Renal medicine in Aberdeen

| think we would all agree that 1968 was a good year. The jumbo jet, the 747, flew its first
commercial flight. Dad’s Army the much-loved BBC sit com made its TV debut. Daniel Craig, also
known as James Bond, was born in 1968.

The Aberdeen Renal Unit may not have hit even the local scene with similar hype when it opened in
1968 but it has grown and developed steadily over the past 50 years embracing with enthusiasm
new techniques in the treatment of patients with kidney failure. The Renal Unit now shows all the
signs of sustained healthy development without any of the encumbrances of age which have seen
the jumbo jet now being phased out, Dad’s Army only occasionally shown on nostalgia channels and
Daniel Craig looking for less active roles more suited to his half century age.

Boasting is not something that appeals to me but | have always thought that the Aberdeen Renal
Unit was very successful. Had there been league tables when it reached its teens in the 1980s it
would have rated very highly in the UK on a number of measures. That success was a result of team
effort. No individual, however apparently important or famous, would have lasted 24 hours without
that team, each part of which had its own skills, different but not more important or better than the
other parts. In the early days there were technicians who every day built and tested the bulky
inefficient “kidneys” which were eventually replaced by disposable units. There are electronic
engineers looking after the increasingly complex box of tricks at each patient’s bedside. There are
specialist Dietitians, Social Workers, Home Dialysis Administrator, Unit Secretaries. We had junior
doctors from all over the world, India, Pakistan, Australia, Colombia, Malawi, Germany, Chile via
Edinburgh and many, having completed their training in Aberdeen, are now scattered throughout
the world.

And then we come to the NURSES, a fantastic, skilled, committed core part of the team. If we had a
spare hour | could talk at length about their dedication and expertise. It would be remiss if | didn’t
mention by name two people who made a unique contribution to the success of the Renal Unit —
both nurses. Eunice Hulse was sister in charge when the service started in 1968. She quickly
established treatment protocols and attracted by example top class young nurses to join her. She
was followed by Elaine Knowles who maintained that standard of excellence but who sadly
developed renal failure and herself required dialysis, a ghastly dreadful irony.

The essence of a team is that it is people based. And in the Renal Unit the most important people are
the patients. | don’t know the total numbers who have been treated over these past 50 years,
hundreds. All ages, all different in their own individual way and from all over the NE and the
Northern Isles. One of the home dialysis patients lived in Unst. After a review in Aberdeen
fortunately infrequent she would need a flight to Sumburgh, a long car journey through Lerwick to
the north of mainland Shetland, a ferry to Yell and another ferry to Unst. | used to joke with her that
if she stood at her back door and looked North on a clear day she would have an unobstructed view
of the North Pole.

To me no one patient was more important than another but inevitably some for different reasons
stand out in my memory. The young ones in particular seemed often to have drawn
disproportionately short straws. One 20year old student was severely disabled by juvenile
rheumatoid arthritis and as a complication developed renal failure. When | first met her she shone
like the northern lights, multi-coloured hair, way out wonderful mismatched colourful clothes. She lit
my day whenever | saw her but tore at one’s heart watching her cope with her disability. Sadly she
developed an overwhelming infection from which she did not survive. My words of comfort when |
wrote to her mother perfectly captured her “The light that shines brightest shines the shortest”



There were others and | could reminisce for long enough. Each patient will have their own individual
tale of highs and lows. | am confident that in the years ahead the Aberdeen Renal Unit will continue
to provide a first rate service and ensure that these highs are more frequent and the lows fewer and
shorter.

50 years ago in 1968 Cliff Richard was clearly thinking of the Aberdeen Renal Unit when he had a
No1 hit in the UK, which almost won the Eurovision Song contest. I’'m probably the only one here old
enough to remember it.

It was . . .. Congratulations and Celebrations!
Neil Edward

Renal Medicine in Aberdeen

In common with many specialties within medicine, nephrology developed in the late 1940s and early
1950s within the academic units of the four Scottish Universities, Prof Calum MacLeod in Aberdeen,
Prof Arthur Kennedy in Glasgow, Prof James Robson in Edinburgh and Prof Bill Stewart in Dundee.
Each had a particular research interest within the developing specialty, Prof MacLeod’s being capillary
pressure in acute glomerulonephritis and the use of percutaneous renal biopsy in the accurate
diagnosis of different presentations of kidney disease. There were few treatments of any value in the
management of individual renal syndromes. Antihypertensive drugs were being developed but their
use was limited in many cases by side effects. Steroid treatment of the nephrotic syndrome of
childhood, minimal change glomerulonephritis, was in widespread use with protocols being devised
and refined. The treatment of acute renal failure presented a major challenge. Despite careful medical
management of causative factors and fluid balance mortality was high. Prof Hugh Dudley of the
Department of Surgery pioneered the use of extracorporeal dialysis Aberdeen in the early 1960s
treating patients with what was then called acute tubular necrosis often following surgery or major
trauma. By the late 1960s the technical aspects of haemodialysis had become sufficiently refined that
its use was extended to the management of patients with chronic and progressive renal failure.
Despite considerable administrative and financial problems Prof Calum MaclLeod created a dialysis
unit in an area on the north side of Ward 15 in Phase 1 of A.R.l. The first patient, who had been
receiving her regular dialysis in Edinburgh, commenced twice weekly sessions in Aberdeen in 1968.
The number of patients on regular dialysis steadily increased but was limited by space and the lengthy
dialysis sessions, 14 hours twice weekly usually overnight. Those with intercurrent illnesses or serious
complications were admitted to the Professorial Medical Unit on Ward 1 A.R.l. putting great strain on
the capacity of the ward to provide facilities for general medicine and haematology. Good circulatory
access is a key factor in successful long term haemodialysis. In the early years teflon shunts were
placed in the radial artery and adjacent vein and connected by a silastic loop which could be opened
for dialysis. Infection and blockage by blood clot were recurrent problems and by 1971 shunts were
being replaced by fistulas which allowed vascular access by venepuncture. The skilled and unfailing
attention of Mr Jetmund Engeset was key to this ‘sine qua non’ of dialysis. The dialysers which were
used when the Unit opened were large thick rigid plastic rectangular boards between which a
sandwich of semipermeable membrane was created. The technicians who built these artificial kidneys
were repeatedly exposed to blood when dismantling and cleaning them after each dialysis. Hepatitis
B and other blood borne viral disease was a constant threat but by skilled technique and strict working
protocols no cases were encountered in Aberdeen. The problem was in large part resolved when the
unit started using commercially available disposable single use dialysers in the late 1970s. As the
number of patients on regular dialysis increased it was clear that an NHS consultant appointment to



join Prof. Calum MacLeod was required. Dr Neil Edward was appointed in 1973 and a few years later
Prof. Graeme Catto joined Prof. MaclLeod in the University Department of Medicine further
augmenting the consultant establishment in nephrology. Hospital space was a priority and the logical
step to relieve the pressure was to develop dialysis in individual patient’s homes. Treatment facilities
were installed and with help from a parent, spouse or partner patients self-dialysed. To coordinate
the administrative complexities of this service a home dialysis administrator, Mrs Adrienne Fraser, was
appointed. For many reasons haemodialysis was not suitable for every patient but peritoneal dialysis
offered an alternative method of treatment. The technique was increasingly used from the mid 1980s.
Grampian has a population of approximately 500,000 of whom about 200,000 live in Aberdeen and its
suburbs. Inevitably the other 300,000 (60%) had to travel for treatment if home haemodialysis or
peritoneal dialysis was not possible. The development of satellite units, often linked to a local “cottage
hospital” was a natural extension of taking the treatment to the patient rather than the patient to the
treatment. Local fund raising was a major factor in realising these developments. There are now units
in Shetland, Orkney, Banff, Elgin, Inverurie, Peterhead and Stonehaven. The increasing complexity of
the monitoring equipment required the expertise of the Department of Medical Physics for servicing
and advice on which of the many commercially available machines best suited our needs. David Shaw
was the first technician but left after four years to pursue other career interests. He was followed by
David Smith whose skills were recognised by his Medical Physics seniors and was soon promoted to a
more responsible post. He was succeeded by Bill Mackie and then Douglas Smith and they forged a
perfect team to secure this essential technical part of providing a long term haemodialysis service.
Further consultant staff appointments followed as the work expanded. Prof. Alison MacLeod’s, Senior
Lecturer in Medicine, maintained the close link of nephrology to the University Department of
Medicine. Prof. Andy Rees Regius Professor and Dr Neil Turner were further University consultant
appointees with interests in general nephrology. Dr Izhar Khan who had been Research Fellow with
Prof. MacLeod, was appointed NHS consultant. Dr Carol Brunton’s promotion to consultant further
augmented the senior nephrology staff level. General nephrology evolved as treatment protocols
were devised for the management of diverse renal syndromes including collaboration with the ITU in
the care of patients with acute renal failure, now referred to as Acute Kidney Injury. Dr Ann
Humphrey’s appointment in 1993 as Associate Specialist was with specific remit to the chronic dialysis
service. This was key to recognising the importance of continuity of care of patients who attended the
dialysis unit for many years a substantial number of whom had other non-renal medical problems; this
was a virtual General Practice within a hospital setting. From the beginning of the service the Renal
Unit had superb surgical support for vascular and peritoneal access and for kidney transplantation. Mr
Jetmund Engeset was a vascular surgeon in the University Department of Surgery who trained in renal
transplantation in Gothenburg with Prof. Lars-Erik Gelin. Undoubtedly his drive and availability was a
major factor in the success of the transplant service. Dr Neil Edward retired in 2000 and was succeeded
by Dr Nick Fluck. Nephrology in Aberdeen entered the 21st century well-staffed and in excellent
hospital accommodation.

Neil Edward
Renal Research

The renal unit in Aberdeen Royal Infirmary, comprising academic and NHS staff, opened in 1967 and
provided an excellent facility for clinical research. The small number of haemodialysis patients at that
time were monitored carefully and their data analysed. Within a few years, it became evident that
all were experiencing a disabling form of metabolic bone disease.  Similar problems had been



described in other units around the world but the cause and treatment remained unknown. A
sensitive method of measuring the calcium content of bone seemed to be one way forward.

With support from the Department of Medical Physics, it was decided to see if neutron activation
analysis, causing a proportion of calcium atoms to become radioactive, might allow any bone loss to
be monitored accurately. In the absence of a local cyclotron, a neutron source was acquired and
stored within the renal unit in a large water tank to moderate the neutrons. The bones of the hand
were chosen as the target because they could grasp the source encased in a plastic tube across the
middle of the tank without irradiating the rest of the patient. In vitro studies indicated that repeated
measurements provided reproducible results within acceptable radiation levels and corresponded
with biochemical analyses.

A clinical trial showed that the methodology was acceptable to patients. The data confirmed that the
calcium content of bone could be measured while repeated assessments showed a slow but sustained
decrease. These results stimulated widespread interest. Coincidentally the metabolism of vitamin
D was becoming understood. The active component formed only in a normal kidney was synthesised
in a Cambridge research laboratory and a small quantity brought to Aberdeen for a clinical trial. That
trial demonstrated the beneficial effect of that vitamin D metabolite and stimulated additional studies
of other recently produced vitamin D metabolites in association with collaborators from outwith
Aberdeen. The published results helped improve patient care and establish the place of vitamin D
metabolites in the treatment of metabolic renal bone disease.

In 1975, a renal transplantation service was initiated. The clinical results were published and
comparable with larger, more established units elsewhere. There was, however, an urgent need to
reduce morbidity and mortality by decreasing the dosage of steroids and other immunosuppressive
drugs then used to control rejection.

Active and passive enhancement procedures with antibodies directed to HLA-type antigens were
known to be successful in animal models. When it was shown that blood transfusions given to
potential transplant recipients were associated with improved graft survival, the search was on for a
similar enhancement mechanism in patients. Over time, studies in the Department of Medicine and
the renal unit, demonstrated that non-cytotoxic alloantibodies were generated by blood transfusions
and were associated with improved renal transplant survival. Thinking of the fetus as a form of
allograft, additional studies detected maternal antigens directed to paternal HLA antigens in
successful pregnancy. The development of new immunosuppressive drugs, including ciclosporin,
tacrolimus and sirolimus, enabled additional studies of their effects on the non-cytotoxic, potentially
protective antibodies. The clinical efficacy of these agents, however, caused interest in other
mechanisms of graft enhancement to wane over time.

With a relatively stable population and all patient data and biochemistry available, Grampian has
proved to be an excellent base for answering clinical questions in renal medicine with sound
epidemiological data. In the early 1990s we noted that our dialysis and transplant patient survival was
not improving despite considerable technical advances in both treatments. This coincided with
increased acceptance rates for treatment, including more older patients and those with comorbid
illnesses. Using a risk score that we devised we showed a profound effect of age and comorbidity on
survival indicating the importance of careful treatment of patients’ other conditions and providing a
way of comparing outcomes among renal units with varying mixes of patients. Although this seems
second nature now, at the time it was found sufficiently novel for The Lancet to accept our paper for
publication.



Health policies vary among European countries resulting in differences in the type of patients accepted
for long term dialysis and the practices within units. We decided to compare outcomes in centres in
different European countries correcting the data for age and comorbidity using our risk score. With
funding from the European Union (Biomed) and the help of the Health Services Research Unit we
compared survival in renal units in five Western European countries showing that despite correcting
for case mix there was a “centre effect” with some centres having better patient survival than others.
The study was extended through various European Union initiatives to include centres in 5 Eastern
European countries, including Russia, with broadly similar results. The dialysis units with the best
survival had more staff, particularly medical staff, who had no responsibilities other than caring for
patients with end stage renal disease on dialysis. The UK (where the study centres had lower survival
rates) at that time had many fewer nephrologists whose responsibilities included management of
inpatients and outpatients with all forms of renal disease, including transplants, and patients with
acute renal failure including those in intensive care units. The UK model subsequently changed to have
dedicated dialysis unit doctors, although not necessarily at consultant grade. Linked to this we
obtained further European funding and the help of the Health Economics Research Unit and
developed models for costing dialysis services in our East and West European centres.

In the late 90s the variety of technical and drug treatments for patients with end stage renal disease
increased enormously and it became difficult to establish which therapies were optimal and most cost-
effective. We became founder members of the Renal Cochrane group and with those in the Health
Services Research Unit and the Health Economics Research Unit provided 15 evidenced based
systematic reviews of effectiveness and cost effectiveness of various renal therapies for the Cochrane
database along with helping establish the methodology used for the cost effectiveness parts of the
reviews.

Similar improved technologies were being developed for treating patients with acute renal failure -
patients who had other major illnesses such as sepsis or severe trauma and who lost renal function,
often temporarily. The number of such patients increased rapidly with our aging population and new
technologies and were managed in different hospital settings, by different specialists, and in different
ways in different countries. Surprisingly little was known about the incidence and outcomes of this
condition which now became a focus of international attention and was renamed “acute kidney injury
— AKI”. With Grampian’s stable population of just over half a million, only 2 linked biochemistry
laboratories, one major hospital and an excellent records system we were the first to address these
issues in a defined geographical population base. We found the annual incidence (almost 2000 per
million population) was much higher than was previously thought and sepsis accounted for almost
half the cases. We showed that a classification system developed in the US was highly effective at
predicting outcomes within 3 months but not in the long term (we had 6 year follow up). Our article
was published in the renal journal with the highest citation index.

Alison Macleod and Graeme Catto



