













































CHAPTER 7	NEPHROLOGICAL/UROLOGICAL DISORDERS
CHAPTER 7
NEPHROLOGY/UROLOGICAL DISORDERS

7.1 NEPHROLOGY DISORDERS

	
CAUTION
Check all medicines for possible dose adjustment based on eGFR/CrCl.



The doses of many medicines need to be adjusted in renal impairment. Recommendations for medicines that require dose adjustment in renal impairment can be found in the SAMF, package insert, and from many online resources e.g.: http://www.globalrph.com/index_renal.htm

7.1.1 Chronic Kidney Disease (CKD)
N18.1-5/N18.9

Description
Structural or functional kidney damage present for >3 months, with or without a decreased estimated glomerular filtration rate (eGFR).
Markers of kidney damage include:
· proteinuria; ACR-urine (albumin creatinine ratio) ≥30 mg/g or ≥3 mg/mmol; PCR-urine (protein creatinine ratio) >0.05 g/mmol
· urine dipstick positive for blood and/or protein (for females with haematuria: exclude current menstrual cycle)
· increased serum creatinine or low eGFR
· abnormal kidneys on ultrasound, e.g. polycystic, small in size, scarring
· abnormalities on renal biopsy
· electrolyte abnormalities due to tubular disorders
· history of kidney transplant

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

Table 7.1: Common causes of CKD 
	Category
	Example

	Vascular
	Hypertension, vasculitis etc.

	Glomerular diseases
	Diabetes, autoimmune diseases, systemic infections, drugs, neoplasia

	Tubulointerstitial diseases 
	UTI, drug induced interstitial nephritis (e.g. rifampicin, allopurinol, fluoroquinolones, sulphonamides)

	Structural
	Polycystic kidney/s, renal artery stenosis, small or enlarged 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 all 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 nephrological referral is advised.

Figure 7.1: Prognosis of CKD by GFR and albuminuria categories: KDIGO 2012
	
	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

	    eGFR categories (ml/min per
1.73m2) - description and range
	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

Adapted from: Levin A, Stevens PE. Summary of KDIGO 2012 CKD Guideline: behind the scenes, need for guidance, and a framework for moving forward. Kidney Int. 2014 Jan;85(1):49-61. https://www.ncbi.nlm.nih.gov/pubmed/24284513



GENERAL MEASURES
· Address cardiovascular disease risk factors. See section 3.1 Ischaemic heart disease and atherosclerosis, prevention.
· Limit salt intake unless salt wasting kidney disease – consult with dietician as required.
· Limit dietary protein intake to 0.8 g/kg/day.
· Avoid nephrotoxic medicines like NSAIDs.
· Regular exercise, target BMI according to South African calculations.
»	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 PCR of >0.1 g/mmol.
· If urine dipstick < 1+, ACR.
· 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 
	LoE:IIIb[endnoteRef:2] [2: 	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/ ] 



fitness, reduced blood pressure, weight management.		

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

Proteinuria reduction
Ideal targets are: PCR <0.03 g/mmol or ACR <3 mg/mmol. 
Most benefit is achieved by reducing protein creatinine ratio to <0.1 g/mmol or ACR <100 mg/mmol.

· Start treatment with a low dose of ACE-inhibitor and titrate up to the maximum tolerated dose, e.g.
· Enalapril, oral.
	LoE:IVb[endnoteRef:3] [3: 	Enalapril, oral (maximum daily dose of 40 mg): Joint Formulary Committee. British National Formulary. London: BMJ Group and Pharmaceutical Press; 2020.] 



· Start with 5 mg 12 hourly and titrate to 20 mg 12 hourly, if tolerated. 
· Monitor creatinine and potassium after 2 weeks if eGFR <60 mL/minute and after 4 weeks if eGFR >60 mL/minute.
· If creatinine increases by >20% from the baseline, stop ACE-inhibitor and consult a specialist.
	LoE:IIIb[endnoteRef:4] [4: 	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] 




ACE-inhibitor not tolerated due to intractable cough (specialist initiated):
	LoE:IIIb[endnoteRef:5] [5: 	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 ] 



· Consider an angiotensin II receptor blocker (ARB), e.g.:

· Losartan, oral, 
· Start with 50 mg daily and titrate to 100 mg daily, if tolerated. 
· Replacing ACE-inhibitor with ARB does not preclude the risk of 
	LoE:IIa[endnoteRef:6] [6: 	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] 



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.
[bookmark: _Hlk98354120]Target BP for patients with hypertension and confirmed CKD and/or diabetes: <130/80 mmHg. 
See section 3.6: Hypertension.

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/minute. 

Note:
· Insulin requirements will decrease as renal disease progresses.
· Stop glibenclamide when eGFR <60 mL/minute because of an increased risk of hypoglycaemia.
· Reduce metformin dose when eGFR <60 mL/minute (maximum dose 500 mg 12 hourly).
· Discontinue metformin when eGFR <30 mL/minute because of the risk of lactic acidosis.
	LoE:IIIb[endnoteRef:7] [7: 	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] 



	
Fluid overload and oedema
· Furosemide, oral, 40 mg 12 hourly.

When fluid overloaded and eGFR <60 mL/minute, start:
· Furosemide, oral, 40 mg 12 hourly.
· Titrate to a maximum of 500 mg 12 hourly.
· Furosemide is ineffective when patients are on dialysis and anuric.

Hypocalcaemia and hyperphosphataemia
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 carbonate, oral, equivalent to elemental calcium, approximately 500 mg 8 hourly with meals. 
· Increase to approximately 1 g 8 hourly with meals, if hyperphosphatemia persists.

Hypocalcaemia and low or normal serum phosphate:
· Calcium carbonate, oral, equivalent to elemental calcium, approximately 500 mg 8 hourly between meals, increase to approximately 1 g 8 hourly between meals.

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

Patients considered suitable candidates for renal replacement therapy:
Monitor Ca++, PO4 and PTH levels, as per table: Staging of kidney disease.

For hyperphosphataemia uncontrolled on calcium carbonate:
· Aluminium hydroxide BP (300 mg/5 mL), oral, 10 mL 8 hourly. Specialist initiated.
· To prevent dementia-associated 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)
	LoE:IIIb[endnoteRef:8] [8:  Calciferol, oral: Malabanan et al. Redefining Vit D deficiency. Lancet 1998, 351: 805-806. https://www.ncbi.nlm.nih.gov/pubmed/9519960 ] 



· Calciferol, oral, 50 000 IU once weekly. 
OR
Calcitriol, oral, 0.25–4 mcg daily. 

Anaemia associated with CKD in patients on dialysis programmes N18.1-5†/N18.9† + (D63.8*/Z49.1-2)
Patients on chronic haemodialysis or peritoneal dialysis are often anaemic due to iron deficiency and deficiency of erythropoietin (EPO). 
Simultaneous administration of iron and EPO is recommend, 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 (see section 2.2: Anaemia, iron deficiency).
	LoE:IIa[endnoteRef:9] [9:  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 ] 




· Iron, elemental, oral. See section 2.2 Anaemia, iron deficiency.
· If no response, consider parenteral iron.
AND
· Erythropoetin 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.
· Administer IV dose over 1–5 minutes.
· If necessary, dose may be increased by 25 IU/kg.
· Note: There is an increased risk of cardiovascular events with haemoglobin levels >12 g/dL.
	LoE:IIa[endnoteRef:10] [10:  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.] 




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

Acidosis and hyperkalaemia
Specialist consultation for possible renal 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
· Unknown cause of kidney failure.
· Rapid deterioration in renal function.
· Resistant hypertension despite appropriate medication and adherence.
· All patients with persistent proteinuria: on urine dipstick ≥ 1+ or proteinuria >1 g/24 hours (PCR >0.1 g/mmol).  

REFERRAL
· All ESRD patients who may qualify for long term dialysis programs. See section 7.1.5: Renal replacement therapy.
· CKD stage 3 and above (see prognosis table).

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.
· 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
· Furosemide, as a slow IV bolus, 80 mg.
· 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
· Hydrochlorothiazide, oral, 25 mg (if eGFR ≥30 mL/minute).
OR
	Furosemide, oral, 40–80 mg (if eGFR <30 mL/minute).

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 characterised by:
· severe proteinuria, i.e.: PCR >0.25 g/mmol
and
· oedema,
· hypoalbuminaemia, and
· hyperlipidaemia. 
The cause cannot be determined accurately without a biopsy.

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.

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 is 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.
	LoE:IVb



[bookmark: _Toc32075623]Acute dialysis
Discuss all cases with the referral centre. 
Common indications for acute dialysis include: 
· Pulmonary oedema and anuria.
· Intractable metabolic acidosis (pH < 7.2) and severe hyperkalaemia (>7 mmol/L).
· 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 fluid is potentially infectious for HIV and viral hepatitis.

Hyperkalaemia
Serum K+ >6.5 mmol/L. 


Emergency measures
· Calcium gluconate 10%, slow IV bolus, 10 mL over 10 minutes.
· Maximum dose: 40 mL.
· Dextrose 50%, continuous IV infusion, 100 mL with soluble insulin, 10 units administered over 15–30 minutes.
· Monitor blood glucose levels hourly.
AND
· Salbutamol nebulisation, 5 mg.
· Dilute in 4 mL of 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.
· After 8 hours, wash out with phosphate enema.
· Note: Rectal administration is less effective.
	LoE:IVb



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.

7.1.5 RENAL 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 renal replacement therapy should be made by a multidisciplinary team using standardised selection criteria.
The ideal patient for renal replacement therapy has uncomplicated CKD stage 5 (ESRD), and is a suitable candidate for renal transplantation.

Individual renal units have their own criteria for acceptance 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, as well as, GIT muscles) and cramps.
Severe symptoms:  rhabdomyolysis, paralysis, dysrhythmias, diaphragmatic weakness.
Signs of hypokalaemia: cardiac arrhythmias as well as ECG abnormalities (ST –segment changes).
It is usually due to gastro-intestinal losses (vomiting, diarrhoea) or renal losses (diuretic therapy, hyperaldosteronism).

MEDICINE TREATMENT
For chronic asymptomatic hypokalaemia, look for and manage the cause:
· Potassium chloride, oral, 600 mg, 1–2 tablets 8 hourly.
· Each 600 mg potassium chloride tablet contains 8 mmol of 
	LoE:IVb[endnoteRef:11] [11: 	Potassium chloride, oral: South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  University of Cape Town, 2022.] 



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

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.

For mild to moderate hypokalaemia in a non-vomiting patient (potassium level usually 3–3.4 mmol/L):
· Each 600 mg potassium chloride tablet contains 8 mmol of potassium chloride.
· Titrate according to response to therapy.
· Maximum daily dose: 6 g.
· Continue treatment until the serum potassium concentration is persistently above 3.5 mmol/L and symptoms or signs have resolved.
	LoE:IVb[endnoteRef:12] [12: 	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. http://www.ncbi.nlm.nih.gov/pubmed/8250319] 




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.
· Administer at a maximum rate of 20 mmol per hour over 3 hours. Beware of volume overload (See Appendix II, for individual dosing and monitoring for response and toxicity).
· Repeat as required, monitoring potassium serum levels after each replacement dose.
· Potassium chloride 15% 10 mL ampoule contains 20 mmol potassium.
· Maximum allowed daily dose of K+ is 3 mmol/kg/day (or 400 mmol/day).
	LoE:IIIb[endnoteRef:13] [13: 	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] 



	
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 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 >145mmol/L.
	· Mild to moderate symptoms:
	Lethargy, weakness, irritability

	· Severe symptoms:  
	Convulsions, coma


It is usually due to inadequate water intake (decreased thirst sensation or inability to drink water) or due to gastro-intestinal losses (vomiting, diarrhoea) or renal losses (diabetes insipidus, osmotic diuresis, furosemide).

GENERAL MEASURES
Treat the cause.

Calculate the water deficit:

Water deficit = (total body water)*(1-(140/Na))
Total body water = correction factor * weight. 
(The correction factor is 0.6 for men, 0.5 for women and elderly men, and 0.45 for elderly women).

Online calculator: http://www.nephromatic.com/water_deficit.php

MEDICINE TREATMENT
Correction fluid: 
· Oral fluids or via NGT.

· Dextrose 5%, IV infusion. 
· Monitor for hyperglycaemia. Rate of correction of hypernatraemia should be slower than 10 mmol/L over 24 hours to prevent cerebral oedema. 
· Ongoing obligatory water loss through skin and stool (estimated at 30 mL/hour) must also be replaced.
	LoE:IVb[endnoteRef:14] [14: 	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] 




Desired water replacement in the first 24 hours =
Water deficit x 10 mmol/L ÷ (Serum [Na] – 140)

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 <135mmol/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.

	\
Rapid correction may lead to central pontine myelinolysis, which is often irreversible. Sodium should be frequently monitored and increases should be <9 mmol/L per day.









[image: ]
Figure 7.2: Proposed approach to hyponatremia
	LoE:IVb[endnoteRef:15] [15: 	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] 




MEDICINE TREATMENT
In the presence of fluid overload:
· Furosemide, oral, 40 mg 12 hourly.
· Increase dose to control signs of fluid overload and to improve 
	LoE:IVb[endnoteRef:16] [16: 	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] 



hyponatraemia.

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

	
CAUTION
Hypertonic sodium chloride should be reserved for severe acute hyponatraemia (sodium level <120 mmol/L with severe symptoms) and exceptional circumstances.



 
	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 hypertonic sodium chloride.
	LoE:IVb[endnoteRef:17] [17: 	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] 




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
















7.3 UROLOGICAL DISORDERS
[bookmark: _Toc433976337][bookmark: _Toc434078380]Disorders of the genitourinary system.

7.3.1 Haematuria
R31/ B65.0-3/B65.8-9

DESCRIPTION
Bleeding from the urinary tract, which can be from the kidneys, collecting system, bladder, prostate and urethra.
[image: ]
	LoE:IVb[endnoteRef:18] [18: 	Praziquantel: National Department of Health, Essential Drugs Programme: Primary Health Care STGs and EML, draft. http://www.health.gov.za/] 




Figure 7.3: Proposed approach to assessment of haematuria

Referral

Suspected glomerular disease.

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

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. 

Alkalinising agents are not recommended, as many antibiotics require a lower urinary pH.

Uncomplicated community acquired cystitis N30.9
	[bookmark: _Hlk13060736]LoE:IIb[endnoteRef:19] [19:  	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  ] 



· 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      
	LoE:IIb[endnoteRef:20] [20: 	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] 



pregnancy (see Appendix II for guidance on prescribing). 
OR
	LoE:IIb[endnoteRef:21] [21: 	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 ] 



Nitrofurantoin, oral, 100 mg 6 hourly for 5 days.

Complicated community acquired cystitis N30.9
· Ciprofloxacin, oral, 500 mg 12 hourly for 7–10 days. 
	LoE:IIIb[endnoteRef:22] [22: 	Ciprofloxacin, 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] 





	CAUTION
Concomitant use of fluoroquinolones with ACE-inhibitor/angiotensin receptor blocker is contraindicated in moderate to severe renal impairment (Creatinine Clearance ≤ 30 ml/minute) 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.
	LoE:IIIb[endnoteRef:23] [23: 	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 ] 







	[bookmark: _Hlk101187506]LoE:Ib[endnoteRef:24] [24:  	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  ] 



For pregnant women: O23.4
· Fosfomycin, oral, 3 g as a single dose.
OR 
	LoE:IIb[endnoteRef:25] [25: 	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 ] 



	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/minute).
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). 

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.
· CrCl: <10 mL/minute: 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
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.
	.LoE:IVb[endnoteRef:26] [26: 	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/ ] 



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. 

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.
	LoE:IIIb[endnoteRef:27] [27: 	Ceftriaxone, 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/] 




AND

· Azithromycin, oral, 1 g as a single dose.
	LoE:Ia[endnoteRef:28] [28: 	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] 




If there are no features of associated urethritis: 
· Ciprofloxacin, oral, 500 mg 12 hourly for 14 days.
	LoE:IVb



Chronic/relapse/persistent infection: N41.1
· Ciprofloxacin, oral, 500 mg 12 hourly for 28 days.
	LoE:IVb



referral
To urologist if: 
· No response to treatment.
· Urinary retention present.
· Chronic/relapsing prostatitis.

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 an 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.:
	LoE:Ia[endnoteRef:29] [29: 	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/] 




· Doxazosin, oral, 4 mg daily.
· Titrate dose by 1 mg every 2 weeks to clinical effect.
· Initial dose 1 mg daily.
· Usual maintenance dose 4 mg daily.
[bookmark: _Toc417984462][bookmark: _Toc433976338][bookmark: _Toc434078381]
7.3.6	overactive Bladder
N32.8

Description
A clinical syndrome consisting of urinary frequency (both 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.
	LoE:IVb[endnoteRef:30] [30:  Oxybutynin, oral: South African Medicines Formulary.  14th Edition.  Division of Clinical Pharmacology.  University of Cape Town, 2022.] 




Referral
· For confirmation of diagnosis.
· Complications.
· Not responding to medical therapy.

[bookmark: _Toc417984463][bookmark: _Toc433976339][bookmark: _Toc434078382]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 an urologist or appropriate specialist if surgical intervention is needed, e.g. penile prostheses, vascular surgery and pelvic fractures.

[bookmark: _Toc417984466][bookmark: _Toc433976342][bookmark: _Toc434078385]7.3.8	RENAL CALCULI
N20.0

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:
	LoE:IIb[endnoteRef:31] [31:  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
] 



· 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.
	LoE:IVb



AND/OR

· Tramadol, IM, 50–100 mg, 4–6 hourly.
	LoE:IVb





OR

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

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

For vomiting:
· Metoclopramide, IM, 10 mg 8 hourly.
	LoE:IVb



Referral
· In acute setting for suspected or diagnosed obstruction and/or ongoing pain.
· Complicating urinary tract sepsis.
· Recurrent calculi.
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