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Croeso / Welcome to the Renal Department at Ysbyty Gwynedd 

 

This document is for use by all junior doctors joining the renal department at Ysbyty Gwynedd. It will hopefully 

prove to be a valuable source of information that you can use as a reference during your time with us. 

We hope that it will be a placement you enjoy as well as one you gain useful experiences from. 

 

Renal medicine can be very complex and daunting. In this document you will find a brief guide to the renal 

medicine you are likely to see on the ward. You will encounter a lot of things that you may not have seen 

before – it’s normal to be unsure. This document is not comprehensive and you may need to do some further 

reading around the topics to gain a better understanding. Please ask if you have any questions! 
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Introduction 

 

The Team 

 

We consist of a team of doctors who work closely with a large multi-disciplinary team. The consultants are Dr 

Dr Abdul Alejmi and Dr Zahid Farooq. The registrars are Dr Mark Davies (ST6, 40% clinical, 60% PhD) and Dr 

Gwenno Edwards (ST4). The consultants and registrars have commitments other than the ward, including 

clinics (see below), reviewing patients on the dialysis unit and seeing referrals. However, as a team we are very 

approachable and there is always someone around if you need help. 

 

The multi-disciplinary team consists of pharmacists, dieticians, psychologist, haemodialysis nurses, CKD 

specialist nurses, transplant specialist nurses, peritoneal dialysis specialist nurses, vascular specialist nurse and 

the secretarial staff. 

 

Unique to renal medicine in Ysbyty Gwynedd is the Kidney Patient Association. This is a partnership between 

the multi-disciplinary renal team and the renal patients where we frequently meet for social events and 

gatherings. The association’s success is testament to the very special relationship between the renal team and 

the patients. 

 

 

Useful Contact Numbers 

 

Renal Unit Reception  3469    KCT Nurses   3434/3436 

Dialysis Unit   3470/3474   Renal Transplant Nurses 3433 

Hebog Ward Clerk  4343    Vascular Access Nurses  3439 

Acute Team Hebog  3438    Home Therapy Nurses  3473/3498 

 

Dr Alejmi’s secretary  3493    Renal Pharmacist  #852 

Dr Farooq’s secretary 3492    Renal Psychologist  3490 

Dialysis secretary  3471    Renal Social Worker  3488 

Registrars’ office  3459/3499   Renal Dietician   3489 

 

Dr Edwards’s bleep  #915    Angiogram suite  5529 

Dr Davies’s bleep  #002 

 

Team bleeps:  IMT #330 

    CMT #900 

    F2 #102 

    F1 #137 

    F1 #189 
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Leave 

 

Before we focus on work we should mention holidays! Annual leave is arranged through Julie (Dr Alejmi’s 

secretary). You will need to obtain a leave request form from the CMT office next to Hebog ward and take it to 

Julie and she will then discuss it with the consultants. Organising your leave early is important and avoids 

disappointment. Remember that you are also entitled to study leave; if you need any advice with courses, 

taster weeks or exams please ask. 

 

The Ward 

 

The renal ward is Hebog. It is named after Moel Hebog, a 

mountain near Beddgelert. Hebog is a 29-bed ward located on 

the 3rd floor with an acute dialysis bed in A5. The ward has 

recently been divided into Endocrine and Renal, meaning that 

we are only responsible for half the ward. The nurses are all very 

friendly and have a wealth of knowledge and experience. The 

ward manager is Marian and the ward sisters are Gwawr and 

Sian. Zoe, Cathy and Catherine are the acute dialysis nurses. 

Vicky is the housekeeper and she knows how to find everything! 

The ward clerks are Einir and Natalie; they will help you with 

finding notes/patients. 

 

There is a rota between the consultants of who covers the ward and who covers the unit. They rotate around 

each month. There is a red team and blue team on the ward with the patients split equally between the two 

teams. You will be allocated to a team but may have to swap sides if staffing is an issue. 

 

 

Duties 

 

Although the duties of the ward will sometimes be divided differently due to leave, nights and on-calls, this is a 

rough guide as to the skills we want you to develop during your time with us. Punctuality, professionalism and 

a good work ethic are always appreciated and are important on a busy job. 

 

You may have to cross-cover the other team if a few people are away. Make sure you attend mandatory 

teaching sessions – the ward can usually wait and your training is important. There is a fortnightly renal 

teaching on Tuesdays and you will all be expected to present. A timetable will be sent out in due course. 

 

Lastly, please don’t forget your e-portfolio – everyone knows it’s a pain but it’s compulsory and will make your 

life miserable if you don’t do it. Keep it up to date as you’re going through to avoid a last-minute panic. 

 

FY1s: 

1. You are responsible for the patient list. The list is a really useful document, and helps you to remember 

patients on the ward round. 
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2. There will be discharge letters to write when patients go home – this job will be a joint effort between 

you and the SHOs. 

3. Renal medicine relies heavily, in some cases, on blood tests to make decisions. It is really useful for us 

if all the blood tests are taken on time so that we can make decisions without delay. A little hint: use 

the “renal standard” blood set on WCP – that has most of the things we need for routine blood tests. 

4. Last but not least – if you’re unsure, tell us! We don’t expect you to know everything so if you don’t 

know please ask. 

 

FY2s: 

1. You will be supervising the FY1s, ensuring the jobs get done and helping them with the day’s tasks. 

2. You will occasionally be expected to lead the ward round and gain independence in decision making. 

3. The discharge summaries need to be done in a timely manner – it’s very frustrating to see someone in 

A+E who was discharged recently with no letter. This is especially true with complex renal patients. 

4. Please ask if you have any questions, we are here to help and teach you. 

 

IMTs + ACCS trainees: 

1. Again, we do expect you to help the FY1s and FY2s with the ward jobs. Ensure that the discharge 

summaries are comprehensive – renal patients can be complex and GPs need a clear management 

plan for when the patient goes home. 

2. You will be frequently leading the ward rounds, developing your confidence and decision-making skills. 

3. Clinics will be important during your time with us. At the start of each week, try to allocate yourselves 

a clinic each. There will be weeks when you will not be able to attend clinic due to staffing therefore if 

there is an opportunity please come down. 

4. We also expect you to get involved with procedures – they’re lots of fun and really satisfying when you 

succeed. There will be plenty of opportunities during your time with us. 

 

In addition, we are involved in monthly renal BCU (Regional) audit work and are more than happy to have 

extra hands to help us (all juniors). Audits/quality improvement is mandatory for your ARCP so if you’re keen 

to get involved please let us know. 

 

 

The Elidir Renal Unit 

 

Separate from the ward is the Elidir Renal Unit on the ground floor. This is where the patients who are on long 

term dialysis come to dialyse. This is also where the secretaries live and where the consultants’ and registrars’ 

offices are. You can always pop down to ask a question or you can observe the nurses putting the patients on 

dialysis. 

 

You are expected to review sick patients on the unit if the registrars are not available. As mentioned before, if 

you’re not sure there’s always someone around to ask. We sometimes admit patients directly from the unit 

and you may be asked to clerk some of these patients in. 
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Clinics 

 

For the Internal Medicine and ACCS trainees, clinics will be an important part of your learning. The clinic 

schedule during the week is as follows. Some clinics are in other hospitals, but it’s useful to know where the 

seniors are if you need to get hold of them. 

 

Monday morning:  No clinic 

Monday afternoon:   Locum/ZF + SpR alt. weeks 

Tuesday morning:  No clinic 

Tuesday afternoon:   ZF + MD 

Wednesday morning:  AA (LLGH) 

    ZF 4th and 5th weeks 

Wednesday afternoon: Locum + GE 

    AA + SpR 4th and 5th weeks (LLGH) 

    ZF 2nd and 3rd weeks 

Thursday morning:  AA + GE 

    Locum 2nd, 3rd, 4th and 5th weeks (YA) 

Thursday afternoon:  No clinic 

Friday morning:  AA + MD 2nd and 4th 

Friday afternoon:  No clinic 

 

  

AA: Dr Alejmi 

ZF: Dr Farooq 

MD: Dr Davies 

GE: Dr Edwards 

YA: Alltwen 

LLGH: Llandudno 
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An Idiot’s Guide to Renal Medicine 

 

Dialysis 

 

There are two types of dialysis – haemodialysis (uses a machine to filter waste + remove fluid from the blood) 

and peritoneal dialysis (uses the peritoneum as a filter). Patients receive haemodialysis either through a fistula 

or through a dialysis line. They can have haemodialysis at home or in the hospital usually three times a week, 

and those who receive peritoneal dialysis have it at home. There are two general types of peritoneal dialysis – 

one given during the day and the other overnight. 

 

Haemodialysis 

The principle of HD is that blood is removed from the patient, 

anticoagulated, pumped through a dialyser and is then returned to the 

patient. During dialysis, blood is exposed to dialysate (contains electrolytes) 

across a semi-permeable membrane. Concentration differences across the 

membrane allow molecules to diffuse down a gradient. Water can be driven 

through the membrane by hydrostatic force (ultrafiltration, UF). In addition 

to haemodialysis (solute clearance by diffusion), haemofiltration enhances 

the clearance by generating a trans-membrane pressure (solute clearance 

by convection). Haemodiafiltration combines both to obtain the best from 

the two modalities. 

 

Haemodialysis patients tend to only have blood tests on dialysis. If you find 

an abnormality on a dialysis patient’s bloods e.g. low potassium, just check 

with us first if it needs acting on – this may be normal for the patient and 

giving potassium replacement could be dangerous. 

 

Quite often, these patients either pass small amount of urine or anuric and therefore are required to restrict 

their fluid intake so that they don’t accumulate fluid in between dialysis sessions. IV fluids are therefore not 

routinely administered to these patients unless specifically indicated (e.g. hypovolaemia). 

 

If a dialysis patient is a stable inpatient they usually go downstairs to the renal unit to be dialysed. If they are 

unstable they will be dialysed on the ward. If certain bloods are required on dialysis you will need to ensure 

the forms are printed and taken down to the unit with the patient or that the acute dialysis nurse on the ward 

is aware to take the bloods on dialysis. 

 

Common complications on haemodialysis 

Here we will briefly discuss some complications that can happen on haemodialysis and how to manage them. 

1. Intradialytic hypotension – usually due to excess fluid removal. Stop ultrafiltration, place the patient in 

Trendelenburg position and if no response to fluid resuscitation consider other causes like acute 

cardiac event or anaphylaxis. Air embolism is rare. If recurrent hypotension during dialysis, consider 

the following measures: 

a. Avoid or reduce the dose of antihypertensive drugs before dialysis 

b. Increase dry weight 
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c. Avoid eating before/after dialysis 

d. Reduce dialysate temperature 

e. Change UF and or sodium profiling during dialysis  

2. Hypertension:  

a. Assess volume status (clinically fluid overloaded and/or significant interdialytic weight gain) 

i. Reduce dry weight 

ii. Advise on salt and fluid restriction 

b. If persistently hypertensive, adjust or add antihypertensive treatment. First line is beta 

blockers, second line is Dihydropyridine calcium channel blockers and third line is ACEIs/ARBs 

(need to closely monitor potassium level) 

c. If BP still not controlled 

i. Noncompliance 

ii. Renovascular hypertension 

iii. Concurrent use of other meds e.g. NSAIDs 

3. Clotting of the blood lines/dialyser – this is caused either by inadequate anticoagulation, poor blood 

flow rates, high blood viscosity or clotted access. Manage by disconnecting the patient and flushing 

their access. Titrating anticoagulation may be done. Check FBC. 

4. Chest pain – manage as for non-dialysis patients and assume cardiac in origin until proven otherwise. 

5. Cardiac arrest – manage as for non-dialysis patients. Ask staff to wash back and discontinue dialysis. 

6. Disequilibrium – this is due to blood urea levels being reduced too rapidly and usually occurs in those 

who first started on dialysis or in patients dialysed after missing multiple consecutive dialysis sessions.  

The sudden shift causes cerebral oedema. Prevent by using small surface area dialyser, reducing 

dialysis session time/duration and lowering dialysis blood flow on the machine. Manage by changing 

dialysis prescription (reducing time & blood flow and sodium modelling). If no response or persistent 

symptoms, stop dialysis and optimise supportive care. 

7. Dialyser reaction – usually occurs during first session/sessions. Management based on severity (can 

range from mild urticaria to anaphylaxis). If severe reaction, stop dialysis without wash back. 

8. Accidental disconnection – manage by checking CVC for evidence of damage + for AVF apply direct 

pressure to the bleeding site. Never try to push a dislodged CVC back in. 

9. Air embolism – suggested by LOC, seizure, breathlessness, cyanosis, hypotension. Manage by clamping 

the venous line and stopping dialysis. Place the patient on their left side in the Trendelenburg position 

and seek senior help. 

 

Peritoneal dialysis 

The semi-permeable dialysis membrane of the peritoneum comprises the capillary endothelium, supporting 

matrix and the mesothelium. Fluid and solutes move between the fluid-filled peritoneum and blood via pores. 

 

There are different PD regimens: 

1. Continuous ambulatory PD (CAPD) – 3-5 exchanges of fluid over 24h.  

2. Automated PD (APD) – uses a machine to perform fluid exchanges at night whilst the patient is asleep. 

3. Assisted APD – simply means that a carer/family member/trained healthcare professional assists the 

patient at home. 

 

Different types of PD fluid: 
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 Dianeal & Physioneal (osmotic agent is glucose): 

o 1.36% (Yellow bags) 

o 2.27% (Green Bags) 

o 3.36% (Orange bags) 

 Extraneal (Osmotic agent is Icodextrin – Purple bags - 7.5%) 

 Nutrineal (Osmotic agent is Amino acids – Blue bags - 1.1%) 

 

In order to administer dialysate (the dialysis fluid) into the peritoneum 

PD patients have a long-term peritoneal dialysis catheter in situ 

(Tenckhoff catheter/PD catheter). This has potential for infection 

therefore if a PD patient is admitted with sepsis, abdominal pain or 

cloudy PD fluid, PD peritonitis should be suspected and the exit site 

should be inspected (see protocol for guidance). The Tenckhoff catheter 

is inserted prior to the patient requiring dialysis, usually in theatre. 
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Vascular Access 

 

In order to receive haemodialysis, patients require vascular access. This can be through a dialysis line, a fistula 

or a graft. 

 

Dialysis catheters 

There are a few different types of dialysis lines. There are temporary lines which stay in for <2 weeks and there 

are permanent lines which can stay in for months to years. The temporary lines can be called vascaths and the 

permanent lines can be called permcaths. The permanent lines are tunnelled under the skin therefore are also 

called tunnelled lines. They have a cuff which is denoted by the arrow below. We occasionally insert 

temporary lines which have an extra lumen in order to take blood; these are called trialysis lines (i.e. three 

lumens). 

 

 

 

 

 

 

 

You may be asked to remove a temporary dialysis line if a patient’s kidney function recovers. These lines will 

either be in the femoral vein or internal jugular vein. The procedure is outlined in the procedures section.  

 

AV fistulas 

Arteriovenous fistulas are the optimal form of 

vascular access. These are created surgically by 

the vascular surgeons and are either at the wrist 

(radiocephalic) or at the elbow (brachiocephalic/ 

brachiobasilic). They require 6 weeks to “mature” 

before they can be used for dialysis. 

 
AV grafts 

Grafts are used when AV fistulas are not possible 

due to inadequate available veins. A synthetic 

graft is placed between an artery and a vein. The 

upper limb and lower limb can be used. 

 

IV cannulas should not be inserted into a 

fistula/graft arm. You may notice that pre-dialysis patients have a red band on one wrist – this is an indication 

that they are preserving this arm for a fistula. Again, cannulas should not be inserted into this arm. 

 

Vascath 

Permcath 

Trialysis line 
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Renal Transplant 

 

Transplantation is undoubtedly the treatment of choice for most end-stage renal failure patients. They benefit 

from improved survival, improved quality of life, improved correction of uraemia, anaemia and mineral bone 

disease and improved sexual function and fertility. Most of our transplant patients do very well and are seen in 

clinic. However, a small percentage will develop complications following their transplant. 

 

Basic immunology 

A transplanted kidney will be recognised as foreign by the patient and an immune response will be initiated. 

The most relevant antigens in relation to transplantation are the major histocompatibility complex (MHC). The 

MHC presents foreign antigens to T cells to initiate an immune response. The MHC genes encode a group of 

proteins called human leucocyte antigens (HLA). They present the antigens to T cells. There are 2 classes: 

 Class I HLA – HLA-A, HLA-B, HLA-C – this class presents non-self proteins to cytotoxic CD8+ T cells. 

 Class II HLA – HLA-DR, HLA-DQ, HLA-DP – this class presents non-self proteins to CD4+ T cells. CD4+ 

cells activate CD8+ cells. 

B cells are responsible for antibody production. A small proportion of activated B cells will become memory B 

cells. 

 

Compatibility 

5 fundamental issues must be considered: 

1. Blood group – ABO-incompatible transplants are generally avoided as anti-A or anti-B antibodies will 

recognise and bind ABO antigens on donor endothelium, activating complement and causing 

catastrophic vascular injury. 

2. Tissue type (HLA) – the most relevant HLA antigens to clinical transplantation are the approx. 50 

encompassed by HLA-A, HLA-B (class I) and HLA-DR (class II). The degree of mismatch between the 

donor and recipient is usually quoted at these three loci, i.e. HLA identical donors are a 0-0-0 

mismatch, donor:recipient pairs who share one of each HLA are a 1-1-1 mismatch and if all are 

different it is termed a 2-2-2 mismatch. 

3. Anti-HLA antibodies – patients develop antibodies when they are exposed to non-self antigens e.g. 

previous transplant, previous pregnancy, previous blood transfusion. Anti-HLA antibodies present in 

the recipient at time of transplantation may cause rejection, particularly if directed against particular 

HLA antigens in the transplanted kidney, termed donor-specific antibody (DSA). 

4. Donor characteristics – deceased donors are the commonest source of transplant. Donation can be 

after brain death (DBD) or after cardiac death (DCD). Living donor transplantation is the treatment of 

choice, giving better graft function and patient survival. 

5. Recipient characteristics – the major factors that influence allocation of a kidney are time on the 

waiting list, age, HLA mismatch, HLA antibodies and medical priority. 

 

The transplant operation 

Renal transplantation is usually into the right iliac fossa. If a previous failed transplant is still in situ, the 

contralateral side will be used. The native kidneys are only removed in exceptional circumstances. 

 

Diabetic patients may receive a simultaneous kidney-pancreas transplantation. 
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Complications following transplantation 

1. Delayed graft function – occurs in the immediate post-operative period and usually recovers. Can be 

thought of as acute tubular injury/AKI following transplantation. 

2. Early graft dysfunction – initial transplant function but with subsequent progressive increasing 

creatinine. Causes include acute rejection, CNI nephrotoxicity, recurrent disease, obstruction. 

a. Recurrent disease can recur immediately following transplantation or months to years later. 

The conditions that can recur are primary FSGS, IgA nephropathy, membranous GN, MCGN, 

diabetic nephropathy (unless kidney-pancreas transplant), HUS. 

3. Chronic allograft dysfunction – progressive graft dysfunction and loss over time. Contributing factors 

include CNI toxicity, BK virus nephropathy, recipient co-morbidities, HLA mismatches. 

4. New-onset diabetes after transplantation (NODAT) – due to impairment of insulin secretion and 

increased insulin resistance. Incidence of 5-20% in the first year. 

5. Post-transplant hypercalcaemia – secondary to persistent hyperparathyroidism. 

6. Post-transplant infections: 

a. CMV – a DNA virus that infects around 50% of the normal population. Following primary CMV 

infection (usually asymptomatic in the immunocompetent), CMV persists in the body. The 

presence of CMV IgG identifies past infection. CMV is transmitted in blood, saliva as well as 

transplanted organs. The donor/recipient pre-transplant CMV status is important in 

determining the risk of CMV disease. 

b. BK – only causes disease in the immunocompromised. BK virus causes viral nephropathy, 

haemorrhagic cystitis and ureteric ulceration. Primary BK virus infection occurs in early life 

resulting in almost universal seropositivity. BK nephropathy occurs in around 5% of 

transplants. 

c. Post-transplant UTI – this is the most common post-transplant infection. 

7. Post-transplant malignancy – non-melanoma skin cancer has a 100x greater risk and renal cell and 

urothelial cancers have a 10x greater risk compared to the general population. Cancer is recorded as 

the cause of death in 10% of transplant recipients who die with a functioning graft. 

a. Post-transplant lymphoproliferative disorder (PTLD) – this is the second most common post-

transplant malignancy after non-melanoma skin cancer. EBV is a risk factor for PTLD. 
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Acute Kidney Injury 

 

We can categorise AKI based on three clinical syndromes: pre-renal AKI, intrinsic renal AKI and post-renal AKI. 

 

Pre-renal AKI 

Pre-renal AKI is due to poor renal blood flow causing a decrease in GFR. Poor renal blood flow can be 

secondary to: 

1. Decreased effective circulating volume (haemorrhage, volume depletion, low cardiac output, sepsis, 

heart failure, cirrhosis) 

2. Arterial stenosis/occlusion (vasomotor, NSAIDs, ACEi/ARB) 

The kidneys remain structurally normal and this syndrome is potentially reversible by restoration of renal 

blood flow. 

 

Intrinsic renal AKI 

This is due to damage to the renal parenchyma itself through injury to the renal vasculature, glomerular 

apparatus or tubulo-interstitium. The commonest cause by far is acute tubular necrosis, which itself is the end-

product of an ischaemic or nephrotoxic injury. 

 

Post-renal AKI 

In this scenario, the kidneys produce urine but there is obstruction to the flow. The back pressure on the 

kidney causes tubular damage and eventually causes structural damage. 

 
AKI assessment 

Prevention is better than cure, therefore it is important to identify those patients at risk of AKI: Older age, pre-

existing CKD, surgery, diabetes, volume depletion (e.g. NBM), cardiac disease, potentially nephrotoxic drugs, IV 

contrast. 

AKI

Pre-renal

Decreased effective 
circulating volume

Arterial 
stenosis/occlusion

Intrinsic

Vascular
Acute 

glomerulonephritis
ATN

Ischaemic

Nephrotoxic

Acute tubulo-
interstitial nephritis

Post-renal

Obstruction
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When assessing patients with AKI it can be difficult to clarify the underlying issue in the context of co-

morbidities and the wide range of renal diseases. Patients can be anywhere on a spectrum from completely 

asymptomatic to critically unwell. Recognition of AKI is paramount, emphasising the importance of identifying 

high-risk patients and situations. 

Brief AKI assessment plan: 

1. Ensure the patient is safe – check volume status and potassium. Hyperkalaemia and pulmonary 

oedema can be life-threatening. 

2. Is it pre-renal? Is the patient septic? Have they been hypovolaemic? Assess their volume status and 

prescribe fluid if appropriate. Check bloods + ABG. Arrange strict input/output monitoring. 

3. Is it post-renal? Examine for a bladder +/- bladder scan. Arrange an urgent USS KUB. Consider catheter. 

4. Review the drug chart and stop all nephrotoxins if possible. 

5. Has the patient been given contrast? Have they had recent surgery? Consider rhabdomyolysis. 

6. Remember to dip the urine. 

(See investigations section for further tests) 

In a minority of patients, the AKI is as a result of an intrinsic pathology. Clues in the history that potentially 

suggest this include a recent infection, known systemic disorder and that no other cause has been identified. 

In the examination, potential clues are the presence of a rash, hypertension, oedema, arthropathy, ENT or 

respiratory abnormalities. Abnormal urinalysis is also suggestive. Serological studies +/- histology (renal 

biopsy) may be required in these patients. 

Who needs dialysis? 

Indications for dialysis are: 

1. Hyperkalaemia unresponsive to medical management 

2. Pulmonary oedema in an oligo-anuric patient unresponsive to diuretics 

3. Acidosis unresponsive to treatment 

4. Uraemic pericarditis/encephalopathy 

5. Certain toxins 

Discuss any patients you are concerned about with a senior. 

Hyperkalaemia Management 

Below is the Renal Association’s algorithm for managing hyperkalaemia in the emergency setting: 
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Chronic Kidney Disease 

 

CKD is usually diagnosed when reduced eGFR is present on at least two occasions >3 months apart. There are 5 

stages. CKD 1 is normal eGFR with other evidence of kidney damage e.g. proteinuria, genetic disease. The 

majority of patients with CKD 1-3 do not progress to renal failure. Identifying CKD is important as it is 

associated with higher cardiovascular risk, there may be a potentially treatable underlying intrinsic renal 

disease, complications can be treated early and those who will progress can be adequately prepared for 

dialysis or transplantation. 

 

Anaemia 

Anaemia secondary to CKD is typically normochromic, normocytic with normal WCC and platelets. 

Erythropoietin (EPO) deficiency is the dominant cause. RBC production is regulated by many factors, including 

EPO. EPO is produced in the kidney, and in CKD there is less functioning renal tissue which means reduced EPO 

synthesis, reduced RBC production and therefore anaemia. 

 

Iron is an essential component of haem, so adequate amounts are needed for RBC synthesis. Iron deficiency is 

found in 40% of CKD and virtually all dialysis patients. Iron absorption from the gut is lower in CKD patients. 

Consequently, oral iron is usually ineffective. CKD and dialysis patients therefore require IV iron therapy. 

 

Prescribing an ESA to an iron-deficient patient is a waste of time and money.  

 

Renal Bone Disease 

CKD mineral and bone disorder (CKD-MBD) describes the mineral, skeletal and related cardiovascular 

consequences of CKD. It is a systemic disorder of mineral and bone metabolism due to CKD, manifested by one 

or more of the following: 

 Abnormalities of calcium, phosphate, PTH or vitamin D metabolism 

 Abnormalities of bone turnover, mineralisation, volume, growth or strength 

 Vascular or other soft tissue calcification 

 

Renal osteodystrophy is an alteration of bone morphology in patients with CKD. 

 

With normal renal function, concentration of phosphate and calcium are maintained through interaction 

between PTH, calcitriol, FGF-23 and the target organs: bone, kidney, GI tract and parathyroid glands.  
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CKD causes loss of functioning renal mass which leads to phosphate accumulation. This leads to reduced 

1,25(OH)2D which reduces serum calcium. Low calcium + low 1,25(OH)2D + high phosphate = increased PTH 

synthesis and release. Prolonged parathyroid gland stimulation leads to clonal proliferation of parathyroid cells 

(secondary hyperparathyroidism). These clones express less calcium-sensing receptors. Refractoriness to 

treatment is inevitable (tertiary hyperparathyroidism). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

The aims of treatment are to keep calcium and phosphate levels within the normal range and keep serum PTH 

at an appropriate level. Measures to reduce phosphate are dietary restriction, oral phosphate binders and 

removal through adequate dialysis. Measures to normalise calcium are appropriate calcium intake +/- 

supplementation, vitamin D treatment and appropriate dialysate concentration. Measures to suppress PTH 

synthesis are calcitriol or vitamin D analogues and calcimimetic agents. 
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Be aware of calciphylaxis – this is a small vessel vasculopathy which predominantly occurs in patients with end-

stage renal failure. It presents with painful erythematous livedo reticularis-like skin patches, with violaceous 

mottling and subsequent ulceration. If suspected discuss with a senior urgently. 

 

Patient education on future modalities of treatment 

When a patient with CKD progresses and consistently remains at eGFR <20mL/min, discussions are undertaken 

regarding future planning. Such patients are best cared for by a multi-disciplinary team with attention to pre-

dialysis counselling, preparation for transplantation, formation of dialysis access, access to palliative services 

and timing initiation of dialysis. 

 

Patients who start dialysis with significant comorbidity and functional dependence typically have a short 

survival time, filled with hospital admissions, painful illnesses and unpleasant procedures. For such patients, 

continuing supportive care without commencing dialysis may allow a better quality of life (termed best 

supportive care). 
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Renal Pharmacy 

 

Erythropoietin-stimulating agents 

No evidence currently distinguishes erythropoietin-stimulating agents (ESAs) in terms of efficacy. They all have 

the same cost and routes of administration (subcutaneous or IV). 

 Short-acting: 

o Epoetin alpha – Eprex (given 3x per week) 

o Epoetin beta – Neorecormon (given 3x per week) 

 Long-acting: 

o Darbepoetin alpha – Aranesp (given 1x per week) 

o Continuous EPO receptor activator – Mircera (given 1x per month) 

 

Patients on haemodialysis are usually given a short-acting ESA 3 times per week on dialysis. 

 

Phosphate binders 

These are taken with meals to bind phosphate in the gut. Reducing serum phosphate is the first step in 

controlling secondary hyperparathyroidism. 

 

Calcium-containing binders are the first line treatment; not only do they bind phosphate but also help to 

correct hypocalcaemia. However, they have been implicated as contributors to vascular calcification, and 

should be avoided if hypercalcaemic. Examples are: calcium carbonate (calcichew, adcal) and calcium acetate 

(phosex), calcium acetate/magnesium carbonate (osvaren). Non-calcium-containing binders allow calcium to 

be avoided but they are much more expensive. Examples are sevelamer hydrochloride (renagel), sevelamer 

carbonate (renvela), lanthanum carbonate (fosrenol), aluminium hydroxide (alu-cap), sucroferric oxyhydroxide 

(velphoro). 

 

Vitamin D treatment 

There are two vitamin D treatment strategies in CKD. 

1. Suppress PTH and control secondary hyperparathyroidism (SHPT). Failure of the kidney to produce 

1,25(OH)2D is a key part of the pathogenesis of SHPT so it is logical that 1,25(OH)2D replacement plays 

a part in the management. Vitamin D requires 1alpha-hydroxylation in the kidney for activation. In CKD 

this can be bypassed by using the 1alpha-hydroxylated analogues calcitriol or alfacalcidol. 

2. A newer justification for vitamin D treatment is correction of vitamin D substrate deficiency using non-

activated vitamin D products (cholecalciferol, ergocalciferol). Assumes benefit for non-activated 

vitamin D in other tissues. 

 

Calcimimetics (cinacalcet) 

These bind to the parathyroid calcium-sensing receptor, reducing PTH and serum calcium. Reduction in 

phosphate is also seen. However, they are expensive. 

 

Immunosuppressants 

The maintenance immunosuppressant medications you will encounter are listed below. Standard triple 

therapy consists of a calcineurin inhibitor, an anti-metabolite and steroids. 
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1. Calcineurin Inhibitors – therapeutic drug monitoring is mandatory. There is significant inter-patient 

variation in drug metabolism. 12-hour trough levels are measured by asking patients to take their 

tablets the night before and then to have a blood test 12 hours after (before their morning dose). 

Seniors may request this in order to gauge whether or not the patient is on the correct dose of 

immunosuppression. Important side effects include nephrotoxicity, post-transplant diabetes, 

diarrhoea, hypomagnesaemia. 

a. Tacrolimus (Adoport, Advagraf, Prograf) – target range 5-10mcg/L, metabolised by cytochrome 

P450 with implications for drug interactions (see below) 

b. Ciclosporin (Neoral) 

2. Anti-metabolites – important side effects are mainly gastrointestinal, but also includes bone 

marrow suppression. 

a. Mycophenolate mofetil (MMF, Cellcept). Mycophenolate sodium (Ceptava, Myfortic) 

b. Azathioprine 

c. Sirolimus (Rapamune) – inhibits mTOR, a key regulatory kinase in cell division. Target range 5-

10ng/mL. 

3. Corticosteroids 

 

Increases CNI levels Decreases CNI levels 

Grapefruit juice 
Erythromycin, Clarithromycin 
Fluconazole, Ketoconazole, Itraconazole 
Verapamil, Diltiazem 
Lercanidipine 
Ritonavir, Nelfinavir 

Rifampicin 
Caspofungin 
Phenytoin 
Carbamazepine 
St John’s Wort 

 

Plasma exchange 

This is a technique in which plasma is separated from the rest of the blood so that it can be removed and 

replaced. This allows circulating immune complexes to be removed. The renal indications for plasma exchange 

are: 

 Anti-GBM disease 

 ANCA-associated vasculitis 

 HUS/TTP 

 Cryoglobulinaemia 

 

Miscellaneous 

 Some medications (e.g. vancomycin) are dialysed and removed from the body therefore are only given 

at the end of dialysis. 

 PPIs can cause tubulointerstitial nephritis. 

 Valganciclovir (PO) and Ganciclovir (IV) are the treatments for CMV disease 

 There is a renal unit in Alltwen (peripheral hospital) and they occasionally ring Hebog and ask a doctor 

to prescribe warfarin over the phone. It’s ok to do this – our advice would be to have a yellow warfarin 

chart handy and ask for the patient’s INR, clarify the indication, what dose they’re normally on, what 

range they’re aiming for and dose accordingly. Discuss with a senior if unsure. 

 Further information can be found in the Renal Drug Database/Handbook or by contacting the renal 

pharmacist. 
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Investigations 

 

Certain investigations are more common/unique to renal medicine. Here is a list of them and when and why 

we order them: 

 Urine dip – looking for evidence of infection, protein and blood 

 Pregnancy test – pre-eclampsia a cause of proteinuria and hypertension, not to be missed 

 Urine PCR – allows quantification of proteinuria, and is important in suspected nephrotic syndrome 

 Urine protein electrophoresis – to look for myeloma + amyloidosis 

 Serum protein electrophoresis and serum free-light chains – to look for myeloma + amyloidosis 

 Bicarbonate – often low in CKD patients and may need replacement 

 PTH level – requested in patients with chronic kidney disease and evidence of mineral bone disease 

 ANA – positive in many autoimmune disease, however false positives are common 

 ANCA – usually positive in small vessel vasculitis. Two patterns: 

o p-ANCA (MPO) – associated with microscopic polyangiitis 

o c-ANCA (PR3) – associated with granulomatosis with polyangiitis 

 Anti-GBM – highly sensitive for anti-GBM disease 

 Immunoglobulins (IgG, IgA, IgM) – increased in vasculitis, SLE, HIV 

 Anti-dsDNA – associated with SLE which can cause lupus nephritis 

 Complement (C3 + C4) – low in SLE, infective endocarditis, post-streptococcal GN, MCGN type II, mixed 

cryoglobulinaemia 

 Rheumatoid factor – may be positive in RA-associated vasculitis or cryoglobulinaemia 

 Cryoglobulins – requested in patients with unexplained rash, peripheral neuropathy, 

hypocomplementaemia 

 LDH – used for disease-monitoring in patients with thrombotic microangiopathy 

 ADAMTS-13 – checked in patients with thrombotic microangiopathy. Low activity (<5% normal) in the 

correct context is diagnostic 

 Creatine kinase – elevated in rhabdomyolysis 

 Hepatitis B – associated with polyarteritis nodosa, also requested pre-dialysis 

 Hepatitis C – associated with mixed essential cryoglobulinaemia, also requested pre-dialysis 

 HIV – can present in many ways involving the kidney, also requested pre-dialysis 

 Iron studies (ferritin, transferrin, transferrin saturations) 

o Ferritin – marker of storage iron, an acute phase protein 

o Transferrin – protein involved in iron delivery 

o Transferrin saturation – a measure of available iron 

 CMV PCR – may be requested in a transplant patient with unexplained fever, malaise, diarrhoea 

 EBV PCR – may be requested in a transplant patient with PTLD 

 BK PCR – may be requested in a transplant patient with deteriorating kidney function 

 Tacrolimus/sirolimus/ciclosporin level – we may ask for pre-dose levels to be taken 

 Abdominal X-Ray – may be requested for a PD patient with inadequate dialysis to look at catheter 

placement + to rule out constipation 
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 USS doppler/CT angiogram of fistula – to look for evidence of pseudoaneurysm or stenosis of the 

fistula, requested if any pain or swelling over fistula or evidence of poor dialysis adequacy (e.g. 

hyperkalaemia at the end of dialysis) 

Procedures 

 

Temporary dialysis line insertion 

This is most commonly done via the internal jugular or the femoral vein, however can be done via the 

subclavian vein. The procedure is briefly outlined here: 

1. Obtain written consent from the patient 

2. Ensure that there is no coagulopathy 

3. Ask Vicky (housekeeper) to arrange a trolley 

4. Get the ultrasound scanner at the bedside and scan the neck/groin to determine the best site 

5. Aseptic technique 

6. Prepare trolley 

7. Clean the skin and apply a drape 

8. Apply sterile sheath over ultrasound probe 

9. Apply lubricating jelly to skin  

10. Scan & administer local anaesthetic 

11. Whilst waiting for anaesthetic to work, flush and close the dialysis line and get the guidewire ready 

12. Using a needle and syringe, cannulate the vein 

13. Remove the syringe and advance the guidewire 

14. Remove the needle and make a small incision at the skin to enlarge the wound 

15. Use dilators to expand the wound ensuring the guidewire is moving freely at all times 

16. Insert the catheter over the guidewire and then remove the guidewire 

17. Check the flow of blood in both lumens 

18. Flush both lumens with saline and lock with taurolock 

19. Suture the line to the skin and apply a dressing 

20. Arrange for a chest X-Ray if neck line inserted and document in the notes 

 

Temporary dialysis line removal 

The procedure is outlined here but should only be done independently after first being supervised:  

1. Obtain verbal consent from the patient 

2. Ensure that there is no coagulopathy 

3. Prepare tray with gloves, gauze, dressing and scalpel 

4. Ensure that someone is with you 

5. Remove the dressing 

6. Place patient in a horizontal position (not necessary for femoral line removal) to reduce the risk of 

air embolism 

7. Cut the sutures with the scalpel 

8. While applying pressure with gauze, remove the catheter in a slow continuous motion 

9. Inspect the catheter to ensure it is intact and complete 

10. Patient can be sat back up 

11. Apply pressure for at least 5 minutes 

12. Apply dressing and instruct patient to remain in the same position for at least 30 minutes 
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Permanent (tunnelled) dialysis line insertion 

This procedure is done by the registrars and consultants, however if you get enough experience during your 

time with us you can be supervised inserting a permanent line. The principles are the same as a temporary line 

but with the addition of tunnelling the line under the skin to reduce the risk of infection. 

 

Permanent dialysis line removal 

This procedure is done by the registrars and consultants. It is done under local anaesthetic and is similar to the 

temporary line removal. The additional step is the appreciation of the cuff and the need to dissect this out 

prior to removal. 

 

Native and transplant renal biopsy 

This is usually done on the Therapies ward and you are more than welcome to come and watch. A core of 

renal tissue is obtained with ultrasound guidance under local anaesthetic. There are a few indications: 

 Nephrotic-range proteinuria 

 Non-nephrotic-range proteinuria (may be indicated if proteinuria >1g/24h) 

 Acute renal failure 

 Unexplained chronic renal failure 

 Systemic disease with renal dysfunction e.g. lupus, amyloidosis, vasculitis 

 Graft dysfunction 

 Familial renal disease 

 Isolated microscopic haematuria (indicated only in unusual circumstances) 

 

The patient is monitored for 6 hours post-procedure and if they are well and have passed urine they are 

discharged. Common complications are pain and bleeding. Bleeding may be significant, requiring transfusion 

or rarely intervention radiologically/surgically. 
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Protocols and Consent 

 

Vancomycin protocol 

In cases where line sepsis is suspected, we treat with vancomycin which is given on dialysis. This is prescribed 

on a different chart which can be found on Hebog. 

 

PD peritonitis protocol 

In cases where PD peritonitis is suspected, a guideline can be found on the intranet which provides a template 

for diagnosing and treating PD peritonitis and exit site infections. Search for “peritonitis” and a document will 

come up “BCUHB Guidelines for Diagnosis & Treatment of Peritoneal Dialysis Peritonitis and Exit Site 

Infection”. 

 

CMV treatment protocol 

In cases of CMV there is a treatment protocol which can be found on the intranet. Search for “CMV” and a 

document will come up “BCUHB Guidelines for Treatment of Cytomegalovirus (CMV) in Immunosuppressed 

Transplant Patients”. 

 

Cyclophosphamide and Rituximab protocols 

These protocols can be found on our renal drive (just ask one of the consultants or registrars) or by contacting 

the renal pharmacist. 

 

Alteplase and Urokinase protocol 

This protocol is used for patients with poor access flow. These are prescribed on a different chart. The protocol 

can be found on the intranet. Search for “urokinase” and a document will come up “BCUHB Guideline for 

Alteplase and Urokinase use with Tunnelled CVC for Dialysis”. 

 

Consent forms 

There are specific consent forms for renal biopsy, dialysis line insertion, plasma exchange, cyclophosphamide, 

rituximab which can be found in the consent form folder in the cupboard on Hebog. 

 

 

 

 

 

That’s it! Renal medicine is an exciting mix of acute and chronic cases with enjoyable procedures and 

fascinating conditions. We hope you enjoy it as much as we do! 

 

 

 

 

 

Dr Gwenno Edwards 
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