Originol Article VOLUME7 | ISSUE 4 | OCTOBER - DECEMBER 2016

Lapid control in patients with and without
Type 2 Diabetes Mellitus (T2DM).

The experience of a special unit

of a second grade hospital

S.S. Papadatos, A. Bourdakis

2nd Department of Internal Medicine and Lipid, Diabetes & Metabolism Unif,
General Hospital of Trikala, Greece

Abstract

Introduction: The prevalence of T2DM is worryingly increasing; the current understanding that T2DM
is a metabolic disorder rather than a single disease makes the management of patients with T2DM chal-
lenging. In parallel, dyslipidemia is a fundamental risk factor for atherosclerotic cardiovascular dis-
ease (ASCVD) that can be reversible under pharmaceutical measures and lifestyle changes. Given that
the risk of ASCVD is already elevated for patients with T2DM, the lipid management is of great im-
portance to them.

Patients and Methods: Patients with dyslipidemia (n=114) with T2DM (n1= 36) and without T2DM
(n2=78) were included. The patients were treated with statin + anti-diabetic agent. Smokers (> 5 pack-
et-years) and patients with Chronic Kidney Disease (CKD) were excluded. They were under medical su-
pervision in our Lipid, Diabetes and Metabolism Unit for at least 12 months. There were follow-up ap-
pointments once every 3 months for the first year and a full lipid profile, HbAlc and BMI were recorded.
Results: After one year under medical supervision, 8% of the patients with T2DM and 31% of the pa-
tients without T2DM had a totally normal lipid profile. The LDL and the triglyceride (TG) goal in the
two groups were achieved by 11% / 46% and 31% / 67% respectively. LDL-C, non-HDL-C and TG
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achievement rates were higher in patients without T2DM (p <0.05). 56% of the patients with T2DM

achieved HbAlc levels <6,5%.

Conclusion: The statistically significant difference in the lipid control between the patients with and

without T2DM is a characteristic of the diabetic dyslipidemia. Intensive medical supervision is of par-

amount importance for those patients.
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1. Introduction

T2DM has unarguably become a global health prob-
lem, keeping a steady increase in developed and de-
veloping countries.! The situation is getting more and
more alarming, considering that the rates of child-
hood obesity are rising, which leads to T2DM becom-
ing more and more common in teenagers and young
adolescents.? T2DM, atherogenic dyslipidemia and
obesity synthesize a classic triptych for atherosclerot-
ic cardiovascular disease (ACVD) and this fact is well
documented.? Patients with T2DM are by definition
prone to macrovascular and microvascular disease
and complications which are attributed to the inju-
rious effects of chronic hyperglycemia. Nonetheless,
major studies failed to show the desired positive ef-
fects on cardiovascular risk from intensive glycemic
control alone.*” The nature of T2DM is quite complex
and insulin resistance seems to play an important role
in it; the extreme manifestation of insulin resistance
is better known as the metabolic syndrome.® Obesity
and genetic predisposition are both correlated with
insulin resistance which is, in turn, strongly associated
with hypertension, dyslipidemia, diabetes and their
complications.” Therefore, intensive hypolipidemic
and antihypertensive therapy as well as low-calorie,
low-fat diet and body mass index (BMI) reduction
is advised, aiming at diminishing the residual cardi-
ovascular risk. Pharmaceutical agents and lifestyle
changes have place in treatment. Yet, goals are hard
to achieve and even harder to maintain. The manage-
ment of patients with T2DM is a real challenge as a
majority of these patients show poor adherence to the
suggested therapy and the recommendations of health
care providers.® The need for close follow-up after the
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diagnosis of T2DM has led to the formation of special
Diabetes Units in our country which contribute to the
primary and secondary prevention of diabetes and its
complications. We undertook a retrospective study
on the patients with dyslipidemia, with and without
T2DM who are under medical supervision in our Li-
pid, Diabetes and Metabolism Unit, trying to discover
the possible differences in the lipid control between
the two groups. Additionally, we tried to investigate
the results of our efforts to reduce their ACVD.

2. Patients and Methods

2.1. Data source

Medical charts of the patients who were under med-
ical supervision in the Lipid, Diabetes and Metabo-
lism Unit of the General Hospital of Trikala, Thessaly,
Greece were retrospectively reviewed and only those
who had at least one year continuous follow-up in our
Unit were approved.

2.2. Definitions
Accoring to the Hellenic Diabetes Association guide-
lines’, a person was considered to be a “patient with
T2DM” when one or more of the following criteria
were fulfilled:
Fasting Plasma Glucose FGP > 126mg/dL.
Random Plasma Glucose > 200mg /dL, AND symp-
toms of hyperglycemia, namely polyuria, polydip-
sia, weight loss.
Abnormal Oral Glucose Tolerance Test (OGTT) (75-
g glucose/ 2 h)
Dyslipidemia is used as a synonym to hyperlipi-
demia. The decision of the statin therapy was made
according to each patient profile and the 10-year
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Table 1. The targets that the patients included in our study had to achieve during the follow-up
in our Lipid, Diabetes and Metabolism Unit
Patients with dyslipidemia included in the study
non-FH individuals
TARGETS
With T2DM Without T2DM
LDL-C <70mg/dl <115mg/dl
Non-HDL-C <100 mg/dl <145 mg/dl
HbAlc <6.5%
TG <150 mg/dl
BMI Between 18.5 and 24.9

risk of developing ASCVD, according to the Hel-
lenic Heart SCORE as mentioned in the updated
guidelines of the Hellenic Society of Atherosclerosis
for the diagnosis and treatment of dyslipidemia.'
The body mass index (BMI) is defined as the body
mass divided by the square of the body height and
is expressed in kg/m?

2.3. Patients and methods

Finally 114 patients with dyslipidemia were includ-
ed in the study and 36 of them suffered from T2DM
as well. Patients with chronic kidney disease (stage
> II), smokers (>5 packet-years) and those > 75 years
old were excluded. None with homozygous familial
hyperlipidemia or an autoimmune disease was in
the study. There were follow-up appointments once
every 3 months for the first six months and then once
per year. All the patients were thoroughly examined.
Moreover, FGP, glycated hemoglobin (HbAlc), total
cholesterol (Chol), low density lipoprotein (LDL-C),
high density lipoprotein (HDL-C) and triglycerides
(TG) were tested. The blood samples were taken af-
ter a 12 hour-fast. When serum TG were measured
> 200 mg/dl, the LDL-C levels were directly meas-
ured. The body mass index (BMI) of each patient
was calculated as well. All the patients were treated
with statins and the patients with T2DM were treat-
ed with one or more anti-diabetic agents as well. 14
patients were newly diagnosed with dyslipidemia
and therefore they were statin-naive. The rest of the
patients had already been receiving statin + antidia-

betic treatment and the necessary interventions were
made in an effort to achieve lipid and HbA1c targets
levels (Table 1)!°. There was no intervention in the
patients” possible anti-hypertensive or antiplatelet
therapy. All the patients were advised to follow a
low fat and low cholesterol diet and to do physical
aerobic exercise of medium intensity at least four
times a week for at least 30 minutes. The outcome
on the lipid profile of our patients was considered by
the difference of the values of the above parameters
at the beginning of the follow-up and at the end of
the first year of supervision.

An ADVIA 1800 Clinical Chemistry System (Sie-
mens Healthcare) was used for the photometric
analysis of the blood samples.

2.4. Targets

According to the Greek' and European" Guide-
lines, the target for the patients who were included
in our study are seen in Table 1.

Notably, there is a sub-group of patients without
T2DM who are advised to achieve LDL-C levels <100
mg /dl and those are patients with Familial Hyper-
cholesterolemia (FH), autoimmune diseases, uncon-
trolled hypertension as well as heavy smokers. Yet,
heavy smokers had been initially excluded from our
study and none of our patients had FH, uncontrolled
hypertension or autoimmune disease. Therefore, the
LDL-C and non-HDL-C targets for all the patients
without T2DM who were included in our study were
115 mg/dl and 145 mg/ dl respectively.
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Table 2. Characteristics of enrolled patients. Values are expressed as percent or mean +/- SEM
(standard error of mean)
Enrolled Patients
N=114
P
Patients with Patients without
T2DM 31.6 T2DM 68.4
Male
SEX 41.7 39.7 0.948
ol 58.3 60.3
Age 60.06 +1.75 58.69 £1.55 0.598
BMI 29.62+1.2 25.99 +0.74 0.012
LDL-C 158.12+5.6 136.57 £9.35 0.041
nonHDL-C 196.07 +7.22 191.52+9.53 0.699
TG 289.5+37.41 196.53 +23.86 0.044
HbAlc 7.3+0.25
10mg 53 9.6
Atorvastatin 20mg 6.1 11.4 29.8 41.2
40mg 0 1.8
20mg 6.1 9.6
Simvastatin 8.7 15.7
0 40mg 26 6.1
Z
2 5mg 51 5.3
= Rosuvastatin 7.9 10.6
® 10mg 26 53
20mg 18 0.9
Pravastatin 3.6 0.9
40mg 1.8 0
Statin monotherapy 87.2 76.5
Statin + ezetimibe 12.8 23.5

2.5. Statistical analysis

SPSS version 24.0 for Windows (SPSS Inc., Chicago,
IL, USA) was used for statistical analysis. Contin-
uous variables are presented as mean + standard
error of mean (SEM), and categorical variables are
shown as percentages and numbers. Normally dis-
tributed continuous variables were compared using
the Student’s t-test. y*-test was used for identifying
the significance in the differences for categorical
variables. P values below 0.05 (p < 0.05) were con-
sidered to be statistically significant.

3. Results

3.1. Patient Enrollment & characteristics
114 patients with dyslipidemia (47 men and 67
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women) were included in the study. All of them
were under medical supervision in our Lipid, Di-
abetes and Metabolism Unit for at least 12 months.
The characteristics of the patients are summarized
in Table 2. BMI, LDL-C levels and TG levels seem
to be significantly higher in patients with T2DM
than those without T2DM.

3.2. Comparison of LDL-C, non-HDL-C and TG target
level achieving rates between the patients with
T2DM and without T2DM

LDL-C and non-HDL-C target level achievement

rates were 11% and 8% in patients with T2DM and

these rates were 46% and 48%, respectively, in pa-
tients without T2DM. Comparing the TG levels
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Figure 1. The differences between patients with and without T2DM in the LDL-C, non-HDL-C and TG target level achieving

rates were statistically significant

between the two groups, 31% of the patients with
T2DM and 67% of the patients without T2DM man-
aged to achieve the target levels. (Figure 1)

3.3. Comparison of HbAlc levels of the patients
with T2DM at the beginning and at the end of the
12-month-supervision

As shown in Table 4, the reduction in the HbAlc
levels in the dislipidemic patients with T2DM
who were under medical supervision in our Li-
pid, Diabetes and Metabolism Unit was statisti-
cally significant. 56% of the patients with T2DM
managed to achieve HbAlc levels < 6,5%.

3.4. Comparison of LDL-C, non-HDL-C, TG and BMI of
the patients with T2DM at the beginning and at the end
of the 12-month-supervision

The lipid profile seems to be improved in the pa-

tients with dyslipidemia and T2DM at the end of the
follow-up, but the reduction of LDL-C is not statisti-
cally significant. Additionally, only 8% managed to
achieve all their targets. As far as BMI is concerned,
the results were not encouraging. This phenome-
non is usual in patients with T2DM and is attribut-
ed to many antidiabetic agents, especially insulin.

3.5. Comparison of LDL-C, non-HDL-C, TG and BMI of
the patients without T2DM at the beginning and at the
end of the 12-month-supervision

The majority of the patients improved their lipid pro-
file. 31% of them had a totally normal lipid profile.
The reduction of all the cardiovascular risk parame-
ters was proved to be statistically significant (Table 3).

4. Discussion
The correlation between T2DM and cardiovascu-
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Table 3. The lipid profile of the patients with and without T2DM as well as the HbA1lc levels before
and after the 12-month-follow-up. Values are expressed as mean +/- SEM. CI: Confidence Interval
Patients Parameters Time=0 TI:E; ;1132 95% CI of the Difference % Change P
LDL-C 136.57 £9.35 110.95 £ 5.44 I +43.35 -18.76% 0.006
Without = NonHDL-C = 19152+9.53 = 153.78+5.91 +20.03 +55.46 -19.71% 0.000
T2DM TG 196.53 +23.86 = 145.88 +13.02 +8.03 +93.28 -25.78% 0.020
BMI 25.99+0.74 25.04 +0.65 +0.49 +1.42 -3.66% 0.000
LDL-C 158.12+5.60 : 145.06 £ 22.68 -32,15 +58,25 -8.26% 0.567
With nonHDL-C 196.07 £7.22 147.92 £4.60 +35,97 60,35 -24.56% 0.000
T2DM TG 2895+37.41  210.28+17.46 +13.55 +144.89 -27.37% 0.019
BMI 29.62+1.20 29.42+1.13 -0.31 +0.71 -0.68% 0.439

lar disease is very strong; adults with T2DM are
2-4 times more likely to have cardio-vascular dis-
ease than adults without diabetes and, compared
to those without T2DM, they have a 2-4 times in-
creased risk for stroke and death from heart dis-
ease.”? Hyperlipidemia is another major factor re-
sponsible for atherosclerosis, which is reversible
and treatment results in improved cardiovascular
outcomes.” Thus, treatment of dyslipidemia in pa-
tients with T2DM is of great importance. The phe-
notype of hyperlipidemia in patients with T2DM
is quite different from the one of the general pop-
ulation. Patients with T2DM tend to have high
levels of TG and very low HDL-C levels, while
LDL-C levels are similar to the levels of patients
with dislipidemia of the general population.'* The
pathophysiology of hypertriglyceridemia in T2DM
is quite complex and is generally attributed to the
hepatic overproduction of large, triglyceride-rich
very-LDL (VLDL), the diminished activity of lipo-
protein lipase enzyme in muscle, liver and adipose
tissue because of the peripheral insulin resistance
and finally to the large adipose tissue which releas-
es large quantities of non-esterified fatty acids to
the liver.” High TG and low HDL-C levels are core
components of the metabolic syndrome as well.
This syndrome, which is characterized by insulin
resistance and central obesity, doubles the risk of
CVD but since its components are all reversible,
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the early diagnosis offers an effective treatment ap-
proach.' In metabolic syndrome, the dyslipidemia
usually occurs before diabetes and worsens with
time. Not surprisingly, many individuals with met-
abolic syndrome experience a cardiovascular event
slightly before being characterized as patients with
T2DM. Obviously, they were on their way to dia-
betes'” and the chronic effect of insulin resistance
on the endothelial dysfunction had already been
proved catastrophic. *® Hypertension, smoking and
physical inactivity are the last traditional risk fac-
tors for cardiovascular disease that have to be con-
trolled, especially in patients with diabetes because
they multiply the likelihood of suffering from AS-
CVD by many times.?> Unarguably, statins play the
most important role in controlling dyslipidemia in
T2DM patients and in general population as well.
The main aim of the therapy with statins was the
achievement of the LDL-C target, or at least a re-
duction of LDL-C < 50% of the initial levels for the
very high risk patients. Yet, in patients with dys-
lipidemia and T2DM, non-high-density lipopro-
tein cholesterol (non-HDL-C) seems to be a better
predictor of CVD than LDL-C" and, therefore,
non-HDL-C should be the second goal of the ther-
apy. Statins are generally well tolerated; they are
considered as a first-line treatment in primary and
secondary prevention and should not be withheld
without any good reason.'® Additionally, it does
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not appear to be any threshold below which statin
therapy is not beneficial.*® On the contrary, it has
been shown that for every 1 mmol/I reduction in
LDL-C, there is a 9% reduction in all-cause mortali-
ty in patients with T2DM.?! According to the Japan
Atherosclerosis Society 2012 guidelines, patients
aged > 75 with dyslipidemia and primary preven-
tion for coronary heart disease should be individu-
ally treated by the decisions of their attending phy-
sicians based upon the general condition of each
patient.”? On the other hand, dislipidemic patients
aged 65-74 should be treated in the same way as
those aged < 65 to achieve their serum lipid goals.
Yet, there are clinical trials which clearly demon-
strate that intervention with statins may be indicat-
ed for the elderly for primary or secondary preven-
tion.? After all, the positive effects of statin therapy
are pleiotropic.** As with glycemic control, the ben-
efit of cardiovascular risk reduction depends upon
the patient’s frailty, overall health, and projected
period of survival. Older patients are more likely to
derive greater reduction in morbidity and mortali-
ty from cardiovascular risk reduction, particularly
lipid lowering with statin therapy, than from tight
glycemic control.” Lately, there are reports that
long-term use of the majority of statins, but not all
of them,”* may provoke T2DM or deteriorate the
glycemic control in established T2DM.** Howev-
er, the risk is low compared to the cardiovascular
benefit from LDL-C reduction. Interestingly, recent
evidence show that regardless the alterations on
glycemic control, CVD risk is remarkably reduced
to those who develop T2DM on statin therapy.?
On the other hand, the effect of the anti-diabet-
ic agents on the lipid profile can be controversial.
Despite the fact that insulin increases HDL-C and
metformin decreases LDL-C, TG and improves
insulin resistance, sodium-glucose cotransporter
-2 inhibitors are thought to increase LDL-C.*3!
With reference to our results, BMI was inadequate-
ly controlled in both groups, especially among the
patients with T2DM. It is well established that in-
sulin, a major, widely used antidiabetic agent does
not favor weight loss. It is also known that compli-
ance with lifestyle measures is globally low.*> As

Lipid control in patients with and without Type 2 Diabetes Mellitus (T2DM)

far as the lipid profile of the patients with T2DM
and without T2DM is concerned, LDL-C, non-
HDL-C and TG levels were decreased but in pa-
tients with T2DM the reduction in LDL-C levels
did not prove to be statistically significant. Yet,
statistical insignificance does not necessarily mean
clinical irrelevance; statins unarguably decrease
LDL-C as well as CVD risk. Despite the fact that
intensive statin therapy is suggested for T2DM
patients, we found lower achievement rates of
LDL-C targets in T2DM group. The poorer results
of LDL-C control among T2DM patients are pos-
sibly related to their personal characteristics, such
as lifestyle or polypharmacy/medication non-ad-
herence, or the nature of T2DM itself. The clini-
cians should try to explain the possible risks and
closely follow-up those patients; they should also
maximize the therapeutic lifestyle changes as well
as the adherence to therapy; finally, they should
educate patients and use safe and effective drugs.

To conclude, serum lipid goal attainment sig-
nificantly differs between the patients with and
without T2DM. Despite the fact that prescription
of lipid lowering agents seems to be an everyday
practice, achieving and maintaining the target
levels may be a tough procedure. The problem
becomes prominent when treating patients with
T2DM. The complex nature of T2DM suggests that
achieving the lipid goals which guarantee a reduc-
tion in cardiovascular risk can be very challenging.

5. Limitations

One limitation of the study is the relatively small
number of the patients. Additionally, patients
with major factors for cardiovascular risk, name-
ly heavy smoking, uncontrolled hypertension and
autoimmune diseases were either excluded or ab-
sent. Finally, we did not confront any patients suf-
fering from FH, or patients < 20 years old.
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[MepiAnwn

O Aurdapikog e\eyxog oe aobevelg pe 1) Yoplig
2axyapmon Awafrytn tomovo II (ZAII)
H epnelpia evog latpeiov Aundiov xat Avafrn
AevtepoPadpioo Noookopeioo

1.1 Mamaddrog, A. MTmoup&akng

B’ raBoAoyikn KAvikn & latpeio Aimbicov, AlaBNTn kai MeTaBoAIouoU,
[evikd Noookoueio TpIKAAWY

Ewoaywyn: O enuroaopiog tov ZAIl avdvetat avnovynTikd Kat n ovyxpovr Bempnor) Tov og eva covopo-
1O IAPA MG Pa SEXDPLOTL) OVIOTITA, KAVEL TNV AVTIHETOIILON TOD WO1AiTEPA AIIATTIKT) A0 TOUG KALVL-
xoug. Tavtoypova, n vrepAundapia napapévet évag OepeAindng mapdyovtag abnpooKANpOTIKTG Kapdt-
orrabelag, TIov OPMG OVVATAL VA AVACTPAPEL PEOM PAPHAKEDTIKMOV KA DYIEWVOOIALTTIK®OV IAPERPACEDV.
OtaoBeveig pe ZAIl €xovv 110N avinpévo kapotayyelako Kivdovo Kat OOVENOG i) Aundatjiikr) pvoptor ei-
VAt arroAvT) avaykK), IAPOAO IOV Ot 0TOX01 ODOKOAA KATAKTOVTAL Kat StatnpovvTat.

YAiko xat MéBodog: [TapaxkolovbnOnkav yia tovAdytotov 12 prjveg 114 SvoAundatpikot aobeveig ex
oV onol@v o1 36 enaoyav amo XAl kat 0178 oxt. Kamnviotég (> 5 maxéta-ypovia) kat aobeveig pe Xpovia
Negpr) Nooo amoxAetotnxav. [Tpoypappatiotnkay emokéyetg avd Tpipnvo yua o Ip®To £T0G, OO0
Kt ywotav A png Aundatpikog eéAeyxog, pétpnor yAoko{ohwpévng apoogatpivng (HBA1c) xat Aei-
Kt MdCag Zopatog (AMZ).

Anotedéopara: Eva étog petd, 8% twv aobevav pe ZAll kat 1o 31% tov pn-caxyapodiapntikev aode-
VoV elyav DAr)pwg guotoAoyko Aundatpko mpo@il. H tipr)-otoxog g LDL-C kat tov tptyAokeptdiov
(TG) enetedyOn amo tig dvo opddeg oe mooootda 11% / 46% xair31% / 67% avtiotoiywg. Ta mooootd em-
Toyiag otig Tipég - otoyovg yia v LDL-C, ) non-HDL-C xat tov TG 1)tav oynAotepa yia tovg pun-ota-
Bntukovg aobeveig (p < 0.05). 56% twv aobevmv pe ZAIl katdagepav va netdvyovv HbAlc < 6.5%.
Topnepaopata: H otatiotikd onpavtikn) Stagopd oo napatnpeitat oto AUTOAtpko EAeyx0 TOV OakK-
xapodafntikev xat pn actevev anodidetat mbavda ot SaPntikr) Svohundapia. H eviatikr) watpx)
rapaxkohovOnon etvat OepehimOovg onpaoctag yia avtovg Tovg aobeveig.

AEEeIg evpeTnpioL: AiTTidIa, ATToTTpwTEiveg, LDL, cakxapwdng Siapntng,
SlapnTikr SuoAmbaiyia
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