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Abstract

Background: Report of patient characteristics, treatment and re-
sults of diabetic patients assisted at a public tertiary hospital.

Patients and Methods: Standardized clinical and analytical data
regarding patients assisted during 2 years.

Results: Nine hundred and seventy-one visits and 271 patients
were studied. Patients with type 1 (DM1) (15%), type 2 treated with
insulin (DM2-IT) (23%) and type 2 treated with oral agents (DM2-
NIT) (56%) were included. On referral, long-standing disease (11 +
9 years) was present with poor metabolic control (glycated hemo-
globin, HbAlc 8.4 £ 2.0%). Microvascular disease (33-40%), high
blood pressure (HBP) (56%) and dyslipidemia (61%) were com-
mon. Intensive treatment was used in less than half of the patients.
Most of DM2 patients were under medication for HBP and were
using anti-platelet agents (76%) but less than half (46%) were us-
ing lipid-lowering drugs. Despite frequent medical visits, metabolic
control remained poor, HbAlc 8.0 £ 1.9%. In almost half of DM2
patients, systolic blood pressure (45%), serum cholesterol (36%),
serum triglycerides (42%) and HDLc (37%) remain higher or lower
than recommended.

Conclusions: Two fundamental vectors seem to underlie the clini-
cal evolution: aging and B-cell function. DM2-IT represents a group
of specially difficult patients. Intensive medical assistance of dia-
betic patients is still far from routine even in tertiary hospitals.
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Introduction

The increasing prevalence of diabetes mellitus in modern
Western-like societies is a major public health problem, with
significant economic and social consequences [1-3].

At a more basic level, the medical assistance of diabetic
patients is a challenging and time-consuming task. This is
so, because diabetes mellitus is a chronic life-long condi-
tion that requires the active participation of the patient, and
imposes major behavioral changes with significant personal,
intra-familial, job-related and financial consequences. Fur-
thermore, the medical assistance must consider a multifacto-
rial approach, since besides the central objective of a good
metabolic control, acute decompensations must be avoided
even during unusual circumstances and chronic complica-
tions must be actively sought and treated [4]. It is therefore
not surprising that health care costs more than double after
the diagnosis of diabetes is made, although it may be more
unexpected that per capita costs are greater in type 2 diabet-
ics and that hospitalizations account for more than 70% of
these costs [5]. In the last 10 years, prescription costs for
diabetics increased by more than 50% [6].

In the last two decades, seminal clinical studies have ad-
dressed several pertinent issues. These include the objective
evaluation of intensive medical treatment [7-11], the possi-
bility of preventing and/or delaying diabetes mellitus [12-
20] and the possibility of preventing cardiovascular disease
[9, 21-31]. These pivotal studies have redefined the ambi-
ance of medical practice. It remains however to be seen how
the results of those studies have been incorporated in the real
conditions of medical practice. Different settings of course
impose specific constraints. We think therefore useful to ob-
jectively report patient characteristics and results of medi-
cal treatment in one center. Comparing different experiences
may provide useful insights and keys to improve the medical
assistance of diabetic patients [32-34].

Portugal is a rather small and homogeneous country
(area 89,000 km?; population 10,000,000 inhabitants) at the
western frontier of Europe. Following a general trend, the
older population (> 65 years) now represents 15% of the to-
tal. The gross domestic product is about 2/3 of the mean of
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Table 1. Patient Clinical Characteristics

Gender (M/F) (%)

Age (years)

Years since diagnosis

BMI (kg/m?)

Underweight (BMI < 18 kg/m?) (%)
Overweight (25 < BMI < 30 kg/m?) (%)
Obesity (BMI > 30 kg/m?) (%)

Retinopathy (%)
Cataracts (%)
Nephropathy (%)
Cystopathy (%)
Gastroenteropathy (%)
Peripheral neuropathy (%)
Diabetic foot (%)

High blood pressure (%)
Dyslipidemia (%)

Ischemic heart disease (%)
Cerebrovascular disease (%)

Peripheral vascular disease (%)

48/52
55+ 16(9 - 85)
11+9(1 -41)
28.0£5.7(17.1 - 51.6)
2
32
30

35
38
40
10
3
33
3

56
61
13
3
24

Results are presented as %, or as the mean + standard deviation and between parenthesis the range.

the European Union, and depends mainly on the tertiary sec-
tor. Despite the almost universal access to basic commodi-
ties, there is marked social inequality, poverty affects 18% of
the population and 15% of the population is unable to read,
while 57% have only the basic 6-year education program
[35-38].

Health indicators in Portugal are similar to those of
other European countries, with a life expectancy at birth of
72 and 79 years for males and females, a death rate of 9%o and
the infant death rate of 5%o. For a population of 10,000,000
inhabitants, there are annually 33,000,000 outpatient visits,
10,000,000 emergency visits and 1,000,000 hospital admis-
sions. The number of doctors, slightly above 30,000, and
nurses almost 40,000 is considered adequate or almost so
according to international recommendations. Public health
spending is around 8% of the gross domestic product, al-
though 40% of health costs are paid directly by the patient
[38, 39]. Like in other European countries, media evaluation
of the Public Health System is generally negative, contrast-
ing with patient evaluation [40]. A recent report of the World
Health Organization ranks Portugal 12th worldwide regard-
ing medical assistance [41].

The prevalence of diabetes mellitus in Portugal is es-
timated between 4 and 6% (= 500,000 patients). From this
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around 5-10% are type 1 diabetics (25,000-50,000 patients)
while 10% of type 2 diabetic (450,000 patients) regularly use
insulin (50,000 patients) [35, 39]. For the medical assistance
of this population, there are in Portugal 175 endocrine spe-
cialists, 1,500 internal medicine specialists, 1,500 pediatri-
cians (10% with further training in diabetes) and 7,000 gen-
eral physicians [35, 39].

Patients and Methods

All diabetic patients assisted by one of the authors, at the Di-
abetic Outpatient Department of Santa Maria Hospital, dur-
ing the years of 2005 and 2006, were included in the study.
A specific database was defined using the Statistical
Package for the Social Sciences Program, version 12.0 for
Windows (SPSS, Inc., Chicago, Illinois). The following
characteristics were included: 1) record number and name;
2) gender and age; 3) height and weight without shoes or
coats at the first visit and at the last visit; from these the
body mass index (BMI) was computed (BMI = weight (kg)/
height (m)? ); 3) type of diabetes, according to the Ameri-
can Diabetes Association (ADA) and International Diabetes
Federation criteria [4], but further distinguishing between
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Table 2. Rate of Microvascular Complications Across Diagnostic Categories

DM1 DM2-IT DM2-NIT
Retinopathy (%) 33 53 29
Cataracts (%) 6 60 44
Nephropathy (%) 34 59 35
Autonomic cystopathy (%) 5 21 7
Autonomic gastroenteropathy (%) 7 3 3
Peripheral neuropathy (%) 21 40 34
Diabetic foot (%) 1 6 3

type 2 patients regularly using insulin (insulin-treated, IT) or
oral anti-diabetic agents (non-insulin-treated, NIT); 4) years
since diagnosis; 5) blood pressure levels in the last visit; 5)
retinopathy and/or cataracts according to specialized oph-
thalmologic observation; 6) nephropathy using the mean of
the three last microalbuminuria determinations; 7) clinical
evaluation of autonomic cystopathy, gastroenterologic dys-
autonomy and peripheral sensorimotor neuropathy or the
diabetic foot; 8) presence or absence of high blood pressure
(HBP), dyslipidemia, ischemic heart disease, cerebrovascu-
lar or peripheral artery disease by clinical evaluation using
complementary methods when necessary; 9) diabetic medi-
cation currently used; 10) cardiovascular medication cur-
rently used; 11) dyslipidemia medication currently in use;
12) anti-platelet medication currently in use; 13) glycated
hemoglobin (HbAlc), the last one and the first obtained
during follow-up; 14) analytical evaluation in the last visit
including glucose, cholesterol, triglycerides, HDLc, fibrino-
gen, C-reactive protein (CRP), erythrocyte sedimentation
rate and homocysteine obtained after an overnight fast; 15)
last endocrine analytical evaluation including serum ACTH,
cortisol, DHEAS, renin, aldosterone, C-peptide and 24 h uri-
nary excretion of cortisol, C-peptide and aldosterone.

All analytic measurements were performed in the Clini-
cal Pathology Laboratory of Santa Maria Hospital using
standardized methodology. In brief glucose, cholesterol,
triglycerides and HDLc were measured by automated enzy-
matic methods (Modular Analytics, F. Hoffmann-La Roche
Ltd, Basel); HbAlc was measured by affinity chromatog-
raphy (Primus Diagnostics, Kansas City); the erythrocyte
sedimentation rate was measured by the Westgreen method
(National Instruments Netherlands BV, Woerden), fibrino-
gen by the Emett-Claus method (F. Hoffmann-La Roche Ltd,
Basel) and CRP using turbidometry (Horiba ABX, Montpel-
lier); intra- and interassay coefficients of variation were less
than 5% in every case. Enzyme immunoassay methods were
used for the determination of ACTH, cortisol, DHEAS, C-
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peptide, homocysteine, and urinary cortisol, C-peptide and
aldosterone (Diagnostic Products Corporation, Los Angeles)
while radioimmunoassay methods were used for rennin and
aldosterone measurements (Diagnostic Products Corpora-
tion, Los Angeles); intra- and interassay coefficients of vari-
ation were less than 10% in every case.

Results are presented as the mean + standard deviation
or as percent as appropriate. Statistical analysis used the
SPSS program. Results between groups were compared us-
ing the Student’s t test or the ¥ test as appropriate as well as
ANOVA. For multiple comparisons, the Bonferroni correc-
tion was used. The normal distribution of continuous vari-
ables was verified with the Kolmogorov-Smirnov test and
non-normal distributed variables were log-transformed prior
to further statistical analysis [42, 43].

Results
Patient characteristics

Nine hundred and seventy-one outpatient visits, regard-
ing 271 patients occurred during the 2-year period (2005
and 20006). Yearly 94 new patients were admitted while 20
patients were lost for follow-up. The total number of visits
represents 28% of the total of outpatient endocrine visits dur-
ing the same period. During this period, 21 of these patients
were admitted 26 times to the inpatient department. Patients
were referred by their general physicians, although some
were also referred form other departments of the hospital.
Forty-three patients (16%) presented type 1 diabetes
mellitus (DM1), 62 patients (23%) presented type 2 diabetes
mellitus and were regularly treated with insulin (DM2-1T),
152 patients (56%) presented type 2 diabetes mellitus and
were treated with oral anti-diabetic drugs (DM2-NIT), 12
patients (4%) presented secondary diabetes mellitus (DMS)
and two patients (1%) presented maturity onset diabetes of
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Table 3. Rate of Macrovascular Disease Across Diagnostic Categories

DM1 DM2-IT DM2-NIT
High blood pressure (%) 21 71 63
Dyslipidemia (%) 50 66 63
Ischemic heart disease (%) 2 16 17
Cerebrovascular disease (%) 0 7 3
Peripheral vascular disease (%) 7 31 27

the young (MODY). Given the small number of patients
with DMS and MODY, these patients were not included in
the subsequent statistical analysis.

Patient characteristics are summarized in Table 1. Pa-
tients were middle-aged and mildly overweight. There were
significantly more male patients in DM2-NIT, y*> = 7.6, df =
2, P <0.05, 55% vs. 36%, and DM1 patients were signifi-
cantly younger, F(2,254) =90.761, P <0.001, 32 + 14 years
vs. 61 + 12 years. Time since diagnosis was also significantly
different across diagnostic groups, F(2,254) = 10.223, P <
0.001, being significantly lower in DM2-NIT (9 + 8 years vs.
14 4+ 9 years). DM patients were significantly leaner than ei-
ther DM2 patients, F(2,254) = 13.897, P < 0.001, 23.1 + 3.8
kg/m? vs. 29.1 £ 5.4 kg/m?. When referred to the outpatient

department, metabolic control, considering HbAlc, was less
than optimal and differed significantly across diagnostic
groups, F(2,241) = 9.732, P < 0.001, with post hoc analysis
revealing higher values in both DM1 (8.8 +2.2%) and DM2-
IT (9.3 £2.0%) than in DM2-NIT (8.0 + 1.7%).

The rate of clinically significant chronic microvascular
complications across diagnostic groups is presented in Table
2. Retinopathy (x> = 8.7, df = 2, P < 0.05), cataracts (> =
26.2, df = 2, P < 0.005), nephropathy (> = 12.5, df =2, P <
0.05) and autonomic cystopathy (x> = 11.8, df = 2, P < 0.05)
were always more common in DM2-IT, with no differences
between DM1 or DM2-NIT patients, except for cataracts
also more common in DM2-NIT patients. There were no dif-
ferences regarding autonomic gastroenteropathy, peripheral

Table 4. Selected Biochemical Parameters Across Diagnostic Groups

DM1 DM2-IT DM2-NIT
VS (mm) 11+9 34 £31 13+23
CRP (mg/dL) 0.25+0.47 0.54 + 0.64 0.43 £ 0.54
Homocysteine (umol/L) 7x2 12+6 13+5
Fibrinogen (mg/dL) 320 £ 56 369 £53 342 + 135
ACTH (pg/mL) 23+ 15 23+ 14 22+ 12
Cortisol (ng/dL) 19+£7 16 £8 20+7
Renin (pg/mL) 19+10 27+£19 26 +34
Aldosterone (pg/mL) 124 £ 117 106 £ 73 106 £ 66
C-peptide (ng/mL) 0.9£0.5 1.9£09 28+13
Cortisol (pg, 24 h urine) 78 £39 109 £ 49 91+43
Aldosterone (g, 24 h urine) 18+20 20+29 14£20
C-peptide (pg, 24 h urine) 15+26 56+ 59 93 £ 56
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Pharmacological regimens in DM1 patients
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Figure 1. Pharmacological regimens in DM1 patients. T: pancreas transplant; CSCII: continuous subcutaneous insulin infusion;
IA-INS: intermediate acting insulin; RA-INS: rapid acting insulin; INSMIXT: pre-mixed insulin with intermediate acting insulin and
10, 20 or 30% of rapid acting insulin; M: metformin; P: pioglitazone; A: acarbose; S: sulphonylurea; NT: nateglinide; N: without
pharmacological drug therapy. Number of patients with each regimen is presented in the horizontal axis. The most common regime
is filled dark gray and the other common regimens are filled light gray.

neuropathy or the diabetic foot.

In Table 3, the rate of clinically significant macrovascu-
lar disease across diagnostic groups is presented. HBP (> =
30.2,df=2,P<0.001), ischemic heart disease (y* = 6.0, df
=2, P <0.05) and peripheral vascular disease (y* =9.2, df =
2,P<0.01) were significantly less common in DM1 patients,
with no differences between DM2-IT and DM2-NIT. No dif-
ferences could be found regarding dyslipidemia or cerebro-
vascular disease.

Table 4 presents selected biochemical parameters across
diagnostic groups. Homocysteine, a common marker of en-
dothelial dysfunction was significantly higher in both DM2-
IT and DM2-NIT, F(2,224) = 12.389, P < 0.001, 13 + 6 vs. 7
+ 2. No differences could be found regarding common mark-
ers of the inflammatory processes. Serum C-peptide and the
24 h urinary excretion of C-peptide were significantly dif-
ferent across all diagnostic groups, F(2,206) = 10.815, P <
0.001 and F(2,215) = 16.296, P < 0.001. The 24 h cortisol
urinary excretion was significantly increased in DM2-IT pa-
tients compared with the other groups, F(2,227) =2.812, P <
0.05, 109 £ 49 vs. 88 + 42.

Therapeutic regimens

Therapeutic regimens varied widely in each diagnostic
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group. In every case, patients were carefully instructed re-
garding an adequate meal plan, and an appropriate exercise
schedule. Also, in every case patients followed a regular plan
for self-monitoring of blood glucose.

Therapeutic regimens used in DM1, DM2-IT and DM2-
NIT patients are presented in Figures 1-3.

Regarding DM1 patients, the majority of the patients
used intermediate-acting or insulin mixtures twice daily, be-
fore breakfast and before dinner/supper, with half of them
also using rapid-acting insulin before lunch; half of the
patients were also using metformin twice/thrice daily. Six
patients used the continuous subcutaneous insulin infusion
system.

DM2-IT patients were treated with intermediate-acting
or insulin mixtures twice daily, before breakfast and before
dinner/supper, and 20% were also taking rapid-acting insulin
before lunch. Seventy-five percent of the patients were also
taking metformin twice or thrice daily. One patient used the
continuous subcutaneous insulin infusion system.

Most of DM2-NIT patients were treated with two dif-
ferent drugs, generally metformin and a sulfonylurea (68%).

Two-thirds (67%) of the patients were under HBP medi-
cation; however, the distribution was significantly different
across diagnostic groups, x> = 47.3, df =2, P < 0.001, 89%
in DM2-IT patients, 71% in DM2-NIT patients and 26%
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Pharmacological regimens in DM2-IT patients

cscil
IAINSx1+M+S
IA-INSx2+M
IAINSx2+M+A
IAINSx2+RAINS

IAINSx2+RAINS+M

INSMIXx2

INSMIXx2+M
INSMIXx2+M+A

INSMIXx2+RAINS

INSMIXx2+RA-INS+M 4

10

15 20 25

Figure 2. Pharmacological regimens in DM2-IT patients. T: pancreas transplant; CSCII: continuous subcutaneous insulin infusion;
IA-INS: intermediate acting insulin; RA-INS: rapid acting insulin; INSMIXT: pre-mixed insulin with intermediate acting insulin and
10, 20 or 30% of rapid acting insulin; M: metformin; P: pioglitazone; A: acarbose; S: sulphonylurea; NT: nateglinide; N: without
pharmacological drug therapy. Number of patients with each regimen is presented in the horizontal axis. The most common regime
is filled dark gray and the other common regimens are filled light gray.

in DM1 patients. Monotherapy was used in 49% of these
patients and the class of angiotensin converting enzyme in-
hibitors was used in 80% of these. In 21% of the patients
under therapy, double therapy was used with angiotensin
converting enzyme inhibitors being used in 70% and angio-
tensin receptor antagonists in 30%, although both were used
in only 8%; 20% were using three or more drugs to lower
blood pressure.

Less than half (41%) of the patients were prescribed
lipid-lowering drugs, and again the distribution was signifi-
cantly different across diagnostic groups, x> = 13.3, df = 2,
P <0.001, 47% in DM2-IT patients, 46% in DM2-NIT pa-
tients and 16% in DM1 patients. Of these two-thirds were
using statins as monotherapy while 1%, 3% and 3% used
fibrates, nicotinic acid or ezetimibe. Eighteen percent were
using double therapy with statin and fibrate being the choice
in 84% of these patients.

Two-thirds of the patients were using anti-platelet agents
again with significant differences across diagnostic groups,
y>=453,df =2, P<0.001, 82% in DM2-IT patients, 73%
in DM2-NIT patients and 23% in DM1 patients. In 82% of
these, low dose acetylsalicylic acid (100 - 150 mg) was be-
ing used.

18
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Results

At their last visit, metabolic control, judged by HbAlc is still
far from optimal, 8.0 + 1.9%, with significant differences
across diagnostic groups, F(2,243) = 8.053, P < 0.001, 9.3
+2.4% in DM1 patients, 8.6 + 1.6% in DM2-IT patients and
7.4 + 1.6% in DM2-NIT patients, the differences being sig-
nificantly between all groups (Table 5). Paired t-test analysis
showed that HbA lc¢ significantly decreased from the first to
the last visit, from 8.5+ 2.0% to 8.1 +£ 1.9%, t=-3.177,df =
235, P < 0.005, although when individual diagnostic groups
were considered, the difference was not significant in DM1
patients.

When all patients were considered together, no signifi-
cant weight change was found between the first and the last
visit; however, when diagnostic groups were individually
analyzed, a significant weight gain was found both in DM1
and DM2-IT patients, t = 2.045 and 2.390, df = 39 and 57, P
<0.05, while a significant weight loss occurred in DM2-NIT
patients, t = 1.970, df = 141, P < 0.05.

Both systolic and diastolic blood pressure levels dif-
fered significantly between diagnostic groups at the last visit,
F(2,244) = 14.501 and F(2,244) = 5.85, P < 0.005, with sig-
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Pharmacological regimens in DM2-NIT patients
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Figure 3. Pharmacological regimens in DM2-NIT patients. T: pancreas transplant; CSCII: continuous subcutaneous insulin infu-
sion; IA-INS: intermediate acting insulin; RA-INS: rapid acting insulin; INSMIXT: pre-mixed insulin with intermediate acting insulin
and 10, 20 or 30% of rapid acting insulin; M: metformin; P: pioglitazone; A: acarbose; S: sulphonylurea; NT: nateglinide; N: without
pharmacological drug therapy. Number of patients with each regimen is presented in the horizontal axis. The most common regime
is filled dark gray and the other common regimens are filled light gray.

nificantly lower levels in DM1 patients and no differences
between DM2 patients. Almost half of the DM2 patients pre-
sented systolic blood pressure levels above current recom-
mendations.

Although serum cholesterol levels did not differ signifi-
cantly across diagnostic groups, in DM1 patients, serum tri-
glyceride levels were significantly lower, F(2,241) = 2.893,
P < 0.06, and serum HDLc levels were significantly higher,
F(2,240) =5.164, P < 0.01, than in either DM2 group.

Discussion

Unless dramatic epidemiologic changes or scientific break-
throughs occur, in the 21st century, diabetes mellitus will be
one of the most common chronic serious disorders, making
up a major fraction of general physician, internist and endo-
crinologist activity, and pervading all other medical speci-
alities [1-3]. Both, the increasing incidence of diabetes and
the recently documented decreased mortality of diabetic pa-
tients, will contribute [1].

At current estimates, in 10 - 20 years, there will be
800,000 diabetic patients in Portugal, consuming around
20% of Public Health resources [1-3, 35, 39, 44]. From these
about 10% will be type 1 diabetic patients and maybe an-
other 10% type 2 diabetic patients requiring insulin. Both
groups require specialized and multidisciplinary assistance
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[4]; since each diabetic patient must be seen, at least 3-4
times a year, for an hospital-based endocrine specialist with
2,000 visits/year, and diabetics comprising 30% of the prac-
tice, a theoretical ceiling of around 200 patients can be as-
sisted [44].

For reasons stated above, the medical assistance of dia-
betic patients is a complex, challenging and time-consuming
task [4]. Scientific evidence, incorporated in professional
recommendations, objectively and clearly defines multiple
goals, at different levels, for example, metabolic control,
blood pressure and lipid management, prevention of car-
diovascular disease, eye, kidney, foot and dental care, com-
mon infectious diseases prophylaxis, notwithstanding pa-
tient wellbeing, empowerment and social integration [4].
Although scientific evidence is sound, it remains to be seen
how these recommendations are incorporated in the real con-
ditions of medical practice. Still another problem would be
to acknowledge the constraints that these impose on the pa-
tients, and to evaluate their adherence to the medical plan.

The next step after careful medical assistance is to de-
fine and update adequate databases of clinical records. This
allows for the objective and inter-center evaluation and com-
parison of medical assistance. More importantly, this is fun-
damental to identify critical issues and to advance scientific
knowledge. These are the objectives of the present report.

Santa Maria Hospital, in Lisbon, Portugal, is a tertiary
medical center with an associated medical school. Diabeto-
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Table 5. Results of Medical Treatment

DM1 DM2-IT DM2-NIT

HbAlc (%) 93+24 8.6+ 1.6 7.4£1.6
HbAlc <7% (%) 8 15 45
HbAlc < 8% (%) 30 34 71

A HbAlc (first-last visit) -04+23 0.7£1.8 0.6 1.7
Serum glucose (mg/dL) 181 £93 169 £ 81 157+ 65
A weight (kg) (first-last visit) 217 -2+£5 1+4
SBP (mmHg) 117+£24 136 £ 16 136 £21
SBP <130 mmHg (%) 84 53 55
DBP (mmHg) 65+ 13 72£9 73+ 14
DBP < 80 mmHg (%) 88 89 84
Serum cholesterol (mg/dL) 192 £ 60 195£38 191 £42
Serum cholesterol <200 mg/dL (%) 75 64 64
Serum triglycerides (mg/dL) 114 £ 160 169 £ 96 152+ 90
Serum triglycerides < 150 mg/dL (%) 89 51 58
Serum HDLc (mg/dL) 66+22 56 £26 54+ 17
Serum HDL > 45 mg/dL (%) 85 72 63

SBP: systolic blood pressure; DBP: diastolic blood pressure.

logic assistance has a long-standing record in the hospital
and medical school. The assistant team includes specialized
medical doctors, nurses, nutritions/dietitians and psycholo-
gists. Institutional collaboration with other medical speciali-
ties within the hospital, like ophthalmology, nephrology, car-
diology, neurology and vascular surgery is well established.
It comprises the full spectrum of medical assistance to dia-
betic patients, including emergency assistance, inpatient
clinic, obstetric and pediatric assistance and health educa-
tion. For a long time, the department has regularly collabo-
rated with the General Physicians of the Lisbon area and is
responsible for the undergraduate and post-graduate educa-
tion within the medical school.

It is within the above mentioned setting that presented
results must be considered. Although data relate to a single
medical doctor, with the advantage of uniformity, results
largely reflect the medical assistance of the diabetic team.

A total of almost 300 patients, were assisted, generally
with 3-4 visits/year. Drops-outs from the clinic were rare,
contrasting to what occurs in other diseases [45]. The dis-
tribution across diagnostic categories, as defined, is still not
adequate with less than desirable rates of DM1 and DM2-
IT and too many DM2-NIT patients. Patients were mainly
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referred by their general physicians, except DM patients,
previously assisted at the pediatric department or at other in-
stitutions. In either case, long-standing diabetes was already
present, grossly diminished insulin reserve was present in
DM2-IT patients and the metabolic control was poor, mainly
in DM1 and DM2-IT patients. Age differences were as ex-
pected.

More than 75% of the DM2 patients were either obese or
overweight; this is well recognized and emphasizes the im-
portance of obesity and insulin resistance in the pathogenesis
of type 2 diabetics [32, 33]; however, since almost half were
only overweight, it seems slight excess body weight may be
enough, even in the absence of obesity [46]. On the other
side in DM patients the rate of obesity is markedly less than
what can be found in the general population.

In this group of diabetic patients, with long-standing
disease and less than optimal metabolic control, microvas-
cular target organ disease is common. Some of these, like
autonomic and peripheral neuropathy lack simple and objec-
tive assessment methods, and true frequency may be differ-
ent from that reported [47]. Curiously enough, although time
since diagnosis is not markedly different across diagnostic
groups, and age is not markedly different between type 2 dia-
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betic patients, these complications are much more frequently
in DM2-IT patients, suggesting the importance of residual
B-cell function and aging.

Again in this group of patients, HBP and dyslipidemia
are common, but the rate of dyslipidemia is not significantly
different across diagnostic groups and is for the most part
hypercholesterolemia, not hypertriglyceridemia [48]. Clini-
cally significant cardiovascular disease is not however very
common, except for peripheral vascular disease, arguing for
the lack of sensitivity/specificity of clinical evaluation. Again
cardiovascular risk factors and established cardiovascular
disease are more common in DM2-IT patients, suggesting
the importance of B-cell function and aging. This same effect
of aging and residual B-cell function, is also apparent regard-
ing markers of the inflammatory process (more common in
the DM2-IT group) [49-52].

Pharmacological treatment in this group of selected pa-
tients presents some distinctive features. In the DM1 group,
only about half of the patients, are under intensive treatment
including those using the continuous subcutaneous insulin
infusion system; on the other hand, half of the patients are
using drugs to correct insulin resistance; these data may be
open to discussion [4]. These characteristics are even more
marked in the DM2-IT group. Most of the patients of the
DM2-NIT group are under combined treatment with drugs
to correct insulin resistance and classical or new secretagogs.
Some “old” drugs, like acarbose, new drugs like glitinides,
glitazones and DPP-IV inhibitors, or new formulations of
classical drugs like inhaled insulin are only marginally used
or not at all, and this may also be open to discussion [4].

Pharmacological treatment of HBP and/or nephropathy
seems adequately prescribed; however, half of the patients
were under monotherapy and this may fall off the target [4,
53]. Under treatment of dyslipidemia is apparent given the
difference between reported rates of dyslipidemia and the
rate of patients using lipid-lowering drugs [54]. The most
common dyslipidemia is hypercholesterolemia, like in the
general population, explaining the wide use of statins [48,
54]. More specifically under treatment of mild forms of hy-
pertriglyceridemia and/or low HDLc seems to occur. Anti-
platelet agents, mostly low dose acethylsalicilic acid, was
widely used as recommended [4, 55].

Results are somehow disappointing.

Metabolic control is far from acceptable, mainly in DM1
and DM2-IT patients, and since referral, it did not improve
in DM1 patients, decreasing only slightly in DM2-IT and
DM2-NIT patients. Furthermore, HbA1c does not complete-
ly reflect the degree of metabolic control, with the extent of
posprandial glycemic excursions and glycemic variability
being also significant factors and these were not specifically
evaluated [56]. Systolic blood pressure is not adequately
controlled in DM2 patients, although diastolic blood pres-
sure is [54]. Dyslipidemia persists in almost half of DM2
patients [55].
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These results may be compared with those reported in
the literature.

Special conditions of course characterize prospective
clinical trials.

In the DCCT, regarding DM1 patients, followed for a
mean of 6.5 years, patients under conventional treatment,
one or two daily injections of insulin, were compared with
those under intensive therapy, administration of insulin three
or more times daily. Mean HbAlc was around 9% in the
first group and around 7% in the second one, in fact at the
end of the study 9.1% vs. 7.4% [7]. At the end of the study
only 3-4% of the patients had hypertension and only 26-30%
had dyslipidemia [7]. More interestingly, 11 years after, now
treated by their own health care providers, mean HbAlc was
7.9%, 40% had hypertension and 50% had dyslipidemia [9].

In the UKPDS, regarding newly diagnosed DM2 pa-
tients, followed for 10 years, conventional treatment was
compared with intensive treatment. Mean HbAlc was 7.9%
vs. 7.0%, in fact around 9% and 8%, respectively at the end
of the study. Mean blood pressure levels (excluding patients
under chlorpropamide treatment) were 138/80 at 6 years of
follow-up [10].

Those results may be contrasted with those of more real
medical practice conditions.

Comparing metabolic control in 18 countries in Europe,
Japan and North America, Mortensen et al [57] found that
DMI1 patients assisted at pediatric centers presented a mean
HbA 1c of 8.6%, with 34% of the patients presenting values
< 8%. As noted by the authors, these were specialized multi-
disciplinary health care centers, and these patients probably
represented the best-managed patients in those countries.

According to the Swedish National Diabetes Register,
and regarding type 1 diabetic patients, mean HbAlc was
8.0%, with 21% of the patients presenting values < 7%; the
proportion of the patients using anti-hypertensive drugs was
34% with a mean blood pressure of 129/74 mmHg, and 39%
of them presenting values below 139/80 mmHg, 25% were
using lipid-lowering drugs, with mean values for total cho-
lesterol and triglycerides of 184 mg/dL and 99 mg/dL, while
17% of the patients were using aspirin. Interestingly enough,
the vast majority of the patients were treated by specialists in
diabetology, endocrinology or internal medicine, with spe-
cialist nurses and dietitians, and continuous subcutaneous
insulin infusions were used by 14% of the patients [58].

Some general data regarding diabetic subjects, mostly
reflect DM2 patients. In the Diabetes Quality Improvement
Project, using data from the National Health and Nutrition
Examination Survey (NHANES III) from 1988-1994 and
the Behavioral Risk Factors Surveillance System from 1,195
diabetic subjects aged 18-75, median HbAlc was 7.5% with
less than half (43%) with values below 7%, median systolic
blood pressure levels of 131 mmHg with 30% presenting
values above 140 mmHg, median LDLc of 134 mg/dL, with
more than half of the subjects with values above 130 mg/
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dL. Only 38% of the subjects monitored their blood glucose
level at least once daily, only 46% received influenza vac-
cine last year, and only 27% ever received the pneumococcal
vaccine [59].

Using more recent data from the National Health and
Nutrition Examination Survey (NHANES) 1999-2002, re-
garding self-reported diabetic subjects, of whom 41% had
the disease for more than 10 years, 27% were taking insu-
lin, and 18% were not using drugs for diabetes, Resnick et
al [60] found a mean BMI of 31.8 kg/m?, with a waist cir-
cumference of 109 cm in men and 106 cm in women. Mean
values for relevant biochemical parameters were fasting se-
rum glucose, 150 mg/dL, and fasting total cholesterol, 204
mg/dL. Regarding ADA clinical practice recommendations
2001, 50% presented HBAlc < 7%, and 21% presented
HbA1c between 7 and 8%. Proportion of diabetic subjects
achieving LDL (< 100 mg/dL), triglycerides (< 200 mg/dL),
HDL (> 45 mg/dl for males and > 55 mg/dL for females) and
blood pressure targets (< 130/80) were 36%, 65%, 27% and
40%, respectively.

In a national population-based survey of Australian
adults with DM2, the proportion of subjects reaching tar-
gets for HbAlc (< 7%), total cholesterol (< 210 mg/dL) and
blood pressure (< 140/90 mmHg) were 57%, 53% and 46%,
respectively; all three targets were only reached by 13% of
the subjects (or 2% considering the more stringent ADA
2004 criteria) [61].

In short, referral to a tertiary hospital center for the as-
sistance of diabetic patients is still far from what it should be.
Patients however, as expected, have long-standing disease
and mediocre metabolic control. Micro- and macrovascular
disease is common particularly so in DM2-IT patients. $-cell
function and aging seem to be the relevant factors underlying
clinical evolution, and in this regard, DM2-IT presents the
most difficult management problems. Complex multifacto-
rial assistance is used but fails short of intensive treatment.
Metabolic control remains poor, systolic blood pressure re-
mains high and dyslipidemia is not fully corrected. Even so,
the burden of the disease and of the associated medical man-
agement must be very high for the patient, and adherence is
probably low, although it was not specifically evaluated.

There is of course substantial opportunity for improve-
ment. However, some previous attempts, for instance struc-
tured personal care (for patients) or educational outreach
(for doctors) have only obtained limited results at the best.
A more radical analysis would suggest the need for system
change, and the search for new paradigms of health care
[62].
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