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Abstract

Background: South Africa (SA) is an upper middle-income
country with a human immunodeficiency virus (HIV) epi-
demic, an accelerated burden of non-communicable diseas-
es, and a concurrent epidemic of tuberculosis. These con-
ditions overwhelm a health system struggling under the
pressure of restricted resources, including an insufficient
workforce. Private practice has become more involved in the
care of patients in the country but serves mainly those who
are members of a Medical Aid. These Medical Aids will usu-
ally cover up to 100% of the costs for management of chron-
ic kidney disease (CKD). Summary: There are currently 2.3
nephrologists per million individuals, which is far lower than
the global average and grossly inadequate to meet the ne-
phrology care needs in SA. Covert chronic dialysis rationing
has occurred in the public sector since the 1960s. However,
the lack of formality triggered the formation of explicit ra-
tioning guidelines in one province. These guidelines have

been ethically endorsed but not embraced nationally. The
demand for hemodialysis (HD) has led some provinces to
practicing “PD-First” programs. SA remains one of only 12
countries within Africa that perform renal transplantation,
and it is the only country in Africa that relies on deceased
donation for the majority of its transplants. The first kidney
transplant in SA took place at the University of the Witwa-
tersrand, Johannesburg, in 1966 and the first dialysis was
performed by a general practitioner working in a town close
to Johannesburg in 1957. The University of Cape Town suc-
cessfully pioneered the transplantation of kidneys from HIV-
positive donors to positive recipients. SA was the second
country in the world to form a National Kidney Foundation
as well as a renal society. Nephrology training is in place and
incorporates master’'s and PhD programs in nephrology. De-
spite the numerous challenges, SA nephrologists have been
among the leading researchers in nephrology from the Afri-

can continent. ©2019S. Karger AG, Basel

Ubuntu implies that everyone has different skills and strengths; peo-
ple are not isolated, and through mutual support they can help each
other to complete themselves.
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Fig. 1. Map of Africa and SA showing the 9
provinces in SA.
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The History of Nephrology in South Africa

Over the years, the development of nephrology has ad-
vanced mainly in the north, west, and south of the African
continent. Poverty, civil strife, and government corrup-
tion — together with the high cost to healthcare of an over-
whelming communicable disease profile — have left the
remainder of the continent lagging [1].

In South Africa (SA) (Figure 1), presently rated as an
upper middle-income country by the World Bank [2], ne-
phrology has progressed almost pari passu with the devel-
oped world but on a much smaller scale. Apartheid influ-
enced the decisions in relation to access to dialysis treat-
ment for the underprivileged population and caused the
concept of humanity and caring for each other (ubuntu)
to be neglected [3]. The consequences of apartheid -
which included discrimination in jobs, medical care, and
education - are felt to this day. However, neglect for
ubuntu continues unabated in the SA democratic era be-
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cause restriction of access to dialysis therapy is still pres-
ent. Fraud at the highest level of government has contrib-
uted to the healthcare deprivation which the SA popula-
tion faces. A Judicial Commission of Inquiry into all
allegations of fraud in the public sectors has been estab-
lished to confirm the extent of the malfeasance.

Back to the Past

The first hemodialysis (HD) acute treatment in SA was
done by a general practitioner in a small town close to Jo-
hannesburg in 1957. The doctor, who had spent some
time overseas and observed dialysis treatment, developed
his own machine which was a derivative of the original
Kolff rotating drum machine. The doctors in the old Jo-
hannesburg General Hospital performed their first acute
dialysis procedure in 1958 and the Groote Schuur Hospi-
tal (GSH) doctors did their first treatment in 1959. The
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Table 1. Number of kidney transplants in South African public and private nephrology sectors in 2016

Deceased donor Living donor Living donor Total
(unrelated)

© A © A C A
Western Cape (public) 3 28 1 16 0 3 61
Western Cape (private) 0 220 0 25 0 9 56
Gauteng (public) 3 25 0 25 0 0 32
Gauteng (private) 3b 30¢ 5 20 0 11 69
KwaZulu-Natal (public) 0 0 0 9 0 0 9
KwaZulu-Natal (private) 1 11 0 10 0 3 25
Free State (public) 0 0 0 0 0 0 0
Free State (private) 0 0 0 2 0 0 2
Total 10 126 6 86 0 26 254

The kidney transplant rate for 2016 was 4.5 per million individuals. Based on data from Organ Donor
Foundation, SA. Modified from the SA Registry of Davids et al. [5]. C, child recipient aged <18 years; A, adult
recipient aged 18 years or older. ® Includes 1 kidney-liver transplant. ® Includes 1 kidney-liver transplant.  Includes
2 kidney-liver transplants and 1 kidney-pancreas transplant.

circumstances and outcomes of the procedures are un-
known. Chronic HD clinics were established in the mid
to late 1960s in Johannesburg and Cape Town, before de-
veloping in the rest of the country.

The first kidney transplantation operation in SA was
performed at the University of the Witwatersrand, Johan-
nesburg, in the old Johannesburg General Hospital in Au-
gust 1966 [4]. The first transplant operation at the Uni-
versity of Cape Town (UCT), SA, was done in October
1967 and it was performed by Christiaan Barnard, the
surgeon who very soon thereafter did the world’s first hu-
man heart transplant operation at the same hospital. His
kidney transplant patient lived for more than 20 years and
died with a functioning graft. By 1973, the government
public centers were the only units offering kidney trans-
plantation; today the private sector has more transplant
centers than the public centers (Table 1) [5]. Neverthe-
less, the transplant centers are presently restricted to a few
major cities in SA, making the accessibility of this treat-
ment limited and thereby condemning a proportion of
patients to a lifetime of dialysis treatment.

A major success for the publicity of treatment for end-
stage kidney disease (ESKD) was the establishment of
both the SA Renal Society (SARS) and the National Kid-
ney Foundation of SA (NKFSA) in the same month and
year, i.e., March of 1967. Both of these bodies were able
to use their influence to lobby the authorities for recogni-
tion and the supply of facilities to treat patients with
ESKD. SA was the second country in the world (after the
USA) to form both a National Kidney Foundation and a

Nephrology in SA

Renal Society. Other important landmarks in the history
of nephrology in SA are the formation of the SA Trans-
plant Society (SATS) which was formally ratified and had
first-time officers elected at its first congress, held in Dur-
ban, in April 1970. Also, the SA Renal Registry was first
established in 1977. This was active up until 1994. It was
resurrected again in 2012 and, to date, it provides infor-
mation on patient numbers but, as of yet, not on diseases
and outcomes [6].

Clinical Nephrology Care and Practice in SA at
Present

The evolving epidemic of communicable diseases, par-
ticularly human immunodeficiency virus (HIV) and tu-
berculosis [7], and an ever-increasing burden of non-
communicable diseases [8] fuel the increasing incidence
of chronic kidney disease (CKD). This problem is com-
pounded by limited numbers of nephrologists [9], limited
resources, poor access to renal replacement therapy
(RRT) [10], and a high prevalence of poverty.

Predialysis Care

The extent of CKD in SA is unknown due to the lack
of large-scale epidemiological studies. There is also no
registry data on predialysis CKD follow-up care. How-
ever, from what is known anecdotally, the extent of CKD
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Table 2. Number of RRT patients by province and sector in SA in 2016

Eastern  Free Gauteng KwaZulu- Limpopo Mpumalanga North Northern Western  All
Cape State Natal West Cape Cape
Public sector 299 235 957 431 141 10 162 64 876 3,175
Private sector 746 342 2,298 1,591 268 265 303 82 1,187 7,082
Total 1,045 577 3,255 2,022 409 275 465 146 2,063 10,257

Modified from the SA Registry of Davids et al. [5].

is widespread. Mayosi et al. [11] demonstrated that be-
tween 1999 and 2009 the mortality per 100,000 individu-
als, related to nephritis or nephrosis, increased across all
age groups (as did mortality from hypertension and dia-
betes). This is on a background of a now well-established
genetic predisposition to CKD in people of African an-
cestry. The strongestlink has been associated with APOL1
and its predisposition to hypertension and focal segmen-
tal glomerulosclerosis (either idiopathic or HIV related)
[12].

SA has the world’s largest HIV epidemic, with approx-
imately 7.9 million people living with HIV [13]. Though
effective antiretroviral therapy has been available since
1996, it was not until external pressure was applied to the
government that SA finally launched its antiretroviral
therapy roll out in 2004 [14]. SA now has the largest HIV
treatment program in the world. HIV-associated renal
diseases overwhelm acute, chronic, and predialysis renal
services. This has placed an enormous strain on a health
system already struggling under the pressure of restricted
resources and compounded by a coexisting tuberculosis
epidemic [15]. Renal involvement occurs due to HIV it-
self or/and due to the opportunistic infections frequently
accompanying HIV infection (as well as the drugs used in
treatment). There is also an increasing prevalence of non-
communicable diseases (obesity, hypertension, and dia-
betes) as people are living longer on antiretroviral therapy
[12].

Adolescent Nephrology Services

There is a lack of access to adolescent-friendly and
transitional services for predialysis care throughout SA.
HIV is currently the second leading cause of death among
adolescents worldwide [16] and it contributes to renal
disease and has an impact on primary caregivers [17].
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Challenges are further amplified by limited access to
health care, scarce RRT [10], and high rates of sexual and
physical abuse [18]. Complicating their care is the fact
that if an adolescent presents for the first time with an ill-
ness at 12 years, then treatment is designated to an adult
hospital. In rural SA, it is not uncommon for an adult ne-
phrologist to treat children with renal disease; there are
far fewer pediatric nephrologists in SA than the adult
counterpart.

In 2014, the Western Cape Province of SA approved a
UCT application submitted toward “innovative solutions
for new possibilities and bold solutions to better patient
care” aimed at creating an adolescent-centric service in
nephrology. The approach involved young-patient input
to help design a service that would be utilized for and ca-
ter to the medical and psychosocial needs of the patients
and their families. Furthermore, this service presently
provides a training platform where adult nephrologists
can learn approaches to young patients. It also plays a
fundamental role in the transition of pediatric patients to
adult nephrology services.

Rationing of RRT in SA

SA has one of the highest Gini coefficients in the world
[19]. In 2016, the SA renal registry reported a population
of 55.91 million being serviced in a 2-tiered health system.
The registry describes a private sector serving approxi-
mately 16% of the population while the remaining 84%
are serviced by an under-resourced public health system
(Table 2) [5]. The rate of dialysis in the private sector is
on a par with the best in the world but the rate among the
poor majority lags regretfully [20]. Public sector medical
care, including dialysis, is free for those who cannot af-
ford it. However, due to the high expense of RRT, dialysis
is rationed. Covert rationing in the public sector has oc-
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curred since the 1960s, with no clear policy guiding the
selection process [20]. This lack of formality triggered a
response from nephrologists in the Western Cape. For-
mal guidelines were developed that involved wide consul-
tation with relevant stake holders and were based on the
patient’s ability to be transplanted. The guidelines are
explicit, they have been accepted by the local provincial
government, and they have withstood the scrutiny of the
Human Rights Commission [20, 21]. They have been
ethically endorsed and strictly adhered to and can be de-
fended morally and legally. However, the Western Cape
Province is the only province that has officially adopted
this priority-setting policy. Of all patients presenting to
GSH in the Western Cape Province between 2008 and
2012, 53.9% were not selected for the program [22]. The
selection criteria therefore force tragic choices and addi-
tional challenges. If a non-selected patient is not able to
afford the alternative, which is private medical care, then
a palliative care plan needs to be implemented.

HD and Peritoneal Dialysis Services in SA

SA performs 85% of the peritoneal dialysis (PD) in Af-
rica, with the public sector being the highest provider [23].
In 2016, there were 3,175 patients on dialysis in the public
sector in SA, 881 (27.8%) of whom were on PD. This is
compared to 426 of a total 7,081 patients (6.0%) who were
offered PD in the private sector [5]. PD should be an ideal
form of RRT as it is more suitable for those living in rural
areas and it can reduce the HD demand. This demand has
led some provinces to practice “PD-First” unless there are
compelling medical, physical, or psychosocial factors pre-
cluding PD. In a study from UCT describing outcomes of
a PD-First program, patient survival was not inferior to
the survival in countries with a similar GDP or other PD-
First programs, or developed countries reporting PD reg-
istry data. This can be partially attributed to the strict di-
alysis selection criteria previously described [24]. How-
ever due to high rates of poverty and a lack of formal
housing, electricity, and sanitation as well as limited or no
home visits (because of a threat to staff safety), PD has a
unique set of challenges in SA [24].

Cost comparisons between CAPD and HD are com-
plex [25, 26]. Currently in SA the cost of PD is either
greater than or similar to that of HD [27]. There is lack of
regulation of PD fluid costs compounded by the lack of
larger PD numbers which can bring down the cost of flu-
id seen in other countries [1]. Reuse of dialyzers also sig-
nificantly reduces HD costs in some regions.

Nephrology in SA

Renal Transplantation Services in SA

SA remains one of only 12 countries within Africa that
perform renal transplantation and the only country in Af-
rica that relies on deceased donation for the majority of
its transplants [28]. Transplantation plays a key role in the
public sector as it turns over the rationed spaces for HD.
Despite the known benefits, sub-Saharan Africa falls into
the lowest quartile of transplantation rates worldwide
[29]. Religious restrictions to donation, declining num-
bers of deceased donors, and long waiting lists have lim-
ited transplantation rates. The lack of donor availability
prompted the transplantation of kidneys from HIV-pos-
itive donors to positive recipients pioneered at UCT,
thereby increasing the pool of donor kidneys [30]. The
program has shown success with outcomes similar to
those of non-HIV patients [30] and better than those of
extended criteria donor transplantation [31].

Cost of RRT in SA

In SA the cost of sustaining 1 person on dialysis per an-
num is approximately ZAR 200 000 per year (USD 13,900).
This cost can be conceptualized within the constraints of
allocated health budgets. In the 2015/2016 financial year,
Statistics SA reported a government allocation to health
care per person of ZAR 3,332 for those without medical aid
(i.e., USD 231) [32]. Compare this to the USA (with an al-
location in 2016 of USD 10,348), Switzerland (USD 7,919),
or Australia (USD 4,708) [33]. Dialysis consumes a large
proportion of any health budget. Due to their high cost,
chronic renal replacement programs in many low- and low
middle-income countries are unable to be sustained. This
supports introduction of the practice of rationing of dialysis
so that at least a few may be treated and not die.

Nephrology Clinical Training in SA

Workforce shortage remains a critical factor impeding
the growth of nephrology service provision in SA [34].
There are currently 130 registered nephrologists in SA;
this is 2.3 nephrologists per million individuals, which is
far lower than the global average [35]. In SA, to qualify to
be trained in nephrology, the trainee is required to first
have obtained a postgraduate fellowship, e.g., fellow of
the College of Physicians (FCP) or equivalent in internal
medicine. The International Society of Nephrology (ISN)
Global Kidney Health Atlas (GKHA) has, however,
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Fig. 2. Structure of nephrology training at
the UCT.
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shown that the structure of nephrology training for Afri-
can nephrologists is not uniform. Although most are re-
quired to be trained as nephrologists after completing
general internal medicine training, there are others who
proceeded to nephrology training after obtaining a basic
undergraduate medical qualification.

In SA, the duration of nephrology training (after gen-
eral internal medicine) is usually 2 years. During this
time, a trainee is expected to become knowledgeable and
competent in various aspects of clinical care of the patient
with kidney disease. This training includes care of the
ICU AKI patient, treatment of various complications of
CKD, treatment of various forms of glomerular diseases,
dialysis care for ESRD patients, and competence in per-
formance of various procedures such as renal biopsy and
catheter insertion (tunneled and no-tunneled).

Challenges in Improving Clinical Nephrology
Training in SA

SA does have the facilities for the diagnosis and treat-
ment of patients in all of the recognized academic centers.
Therefore, in these centers, nephrology services (includ-
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ing pathology, predialysis care, in-centre dialysis pro-
grams, and transplant programs) are usually available to
aid with the provision for training of fellows in nephrol-
ogy.

Because the training centers are few, SA consequently
has a relative “low nephrology workforce.” This can be
seen by observing that the concentration and saturation
of nephrology services (including private practice) is to
be found within the very large cities of SA, where the aca-
demic centers are to be found. In fact, many parts of SA
have a low or nonexistent nephrology workforce (with
tigures approaching that reported by the ISN-GKHA).
Unwillingness of qualified nephrologists to move away
from the big cities, together with the fear of a lack of op-
portunities in the smaller more rural areas, is another rea-
son for the relative shortage of a workforce in SA.

The government provision for increasing nephrology
training is inadequate. At the GSH-UCT in Cape Town,
only 1 salaried slot is available for an SA to be trained ev-
ery 2 years. Whatever remaining slots are available are
usually taken up by supernumerary trainees from sub-
Saharan African countries. Thus, from this single center,
only 5 nephrologists are able to join the nephrology work-
force in SA every decade. There is therefore an urgent
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need at various tiers of government (national and provin-
cial) to improve funding for training.

Another challenge in nephrology training in other
parts of Africa is the lack of a structured training program
in nephrology. In fact, to ensure that an adequate pro-
gram is in place at the training centers (host centers), the
ISN Fellowship Committee requires that the program in
the host center be set out prior to ISN approval for the
fellowship. Therefore, most accepted host centers have
established formal, structured working modules. An ex-
ample of the program used at the GSH is illustrated in
Figure 2. This has worked well and it has made the process
of transition to a higher level of education easy, especial-
ly for those arriving from African countries where the
level of infrastructure may not be as developed as in SA.

Nephrology Research Training in SA

The Health Professionals Council of SA and the College
of Medicine of SA introduced a research component
(MMed and MPhil) as part of the postgraduate fellowship
training in SA. The proximity and affiliation to institution-
al research organizations (e.g., human genetics, molecular
laboratories, bio-banking facilities, etc). and readily avail-
able and functional research ethics committees have helped
with the capacity to teach methods in research and improve
the quality of the postgraduate qualifications. A few train-
ees, after successfully completing the College of Medicine
of SA examinations in nephrology, are able to further ex-
tend their studies and graduate with PhD degrees.

In other parts of Africa, there is a limited capacity for
research training in nephrology [36]. Due to a depleted
workforce in several regions, many potential trainees of-
ten cannot spend time on research, as they are over-
whelmed by the necessity of providing primary health-
care for their population. The poor salaries on offer also
compel many to go into clinical practice to earn money
to support their families. The limited capacity for re-
search also becomes evident when one looks at the par-
ticipation in global kidney disease observational studies
and clinical trials. Very few African sites are able to take
part, often because of a lack of expertise in this area [37].
Other barriers to nephrology research in Africa include
the absence of ethics committees in some institutions, a
lack of utility for processing and storage of samples, and
a lack of expertise in methodological approaches for var-
ious forms of research.

SA nephrologists have been among the leading re-
searchers in Nephrology from the African continent.

Nephrology in SA

Many have represented the continent at important ISN,
ASN, and ERA-EDTA functions. Because of their re-
search standing they have served as reviewers for — and as
editorial board members of - leading medical and ne-
phrology journals. They are therefore well placed to offer
teaching in research and advice on the various aspects of
information gathering, publication of data, and interac-
tion with research ethics committees.

Conclusion

Despite the many challenges, SA remains at the apex
of provision of comprehensive care for patients with kid-
ney diseases when compared to other countries in the
continent. It remains critically important to continue to
train nephrologists in order to improve the numbers of
the workforce locally as well as in other countries on the
continent. Another major goal in SA must be to provide
dialysis to all of its population that require it.

SA has the will to continue to provide leadership for
the next generation of nephrologists in SA and on the
continent.
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