based use of erythropoi-
etic-stimulating agents, but these have not been updated since 2008. Overall the guidance also scored low in the 
AGREE II assessment and was not referred to here.(16) 

7. DOSING COMPARISONS 

The systematic reviews offered little solid evidence in terms of dosing comparisons and overall dosing response, as 
ESA therapy tends to be initiated at recommended doses, and then adjusted according to response, based on hae-
moglobin levels, generally. 

Table 1: The starting dose of these and other ESAs among patients receiving hemodialysis 

Phase Epoetin Alfa Epoetin Beta Darbepoetin Alfa Methoxy polyeth-
ylene glycol-epoetin 
beta 

Correction phase Preferably by IV route 
(but may be SC where 
IV not readily availa-
ble) 
Adult haemodialysis 
patients: 
50IU/kg 3x/wk. adjust 
dose at 4 weekly inter-
vals by 25IU/kg 3x/wk 
until Hb targets 
achieved 

Can be administered 
SC or IV 
SC: 20IU/kg 3x/wk. 
May be increased 
every 4 weeks by 
20IU/kg 3x/wk 
IV:40IU/Kg 3x/wk. 
Dose may be raised af-
ter 1 month to 
80IU/kg 3x/wk with 
further increments of 
20IU/Kg 3x/wk 

SC use preferable for 
patients not in haemo-
dialysis. 
0.45mcg/kg SC/IV 
body weight as a sin-
gle dose once weekly 
or 0.75mcg/kg every 2 
weeks. 
Increase dose every 4 
weeks by 25% if re-
sponse inadequate 
 

SC/IV according to 
clinical preference 
0.6mcg/kg once every 
2 weeks. Dose can be 
increased by 25% if Hb 
increase less than 
1g/dl in 4 weeks. Fur-
ther increase of 25% 
until target obtained. 

Maintenance phase Individual dosing to 
maintain target of 10-
12g/dl. Recommended 
weekly dose of 75-
300IU/kg in divided 
doses.  

Maintain Hb target of 
10-12g/dl – half the 
correction phase dose. 

Dialysis patients con-
vert to every second 
week dosing, titrating 
to Hb targets 

 

Switch from other 
agents 

  Initial weekly dose by 
Divide existing EPO 
dose (IU/wk) by 200. 

See Table 2 

The starting doses of ESAs presented above are based upon recommendations within the South African product liter-
ature. The Kidney Disease Outcomes Quality Initiative (KDOQI) and kidney disease: Improving Global Outcomes 
(KDIGO) anemia guidelines do not specify a starting dose but state that the dose should be individualized. 

 

Table 2 Methoxy polyethylene glycol-epoetin beta Starting Doses for Adult Patients Currently Receiving an ESA  

Previous Weekly Epoetin alfa 
Dose (units/week) 

Previous Weekly Darbepo-
etin alfa Dose (mcg/week) 

Methoxy polyethylene glycol-epoetin beta Dose Once  

  Monthly (mcg/month) Once Every Two Weeks 
(mcg/every two weeks) 

less than 8000 less than 40 120 60 

8000 to 16000 40 to 80 200 100 
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more than 16000 more than 80 360 180 

 

8. DOSING COSTING COMPARISONS 
Table 3 Provides a cost comparison per unit of each different ESA based on available prices in March 2022 and esti-
mated per month costs based on starting doses. Epoetin alfa and Epoetin Beta are currently on National state tender, 
with state tender prices, so pricing for both the private sector and public sector where applicable have been provided. 

Table 3 Currently Available dosage forms, prices and prices per IU or ug of ESA  

INN Dosage form Concentration SEP* or Tender 
price** 

Price per IU Estimated monthly cost 
at starting dose 

Epoetin Alfa 
 
 
 
 
 
 

0.6ml pfs 6000 IU/0.6 ml R452.78 SEP R0.075 R 3 150.00 

0.4ml pfs 4000 IU/0.4 ml R308.16 SEP R0.077 R 3 234.00 

0.5ml pfs 2000 IU/0.5 ml R159.79 SEP R0.079 R 3 318.00 

1 ml injection 10 000 IU/ml – 
high doses gen-
eral used in on-
cology 

R1080.53 SEP R0.108 R 4 536.00 

Epoetin Beta 
 
 
 
 

0.3ml pfs 6 000IU/ 0.3ml R 509.26 SEP 0.0849 R 2851.86 

0.3ml pfs 4 000IU/ 0.3ml R 346.67 SEP 0.0867 R 2 912.06 

0.3ml pfs 2 000IU/ 0.3ml R 173.35 SEP 0.0867 R 2 912.06 

0.3ml pfs 2000IU/0.3ml R50.32 Tender 0.025 R 840.00 

0.3ml pfs 10 000IU/0.3ml R957.12 SEP 0.0957 R 4 019.88 

Darbepoetin 
Alfa 
 
 
 
 
 

0.4ml pfs 10mcg/0.4ml R195.57 SEP 19.557 R 2 464.18 

0.4ml pfs 20mcg/0.4ml R391.14 SEP 19.557 R 2 464.18 

0.4ml pfs 30mcg/0.4ml R586.71 SEP 19.557 R 2 464.18 

0.4ml pfs 60mcg/0.4ml R1173.44 SEP 19.557 R 2 464.18 

p0.4ml pfs 150mcg/0.4ml R2933.54 SEP 19.557 R 2 464.18 

0.4ml pfs 300mcg/0.4ml 5867.07 SEP 19.557 R 2 464.18 

0.4ml pfs 100mcg/0.4ml 1051.75 SEP 10.51 R 2 464.18 

Methoxy poly-
ethylene gly-
col epoetin 
beta 

0.3ml pfs 30mcg/0.3ml 726.31 SEP 24.210 R 2 033.64 

0.3ml pfs 50mcg/0.3ml 1255.07 SEP 25.101 R 2 108.48 

0.3ml pfs 75mcg/0.3ml 1882.61 SEP 25.101 R 2 108.48 

0.3ml pfs 100mcg/0.3ml 1902.53 SEP 19.025 R 1598.10 

0.3ml pfs 120mcg/0.3ml 3012.18 SEP 25.101 R 2 108.48 

0.3ml pfs 150mcg/0.3ml 3765.22 SEP 25.101 R 2 108.48 

0.3ml pfs 200mcg/0.3ml 3805.05 SEP 19.025 R 1598.10 

0.3ml pfs 250mcg/0.3ml 3805.05 SEP 15.22 R 1 278.48 

0.3ml pfs 360mcg/0.3ml 5752.42 SEP 15.98 R 1 278.48 
Pfs=prefilled syringe; ml = milliliter; IU = international units 
* SEP database, 31 December 2021 
** Contract circular HP06-2021SVP/01 

 

9. CONCLUSION 
In this class review of existing erythropoiesis-stimulating agents (ESAs), including Epoetin alfa and Epoetin beta; meth-
oxy polyethylene glycol epoetin beta; Darbepoetin alfa, we looked at systematic reviews of efficacy and safety of these 
agents (including against placebo and biosimilar agents) and interrogated existing international guidelines on the use 
of ESAs for anaemia in renal failure. 
 
Epoetin alfa and epoetin beta; methoxy polyethylene glycol epoetin beta and darbepoetin alfa have all demonstrated 
efficacy versus placebo, as indicated by, haemoglobin responses or prevention of the need for transfusion.  
Versus placebo or no treatment, haemoglobin increased by Mean difference D 1.90 g/dL, 95% CI 1.47 to 2.34: I2 =30%). 
Reduction in transfusions needed placebo was relatively consistent, however estimates vary, for epoetins where rela-
tive risk was lower than placebo by about 30% (3 studies, 111 participants): RR 0.32, 95% CI 0.12 to 0.83; I2 = 0%), to 
darbepoetin alfa versus versus alfa reduced need for one or more blood transfusions (RR 0.60, 95% CI 0.53 to 0.69). 
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There were no notable differences in outcomes reported for quality of life, haemoglobin level improvements or pre-
vention of the need for transfusion, between the agents examined, including when agents were compared at different 
dosage frequencies.   

There were also no remarkable differences in adverse events such as all-cause mortality, cardiovascular related mor-
tality, hypertension or alloimmunization. One systematic review drew from concerns of a biosimilar trial which was 
terminated early when two patients developed antibodies to their biosimilar epoetin. 

International Guidelines also do not discriminate between the different ESAs on the basis of efficacy nor safety.  

 

10. LIMITATIONS 

 

It is important to reiterate that although this analysis examined both chronic renal failure patients on dialysis as well 
as not on dialysis, the current indication in the standard treatment guidelines is for patient on renal dialysis. Another 
PICO has been developed to examine the efficacy of ESAs in patients not yet on dialysis (broadening of STG indication). 
This analysis serves to inform the therapeutic interchange database for the purpose of tendering for the various 
agents. . It was not intended to adjudicate the efficacy of ESAs versus placebos or to compare one ESA agent specifically 
versus another. 

This review was a review of the many systematic reviews available on the topic of ESAs in chronic renal failure, distin-
guishing more based on outcomes in the renal failure population than on the specifics of each patient subgroup e.g. 
dialysis versus non-dialysis; pre-existing conditions such as Type 2 diabetes , or iron status prior to ESA initiation.  The 
studies included in the different systematic reviews had different primary outcomes, as well as examining trials where 
target Hb levels may have differed and dose escalations may   also have been managed differently.
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APPENDIX 1: SEARCH STRATEGIES IN PUBMED AND COCHRANE 

Pubmed 

((((erythropoietin OR epoetin alpha OR epoetin beta OR darbepoetin alpha OR EPO OR methoxy pol-
yethylene glycol epoetin beta OR "Epoetin Alfa" OR "Erythropoietin" OR "epoetin beta") OR "contin-
uous erythropoietin receptor activator") AND (end stage renal disease OR chronic renal failure OR 
"Renal Insufficiency, Chronic" OR "Renal Insufficiency, Chronic"))) 

Limited to Systematic Reviews and Meta-analyses 

Cochrane Library 

((renal insufficiency, chronic) OR (chronic renal disease) OR (kidney Failure)) AND ((erythropoietin) 
OR (epoetin) OR (darbopoetin) OR (methoxy polyethylene glycol-epoetin)) 
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APPENDIX 2: SUMMARY OF SYSTEMATIC REVIEWS AN META-ANALYSIS INCLUDED IN THE ANALYSIS 

Citation Details of study Population (n) Comparators Outcomes Main Findings 

Alsalimy, N., Awaisu, A. 
Methoxy polyethylene 
glycol-epoetin beta versus 
darbepoetin alfa for ane-
mia in non-dialysis-de-
pendent CKD: a system-
atic review. Int J Clin 
Pharm 36, 1115–1125 
(2014). 
(8)https://doi.org/10.100
7/s11096-014-0023-x 

Systematic review of original 
studies examining Efficacy 
and tolerability of MPG-EPO 
compared with other erythro-
poiesis stimulating agents (in 
particular darbepoetin alfa) 
for the treatment of anemia in 
non-dialysis-dependent CKD 
patients.  
 

The review ultimately 
included Four trials in-
volving 1,155 patients 
were included in the re-
view.  Patients were all 
pre-dialysis. 
 

Methoxy polyethylene glycol-
epoetin beta versus darbepoetin 
alfa 

• Changes in Hb Level from 
baseline 

• Proportion of patients re-
quiring blood transfusions 

• Time to haemoglobin re-
sponse 

• Incidence of serious ad-
verse effects 

The changes in hemoglobin level from the 
baseline reported by the reviewed studies 
demonstrate that MPG-EPO was clinically 
non-inferior to darbepoetin alfa. In addi-
tion, the studies documented that MPG-
EPO-treated patients experienced a lower 
rate of hemoglobin level above the target 
range of 12–13 g/dL than darbepoetin-
treated patients.  
The proportion of patients requiring RBC 
transfusion was higher among patients 
who received darbepoetin alfa than those 
who received MPG-EPO. However, the 
time to hemoglobin response was longer 
with MPG-EPO than with darbepoetin.  
The incidences of serious adverse events 
were similar between the two therapeutic 
agents.  
However, the authors concluded that the 
review was not conclusive due to limited 
number of studies. 

Amato L, Addis A, Saulle R, 
Trotta F, Mitrova Z, Davoli 
M.  
Comparative efficacy and 
safety in ESA biosimilars 
vs. originators in adults 
with chronic kidney dis-
ease: a systematic review 
and meta-analysis. J 
Nephrol. 2018 
Jun;31(3):321-332. doi: 
10.1007/s40620-017-
0419-5. Epub 2017 Jun 23. 
PMID: 28646375.(9) 

Systematic literature search 
of CENTRAL, PubMed, and 
Embase through November 
11, 2015.  
RCTs that evaluated the com-
parative effectiveness of dif-
ferent ESAs originators and/or 
biosimilar.  
30 eligible studies including 
7843 patients with CKD, and 
21/30 studies included pa-
tients using hemodialysis or 
peritoneal dialysis. 

The considered partici-
pants were adults aged 
18 years or older with 
anemia due to CKD (on 
dialysis or not on dialy-
sis) 

  Compared with ESA biosimilars, epoetin α 
did not statistically differ for any of the 
ten measured outcomes.  
The quality of evidence varied from low to 
very low. In the comparison between epo-
etin α vs. darbepoetin α, no differences 
were observed for all outcomes, but 
blood transfusions showed favorable re-
sults for darbepoetin α: RR 2.18 (1.31-
3.62). 
The quality of evidence varied from low to 
very low. No differences were observed 
between epoetin β and methoxy polyeth‐
ylene glycol-epoetin β, and between dar‐
bepoetin α and methoxy polyethylene 
glycol-epoetin β, the quality of evidence 
varied from moderate to very low. 

Cody JD, Hodson EM. Systematic review of random-
ised controlled trials (RCTs) or 
quasi-RCTs comparing the use 

Patients with the anae-
mia of CKD who have 

ALL EPO interventions, regardless 
of dose and mode of delivery 

1. Measures of progression of 
kidney failure:  

There was an improvement in haemoglo-
bin (MD 1.90 gm/L, 95% CI -2.34 to -1.47) 
and haematocrit (MD 9.85%, 95% CI 8.35 
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Citation Details of study Population (n) Comparators Outcomes Main Findings 

Recombinant human 
erythropoietin versus pla-
cebo or no treatment for 
the anaemia of chronic 
kidney disease in people 
not 
requiring dialysis. 
Cochrane Database of 
Systematic Reviews 2016, 
Issue 1. Art. No.: 
CD003266.(2) 

of rHuEPO with no treatment 
or placebo in predialysis pa-
tients. 
Nineteen studies (enrolling 
993 participants) were in-
cluded. 

not yet commenced di-
alysis were included. 
The definitions of anae-
mia and CKD used by 
each individual study 
were accepted. There 
were no age exclusions 

were compared to placebo or no 
treatment. 

time from start of rHuEPO to start of 
dialysis.  
numbers starting RRT in each group;  
glomerular filtration rate (GFR) at 
the end of the study;  
change in GFR;  
serum creatinine at the end of the 
study and change in creatinine in 
each group.  
2. Measures of correction of 

anaemia:  
haemoglobin/haematocrit 
values;  
numbers of blood transfusions. 
3. Quality of life measures,  
including changes in exercise capac-
ity. 
4. Measures of hypertension: 
 systolic blood pressure; 
diastolic blood pressure;  
numbers with an increase or intro-
duction of antihypertensive treat-
ment. 
5. Other adverse events: 
numbers discontinued due to ad-
verse events;  
access problems for patients com-
menced on haemodialysis; seizures. 
6. Mortality. 

to 11.34) with treatment and a decrease 
in the number of patients requiring blood 
transfusions (RR 0.32, 95% CI 0.12 to 
0.83).  
The data from studies reporting quality of 
life or exercise capacity demonstrated an 
improvement in the treatment group. 
Most of the measures of progression of 
kidney disease showed no statistically 
significant difference. No significant in-
crease in adverse events was identified. 
 

Collister D, Komenda P, 
Hiebert B, Gunasekara R, 
Xu Y, Eng F, Lerner B, Mac-
donald K, Rigatto C, Tangri 
N. The Effect of Erythro-
poietin-Stimulating 
Agents on Health-Related 
Quality of Life in Anemia 
of Chronic Kidney Disease: 
A Systematic Review and 
Meta-analysis. Ann Intern 
Med. 2016 Apr 
5;164(7):472-8. doi: 
10.7326/M15-1839. Epub 

Systematic review of random-
ized, controlled trials that 
evaluated the treatment of 
anemia with ESAs, including 
erythropoietin and darbepo-
etin, targeted higher versus 
lower hemoglobin levels, and 
used validated HRQOL met-
rics. 
 
17 Eligible studies were in-
cluded. 

  Outcome measures were scores on 
the Short Form-36 Health Survey 
(SF-36), Kidney Dialysis Question-
naire (KDQ), and other tools. 

Of 17 eligible studies, 13 reported SF-36 
outcomes and 4 reported KDQ outcomes. 
Study populations consisted of patients 
not undergoing dialysis (n = 12), those un-
dergoing dialysis (n = 4), or a mixed sam-
ple (n = 1). Only 4 studies had low risk of 
bias. Pooled analyses showed that higher 
hemoglobin targets resulted in no statisti-
cally or clinically significant differences in 
SF-36 or KDQ domains. Differences in 
HRQOL were further attenuated in stud-
ies at low risk of bias and in subgroups of 
dialysis recipients. 
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Citation Details of study Population (n) Comparators Outcomes Main Findings 

2016 Feb 16. PMID: 
26881842(3) 
Coronado Daza J, Martí-
Carvajal AJ, Ariza García A, 
Rodelo Ceballos J, Yomay-
usa González N, Páez-
Canro C, Loza Munárriz C, 
Urrútia G. 
Early versus delayed 
erythropoietin for the 
anaemia of end-stage kid-
ney disease. 
Cochrane Database of 
Systematic Reviews 
2015,(17) 

Systematic review of random-
ised controlled trials (RCTs) 
and quasi-RCTs evaluating at 
the clinical benefits and harms 
of early versus delayed EPO 
for anaemia in patients with 
ESKD undergoing haemodialy-
sis or peritoneal dialysis. 
. 

Anaemic in patients 
with ESKD undergoing 
haemodialysis or perito-
neal dialysis. 

Studies comparing EPO with an-
other EPO, placebo or no treat-
ment were eligible for inclusion. 

Primary outcomes 
1. All-cause mortality 
2. Cardiovascular mortality 
3. Quality of life  
Secondary outcomes 
1. Adverse events: hypertension  
2. Myocardial infarction (fatal or 
non-fatal) 
3. Stroke (ischaemic or haemor-
rhagic, either fatal or non-fatal) 
4. Thrombotic events (deep venous 
thrombosis, peripheral arterial 
thrombotic events, and dialysis vas-
cular access thrombosis) 
5. Blood transfusions requirements 
6. Haemoglobin level reached at 
end of study. 

No Conclusions could be made as no trials 
matched the inclusion criteria 

Hahn D, Esezobor CI, 
Elserafy N, Webster AC, 
Hodson EM. 
Short-acting erythropoie-
sis-stimulating agents for 
anaemia in predialysis pa-
tients. 
Cochrane Database of 
Systematic Reviews 
2017(6) 

All RCTs and quasi-RCTs (RCTs 
in which allocation to treat-
ment was obtained by alter-
nation, use of alternate medi-
cal records, date 
of birth or other predictable 
methods) looking at epoetins 
(shortacting ESAs) for treat-
ment of anaemia in patients 
with CKD not on 
dialysis. 

Patients of any age 
(adults and children) 
with anaemia due to 
CKD (stages 2 to 5) of 
any severity, who were 
not receiving dialysis, 
were included. The defi-
nitions of CKD and anae-
mia used in individual 
studies were used. 

Short-acting ESAs including epo-
etins alpha, beta, delt, epoetin 
theta and biosimilars of epoetin 
alpha, epoetin zeta  
• Short-acting ESAs including epo-
etins with different routes of 
administration 
• Short-acting ESAs including epo-
etins used at different 
frequencies of administration 
• Short-acting ESAs including epo-
etins used at different doses 
• Head-to-head comparisons of 
different short-acting ESAs. 

Primary outcomes 
1. Death 
• All-cause mortality 
• Mortality due to cardiac disease or 
cerebrovascular events 
2. Measures of correction of anae-
mia 
• Values of Hb/HCT or change in 
Hb/HCT at the end of the study 
3. Quality of life. 
Secondary outcomes 
1. Hypertension and blood pressure 
outcomes 
2. Cardiovascular morbidity 
3. Cerebrovascular morbidity 
4. Adverse effects 
5. Kidney function measures (GFR, 
serum creatinine (SCr), 
doubling of SCr) as reported by the 
authors of primary studies 
6. Need for iron supplementation. 

See detailed description in text  

Koulouridis I, Alfayez M, 
Trikalinos TA, Balk EM, Ja-

Review of published meta-
analyses and selected ran-

Adults with Anaemia 
from Chronic kidney dis-
ease. 

Epoetin alfa, Epoetin Beta, dar-
bepoetin 

All-cause mortality 
Cardiovascular mortality,  
cardiovascular events, 

All-cause mortality was associated with 
higher (per epoetin-alfa–equivalent 
10,000-U/wk increment) first-3-month 
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ber BL. Dose of erythro-
poiesis-stimulating agents 
and adverse outcomes in 
CKD: a metaregression 
analysis. Am J Kidney Dis. 
2013 Jan;61(1):44-56. doi: 
10.1053/j.ajkd.2012.07.0
14. Epub 2012 Aug 22. 
PMID: 22921639; PMCID: 
PMC3525813.(11) 

domized controlled trials as-
sessing the efficacy of ESAs for 
treatment of anemia in adults 
with CKD, with minimum 3-
month duration. 
 

kidney disease progression 
or transfusion requirement. 

mean ESA dose (incidence rate ratio [IRR], 
1.42; 95% CI, 1.10–1.83) and higher total-
study-period mean ESA dose (IRR, 1.09; 
95% CI, 1.02–1.18).  
First-3-month ESA dose remained signifi-
cant after adjusting for first-3- month 
mean hemoglobin (IRR, 1.48; 95% CI, 
1.02- 2.14), as did total-study-period 
mean ESA dose adjusting for target hemo-
globin (IRR, 2 1.41; 95% CI, 1.08–1.82).  
Parameter estimates between ESA dose 
and cardiovascular mortality were similar 
in magnitude and direction but not 
statistically significant. Higher total-study-
period mean ESA dose was also associ-
ated with increased rate of hypertension, 
stroke, and thrombotic events including 
dialysis vascular access related throm-
botic events. 

Palmer_SC, Saglim-
bene_V, Mavridis_D, 
Salanti_G, Craig_JC, 
Tonelli_M, Wiebe_N, 
Strippoli_GFM. 
Erythropoiesis-stimulat-
ing agents for anaemia in 
adults with chronic kidney 
disease: a network meta-
analysis. 
Cochrane Database of 
Systematic Reviews 2014, 
Issue 12. Art. No.: 
CD010590. 
DOI: 
10.1002/14651858.CD01
0590.pub2.(1) 

Systematic Review of Ran-
domised controlled trials 
(RCTs) that included a com-
parison of an ESA (epoetin 
alfa, epoetin beta, darbepo-
etin alfa, methoxy 
polyethylene glycol-epoetin 
beta, or biosimilar ESA) with 
another ESA, placebo or no 
treatment in adults with CKD 
and that reported 
prespecified patient-relevant 
outcomes were considered 
for inclusion. 
 
Identified 56 eligible studies 
involving 15,596 adults with 
CKD. 

Studies in adults aged 
18 years or older with 
anaemia due to 
CKD were included. CKD 
was characterised by 
clinically relevant 
proteinuria, haematu-
ria, and/or structural 
kidney disease with or 
without estimated glo-
merular filtration rate 
(eGFR) < 60 mL/ 
min/1.73 mU, recipients 
of a kidney transplant, 
and people with 
Stage 5 CKD treated 
with dialysis (KDIGO 
2013). 

 ESAs - epoetin alfa, epoetin beta, 
darbepoetin beta, methoxy poly-
ethylene glycol-epoetin beta, bio-
similar administered via any route 
(IV or SC), compared with each 
other, placebo or no treatment. 
Dose adaptation of ESAs and non-
randomised iron supplementa-
tion depending on haematological 
response were allowed. We in-
cluded studies in which iron was 
administered as a 
randomised intervention in all 
arms of the study. 

Primary outcomes 
Response to treatment 
• Preventing blood transfusion 
Safety 
• All-cause mortality. 
Secondary outcomes 
Response to treatment 
• Fatigue (as defined by study au‐
thors) 
• Dyspnoea (as defined by study au‐
thors) 
• Cardiovascular mortality 
• Fatal or nonfatal MI 
• Fatal or nonfatal stroke 
• Vascular access thrombosis 
• Major adverse cardiovascular 
event (as adjudicated by 
investigators) 
• End-stage kidney disease (ESKD). 

In network analyses, there was moderate 
to low confidence that epoetin alfa (OR 
0.18, 95% CI 0.05 to 0.59), epoetin beta 
(OR 0.09, 95% CI 0.02 to 0.38), darbepo-
etin alfa (OR 0.17, 95% CI 0.05 to 0.57), 
and methoxy polyethylene glycolepoetin 
beta (OR 0.15, 95% CI 0.03 to 0.70) pre-
vented blood transfusions compared to 
placebo. 
The comparative effects of ESAs com-
pared with another ESA, placebo or no 
treatment on all-cause mortality were im-
precise. 
All proprietary ESAs increased the odds of 
hypertension compared to placebo (epo-
etin alfa OR 2.31, 95% CI 1.27 to 4.23; epo-
etin beta OR 2.57, 95% CI 1.23 to 5.39; 
darbepoetin alfa OR 1.83, 95% CI 1.05 to 
3.21; methoxy polyethylene glycol-epo-
etin beta OR 1.96, 95% CI 0.98 
to 3.92).  
The comparative effects of all ESAs on car-
diovascular mortality, myocardial infarc-
tion (MI), stroke, and vascular access 
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thrombosis were uncertain and network 
analyses for major cardiovascular events, 
end-stage kidney disease (ESKD), fatigue 
and breathlessness were not possible.  

Palmer SC, Saglimbene V, 
Craig JC, Navaneethan SD, 
Strippoli GFM. Darbepo-
etin for the anaemia of 
chronic kidney disease. 
Cochrane Database of 
Systematic Reviews. 
2014(3). 

Systematic review of RCTs and 
quasi-RCTs of 
darbepoetin alpha alone or in 
combination with other non-
randomized co-interventions 
(e.g., iron supplementation, 
or red 
cell transfusion) in individuals 
with anaemia and CKD (ESA-
naïve patients and conversion 
from other ESAs) were in-
cluded. The first period of ran-
domised cross-over studies 
was also considered. 
Studies were considered with-
out language restriction. Stud-
ies were of at least three 
months in duration. 

Individuals with stage 3, 
4, and 5 CKD (including 
patients on dialysis) as 
defined by the NKF-
KDOQI guidelines. 
* Stage 3: glomerular fil-
tration rate (GFR) 30 to 
59 mL/min/1.73 mQ 
* Stage 4: GFR 16 to 29 
mL/min/1.73 mQ 
* Stage 5: GFR < 15 
mL/min/1.73 mQ 
* Stage 5D: GFR < 15 
mL/min/1.73 mQ 
(treated with dialysis) 
• Kidney transplant re‐
cipients 
• Adults and children 

Studies of darbepoetin alfa by any 
route (SC or IV) or dose, 
compared with epoetin alfa or 
beta, methoxy polyethylene gly-
colepoetin beta, placebo, or no 
treatment were included. 

The following parameters were an-
alysed for each planned treatment 
comparison. 
* Number of individuals achieving 
the recommended Hb levels during 
the study period 
• Progression of CKD in patients not 
yet requiring renal replacement 
therapy (RRT: haemodialysis, peri-
toneal dialysis or kidney transplan-
tation). 
• Clinical outcomes including cardi‐
ovascular events, Hospital admis-
sions, Cardiovascular mortality, All-
cause mortality, Vascular access 
thrombosis, Cancer: onset of new 
documented cancer, or as defined 
by the investigators 
• Quality of life 

See individual summaries in text 

Saglimbene VM, Palmer 
SC, Ruospo M, Natale P, 
Craig JC, Strippoli GF. Con-
tinuous erythropoiesis re-
ceptor activator (CERA) 
for the anaemia of chronic 
kidney disease. Cochrane 
Database Syst Rev. 
2017;8(8):Cd009904.(7) 

All RCTs and quasi-RCTs (RCTs 
looking at CERA alone or in 
combination with other non-
randomised co-interventions 
(such as iron supplementation 
or red cell transfusion) in were 
included. Studies of at least 
three months' follow-up dura-
tion were included. 

People with CKD (any 
stage) and anaemia 

CERA versus placebo or no treat-
ment 
• CERA versus darbepoetin alfa 
• CERA versus epoetin alfa or beta 
• CERA versus CERA with diLering 
strategies for administration 
(For example: higher versus lower 
doses; IV versus SC 
administration; longer versus 
shorter dosing intervals; higher 
versus lower target haemoglobin 
levels). 

Primary outcomes 
• Clinical outcomes 
• Quality of life 
• Adverse events 
Secondary outcomes 
• Achieving and maintaining hae‐
moglobin levels/iron status 
 

There was low certainty evidence that 
CERA had little or no effects on mortality 
(RR 1.07, 95% CI 0.73 to 1.57; RR 1.11, 
95% CI 0.75 to 1.65), major adverse cardi-
ovascular events (RR 5.09, 95% CI 0.25 to 
105.23; RR 5.56, 95% CI 0.99 to 31.30), hy-
pertension (RR 1.01, 95% CI 0.75 to 1.37; 
RR 1.00, 95% CI 0.79 to 1.28), need for 
blood transfusion (RR 1.02, 95% CI 0.72 to 
1.46; RR 0.94, 95% CI 0.55 to 1.61), or ad-
ditional iron therapy (RR 1.03, 95% CI 0.91 
to 1.15; RR 0.99, 95% CI 0.95 to 1.03) com-
pared to epoetin alfa/beta or darbepoetin 
alfa respectively. 
There was insufficient evidence to com-
pare the effect of CERA to placebo on clin-
ical outcomes. Only one low quality study 
reported that CERA compared to placebo 
might lead to little or no difference in the 
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risk of major cardiovascular events (RR 
2.97, 95% CI 0.31 to 28.18) 
and hypertension ((RR 0.73, 95% CI 0.35 
to 1.52). There was low certainty evidence 
that different doses (higher versus lower) 
or frequency (twice versus once monthly) 
of CERA administration had little or no dif-
ferent effect on all-cause mortality (RR 
3.95, 95% CI 0.17 to 91.61; RR 0.97, 95% 
CI 0.56 to 1.66), hypertension (RR 0.45, 
95% CI 0.08 to 2.52; RR 0.85, 95% CI 0.60 
to 1.21), and blood cell transfusions (RR 
4.16, 95% CI 0.89 to 19.53; RR 0.91, 95% 
CI 0.51 to 1.62).  
No studies reported comparative treat-
ment effects of different ESAs on health-
related quality of life. 
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 APPENDIX 3: SUMMARY OF INTERNATIONAL GUIDANCE ON THE USE OF ESAS IN CHRONIC RENAL DISEASE 

Guidelines Source of information for rec-
ommendations 

AGREE II Assessment Recommendation for ESA Choice Recommendations in relation to ESAs 

KIDIGO Clinical practice 
Guideline for Anaemia in 
chronic kidney disease. 
(12) 

Systematic review of specifi-
cally identified topics, using 
POCO methodology with the 
application of the GRADE sys-
tem of evidence and evalua-
tion of overall study quality. 
The COGS Checklist was used 
to evaluate the final reporting 
of the Guideline 

Overall score of 6 – high 
quality systematic re-
views, evidence grad-
ing, and declarations of 
interest. Largely physi-
cians on the working 
group and little atten-
tion to patient prefer-
ences. 

3.11.1: We recommend choosing an ESA based on the 
balance of pharmacodynamics, safety information, clin-
ical outcome data, costs, and availability. (1D) 
3.11.2: We suggest using only ESAs that have been ap-
proved by an independent regulatory agency. Specifi-
cally, for ‘copy’ versions of ESAs, true biosimilar prod‐
ucts should be used. (2D) 

At present, there is no evidence that any given ESA brand is 
superior to another in terms of patient outcomes, with the 
historical exception of the temporary increase in the inci-
dence of antibody-mediated pure red cell aplasia (PRCA) 
about 10–20 years ago, which was associated with SC ad-
ministration of an epoetin-alfa formulation available in Eu-
rope, but not in the United States. It is the considered opin-
ion of the Work Group that the likelihood of differences in 
clinical outcomes among ESA brands is low, although there 
is no robust evidence supporting this 
assumption. 

National Clinical Guideline 
Centre, United Kingdom. 
Final version, June 2015 
Anaemia Management in 
Chronic Kidney Disease 

Partial update 2015. (13) 

Followed the NICE methodol-
ogy – systematic reviews for 
selected clinical issues – some 
recommendations were not 
updated as a result and still 
reference the previous up-
dates in 2006 and 2009. 

Overall score of 6 – high 
quality systematic 
revies addressing spe-
cific questions. Lower 
score on editorial inde-
pendence and Applica-
bility 

The GDG agreed that the evidence statements from the 
multisite RCT support the summary that there is no dif-
ference between darbepoetin and epoetin alfa for the 
outcomes measured, in a selected group of patients 
who were stable 
Evidence statements on efficacy suggest that both dar-
bepoetin and epoetin beta effectively maintain target 
haemoglobin levels. ESAs are made available to NHS 
trusts through a system of tendering for local supply 
contracts. Costs therefore vary between locations and 
over time. The recommendation 10 below outlines the 
considerations in agreeing on a first choice ESA rather 
than specifying a particular 11 agent for all patients. 
This is intended to allow flexibility for local units over 
the lifetime of the 12 guidelines while providing useful 
advice in selecting the best treatment for the patient. 

The recommendations were still based on the original re-
views from 2006 (not repeated in this update of the guide-
line) – Update evidence reviews focused on optimizing iron 
doses in renal patients and some other questions which ad-
dress the clinical management of the disease, rather than 
the clinical comparative efficacy of the ESAs. 
 

The Renal Association: 
Clinical Practice Guideline 
Anaemia of Chronic Kid-
ney Disease 
Updated: February 
2020(15) 

Systematic reviews of evi-
dence for specific issues as 
well as reference to existing 
guidelines (NICE, KDIGO, 
KDOQI, ERBP) 

Overall score of 5. Valid 
methodology but lack-
ing in consideration of 
patient preferences, 
and some declaration of 
interests issues. In-
cludes auditing 
measures 

Guideline 3.1 - Treatment of Anaemia - Erythropoiesis 
Stimulating Agents 
We recommend that treatment with Erythropoiesis 
Stimulating Agents (ESAs) should be offered to patients 
with anaemia of CKD who are likely to benefit in terms 
of quality of life and physical function and to avoid 
blood transfusion; especially in patients considered 
suitable for transplantation. (1B) 
Guideline 3.2 - Treatment of Anaemia - Choice of ESA 
We recommend that the decision on the choice of ESA 
is based on local availability of ESAs. (1B) 

No differentiation between agents – choice based on local 
availability. 
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Guidelines Source of information for rec-
ommendations 

AGREE II Assessment Recommendation for ESA Choice Recommendations in relation to ESAs 

Anaemia management in 
patients with chronic kid-
ney disease: a position 
statement by the Anae-
mia Working Group of Eu-
ropean Renal Best Prac-
tice (ERBP) – 2009 up-
date(18) 

Not clear – reads like a narra-
tive review 

Overall score of 2 be-
cause of low quality of 
evidence reporting and 
translation of evidence 
into recommendation 
framework 

Use new EPOS as other rHuEPOs 
CERA Starting dose: 0.6 μg/kg 
Frequency: once every 2 weeks for correction; once 
every 4 weeks for maintenance Administration route: 
i.v. or s.c. Biosimilars Use as originator compounds, 
strict post marketing surveillance, only IV administra-
tion biosimilars and Epoetin zeta 
− − Use as epoetin alpha; strict post-marketing 
surveillance 
CKD patients with cancer− − Use caution; do not aim for 
Hb >12 g/dl 

There is no preference given to any specific ESA – dosing is 
per recommended use and IV versus SC not differentiated 

Canadian Society of Neph-
rology - Clinical Practice 
Guidelines for evidence-
based use of erythropoi-
etic-stimulating agents 
2008(16) 

Not clear - narrative    
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APPENDIX 4: EVIDENCE TO DECISION FRAMEWORK 
 JUDGEMENT EVIDENCE & ADDITIONAL CONSIDERATIONS 

Q
U

A
L

IT
Y

 O
F

 E
V

ID
E

N
C

E
 O

F
 B

E
N

-

E
F

IT
 

What is the certainty/quality of evidence?  
High Moderate Low Very low 

 
 

X 
 

 
 

 
 

High quality: confident in the evidence 
Moderate quality: mostly confident, but further research may change the effect 
Low quality: some confidence, further research likely to change the effect 
Very low quality: findings indicate uncertain effect 

All ESAs have demonstrated moderate certainty evidence of benefit in in-
creasing Hb levels, and reducing the need for blood transfusions versus pla-
cebo, however there is little evidence of differences between the different 
ESAs. Impacts on quality of life are uncertain, even versus placebo.  
 
Versus placebo or no treatment, haemoglobin increased, mean difference 
1.90 g/dL, 95% CI 1.47 to 2.34: I2 =30%. Reduction in transfusions needed 
placebo was relatively consistent, however estimates vary, for recombinant 
erythropoietins where relative risk was lower than placebo by about 70% (3 
studies, 111 participants): RR 0.32, 95% CI 0.12 to 0.83; I2 = 0%), to darbepo-
etin alfa versus versus placebo- 40% reduction in need for one or more blood 
transfusions (RR 0.60, 95% CI 0.53 to 0.69). 

E
V

ID
E

N
C

E
 O

F
 

B
E

N
E

F
IT

 

What is the size of the effect for beneficial outcomes? 
Large Moderate Small None 

 
 

 
 

 
 

X 
  

Very little difference was noted between the different ESAs, when compared 
to placebo. 
 
Studies have indicated at least an increase of 1g/dl improvement versus pla-
cebo.  No notable differences in Hb improvements between the difference 
active treatments. Blood transfusions were reduced by up to 70% versus pla-
cebo in the largest meta-anaysis in this review.  

Q
U

A
L

IT
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 E
V
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E

N
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E
 

O
F

 H
A

R
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What is the certainty/quality of evidence?  
High Moderate Low Very low 

 
 

 
 

X 
 

 
 

High quality: confident in the evidence 
Moderate quality: mostly confident, but further research may change the effect 
Low quality: some confidence, further research likely to change the effect 
Very low quality: findings indicate uncertain effect 

The evidence is relatively weak. Grade Assessments were performed in 
most of the Systematic reviews, the confidence in the evidence evidence 
was low to very low, 
 
 Evidence for negative cardiovascular outcomes of one ESA versus the oth-
ers is very weak, with little demonstrable differences between agents and dif-
ferent dosing regimens of the same agents. No significant differences re-
ported for hypertension development between agents. Increase in all-cause 
mortality has been reported versus placebo, however this seems to be re-
lated more to higher initial doses of ESAs, than any particular ESA 

E
V

ID
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N
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E
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F
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A
R

M
S

 What is the size of the effect for harmful outcomes? 
Large Moderate Small None 

 
 

 
 

 
 

X 
 

 
 

The risk of cardiovascular events and all-cause mortality among the various 
formulations of ESAs (compared to placebo) including the ones dosed less 
frequently, appears to be comparable, although the confidence in the infor-
mation is very low. In comparison to each other, ESAs appear to have no 
significant  risks  above others, although confidence intervals were wide. 

B
E

N
E

F
IT

S
 &

 

H
A

R
M

S
 

Do the desirable effects outweigh the undesirable harms? 
Favour’s inter-
vention 

Favour’s control Intervention 
= Control or Un-
certain 

 
 

 
 

X 
  

ESA agents have similar effects when compared to placebo 

T
H

E
R

A
P

E
U

T
IC

 

IN
T

E
R

C
H

A
N

G
E

 Therapeutic alternatives available: 
Yes No 

x 
 

 
  

Epoetin alfa and Epoetin beta; methoxy polyethylene glycol epoetin beta and 
Darbepoetin alfa 
 
Specific exclusion from the group: None 
 

F
E

A
S

A
B

IL
IT

Y
 Is implementation of this recommendation feasible? 

Yes No Uncertain 

x 
 

 
 

 
  

Epoetin is already being provided to dialysis patients as part of the Standard 
Treatment Guidelines – issues have been experienced with availability of the 
products on tender, hence the request for a class review. 



 
ESAs for Anaemia in CKD_Class review Update_AdultHospital_4 June 2026_Final  

 31 

 JUDGEMENT EVIDENCE & ADDITIONAL CONSIDERATIONS 
R

E
S

O
U

R
C

E
 U

S
E

 
How large are the resource requirements? 

More intensive Less intensive Uncertain 

 
 

 
 

X 
 

Note: This judgement is for the current indication of anaemia of 
CKD in dialysed patients only 

Price of medicines:  
Medicine SEP 

(ZAR) 
Contract 
price 

Epoetin alfa, 6000IU injection R452.78 N/A 

Epoetin alfa, 4000IU injection R308.16 N/A 

Epoetin alfa, 2000IU injection R159.79 NA 

Epoetin beta, 6000IU injection R509.26 NA 

Epoetin beta, 4000IU injection R346.67 NA 

Epoetin beta, 2000IU injection R173.35 R50.32 

Darbepoetin alfa 10mcg prefilled syringe R195.57 NA 

Darbepoetin alfa 20mcg prefilled syringe R391.14 NA 
Darbepoetin alfa 30mcg prefilled syringe R586.71 NA 
Darbepoetin alfa 60mcg prefilled syringe R1173.44 NA 
Darbepoetin alfa 150mcg prefilled syringe R2933.54 NA 
Darbepoetin alfa 300mcg prefilled syringe R5867.07 NA 
Methoxy polyethylene glycol epoetin beta, 
50mcg prefilled syringe 

 R1255.07 NA 

Methoxy polyethylene glycol epoetin beta, 
75mcg prefilled syringe 

R1882.61 NA 

Methoxy polyethylene glycol epoetin beta, 
100mcg prefilled syringe 

R1902.53 NA 

Methoxy polyethylene glycol epoetin beta, 
120mcg prefilled syringe 

R3012.18 NA 

Methoxy polyethylene glycol epoetin beta, 
150mcg prefilled syringe 

R3765.22 NA 

Methoxy polyethylene glycol epoetin beta, 
200mcg prefilled syringe 

R3805.05 NA 

Methoxy polyethylene glycol epoetin beta, 
250mcg prefilled syringe 

R3805.05 NA 

Methoxy polyethylene glycol epoetin beta, 
360mcg prefilled syringe 

R5752.42 NA 

*SEP database, 24 December 2021 
 
Rough Estimates at recommended initiation doses (70kg patient, at starting doses 
NOTE – two products are already on national tender and available at prices sub-
stantially less than SEP 

Medicine Price (ZAR) 
Epoetin alfa - 3500IU 3x a week (10 500) R3 234 per month SEP 

Epoetin beta, 1400IU 3x a week (SC) 
(4200); 2800IU 3x a week (IV) (8400) 

R2 912.06 per month SEP 

 R1 056.72 per month tender (only 
2000IU of epo beta available) 

Methoxy polyethylene glycol epoetin beta, 
42 mcg every second week  

R2 108 per month SEP 

Darbepoetin alfa 0.45mcg/ kg weekly 
(31.5) 

R 2 464.18 per month SEP 
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Is there important uncertainty or variability about how much 
people value the options? 

Minor Major Uncertain 

X 
 

 
 

 
 

 
Is the option acceptable to key stakeholders? 

Yes No Uncertain 

X 
 

 
 

 
  

Already available on tender and in use in units – so acceptable.  
 
Subcutaneous and intravenous administration were examined in the trials, 
with few differences between these routes of administration.  
 

E
Q

U
IT

Y
 Would there be an impact on health inequity? 

Yes No Uncertain 

 
 

X 
 

 
  

Unlikely to have an impact on equity, if available at secondary level. 
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