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SS
ome years ago, the board of the study group decided they must change

its acronym which at the time was AIDSPIT.  They did not like the mis-

leading connotation with AIDS or the fact that it included the word SPIT.

After literally hours of agonising, they decided to drop the S by changing

Artificial Insulin Delivery Systems to Alternative Insulin Delivery.  The group,

which remains a study group of the EASD, has continued to embrace both tech-

nology and transplants and thus to cover all future directions in the manage-

ment of Type 1 diabetes.  However, we now have a second title for our group,

the European Diabetes Technology and Transplantation group (EuDTT), which

is at present running concurrently.  To complicate matters more, this was also

the last meeting of ISGIID, which used to be the International Study Group on

Diabetes Treatment with Implantable Insulin Delivery Devices but had become

the International Study Group for Innovative Insulin Delivery. We need a sep-

arate study group on titles and acronyms!
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There was a very significant shift in

emphasis at this meeting compared

to previous years.  This was most

obvious from the numbers of presen-

tations in the two sections of the

meeting.  Although twice as many

abstracts were submitted for the

transplantation as for the technology

sections (65 versus 34, which is

roughly the ratio we have had in pre-

vious years), the number of presenta-

tions was almost equal (25 versus 28

respectively).  This reflected in large

part the fact that the JDRF supported

a major symposium on 'Projects and

issues in artificial pancreas (AP)

research in the US and the EU'.  One

was left in little doubt that this will

be a major meeting for those in the

technology field in future years.

The meeting got off to a cracking

start with an iconoclastic overview

by Dr. Lutz Heinemann (Neuss,

Germany) of the whole area of Self

Monitoring of Blood Glucose

(SMBG).  There are, apparently, in

the US 34 different meters made by

14 different companies.  The major

manufacturers (Roche, Abbott,

Bayer and Johnson & Johnson)

between them make something like

$1.25 billion per year from SMBG.

Yet astonishingly, little is known

about whether this huge expenditure

is appropriate.  It is an area just

beginning to be questioned so that,

for example, Andrew Farmer's recent

paper in the BMJ challenges the

appropriateness of SMBG in diabetic

patients not taking insulin. Dr.

Heinemann suggested that it would

be a suitable field for a focus group.

He also alluded to the new finger-

pricking technology developed by

Pelikan Technologies which is the

closed-loop of finger pricking and

was recently approved by the FDA.

Whereas conventional gadgets use a

fixed force and achieve a variable

depth, with Pelikan's device you set

the depth that you want and the

device will vary the force to auto-

matically prick to the depth set, with

less pain as a result.  

Hélène Hanaire (Toulouse, France)

gave an overview of the state of play

with respect to insulin pumps so

spectacularly comprehensive that I

hope it will be published elsewhere.

She made the point that smart pumps

are only smart if the patient is also

smart.  She reviewed studies using

all three real-time continuous glu-

cose sensors (Guardian, Navigator

and Dexcom) showing a reduction in

the number of glucose levels outside

the target range. She gave us a

glimpse into future pump develop-

ments, including the h-Patch from

Valeritas, the Omnipod from Insulet

and the nanopump developed by

Debiotech, recently acquired by

Animas.  She emphasised that what

mattered with pumps was how

patients used them and hence the

importance of education.  She also

looked forward to closed-loop

pumps, where the same may be true.

The Yale group had recently present-

ed data on better control with a semi-

automatic system which allowed for

some patient input for meal peaks. 

There followed presentations by

Insulet whose Omnipod will come to

the European market next year,

Medtronic discussing the sophisticat-

ed developments with closed loop

systems in the pipeline and the fact

that a further trial of intraperitoneal

pumps is likely to be ruled out on

cost grounds, Sensile, hoping to

bring tiny pumps to the market in

2009 and Roche who put the empha-

sis on blood glucose variance rather

than on HbA1c.

Indeed, the idea that measurement of

HbA1c was not sufficient was a

recurrent theme and it was accepted

that HbA1c is still too high in all

studies. Dr Franc presented data

suggesting that we only improve

HbA1c if it is in the 7.1-9.0% range.

Others talked about the need in trials

to measure glucose variability, time

in target range or effects on quality

of life or fear of hypoglycaemia

(which tend to amount to the same

thing). 

Drs. Kowalski (New York, USA),

Heinemann (Neuss, Germany) and

Home (Newcastle, United Kingdom)

gave presentations on the costs of

diabetes technology in the USA,

Europe and the UK respectively.

The point was made that diabetes

technology is incredibly expensive.

Dr. Kowalski reminded us that lev-

els of HbA1c are no better now than

they were 10 years ago.  Dr.

Heinemann said that while the doc-

tors want better levels of HbA1c, the

patients want a better quality of life.

Dr. Home said that the costs could

not presently be justified on the basis

of improved quality of life.  Dr.

Heinemann compared the wide dif-

ferences in the use of technology in

different European countries which

reflected differences in reimburse-

ment.  The range is so great that it is

as if they are treating different dis-

eases.

Dr. Christophe de Block (Antwerp,

The Netherlands) gave an outstand-

ing review of the current evidence

for the benefits of continuous glu-

cose monitoring which again will

hopefully be published elsewhere.

He concluded that a randomised con-

trolled trial was urgently needed.

Other presentations on sensors

included Dr. Mark Breton

(Charlottesville, USA), who

described how the accuracy of sen-

sors is affected by the rate of change

of glucose levels and how it is possi-

ble to use an autoregressive model to

compensate for this error.  Dr.

Kovatchev (Charlottesville, USA)

presented a study in which patients

wore a Guardian Real-Time, a

Dexcom STS and a Navigator simul-

taneously.  Using composite data

from all three, 89% of values were

within 20% if blood glucose levels

were over 70 mg/dl while 97% were

within 15 mg/dl if glucose levels

were below 70 mg/dl.  In contrast,

however, Dr. Mader (Graz, Austria)

had experienced sensor failures with

both the Menarini Glucoday and

Guardian sensors and had noted 'sub-

stantial deviation' with them such
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that she had found them 'not good

enough for clinical decisions'.  The

data presented on non-invasive sen-

sors, including the OrSense (Dr.

Zisser) and the GlucoTrack (Dr.

Gal), suggested that they still did not

have the accuracy of the invasive

devices and one was left feeling that

there remain major obstacles to their

development.

The JDRF symposium included

another scholarly and comprehensive

review, this time by Dr. Renard

(Montpellier, France) comparing the

pros and cons of different routes of

insulin administration in the AP con-

text.  Intraperitoneal delivery may be

the best both in terms of the lowest

HbA1c and the lowest incidence of

hypoglycaemia but may not be need-

ed.  Dr. DeVries (Amsterdam, The

Netherlands) and Dr. Kovatchev

reviewed sensor related issues and

emphasised that reliability is as

important as accuracy and that glu-

cose trends are as important as

absolute values.  There were sessions

on legal issues arising from closed

loop systems (Drs. Hovorka,

Cambridge, United Kingdom and

Zisser, Santa Barbara, USA) and

presentations on control algorithms

(Drs. Patek, Charlottesville, USA

and Magni, Pavia, Italy).  Part of the

problem with any closed loop system

based on subcutaneous sensing and

subcutaneous insulin delivery is

quite simply the time delay inherent

in the system. One possible solution

to part of this problem was suggested

in a presentation by Dr. Flacke who

presented data on Biodel's VIAject,

in which a citric acid derivative is

used to mask the charges on the

insulin molecule, thus hindering the

formation of insulin hexamers.  The

result is an insulin with faster onset

and shorter duration even than the

ultra-short acting insulin analogues

currently available.  A 33 minute

peak was quoted and Phase III trials

are in progress.

Dr. Claudio Cobelli (Padua, Italy)

reviewed prototype mathematical

models for closed-loop algorithms.

He described the two present con-

tenders, the PID (proportional-inte-

gral-derivative) and the MPC (Model

Predictive Control).  The PID system

bases insulin infusion rates on how

high the glucose level is, how long it

has been there, how far away from

target levels it is and how fast it is

changing.  The model is essentially

retrospective.  The MPC model, in

contrast, tries to be prospective by

basing its predictions of future

insulin requirements on the patient's

own previous response to different

insulin infusion rates, and it tends to

work better at extremes of glucose

levels.  However, the big news was

that in a new departure from the old

physiology based 'grey box' model-

ling, he told us that the FDA had now

accepted the idea of an in silico

metabolic simulator, making it possi-

ble to compare control algorithms

without the need for animal trials. 

The most important outcome of the

JDRF symposium, however, was

arguably not directly related to any

of the scientific presentations but

was rather the clear and resounding

commitment given by Dr Aaron

Kowalski (New York, USA) on

behalf of the JDRF to the effect that

the AP project was now unequivocal-

ly a major goal of their research pol-

icy and that long term funding was

assured. As a result the meeting fin-

ished on an exceptionally positive

note.
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TT
he idea of artificially substi-

tuting the absent endocrine

function of the pancreas of

people with type 1 diabetes appeared

reasonable even decades before

hyperglycemia unequivocally proved

to be related to late diabetic compli-

cations and intensive insulin therapy

(ICT) with multiple daily injections

(MDI) to prevent them more effi-

ciently, first by the DCCT study (1).

Already in the mid 70s, an external

closed-loop, "artificial pancreas",

was constructed, but, due to its big

size and weight, has been used until

today mainly for research purposes

(2,3). Efforts to make the system

portable started with the component

of insulin infusion and soon, in the

early 80s, continuous subcutaneous

insulin infusion (CSII) with the first

insulin pumps was introduced in

therapeutics (4). Initially, the aim

was to provide the patients with a

stable insulin supply during the

whole night, without the fluctuations

seen with intermediate or long-acting

insulins. In the subsequent years,

technology of pumps further

improved to allow programming of

basal insulin supply and, thereby,

adjustments to the varying needs in

basal insulin during day and night,

such as the increased needs during

early morning and afternoon in

young patients with the dawn and

dusk phenomena, respectively.

Furthermore, basal insulin supply

could be easily adjusted to cover

temporary increased (e.g. during

infections) or decreased (e.g. during

sports) needs. Last, administration of

bolus doses without additional injec-

tions, by just pressing a button of the

pump was made possible. The meal

boluses covered the postprandial

blood glucose excursions more easi-

ly and precisely than short-acting

insulin, and even better than rapid-

acting insulin analogues, that came

later on the market. Additionally,

they allowed enjoyment of snacks

without extra injections. With the

separate administration of fine

adjustable basal rate and meal bolus-

es, pumps became the best available

tool to simulate the physiological

insulin secretion, thus reducing

hypoglycemic events while increas-

ing lifestyle flexibility and quality of

life. Not surprisingly, the acceptance

of, and satisfaction with CSII pro-

gressively increased amongst people

with diabetes. It is estimated, that, in

2002, over 130,000 people in the

United States and over 200,000 peo-

ple worldwide managed their dia-

betes with CSII (5). The respective

numbers were 43,000 for 1997,

60,000 for 1998, 81,000 for 1999,

115,000 for 2000 and 157,000 for

2001, which shows an exponentially

increasing trust of patients in insulin

pumps. 

The advent and establishment of

CSII in Greece

The first few "experimental"

attempts to implement CSII in

Greece were done in isolated dia-

betes centers in the mid '80s. Despite

the encouraging results in terms of

metabolic control and acceptance,

the absence of technical support and

reimbursement ruled out any effort to

make the therapy available nation-

wide. The introduction of CSII in

Greece on a systematic basis was

delayed until the year 2000, mainly

for two reasons: 

Firstly, there were no local represen-

tatives of any of the pump manufac-

turers and, thus, no way to offer tech-

nical support to pump users. The

companies showed no interest, obvi-

ously because the Greek market was

considered to be rather small. This is

actually not true. Although official

data is still missing, the incidence of

type 1 diabetes is estimated to be

about 7 in 100.000 and the crude

prevalence 0.3-0.5%, which makes

in a total population of about 10 mil-

lion 30,000-50,000 people with type

1 diabetes, a considerable proportion

of whom are potential insulin pump

users.

Secondly, if CSII was to be imple-

mented throughout the country and

approved by the Ministry of Health,

there had to be an official carrier,

which would coordinate the project
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of educating and training health care

providers of all diabetes care units

and, in the next step, control proper

application of pumps. The Greek

state constituted already in 1983 a

National Advisory Board for

Diabetes Mellitus, which in 1990

defined the legal and scientific pre-

requisites for a clinic to be officially

recognized as a specialized diabetes

care giving unit within the National

Health System. Subsequently, seven-

ty-five Diabetes Centers or Diabetes

Outpatient Clinics throughout the

country were qualified and are in

operation even today. Most impor-

tantly, in 1993 the Hellenic National

Center for the Research, Prevention

and Treatment of Diabetes Mellitus

and its Complications (H.N.D.C.), a

private institution supervised and

financially supported by the Ministry

of Health, was founded. Among the

many tasks H.N.D.C. had to com-

plete according to the articles of

incorporation, it took over the

responsibility to coordinate primary,

secondary and tertiary diabetes care,

including application of diabetes

technology, in all recognized Centers

and Outpatient Clinics. For this pur-

pose, a National Diabetes Network

was developed, with the main server

and database for people with dia-

betes in the whole country sited in

the H.N.D.C.

The introduction of CSII in Greece

was therefore an initiative of

H.N.D.C., and particularly of the

President of its Board, Professor S.A.

Raptis. The project started in 1999

and already early in 2001 a large

number of diabetes care providers

were familiar with the new therapy

and able to implement it. At the same

time, all necessary legal regulations

had been done; however, because of

bureaucratic reasons, complete reim-

bursement of the pumps from public

health insurance was first accom-

plished about one year later. The fol-

lowing were the most important

steps in this process:

- a Greek company, Pharmaserv,

undertook representing the Swiss

company Disetronic, later incorpo-

rated into Roche Diagnostics. In

addition to providing pump users

with all necessary supplies, the com-

pany set up a customer service team

by trained technicians and diabetes

assistant nurses, who trained candi-

date users in the handling of the

pumps and offered twenty-four-hour

technical support through a phone

hotline. This structure was adopted

by the two other companies that

entered the Greek market later,

Minimed-Medronic in 2003 and

Deltec (Smiths Medical) in 2004;

- H.N.D.C. regularly organized sem-

inars for health care providers from

all Diabetes Centers and Diabetes

Outpatient Clinics of the National

Health System. Speakers and educa-

tors were invited from centers

throughout Europe providing a lot of

experience with CSII. The successful

participation at the seminars was

then certified by H.N.D.C, and the

respective Center or Outpatient

Clinic was considered qualified for

applying pump therapy. This was the

case in nearly half of them after the

first two seminars, which took place

in November 2000 and in March

2001;

- H.N.D.C. also took care of inform-

ing people with diabetes about the

new therapeutic option and of

increasing public awareness by

organizing press-conferences and

other events, e.g. taking part at rele-

vant TV and radio programs;

- H.N.D.C. defined the indications,

which need to be fulfilled for a

patient to be treated with CSII.

Candidates should be patients with

type 1 diabetes who are treated with

MDI, and additionally i) did not

achieve a satisfactory glycemic con-

trol, despite all efforts, or ii) show

large fluctuations of blood glucose

values and have frequent and severe

hypoglycemia, especially nocturnal,

or iii) have hypoglycemia unaware-

ness, or iv) need more flexibility

because of shift work or other activi-

ties (e.g. athletics), or v) are women

who plan a pregnancy or are already

pregnant. Special indications are

type 1 diabetes with very low insulin

requirements or advanced complica-

tions, especially persisting painful

neuropathy. Absolute contraindica-

tions are an obvious psychic or intel-

lectual disturbance and alcohol or

drug abuse;

- particularly because of the high

costs, the proper use, that is, applica-

tion only in strictly indicated cases,

of CSII therapy had to be approved

by an independent authority. For this

purpose, the Ministry of Health con-

stituted, already in 2000, a commit-

tee of seven university professors

and chiefs of departments of dia-

betology and endocrinology. Since

then, the committee meets regularly,

under the presidency of S.A. Raptis

and examines every single applica-

tion of a person with diabetes for

starting on pump therapy;

- the process to be followed in every

case for reimbursement of the pump

and supplies was defined by the

Ministry of Health in cooperation

with H.N.D.C. Patients have to apply

to one of the qualified Diabetes

Centers or Outpatient Clinics. They

receive a detailed medical report,

which is then submitted to the public

health insurance, as well as the afore-

mentioned committee. The decision

of the committee is based on this

report and the patient's medical

record, which is saved in the data-

base of the National Diabetes

Network, and is binding for the pub-

lic health insurance. The duration of

the whole process ranges even today

from one or two months. During this

time, companies offer a free "probe"

pump. In this way, patients can be

trained and try out the pump without

having to wait for the final decision.

Clinical experience from the

implementation of CSII in Greece

Given the difficulties regarding per-

sonnel and equipment of some

Diabetes Outpatient Clinics, particu-

larly those residing away from big

cities, a main concern at the begin-

ning of the whole project was ensur-

ing that every patient receives the

appropriate education. H.N.D.C.
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defined a list of all topics that need to

be discussed within the scope of an

education program and called for

adherence to these "guidelines".

Now, education and training pro-

grams vary depending on the capa-

bilities of every clinic, but, in gener-

al, patients are trained individually

for about a week either in an in- or

outpatient setting. Training in han-

dling the pump is done by a techni-

cian of the company representing the

designated pump and usually pre-

cedes the training in actual CSII ther-

apy. Much time is devoted to correct-

ly defining and adjusting the basal

rate, but the responsible diabetes

team has also to cover a number of

topics, such as how to insert and

replace the infusion set and avoid

local infections, what to do to treat

hyperglycemia and hypoglycemia,

how to suspect an upcoming ketoaci-

dosis, and how to cope with "special"

situations, like sport, traveling or

concomitant illness.

To best keep track of the implemen-

tation of CSII throughout the coun-

try, H.N.D.C. asked all involved par-

ties to maintain a "national registry"

in the database of the National

Diabetes Network. Unfortunately,

this proved not to be feasible in prac-

tice, due to a number of reasons.

Among others, patients were some-

times lost to follow-up, because they

did not attend the same clinic or

changed to private diabetologists.

Thus, available data are incomplete

and nationwide results cannot be

given.

According to the records of the com-

mittee of the Ministry of Health,

until March 2006, a total of 437

patients had been put on CSII thera-

py in Greece. Of them, 98 started in

2002 (actually some of them already

in the late 2001), 70 in 2003, 82 in

2004, 157 in 2005 and 30 in the first

three months of 2006. In Athens

(about 40% of the whole population

of Greece), 224 pump therapies, of

which 49 in children and adolescents

and 14 in pregnant women, were

started in 13 clinics, in Thessaloniki

(about 20% of the population), 125

pump therapies in 7 clinics, and in

the rest of the country, 88 pump ther-

apies in 13 clinics. The most com-

mon reason for starting CSII was the

inability of the patient (and his doc-

tor) to achieve satisfactory glycemic

control, which is indicated in 80.9%

of the medical reports/applications

for a pump. Severe and/or nocturnal

hypoglycemia is stated in 68.1% of

the cases and advanced diabetic com-

plications in 21.3%. Pregnancy was

the reason in 8.5% of the cases. 

In the Diabetes Centers of the 2nd

Department of Internal Medicine,

"Attikon" University General

Hospital (formerly in

“Evangelismos” hospital), and the

1st Department of Internal Medicine,

"Laikon" General Hospital, of

Athens University (Director

Professor N. Katsilambros, the

largest group of Greek pump users,

75 patients, 31 men and 44 women,

are being followed. Their age at initi-

ation of CSII was 26.02±1.34 (mean

± SE) years (range 18-58). They had

type 1 diabetes for 11.48±0.85 (range

1-23) years. Since Disetronic, later

Roche Diagnostics, was the first

company on the Greek market, most-

ly a pump of this manufacturer (48

cases, Medtronic pump in 25 cases)

with insulin lispro (63 cases, insulin

aspart in 12 cases) was used. During

the follow-up period of 26.88±3.48

months (range 1-57), 90% of patients

performed 3 or 4 blood glucose tests

daily and changed the infusion set

every 3 or 4 days. HbA1c decreased

from 8.83±0.32% to 7.26±0.25%

(p<0.0001), daily insulin require-

ments also decreased from

50.61±3.11 to 45.13±2.94 IU/d

(p<0.0001) or 0.71±0.03 to

0.63±0.04 IU/kg/d (p<0.0001), while

body weight slightly, but not signifi-

cantly, increased (from 68.65±2.28

to 70.04±1.90 kg, p=NS).

Hypoglycemic events were reduced

from 3.95±0.55/week to

1.78±0.37/week, but data about the

severity of the episodes is incom-

plete. Nevertheless, preliminary data

from 28 pump users, followed for a

mean of 10 months in our depart-

ment, showed a large decrease in

severe (need for help from another

person) events and only a borderline

(p=0.056) decrease in mild hypo-

glycemia. Four episodes of ketoaci-

dosis in 3 patients were documented

in the larger cohort of the 75 patients.

All 4 cases were attributed to con-

comitant infection. Local, at the site

of infusion set insertion, infections in

4 patients was the only documented

side-effect of CSII. Two patients had

to be treated with antibiotics. No

malfunctions of the pumps were

reported. Quality of life and treat-

ment satisfaction was not assessed

by objective means. However, to our

personal experience, a high propor-

tion of patients reported a better

quality of life with the pump com-

pared to the former MDI therapy.

This is also apparent from the low

discontinuation rate; out of the 75,

just 2 patients stopped the CSII ther-

apy, both because they did not like to

continuously wear the pump.

The largest group in the second

biggest city of Greece, Thessaloniki,

is followed in a University Diabetes

Center. During a follow-up of 14.48

months, in this group of 44 patients,

HbA1c decreased from 8.67 to

6.72%, daily insulin requirements

from 54.22 to 36.90 IU and hypo-

glycemic episodes from 15.5 to

4.56/month. The infusion set was

replaced every 3.36 days. Local
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infections occurred in 5 patients.

Satisfactory results were reported

also by non-university Diabetes

Centers, and even by Diabetes

Outpatient Clinics in the country,

although, data is incomplete.

Of special interest are the results of

CSII therapy in 49 children (26 girls

and 23 boys). Their age at initiation

of CSII was 13.08±0.45 years, with

the youngest child 5 years of age.

Diabetes duration was 6.55±0.49

(range 1-18) years. After a follow-up

period of 25.44±1.92 months,

HbA1c decreased from 8.20±0.18%

to 7.58±0.19% (p=0.001) and insulin

requirements from 1.02±0.04 to

0.82±0.03 IU/kg/day (p<0.0001).

Severe hypoglycemic events were

reduced from 0.24±0.12/week to

0.04±0.03/week, albeit not quite sig-

nificantly (p=0.053). Mild hypo-

glycemic events, however, in con-

trast to adults, were not less under

CSII (2.85±0.34/week on MDI vs.

3.13±0.33/week under CSII;

p=0.29). Most children performed

more than 4 blood glucose tests daily

(4.56±0.23). Forty-four children

changed the infusion set every 3

days, 2 children every 2.5 days, 2

every 4 days and one every 5 days.

Three episodes of ketoacidosis in 2

children were reported; for one of

them change of the catheter type

(from Teflon, at an angle inserted,

into a vertical) was considered to be

responsible. Local infections were

rare (2 cases), but most children had

tiny scars at the insertion points of

the infusion set. Six children stopped

pump therapy after 1, 2, 8, 30 and 39

months. In all cases, children

claimed, they found wearing the

pump inconvenient and indiscreet,

particularly in school. 

Our results are in line with most

studies in the literature. Regarding

metabolic control, the first Greek

pump users showed a great improve-

ment, while controlled studies and

meta-analyses in the literature show

a rather small decrease in HbA1c

compared to optimized MDI (5-10)

or no difference at all (5,11,12). The

reason for this apparent discordance

may be the fact that, the higher the

HbA1c at initiation of CSII, the larg-

er the decrease during the therapy

(10,13,14). As mentioned, our

patients were, to a large extent, not

well controlled - in fact this was the

reason for putting 80% of them on

CSII. This could be the explanation

for the observed remarkable reduc-

tion. Hypoglycemia rates are often

reported to decrease under CSII (5-6,

9), but mainly in observational stud-

ies (8), while in other studies only

rates of severe hypoglycemia were

found to decrease (10). Of note, in

children, particularly under 6 years

of age, no difference or even an

increase in the incidence of mild or

moderate hypoglycemia was found

(11,12,15), as it was the case in the

first Greek children who were put on

CSII. When comparing CSII with

MDI in terms of hypoglycemia, an

important point is the basal insulin

used in MDI. The newer long-acting

insulin analogues show a flat action

profile and cause less hypoglycemia

than NPH insulin. Limited data on

this issue are available, but hypo-

glycemia rates do not seem to differ

between groups treated with MDI

and glargine as basal insulin and

CSII (7, 14). The latter still prevails

in respect of metabolic control and

blood glucose fluctuations (7, 14).

We have no data whether any of the

Greek patients put on CSII were

treated before with MDI and

glargine, but this probably was the

case only in very few of them,

because glargine is on the Greek

market since 2004. An increased fre-

quency of diabetic ketoacidosis

episodes is reported in studies pub-

lished before 1993 (6), but later stud-

ies suggest that such episodes are

rather reduced or even eliminated

under pump treatment (5, 10 - 12,

15). This is probably the result of the

improvement in pump technology,

but possibly also of the more proper

patient education. Despite the rela-

tive little experience, the first Greek

pump users did not have more fre-

quent episodes of ketoacidosis com-

pared to the former MDI treatment.

Conclusions and prospects

The implementation of CSII in

Greece was undoubtedly successful.

In a relatively short time period, not

only a remarkable number of patients

are on pumps, but also a great num-

ber of diabetes care providers are

familiar with pump therapy and all

necessary regulations have been

done. The results are very encourag-

ing and comparable to the existing

data in the international literature. As

the number of patients using insulin

pumps will continue to increase (it is

estimated that as of May 2008, there

are over 1,000 pump users in

Greece), some issues need to be

addressed. Because public health

insurance bears the high costs of the

therapy, patients should be carefully

selected. The benefit of CSII appears

to be greater in patients having par-

ticular problems with MDI, such as

recurrent episodes of hypoglycemia

and ketoacidosis and profound dawn

phenomenon, and these patients
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should have priority in accessing the
pump therapy. For such patients
efforts have to be made to simplify
the process of approval and reim-
bursement. As new technologies are
entering the field towards the closed
loop artificial pancreas, like continu-
ous glucose monitoring systems,
training of diabetes care providers
should be continued on a systematic
basis. Last, education of patients
should be optimized in order for
them to take maximum advantage of
the benefits of pump therapy and to
be informed about upcoming devel-
opments.
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