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SIGNIFICANCE OF DIABETES MELLITUS

T
he incidence and prevalence of diabetes mellitus (DM)

is increasing in recent years. Wild et al.1 estimated in

2004 the overall number of diabetic patients in the

world, calculating that by 2025 up to 366 million people may

have DM, particularly type 2 DM. Interestingly, India, China,

Indonesia, Pakistan, or Bangladesh are among the countries

where DM is experiencing a greater increase, together with

«developed» countries such a the US, Italy, and Japan. 

The impact of DM on population health stems from its high

prevalence, implying high social and financial costs resulting

from the occurrence over time of many microvascular and

macrovascular complications with progression of the natural

history of the disease. This will result in a high comorbidity

that will lead to very high mortality rates in the population af-

fected.

DM IN SPAIN
In Spain, recent studies have estimated the prevalence of type

1 DM (DM-1) at approximately 0.3% of the total population,

but the prevalence of type 2 DM (DM-2) DM2 is much higher,

approximately two million people. 

DM distribution by autonomous communities is not uni-

form, ranging according to adjusted data from 2.8% in La

Rioja and 3.4% in Asturias up to 7.3% in Andalusia and 8.1%

in the Canary Islands.2

Some studies have estimated the overall prevalence of DM

in the Spanish population at approximately 7%. The estima-

ted figure depends on the criteria used to diagnose DM. Ro-

dríguez-Panós et al.3 reported in 2000 a 9.8% prevalence of

DM in the Spanish population using blood glucose levels of

126 mg/dL or higher as a criterion for the diseases. If an oral

glucose tolerance test (OGTT) was made in adults over 29

years of age, the prevalence could increase up to 10%.4 This

would represent 2.5 million diabetics, with an annual increase

in incidence by up to 3%-5%.5 In some communities, such as

the Canary Islands, the prevalence of DM2 has increased to

almost 12%.6

TRENDS IN DM MORBIDITY AND MORTALITY
Spanish diabetic patients, both males and females, have a

high mortality rate. According to data from the National Sta-

tistics Institute,7 3,546 males and 5,686 females died from

DM in 2000, but DM mortality should be higher considering

that a substantial number of patients reported to die from car-

diovascular or cerebrovascular causes or sudden death were

undoubtedly diabetic.

The overall costs of diabetic patients have therefore increa-

sed in recent years. Mata et al. estimated DM costs at 2132 e

per patient and year when microvascular and macrovascular

complications exist.8

DOES THE DM «PANDEMIC» PERSIST?
In 2003, McKinlay et al.9 considered DM a real «epidemic».

A recent study by Lipscombe et al.10 compared changes in

the incidence and prevalence of DM in the Ontario area, Ca-

nada, in the 1995-2005 period. Incidence increased by 69%

and prevalence by 27%, while DM mortality decreased 25%.

Data reported by Wild et al. appear to suggest that the «epi-

demic» has not stopped, despite the increased monitoring and

health education of the population. 

What about kidney disease? Does the pandemic persist, or

has DM stabilised as a cause of end-stage renal disease

(ESRD)? An interesting and recent study by Friedman EA et

al.11 analysed the evolution of DM and diabetic nephropathy

(DN) in the US between 1984 and 2003. New cases of DM

were 16,000/year in 1984 and 43,000/year, with a peak of

46,000 patients/year in 1995. The rate of ESRD (KDOQI

stage 5) was 250 pmp in 1984 and 230 pmp in 2003, with a

peak incidence of 320 pmp in 1995.

According to these data, the incidence and prevalence of

DM as a cause of advanced chronic kidney disease would be

stabilising in the US.

DIABETIC NEPHROPATHY (DN) AND CHRONIC
KIDNEY DISEASE (CKD) IN SPAIN
In parallel to the DM «plague», there has been an increase in

the occurrence of KDOQI stage 5 ESRD as a result of DM.
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It has been reported for some years that 15% of patients

with DM1 and 20%-40% of patients with DM2 will experien-

ce renal involvement during the course of diabetes depending

on the multiple factors involved: genetic factors, glycemia

control, adequate or inadequate blood pressure management,

dyslipidemia, smoking, occurrence of microalbuminuria or

progression to overt proteinuria, which will mark progression

to established nephropathy.12

It has been estimated that more than 35% of DM2 patients

in Spain have microalbuminuria, proteinuria, or CKD. If

these data are extrapolated to the last population figures (45

million inhabitants), there could be more than one million

diabetics with various grades of renal impairment. Diabetic

patients have a 25-fold greater risk of experiencing renal fai-

lure as compared to the non-diabetic population.

The SEN Registry estimated in 1998 that diabetic patients

accounted for 21% of all patients starting renal replacement

therapy for KDOQI stage 5 CKD.13 The national figure given

by the SEN Registry for 2004 was 23.3%,14 but wide differen-

ces existed between the autonomous communities. The lo-

west figures where found in La Rioja or the Basque Country,

and the highest, 45% (76 patients per million inhabitants),

was reported for the Canary Islands.15,16

The MERENA study conducted by the GEENDIAB (Spa-

nish group for the study of diabetic nephropathy) compared

morbidity and mortality data for 1129 patients distributed into

two cohorts, diabetics (n = 461) and non-diabetics (n = 668)

in KDOQI stages 3 and 4. 

Baseline study data showed diabetic patients in the study to

be older and to have greater cardiovascular morbidity (dyslipi-

demia, ischaemic heart disease, heart failure, or peripheral vas-

cular disease) as compared to the non-diabetic population.17

When mortality of this population was examined, the last

unpublished data suggested that overall mortality of both po-

pulations after 3 years of follow-up was 12.6%. A higher mor-

tality was seen in diabetic patients and particularly in KDOQI

stage 4. Among the 456 patients ending the study at 3 years,

38% achieved the primary end-point due to for starting renal

replacement therapy, and 118 had died. Death occurred from

cardiovascular causes n 49% of patients.18

GUIDELINES, CONSENSUS DOCUMENTS,
AND PRACTICAL CLINICAL RECOMMENDATIONS 
Plasma creatinine levels are not the ideal parameter to measu-

re kidney function, particularly in diabetic patients. This is

why the glomerular filtration rate is currently estimated using

formulas, of which the most commonly used are the Cock-

croft and Gault formula19 or the so-called MDRD formulas

(derived from the Modification of Diet in Renal Disease

study).20

The Spanish consensus document established in 199721 and

modified in 200222 standards that would serve as guidelines

for detection and management of diabetic patients with neph-

ropathy. This document was initially agreed by four scientific

societies, and subsequently endorsed by three additional so-

cieties in 2002, which gives an idea of its importance. The do-

cument established criteria for detection of nephropathy at

both an early stage (in the microalbuminuria stage both in

DM1 and DM2) and more advanced stages of established

nephropathy, and standards for comprehensive patient mana-

gement (including cardiovascular risk factors) from primary

to specialised care.

A common problem in daily clinical practice is identifica-

tion of patients with CKD. Hidden or «undiagnosed» CKD is

very common in our population, as shown by data from va-

rious studies, including EPIRCE,23 EROCAP,24 and DIRE-

OC.25 These studies demonstrate that CKD is more common

in the diabetic population.

Various approaches have been used to attempt early identi-

fication of these populations in primary care in order to decre-

ase comorbidity, particularly the comorbid CV conditions so

common in diabetic and CKD patients.

The SEN, in collaboration with the Spanish Society of Cli-

nical Chemistry (SEQC), prepared a consensus document to

establish GFR estimation and thus apply the standards for

early detection of CKD in primary care.26

Other initiatives to optimise the cooperation between pri-

mary care and nephrology have been implemented throug-

hout Spain, and a new consensus document has been agreed

very recently with one of the leading primary care societies,

SEMFYC, for that same purpose.27 We nephrologists cannot

obviously manage the «avalanche» of patients in whom a

GFR lower than 60 mL/min is detected, but we can contribute

to the use of adequate criteria for patient referral to nephro-

logy departments and units in the setting of a close collabora-

tion between healthcare professionals. This is particularly es-

sential in DM, because it is the leading cause of advanced

CKD.

SPECIFIC ASPECTS OF CKD AND DN
Some initiatives in which primary care physicians and neph-

rologists collaborate are being particularly useful in various

Spanish areas. An example is the close cooperation in the Va-

lencian Community between the department of health, pri-

mary care, and nephrologists from the Dr. Peset Hospital, co-

ordinated by JL Górriz.

The department of nephrology of the Puigvert Foundation

in Barcelona developed a teaching initiative, coordinated by

F. Calero, consisting of a periodic rotation programme th-

rough the department for PC physicians.

In health area 5 of the Madrid Community, the La Paz Hos-

pital has established, under the coordination of F. de Alvaro,

an on line programme allowing contact with the hospital from

basic health areas using a predefined questionnaire, as well as

consultation with an experienced nephrologist through the

web.

A different approach was used in health area 5 Costa de Po-

nent, where the DIREOC study25 was started in collaboration

with PC centres to detect CKD in populations at risk over 65

years of age with DM, HBP, or associated CV risk factors.
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Among the 112 patients detected, 36% were diabetics and

80% had KDOQI stage 4 CKD.

COMPREHENSIVE CARE STRATEGY
FOR DIABETIC PATIENTS
The Spanish National Health System is implementing since

2006 a comprehensive care strategy for DM patients28 based

on five essential principles:

1) Healthy lifestyle in primary prevention.

2) Early diagnosis of DM.

3) Treatment, suitability and optimisation of patient fo-

llow-up.

4) Adequate management of complications and special si-

tuations, such as gestational DM.

5) Education, research, and innovation programme for he-

althcare staff.

STRATEGIES IN CKD AND DM. OBJECTIVES
Diabetic patient care should be multifactorial and multidisci-

plinary, because highly diverse factors are involved in the oc-

currence and progress of DN and CKD in diabetic patients

and many healthcare professionals are involved in compre-

hensive management of such patients. 

In 2003, Gäede et al.29 already emphasised that intensive,

multidisciplinary care for patients with DM2 significantly de-

creased complications of diabetic microangiopathy and macro-

angiopathy as compared to patients receiving standard care. 

This same group recently reported at the ASN-Renal Week,

held in San Francisco in October-November 2007,30 on follow-

up of the 160 patients enrolled in that study. One hundred and

thirty of those patients survived after a mean follow-up of 13.3

years. Patients receiving intensive and multidisciplinary care

show reductions of 59% in the relative risk of CV events and

57% in mortality, and a much lower progression rate to KDOQI

stage 5 CKD (occurring in 1 patient in the «intensive» group as

compared to 6 patients undergoing standard care, p = 0.037).

The various studies available show a gradual increase in

the number of CKD patients who require renal replacement

therapy worldwide. This increase has been estimated at 7%-

17%. It is obvious that such an increase causes a number of

logistic and strategic problems that go beyond financial and

social costs of DM for society, and that we nephrologists will

not be able to meet the demand already existing.

Only when we become fully aware of the aspects of com-

prehensive education to patients and healthcare professionals

involved in their care we will be able to stop the avalanche of

CKD in diabetic patients.

Taking into account all issues discussed here, SEN and

GEENDIAB intend to make a practical contribution to awa-

reness of comprehensive management of diabetic patients

and their cardiovascular risk. We think that it is very impor-

tant to continuously update knowledge about management

of diabetic patients in the light of the last advances in diag-

nosis and treatment, and also in application of any emerging

new criteria. 

We therefore intend to organise a course for continued

nephrology training that will address epidemiological aspects,

management of risk factors (high blood pressure, proteinuria,

dyslipidemia, smoking, etc.), comprehensive management of

diabetic patients with progressive CKD, and the time for con-

sidering treatment using dialysis and kidney or kidney and

pancreas transplantation. This incoming course will be coor-

dinated by Dr. Andrés Purroy.
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