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Most patients we care for today suffer from more than one chronic disease, 
and multimorbidity is a rapidly growing challenge. Concomitant 
cardiovascular disease, renal dysfunction and diabetes represent a large 
proportion of all patients in cardiology, nephrology and diabetology. These 
entities commonly overlap due to their negative effects on vascular 
function and an accelerated atherosclerosis progression. At the same time, 

a progressive subspecialisation has caused the cardiologist to treat ‘only’ the heart, 
nephrologists ‘only’ the kidneys and endocrinologists’ ‘only’ diabetes. Studies and guidelines 
follow the same pattern. This often requires patients to visit specialists for each field, with a 
risk of both under-diagnosis and under-treatment. From the patient’s perspective, there is a 
great need for coordination and facilitation of the care, not only to reduce disease progression 
but also to improve quality of life. Person-centred integrated clinics for patients with 
cardiovascular disease, renal dysfunction and diabetes are a promising approach for 
complex chronic disease management.
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Abstract

Growing burden of cardiovascular disease

cardiovascular diseases (cvds) are the leading cause 
of death not only in europe but also globally.1 smoking, 
hyperlipidemia, hypertension and diabetes mellitus are well 
established as the most powerful modifi able risk factors for 
cvd. about 20% of the population in developed countries 
have hypertension, while the prevalence exceeds 50% in 
those above age 60 years.1 The prevalence of chronic kidney 
disease (cKd), defi ned as reduced glomerular fi ltration rate 
(gfr) or albuminuria, range from 10–13% in the general 
population and exists in about 30% of those aged over 65.2 
The prevalence of diagnosed diabetes mellitus in adults aged 
over 65 ranges from 10–20% in most european countries, 
and an additional 50% have pre-diabetes.3

These diseases commonly overlap, and the risk of having 
several at the same time is high. in fact, in patients aged 
65 or older, it is more common to have two or more chronic 
conditions than just one (figure 1).4 one of the most common 
and yet most challenging group of patients with multiple 
chronic conditions to treat are those with concomitant cvd, 
cKd, and diabetes mellitus; referred to in this review as hnd 
patients (heart-nephrology-diabetes).5

Atherosclerosis and vascular ageing

our genetic inheritance together with lifestyle predisposes 

some individuals for early cardiovascular events. The complex 
interplay between factors that hastens vascular ageing, 
plaque formation and rupture is today studied in detail (figure 
2). We can very accurately predict individuals at risk, but 
are poor at predicting the time of events. due to increased 
awareness, changes in lifestyle and improved acute medical 
care, fewer die early from cardiovascular events. as a result, 
more live longer with existing cvds. in recent years cKd 
has emerged as a factor of equal importance as diabetes 
for future cardiovascular events.6–10 cKd and diabetes share 
many of the mechanisms causing accelerated vascular 
ageing.11 it has been argued that diabetes should be called 
a cvd,12 and similar arguments apply in the case of cKd.13 

CKD and CVD

The risk of cvd increases dramatically with declining renal 
function (figure 3).14 consequently, a large proportion of all 
patients in both inpatient and specialised outpatient clinics 
have renal dysfunction. in our cardiology and diabetology 
outpatient clinics, about 40% have an estimated gfr < 60 
ml/min/m2 and 13 % < 30 ml/min/m2. 

The cardiovascular morbidity in patients with renal failure 
is explained only in part by traditional risk factors such as 
hypertension, diabetes and dyslipidemia. several factors 
associated with the renal impairment in themselves, 
like anaemia, calcium-phosphate disorders, vascular 
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calcifi cation, infl ammation and endothelial dysfunction, 
all contribute to the increased risk.5,15,16 as renal function 
declines we also see a paradoxical clinical picture with 
simultaneous increased risk of both thrombosis and 
bleeding.17 The cause is most likely multifactorial and 
not completely clear, but platelet dysfunction, endothelial 
dysfunction, anaemia and impaired fi brinolysis have been 
shown to contribute.18

These associations between cKd and cvd are usually 
called cardiorenal syndrome type 4, or ‘chronic renocardiac 
syndrome’.5,19

acute myocardial infarction is the single most common 
cause of death worldwide.1 about 40% of these patients 
have at least moderate kidney dysfunction with an egfr 
below 60 ml/min/m2.20 The increased mortality in cKd 
patients after an acute coronary event is directly related to 
the kidney dysfunction,6 and in patients with egfr < 60 the 
1-year mortality is about 25%, compared to 5% in patients 
with normal renal function.20 This may in part be due to 
the fact that patients with impaired kidney function receive 
less active treatment, such as early revascularisation, often 
of concern for contrast induced nephrotoxicity.21 however, 
those that receive early revascularisation do appear to have 
a better outcome in registry follow up data after adjustments 
for co-morbidities.21 The increased cardiovascular risk may 
also be caused by a range of disturbances in, for instance, 
haemostasis and vascular function.11 it appears that some 
drugs, despite correct dose adjustments, do not have the 
same benefi cial effects in patients with renal impairment. 
for instance, clopidogrel during coronary interventions 
does not provide the same protection against death, new 
myocardial infarction or stroke.22 

CKD, CVD and diabetes

The strong link between cvd and diabetes is more 
commonly recognised. Patients with diabetes have a nearly 
40% incidence of early cvd, including coronary artery 
disease, stroke and vascular disease.23 it is also all too 
common with undiagnosed type 2 diabetes, and it is often 
fi rst diagnosed when the patient is suffering a heart attack 
or stroke. Patients with diabetes live an average of 8.5–10 
years less than non-diabetics, and it is cvds that lead to 
premature death.23 

diabetes is also the fastest growing cause of end-stage 
renal failure worldwide. between 1995 and 2009 the 
initiation of renal replacement therapy in diabetes patients 
increased from 12.3 to 27.6 patients per million in uK, 
although these rates still are about fi ve times less than 
those in the usa.24 despite their high risk, treatment 
control of simple but effective measures to reduce cvd 
risk, such as blood pressure and blood glucose levels are 
poor in diabetes-cKd patients.23,25 also, treatment studies 
in diabetes have traditionally focused primarily on blood 
sugar control, and secondarily on the common risk factors 
like high blood pressure or lipids. however, it is clear that 
a multifactorial approach is required to achieve clinically 
relevant treatment effects.23,26

Preventing CVD in diabetes mellitus and CKD

more than 80% of all cardiovascular deaths can be delayed 
by changes in lifestyle and commonly prescribed drugs.27 
hyperlipidemia, smoking, hypertension and diabetes mellitus 
are well-established as the most powerful modifi able risk 
factors for cvd. if not prevented or treated optimally, the 
result is increased morbidity, impaired quality of life, and 
premature death.1 despite this, many patients never receive 
the full benefi ts from these interventions because of frequent 
under-diagnosis, late presentation, and subsequent under-
treatment.28,29 This suggests that patients need interventions 
that are more holistic in nature than the medically-oriented 
treatment plans that many subspecialised clinics tend to offer.

Under-treatment despite high healthcare 
consumption

our current healthcare system is poorly equipped to meet 
the needs of patients with multiple comorbidities such as 
hnd patients. as described in figure 1, diseases commonly 
overlap, and the risk of having several chronic conditions is 
high. at the same time, healthcare utilisation and cost more 
than doubles by each additional chronic condition.4 diagnosis, 
prognosis, and treatment are complex due to interactions 
between the diseases, and care coordination is a challenge.14 
despite using a remarkable amount of healthcare recourses, 
no one is coordinating these interventions, and patients often 
experience low levels of control in a daily life fi lled with pills, 
injections, measurements, blood-work ups, and doctor and 
nurse appointments.14 

in general, current guidelines recommend the same treatment 
for patients with multiple morbidities as for patients with 
only one.30–32 however, evidence is limited particularly in 
cKd patients as reduced renal function remains a common 
exclusion criterion in clinical trials.33 The interrelationships 
between hnd suggest that an integrated and coordinated 
approach to treatment is needed, but frequently these 

Figure 1. older patients have a very high probability to 
suffer from several chronic conditions at the same time. 
figures based on medicare data by Wolff et al.4
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conditions are managed in silos and patients risk receiving 
suboptimal care.13 lack of care coordination and poor 
design of care processes contribute to ineffectiveness and 
ineffi ciency, and, on average, one third of all healthcare 
resources do not produce any value; and risk causing harm.4

Combined management

The chronic nature of cKd, diabetes and heart failure 
has led these specialties to recognise the importance of 
multidisciplinary intervention. multidisciplinary in this setting 
refers to collaborations within medical specialties but 
between professions, i.e. physicians, nurses and paramedics. 
for instance, nurse practitioners have taken a large active 
part in dialysis treatment since the early days. in heart 
failure, nurse-directed, multidisciplinary intervention improves 
quality of life, reduces hospital use and improves survival.34,35 
in type 2 diabetes, the sTeno trials have fi rmly established 
that a multidisciplinary, intensive treatment approach can not 
only reduce the risk of nephropathy and retinopathy, but also 
reduce the absolute risk of death by 50%.26 cohort studies 
suggest that similar integrated, multidisciplinary clinics 
based on a nephrologist and a team with other professions 
are associated with improvements in metabolic and blood 
pressure control.36,37 multidisciplinary clinics are also 
associated with a slower decline in gfr than usual care,38 and 
a signifi cant reduction in the risk for all-cause mortality.37,39 
results from randomised trials are less clear but likely slow 
the decline in gfr.40 Taking these data into consideration, 
nephrology guidelines state that people with progressive 
cKd should be managed in a multidisciplinary care setting, 
with access to dietary advice, education and counselling.30 
‘holistic management’ is currently a class ia recommendation 
by the european society of cardiology. The guidelines specify 

that the management should include not only optimised 
medical treatment but also patient education, social support, 
exercise training, patient monitoring, and palliative care in a 
multidisciplinary management programme.41

many institutions are developing chronic disease management 
programmes. however, the majority focus on a single disease 

Figure 2. The complex interplay between lifestyle factors and inherited predispositions contribute to the development of 
vascular dysfunction, plaque formation and rupture, all hastened by concomitant diabetes, hypertension and cKd

Figure 3. age-standardised incidence of cardiovascular 
events (death, hospitalised coronary artery disease, heart 
failure, stroke, or peripheral arterial disease) in relation to 
renal function. data from the Kaiser Permanente northern 
california database during 1996–2000 (n = 1,120,295). 
gfr was calculated with the mdrd formula. mean follow-
up was 2.8 years. adapted from go et al.14
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was that medical care of complex patients may be delivered 
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or important health outcomes, with demonstrable outpatient 
costs savings.46,47 

Person-centred healthcare

chronic diseases require a different approach to care 
compared to acute diseases, since almost all the actual 
care is done by the patient themselves through changes in 
lifestyle and diet, actively taking medications and following 
self-measured glucose levels, body weight and sometimes 
blood pressure. This requires a well-informed and involved 
patient; informed at a level which the patient can take in. 
Person-centred care is a model that in recent years has also 
been shown to produce very positive results in chronic cvd.48–

50 Person-centred care can be described as a partnership 
between patients and professional caregivers, where the 
patient is seen as a person with resources and abilities to 
participate in their own care.48 The prerequisite for being able 
to provide person-centred care is that health professionals 
thoroughly understand not only the patient’s illness but also 
the patient’s situation in life, personal goals and abilities. 
only after establishing this can a plan with goals and realistic 
strategies for implementation and short- and long-term follow-
up be made. it is important to focus on not too many issues 
at once, and set small, realistic sequential goals, and to 

document not only the medical aspects but also the ‘softer’ 
issues concerning the patient-healthcare providers.48–50

HND-Centrum

our current healthcare structure with increased 
subspecialisation is a systematic barrier to multidisciplinary 
intervention. in november 2013, danderyd university 
hospital and Karolinska institutet, stockholm, opened a new 
integrated outpatient clinic, as sweden’s fi rst, and the second 
in the world after vancouver.46 

The outpatient clinic accepts patients with newly diagnosed 
or established cvd, diabetes mellitus type 1 or 2 and 
cKd (egfr < 60 ml/min/m2 or macroalbuminuria). hnd-
centrum is staffed by specialists in cardiology, nephrology 
and endocrinology, and by nurses and paramedics. Previous 
contacts within these specialist areas are replaced by one 
of the hnd specialists and one of the specialist nurses. all 
patients are discussed at therapy conferences with senior 
specialists from all three specialities. from the start, the hnd-
centrum implements person-centred healthcare, with a large 
focus on lifestyle followed up by the specialist nurses and 
paramedics. our main hypothesis is that hnd-centrum results 
in better care, from many aspects, at a lower overall cost, 
which is currently being tested in a randomised clinical trial. 

Future directions

from a patient’s perspective, many things in life matter more 
than morbidity and mortality, while many physicians think of 
diseases in terms of gfr, hba1c or blood pressure. The 
average patient does not. We need to change how we talk to 
patients about their diseases, and also include their health 
in those conversations. The objective of a multidisciplinary 
integrated clinic should not only focus on disease progression 
and mortality, but also on health and quality of life.
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