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ABSTRACT

Diabetes includes a group of metabolic disorders in which there is hyperglycemia. This can be due to impaired insulin
secretion, insulin action or both. Chronic hyperglycemia is associated with serious long-term complications in several organs,
especially in the eyes, kidneys, nerves, heart and blood vessels. In our country this disorder affects 13.8% of the population.
There are several types of diabetes although most patients suffer type 2 diabetes.

We set out to review the diagnostic process, screening recommendations, prevention strategies, initial assessment upon
diagnosis, therapeutic targets regarding both blood glucose levels and the other vascular risk factors while also considering
healthy lifestyles and brief references to medications recommended in each section.
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DIABETES

Diabetes includes a group of metabolic disorders
in which there is hyperglycemia. This can be due to
impaired insulin secretion, insulin action or both.
Chronic hyperglycemia is associated to serious long-
term complications in several organs, especially in the
eyes, kidneys, nerves, heart and blood vessels!.

CLASSIFICATION

Type 1 diabetes mellitus (Type 1 DM) is characte-
rized by the loss of insulin-producing beta cells in the
pancreas, leading to complete insulin deficiency.

Type 2 diabetes mellitus (Type 2 DM) is charac-
terized by insulin resistance which is progressively
combined with reduced insulin secretion.

Gestational diabetes mellitus (GDM) is diagnosed
in the second or third trimester of pregnancy in wo-
men without a previous history of DM.

Other specific types: monogenic DM (neonatal
DM, MODY DM (maturity-onset diabetes of the
young) LADA DM (latent autoimmune diabetes of
the adult), disorders of the exocrine pancreas (cystic
fibrosis, ...) drug-induced diabetes (glucocorticoids,
antiretrovirals, ...).

Text accepted: 21/04/2017

PREVALENCE

In our country, the Di@betes study showed that
diabetes affects 13.8% of adults over 18 years old (al-
most half of which, 6%, remain undiagnosed)?.

DIAGNOSIS

The classic symptoms of untreated diabetes are
polyuria (increased urination), polydipsia (increased
thirst), weight loss, blurry vision, polyphagia (increa-
sed hunger) although these may be absent.

Hyperglycemia progressively affects our organs
without developing signs or symptoms. Therefore
early diagnosis and management are essential.

We can use four different options to diagnose dia-
betes !:

— Glycated hemoglobin (HbAc) 26.5%, or

— Fasting plasma glucose (FPG) level > 126mg/
dl, or

— Plasma glucose (PG) 2200mg/dl two hours af-
ter a 75 g oral glucose load (OGL),

All of them have to be positive at least rwice.

— Random plasma glucose (PG) > 200mg/dl with
unequivocal signs of hyperglycemia.
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There is no need to repeat the determination in
this case.

None of the tests is superior to the rest.

HbA1c will be used if the method has been certi-
fied by the National Glycohemoglobin Standardiza-
tion Program (NGSP) and standardized by the Dia-
betes Control and Complications Trial (DCCT).

GESTATIONAL DIABETES

DGM is defined as any degree of glucose into-
lerance identified from the second trimester of preg-
nancy. It is recommended that a test to diagnose DM
be used (using standard criteria) at first prenatal visit.

The American Diabetes Association (ADA) re-
commends screening GDM in pregnant women
without known prior diabetes at 24-28 weeks either by
means of the 75g oral glucose tolerance test (OGTT)
or by means of a «two-step» strategy including a 50g
nonfasting GL followed by a 100g OGTT if the first
is positive three hours later.

The difficulty lies in agreeing the cutoff points
which define the problem since there is a continuous
relation between maternal plasma glucose and perina-
tal outcomes. These variability regarding cutoff points
entails an estimated prevalence ranging between 8.8%
and 35.5%>°.

GDM can damage the health of the fetus (abnor-
malities, miscarriage, accelerated growth, ...) and the
mother, for whom it entails an important risk factor
for the development of type 2 DM in the future.

Women with GDM will need further assessment
between week 4 and 12 after delivery to rule out overt
DM (with plasma glucose according to the National
Institute for Health and Care Excellence—- NICE#
with OGTT according to the ADA!).

Screening should be repeated every three years if
normal and every year if any prediabetes stage is de-
tected.

CATEGORIES OF INCREASED RISK FOR
DIABETES

DM is a continuous process and we can find a spe-
cial predisposition towards its development among
patients with plasma glucose levels between certain
limits':

— Impaired fasting glucose (IFG): FPG between
100 and 125 mg/dl,

— Impaired glucose tolerance (IGT): 2-hr PG
between 140 and 199 mg/d],

— HbA . between 5.7 and 6.4%

All tests are equally appropriate and for all tests
the risk is continuous becoming disproportionately
greater at higher ends of the range.

SCREENING

Diabetes has a long-term asymptomatic period
during which already micro and macro-vascular com-
plications start to develop. This makes screening stra-
tegies most advisable and all guidelines recommend
carrying out screening for diabetes in high-risk pa-
tients since there is no evidence on the effectiveness of
community screening.

The strategy recommended by the NICE guideli-
nes is to use a validated self-assessment questionnaire
(FINDRISK) (Table 1) for people aged over 40 with
no further risk factors and those aged 25-39 from
high-risk and vulnerable groups (Table 2). For scores
under 15 (low or intermediate risk) it is recommended
to reassess the risk at least every 5 years. For scores
of 15 or more (high risk), blood test should be offe-
red to determine FPG or HbAlc and if normal, the
questionnaire should be repeated at least every three
years. If prediabetes is detected, prevention measures
should be offered and the risk should be reassessed
every year.

Patients with prediabetes should be offered tra-
ining and support, including self-management pro-
grams to develop and keep healthy habits which can
prevent or delay the appearance of diabetes.

These programs should be aimed at achieving and
keeping 7% weight loss of initial weight, physical ac-
tivity of moderate intensity (brisk walking for at least
150 minutes every week) and appropriate diet (pre-
ferably Mediterranean but according to individual
preferences low— glycemic index diets, low—carb diets
and high-protein meal plans can be acceptable)!>.

Once the increased risk for diabetes has been
identified, the detection and management of modifia-
ble cardiovascular risk factors is a priority.

Treatment with metformin 1 for the prevention
of T2DM should be considered for patients with pre-
diabetes, especially with BMI>35 kg/m?, aged under
60, women with prior GDM and those with persisting
elevation of HbA ¢ despite correct modifications of
lifestyle.

The ADA supports the high - unsaturated fat Me-
diterranean diet as a means to prevent diabetes. (The
quality of fat is more important than its quantity).
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INITIAL EVALUATION (COMPREHENSIVE
MEDICAL ASSESSMENT)

Newly diagnosed patients require complete me-
dical assessment to classify the type of diabetes, iden-
tify cardiovascular risk factors, already developed
complication, other comorbidities and medications

(Table 3).

EVALUATION OF COMORBIDITIES OTHER
THAN VASCULAR DISORDERS

The assessment of diabetes-related complications
and common disorders affecting diabetic patients can
complicate the management of the disease.

Liver, pancreas, endometrial, colon/rectal, breast
and bladder cancer; fatty liver (hepatic steatosis); frac-

Table 1: Findrisk test. Adapted from Lindstrom J, Tuomilehto J. The Diabetes Risk Score: A practical tool to predict type 2 diabetes risk.
Diabetes Care. 2003;26:725-31

TEST FINDRISK
(Mark the appropriate answer with an X)

1. Age:
0 Under de 45 years (0 p.)
U 45-54 years (2 p.)
U 55-64 years (3 p.)
Q Over de 64 years (4 p.)

2. Body mass index (BMI) Weight (kg)/ size (m?):
Weight: (kg) / Size (m?)
Q Under de 25 kg/m? (0 p.)
Q Entre 25-30 kg/m? (1 p.)
Q Over de 30 kg/m? (3 p.)

L]

3. Weight circumference measured below the ribs (usually at the level of the navel):

Men Woman
Q Less than 94 cm
3 94-102 cm

Q More than 102 cm

1 80-88cm (3 p.)

Q Less than 80 cm (0 p.)

O More than 88 cm (4 p.)

4. Are you usually physically active for more than 30 minutes every day? This includes physical activity during work,

leisure or daily routine:
dYes(Op.) WNo(2p.)

5. How often do you eat vegetables or fruit?:
QO Every day (0p.) 1 Notevery day (1 p.)

6. Have you ever taken medication for high blood pressure on a regular basis?::

7. Have you ever been found to have high blood glucose (e.g. in a medical examination, during an illness, during

d No (0p.) dYes(2p.)¢
pregnancy)?:
d No (0p.) Q Yes (5 p.)

8. Have any members of you immediate family or other relatives ever been diagnosed with diabetes (type 1 or type 2):

d No (0p.)

O Yes: grandparent, aunt, uncle or first cousin. (3 p.)

Q Yes: parent, brother, sister or own child (5 p.)

L]

Total Risk score:

Score over 14 determines high risk for developing diabetes

FINDRISK score test cannot replace standard diagnosis.
You should pursue consultation with your doctor.
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tures; impaired hearing; obstructive sleep apnea; perio-
dontal disease; low testosterone in men; HIV; anxiety
disorders, depression, cognitive impairment, eating be-
havior disorders and severe mental disorders.

IMMUNIZATION

All diabetic patients need the following vaccines :

— Influenza vaccine

— Hepatitis B vaccine

— Pneumococcal vaccine

PPSV23 (pnemwmococcal polysaccharide vaccine)
for patients aged 2 to 64.

PCV13 (pneumococcal conjugate vaccine) for pa-
tients 65 or older (we should always leave at least one
year after previous vaccination with PPSV23).

TARGETS

From the very beginning we should initiate the-
rapeutic education and agree with the patient on the
goals to achieve.

PLASMA GLUCOSE

HbA1c should be determined at least twice a year
in patients with stable control of PG or every three
months in those who modify their treatment or do
not achieve previous goals.

The reasonable target for non-pregnant adults is
HbA1C under 7%.

Tougher requirements (HbAlc under 6.5) are
needed for individuals with no risk of hypoglycemia
and especially in newly diagnosed cases treated with
lifestyle modifications or metformin and no cardio-
vascular risk (CVR).

Higher values (HbA1c under 8%) are acceptable
in patients with a history of severe hypoglycemia, re-
duced life expectancy or advanced micro and macro-
vascular complications.

Whenever these goals are not achieved we should
measure preprandial plasma glucose (goal: 80-130 mg/
dl) and postprandial plasma glucose (goal <180 mg/
dl).

We should question patients on symptoms of hy-
poglycemia in each visit and be aware of PG levels
under 70 mg/dL.

The regularity of PG determination will depend
on the degree of control and the type of treatment.

Always question patients on signs of hypoglyce-
mia Table 4.

BLOOD PRESSURE (BP)

<140/90mmHg (for high cardiovascular risk
patients or those with chronic kidney disease
<130/80mmHg should be considered if achievable
without excessively aggressive management) °.
Measure BP in each visit.

Table 2: Diabetes risk factors. Adapted from 'American Diabetes Association. Standards of Medical Care in Diabetes. 2017.
Diabetes Care 2016; 40.Supplement 1.

Diabetes risk factors

AIC 25.7% (39 mmol/mol),known IGT or I[FG

Presence of diabetes in first-degree relatives.

Belongs to particular ethnic group (Afroamerica, Latin, native America, Asian)

Women with prior diagnosis of GDM

Known cardiovascular disease

Hypertension

Dyslipidemia

Polycystic ovary syndrome

Physical inactiviry

Severe obesity

Acanbtosis nigricans
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Table 3. Initial evaluation of diabetic patient. Adapted from !American Diabetes Association. Standards of Medical Care in Diabetes. 2017.
Diabetes Care 2016; 40.Supplement 1.

MEDICAL HISTORY

Age and characteristics of onset of diabetes

Family history (diabetes, cardiovascular disease,...)

Eating patterns, nutritional status, and weight history; growth and development in children and adolescents

Physical activity habits

Use of alternative medications

Presence of common comorbidities and dental disease

Screening for depression, anxiety and eating disorders

Screening for psychosocial disorders, economic, logistic or support issues.

History of previous medications, alcohol or drug use.

Education on diabetes, possibilities for self-management and support needs.

Current treatment of diabetes, including medication adherence and barriers thereto

History of hypertension and dyslipidemia.

Previous vascular disease (coronary, cerebrovascular or peripheral artery)

Microvascular diabetes-related complications (retinopathy, nephropathy, neuropathy (sensory, including history of foot
lesions; autonomic, including sexual dysfunction and gastroparesis),

History of pregnancies and deliveries, use of contraceptives, family planning

PHYSICAL EXAMINATION

Height, weight, BMI, waist circumference

Blood pressure, heart rate

Cardiac auscultation

Thyroid palpation

Skin examination for acanthosis nigricans

Comprehensive foot examination (inspection, palpation of dorsalis pedis and posterior tibial pulses, presence/absence
of patellar and Achilles reflexes, determination of proprioception, vibration and monofilament sensation; ankle-brachial
index (ABI) for patients over 50 years old or with risk factors).

Fundoscopic examination, visual acuity and tonometry.
LABORATORY

Plasma glucose, HbAlc

Total, LDL and HDL cholesterol and triglycerides

Liver function tests: GOT, GPT, GGT

Urine albumin- to- creatinine ratio

Serum creatinine and calculated glomerular filtration rate

TSH (obesity, dyslipidemia)

BMI: body mass index; ABI: ankle brachial index; HbA1c: glycated hemoglobin; LDL: low density lipoprotein; HDL: high density lipoprotein;
GOT: glutamic oxaloacetic transaminase; GPT: glutamic pyruvic transaminase; GGT: gamma-glutamyltransferase; TSH: thyroid stimulating
hormone.
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LIPIDS Fasting triglycerides should remain under 150

Total cholesterol, LDL-cholesterol and HDL-
cholesterol have been recommended as risk markers
and non-HDL-Chl as alternative markers. Triglyceri-
des provide additional information.

The main target of treatment should be LDL-
Chl but total cholesterol or non-HDL can be used if
others are not available.

To determine the effect of lipid lowering medica-
tions or dose modifications we should measure lipids
6-8 weeks later and when appropriate levels are achie-
ved, every 6-12 months.

LDL

In the presence of vascular disease the target va-
lue is LDL cholesterol <70 mg/dl (or non-HDL <
100mg/dl). These values are also applicable in the ab-
sence of cardiovascular disease but in the presence of
target organ lesion or any vascular risk factor 7.

In the absence of vascular disease the target value
will be LDL < 100mg/dl (or non-HDL <130 mg/dl)

mg/dl with lifestyle modifications and the use of fi-
brates (fenofibrate if combined with statins) should
be considered for levels over 200 mg/dl and low
HDL-cholesterol. However, their role in improving
vascular risk remains unclear.

OBESITY

Measures promoting normal weight (BMI < 25
kg/m?) or progressive weight loss if needed should be
implemented !.

SMOKING

The objective is to completely quit smoking. In
each contact with patients we should question them
on smoking, quantify and assess their degree of de-
pendency and motivation to quit.

ALCOHOL

In each visit we should question patients on the
use of alcohol.

Table 4. Signs of hypoglycemia. Adapted from the American Diabetes Association. Standards of Medical Care in Diabetes. 2017.
Diabetes Care 2016; 40.Supplement 1.s48.

Signs of hypoglycemia

Shakiness

Nervousness or anxiety

Tremor

Sweating, chills and clamminess

Irritability or impatience

Confusion, including delirium

Rapid heartbeat

Lightheadedness or dizziness

Hunger and nausea

Sleepiness

Blurred/impaired vision

Tingling or numbness in the lips or the tongue

Headaches

Weakness or fatigue

Anger, stubbornness, or sadness

Lack of coordination

Nightmares or crying out during sleep

Seizures

NN RN RN N AN N N AN N AN RN AN AN RN ENENENEN

Unconsciousness
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INTENSIVE AND COMPLETE
MANAGEMENT

1. Of Plasma Glucose

Antidiabetic treatment should be individualized
and adapted to each patient’s particularities (age, co-
morbidity, education, support, economic status, ...)
the degree of hyperglycemia and the evolution of the
disease.

The first option upon diagnosis always includes
recommendations on diet and physical activity, but
even then almost all guidelines recommend the ini-
tiation of metformin (low doses at the beginning and
progressively higher until maximum effective dose:
2¢/d).

A wide range of antidiabetic medications is avai-
lable (metformin, sulfonylureas, glinides, alpha-glu-
cosidase inhibitors, glitazones, dipeptidyl peptidase
inhibitors (DPP-4 inhibitors), glucagon-like peptide 1
(GLP-1) receptor agonists, sodium-glucose co-trans-
porter 2 (SGLT2) inhibitors, insulins).

Patient-related features and pharmacological fac-
tors determine the best therapeutic option.

The main scientific associations worldwide perio-
dically publish algorithms to guide the use of these
medications® 87,

2. Of Blood pressure

If > 120/80mmHg promote healthier lifestyles
(reduced salt intake, engage physical activity, weight
loss, moderate alcohol consumption, ...)

If > 140/80 mmHg initiate medication.

If >160/100 mmHginitiate dual therapy.

Preferably, angiotensin converting enzyme
(ACE) inhibitors or angiotensin II receptor blockers
(ARBs) should be used and are the most appropria-
te choice for albumin/creatinine ratios over 30 mg/g.
Renal function should be monitored by means of glo-
merular filtration rate (GFR) and plasma potassium
and both medications should never be combined.
They should neither be used in pregnant women nor
women of childbearing age.

Whenever needed an additional medication
should be used, in which case calcium antagonists
would be the most appropriate choice and thiazides
for obese and patients over 60 years old especially if
they have isolated systolic hypertension.

In the presence of heart failure or coronary ar-
tery disease (CAD) we should associate beta blockers
(BBs) and in case of prostatic hyperplasia, alpha-bloc-
kers.

For resistant hypertension, mineralocorticoid re-
ceptor antagonists (MR As) may be a good choice pro-
vided that potassium levels are monitored.

In case of combination therapy, one medication
should be used at night.

3. Of Lipids

Nonpharmacological measures should always
be implemented to improve lipid profile: avoid
overweight and obesity, reduced intake of saturated
fat, trans-fatty acids and cholesterol while increasing
the use of omega-3 fatty acids, fiber and plant sterols
as well as increased physical activity.

Statins should be used (if there is no intolerance) at
moderate doses provided that there is established car-
diovascular disease or high vascular risk (REGICOR
> 10%) regardless of plasma cholesterol although re-
gular monitoring is recommended to guide therapy.

Their use is also highly recommended for patients
with an evolution longer than 15 years with establis-
hed nephropathy (GFR<45 ml/min/ 1.73 m2 or albu-
min-to-creatinine ratio >300 mg/g).

In the absence of vascular disease and for low-risk
patients, it seems reasonable to initiate statins when
LDL-levels surpass pre-established targets in spite of
nonpharmacological measures.

If despite appropriate measures targets are not
achieved, ezetimibe should be added and combination
with bile acid sequestrants or nicotinic acid should be
considered.

In case of statin intolerance, ezetimibe, bile acid
sequestrants and nicotinic acid should be considered
alone or combined.

When using statins we should be aware of their
specific power and basal LDL levels.

— High-intensity statins (they lower LDL-c¢ by
>50%): atorvastatin 40-80mg; rosuvastatin 20-40 mg

Fasting triglycerides should remain under 150
mg/dl with lifestyle modifications and the use of fi-
brates should be considered (fenofibrate if combina-
tion with statins is needed) for values over 200 mg/dl
or if HDL-cholesterol is low. However, their role on
vascular risk remains unclear.

If fasting levels approach 500mg/dl fibrates
should be used to prevent pancreatitis.

4. Of obesity

Time-bound objectives should be established to-
gether with meal plans adapted to the needs and pre-
ferences of patients and regular physical activity.
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Monitoring by a nutritionist can be more effec-
tive.

In our country there is no authorized medication
for this purpose but we should consider our patient’s
body weight when initiating antidiabetic medication.

5. Of smoking

We should offer brief recommendations upon
every visit and if necessary due to continuous failed
smoking cessation, prescribe the appropriate medica-
tion (replacement therapy, bupropion, varenicline) or
derivation to specialists.

6. Use of antiplatelet drugs

The use of aspirin as secondary prevention is re-
commended (75-162 mg/d).

For patients allergic to aspirin, clopidogrel should
be used (75 mg/d).

For the first year after an acute coronary event
combined therapy with clopidogrel and aspirin seems
reasonable.

There is not enough evidence to recommend an-
tiplatelet drugs as primary prevention although the
ADA states that it can be considered for patients over
50 years old or with an added risk factor.

MANAGEMENT OF LIFESTYLE

THERAPEUTIC EDUCATION

From the moment diabetes is diagnosed we
should plan individual and group education strategies
to help patients achieve targets.

The main contents should include!

Information on the disease (what is DM, types
of DM and risk factors), meal plans, physical activi-
ty, acute and chronic complications of DM, smoking,
diabetic foot, oral antidiabetic drugs; treatment adhe-
rence, management of hypoglycemia, Self-assessment:
control of PG and other parameters and interpreta-
tion and use of results to self-manage decisions; Spe-
cial situations: trips, intercurrent disease, etc.

WEIGHT CONTROL

To achieve normal weight or reduce overweight
educational strategies should be implemented with
the support of experts, aimed basically at promoting
individualized meal plans and physical activity for
each patient!!"3.

NUTRITION

Evidence supports that Mediterranean diet, with
low high-glycemic index carbohydrates, is recom-
mended although in order to promote adherence,
individual preferences should be taken into account.
There is evidence on other diets such as low-glyce-
mic index diets, low-carb diets and high-protein meal

plans being useful in the control of plasma gluco-
sl 10-12.

PHYSICAL ACTIVITY

Adults with T2DM should at least engage 150 mi-
nutes of moderate intensity physical activity a week,
in three non-consecutive days.

Physical training should preferably be supervised,
including aerobic activity in combination with stren-
gth exercisel> 1012,

CORRESPONDENCE

Alfonso Barquilla Garcia
Email: alfonso.barquilla@gmail.com
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