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Lipidomic Biomarkers for the Prediction of Cardiovascular
Outcomes in Coronary Artery Disease Patients Undergoing

Statin Treatment

Description

Field of the Invention

This invention relates to methods and uses involving lipid levels to predict and prevent severe
cardiovascular disease-associated fatal complications. The invention thus provides a means to
identify and treat high-risk coronary artery disease patients. The methods include analyzing

lipid levels of a biological sample, and comparing it to a control.

Background of the Invention

Worldwide, cardiovascular discases (CVD) are among the leading causes of mortality and
morbidity with ever-increasing prevalence. CVD is used to classify numerous conditions that
affect the heart, heart valves, blood, and vasculature of the body. One of these conditions is
coronary artery disease (CAD). Statins are a family of cholesterol lowering drugs for people
at high risk of cardiovascular complications. Statins are widely used, as alone in the USA
there are almost 20 million statin treated patients and it has been calculated that some 50
million patients would benefit of statin treatment in the USA. However, despite statin
treatment the CVD patients have risk to develop severe CVD complications. Early targeted
initiation of preventive measures of CVD-related fatal complications, such as acute
myocardial infarction (AMI) and death, would be of great benefit and can provide a major
opportunity in reducing mortality and morbidity in patients suffering from CVD. To this end,
accurate identification of individuals who are at risk of developing CVD complications is
essential. However, traditional risk assessment fails to recognize a substantial proportion of
patients at high risk while a large proportion of individuals are classified as having
intermediate risk, leaving patient management uncertain. Additional strategies to further
refine risk assessment of high-risk CVD are therefore highly needed. To this end, the
inventors have evaluated the role of novel lipidomic biomarkers as a prognostic tool for fatal

cardiovascular events in CVD patients.
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Statins are widely used drugs to prevent atherosclerotic end points in CVD patients and,
therefore, a significant portion of middle aged population is being treated with statins. Statins
do lower efficiently LDL-cholesterol and also many other lipids in the circulation. Thus,
statin treatment is significantly affecting plasma concentrations of many potential lipidomic
markers and therefore it is important to separately study lipidomic biomarkers in subjects on
statin treatment and without statin treatment. It is known in the clinical practice that
conventional lipid biomarkers such as LDL-cholesterol are not informative in statin treated
patients, but these patients may still have a substantial residual risk of CAD complications
despite statin treatment. This current invention deals with subjects who are undergoing statin
treatment at the time of the risk evaluation. A novel innovative aspect here is that the
investigators arc studying risk markers separately in patients with type 2 Diabetes (DM2).
DM2 is causing numerous metabolic alterations in the human body and, therefore, DM2 may
affect plasma levels of lipidomic biomarkers as well. Furthermore, CVD risk lipids in non-
DM2 patients and DM2 patients may not be the same and the prognostic accuracy can be

potentially greatly improved if these subject groups are studied separately.

Plasma or serum total cholesterol, LDL-cholesterol or HDL-cholesterol concentrations have
been used as gold standard biomarkers for CVD/CAD risk prediction. However, a number of
coronary artery disease (CAD) or acute myocardial infarction (AMI) patients have LDL-C
levels within the recommended range suggesting the need for additional diagnostic measures
of the residual risk. It is evident from earlier large scale population studies that these
measurements associate with the CAD risk and CAD endpoints such as AMI or
cardiovascular death. Therefore, preventive treatment strategies have so far been addressed to
lower LDL-C concentrations (mainly by statin treatment) and more recently also attempts to
raise HDL-C have been made (e.g., by CETP-inhibitors). On the other hand, it has also been
observed that one half of the AMI patients actually do have normal LDL cholesterol levels
and that there is a substantial residual risk in statin treated patients despite a LDL-C lowering.
Furthermore, recent publications have demonstrated that plasma levels of apolipoprotein B
(apoB), the main surface protein on LDL particles, and LDL-C, the amount of cholesterol in
those particles, are correlated and, considered separately, as positive risk factors. Plasma
levels of apolipoprotein A, the main surface protein on HDL particles, and HDL-C, the
amount of cholesterol in those particles, are also correlated with each other and, considered
separately, as negative risk factors. Importantly, for a given usual apoB, lower LDL-C has
been observed to associate with a higher risk of AMI supporting the view that, on average,
LDL particles with low cholesterol content per particle (small, dense LDL particles) are
particularly hazardous. Thus, it seems possible that LDL-C associates directly with the more

dangerous molecules carried by LDL-particles and that LDL-C is only an indirect
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measurement of the risk. Therefore, it is of importance to search for molecules e.g., cettain

lipid species that are directly related with hazardous (i.c., fatal) cardiovascular events.

Lipid metabolite imbalance is a probable cause of dyslipidemia and the ensuing
atherosclerosis manifested in its gravest form as the vulnerable atherosclerotic plaque.
Atherosclerotic plaques are complex molecular formations that contain numerous lipids.
However, there are other factors than lipid rich plaques or LDL cholesterol that make lipids
an attractive group of molecules for CVD studies. Lipids are tightly regulated which makes
Lipidomic data robust and informative on the current state of the studied organism. Also,
lipids are one of the culmination points of a biological system, more the true outcome than the
predictor. Combining Lipidomic data with appropriate biobanked clinical material presents a
good opportunity for biomarker discovery. Moreover, lipidomics can be used as a gauge of
efficacy and safety in drug development and evolving theragnostics. Lipidomic biomarkers
are prime candidates for true companion diagnostics in the CVD area and present many

opportunities for improved translational medicine as well.

The plaque building blocks and lipoprotein components that are thought to traffic lipids to the
site of lesion formation can now be resolved with Lipidomic studies correlating lipid structure
and composition to function and thereby disease pathogenesis. The number of lipid mediators
in the human body is overwhelming. Their identification and quantification is facilitated by
the advances in mass spectrometry and lipid biochemistry, which enable the simultaneous
high throughput identification and quantification of hundreds of molecular lipid species in
several lipid classes (Ejsing CS, et al: Global analysis of the yeast lipidome by quantitative
shotgun mass spectrometry. Proc Natl Acad Sci U S 4 2009, 106:2136-2141; Stahlman M, et
al: High-throughput shotgun lipidomics by quadrupole time-of-flight mass spectrometry. J
Chromatogr B Analyt Technol Biomed Life Sci 2009 Hiukka A, et al: ApoClll-enriched LDL
in type 2 diabetes displays altered lipid composition, increased susceptibility for
sphingomyelinase, and increased binding to biglycan. Diabetes 2009, 58:2018-2026; Linden
D, et al: Liver-directed overexpression of mitochondrial glycerol-3-phosphate acyltransferase
results in hepatic steatosis, increased triacylglycerol secretion and reduced fatty acid
oxidation. FASEB J 2006, 20:434-443.) collectively referred to as the lipidome. Lipidomic
studies identify lipid cellular distribution and describe their biochemical mechanisms,
interactions and dynamics. Importantly, lipidomics quantifies the exact chemical composition
of lipidomes (Han X, Gross RW: Global analyses of cellular lipidomes directly from crude
extracts of biological samples by ESI mass spectrometry: a bridge to lipidomics. J Lipid Res
2003, 44:1071-1079).
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Due to both high sensitivity and selectivity of lipidomics, even the smallest sample amounts
can be analyzed today. The bulk of the lipid data in the art today presents lipids in a sum
composition format, ie. phosphatidylcholine (PC) 34:1 (Brugger B, ef al: Quantitative
analysis of biological membrane lipids at the low picomole level by mnano-electrospray
ionization tandem mass spectrometry. Proc Natl Acad Sci U § 4 1997, 94:2339-2344) where
the molecular lipid and the attached fatty acid tails remain unidentified. The identification of
molecular lipid species, ¢.g., PC 16:0/18:1 (Ekroos K, et al: Charting molecular composition
of phosphatidylcholines by fatty acid scanning and ion trap MS3 fragmentation. J Lipid Res
2003, 44:2181-2192) is the main feature of advanced lipidomics, which delivers highly
resolved molecular lipid species rather than summed fatty acid information. For example, the
information of the type of fatty acids and their positions of attachment to the glycerol
backbone making up the particular PC molecule is revealed. There are conventional
techniques such as thin-layer chromatography combined with gas chromatography but they
not only require considerably larger sample amounts and laborious sample preparation, but
they do not deliver the molecular lipid species. Despite multiple mass spectrometry
techniques capable of characterizing lipid entities, most of them are still unable to deliver
reliable high-quality quantitative data in terms of absolute or close-to absolute concentrations.
In the context of the present invention, electrospray ionization mass spectrometry-based
lipidomics is the preferred technology and can utilize both shotgun and targeted lipidomics
for exhaustive deciphering and precise quantification of molecular lipidomes. The superior
quality and specificity of shotgun and targeted lipidomics will meet stringent regulatory
standards, such as good laboratory practice guidelines (GLP) when set-up in the proper
environment. Using these technologies quantification of up to two thousand molecular lipids

is possible even in a high throughput format.

Lipidomics is a tool for differentiating patients based on their molecular lipid profiles.
Personalized medicine and diagnostics enabled by lipidomics will facilitate the mission of the
right individual receiving the right drug at the right time and dose. Several works employing
analytes consisting of lipids, proteins and hydrophilic molecules among many others have
been conducted to meet the needs of personalized medicine. Recently, non-hypothesis-driven

metabolomic screenings have been used to identify novel CVD biomarkers.

For example, W02004/038381 discloses a method for metabolomically facilitating the
diagnosis of a disease state of a subject, or for predicting whether a subject is predisposed to
having a disease state wherein the small molecule profile from a subject is obtained and

compared to a standard small molecule profile.
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W02008/148857 discloses a method to assess the risk of cardiovascular disease in a patient
(including atherosclerosis) by isolating the HDL fraction and sub-fraction from a blood
sample of the patient. The components of the HDL fraction or sub-fraction to be measured

were Sphingosine-1-Phosphate (S1P), sphingomyelin (SM) and Apolipoprotein A-I (apoA-1).

WO02008/11943 further discloses markers for detecting coronary artery disease that can
indicate a patient at risk of having or developing coronary artery discase. These include 15
“first-choice” molecules which were: C18:3 Cholesterol ester, C32:1 Phosphatidylcholine,
Alanine, Lipid (mainly VLDL), Lysine, Hexadecanoic acid, C36:2 Phosphatidylcholine,
Formate, C32:2 Phosphatidylcholine, C18:2 (Linoleic Acid), Cholesterol, C 18:2 Lyso-
phosphatidylcholine, C36:3 Phosphatidylcholine, C34:4 Phosphatidylcholine and C34:3
Phosphatidylcholine.

Furthermore, US2007/0099242 describes a method to determine if a subject is at risk to
develop, or is suffering from cardiovascular disease. The method involves determining a
change in the amount of a biomarker in the biological sample or HDL sub-fraction thereof,
compared to a control sample, wherein the biomarker is at least one of Apolipoprotein C-IV
("ApoC-IV"), Paraoxonase 1 ("PON-1"), Complement Factor 3 ("C3"), Apolipoprotein A-IV
("ApoA-IV"), Apolipoprotein E ("ApoE"), Apolipoprotein LI ("ApoL1"), Complement Factor
C4 ("C4"), Complement Factor C4B1 ("C4B1"), Histone H2A, Apolipoprotein C-I1 ("ApoC-
II"), Apolipoprotein M ("ApoM"), Vitronectin, Haptoglobin-related Protein and Clusterin.
The document also discloses a method for detecting the presence of one or more
atherosclerotic lesions wherein a change in the amount of a biomarker in the biological
sample or HDL sub-fraction thereof is detected, compared to a control sample and wherein
the biomarker is selected from PON-1, C3, C4, ApoE, ApoM and C4B1. All biomarkers

mentioned in this document are protein or lipoprotein biomarkers.

W02011/063470 compares the lipid profiles of patients with coronary disease (stable) with
patients with acute coronary syndrome (ACS) having acute chest pain, ECG changes and
troponin I elevations. This comparison revealed lipid markers that associate with troponin I
and clinical markers of ACS suggesting that lipids may be used as a biomarker of acute
myocardial ischemia. However, in acute cardiovascular setting troponin I seems to be superior
marker compared to lipid profiles (Meikle et al. Plasma lipidomic analysis of stable and
unstable coronary artery disease. Arterioscler Thromb Vasc Biol. 2011 Nov;31(11):2723-32.)
and the findings do not predict patient outcome nor long-term risk of acute myocardial

ischemia or cardiovascular death.
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From previous work it cannot be extrapolated that lipid analysis will yield by default a CVD
biomarker predictive to the fatal outcomes associated with CVD/CAD. There remains a need
for specific markers useful for identifying specific risk patient populations within patients

generally suffering from or being at risk of CVD/CAD.

The present invention identifies biomarkers of high risk CVD by absolute, or close to
absolute, quantification of defined molecular lipid species instead of profiling multiple
analytes. Importantly, while many of the existing biomarker candidates are composite
fingerprints of multiple factors, the lipidomics approach herein shows value already at a level
of single species or ratios thereof. The present application discloses an improved lipid assay
approach over those in the prior art since it takes into account factors that affect lipid
metabolism such as lipid lowering treatment (e.g., statins) and diabetes. Therefore, the present

application provides novel personalized prediction markers.

Summary of the Invention

The present invention provides novel lipidomic markers for predicting and preventing severe
CVD/CAD-associated complications, including AMI, stroke and death, in CVD/CAD patients
undergoing statin treatment. These markers thus provide a means to identify and treat high-
risk coronary artery disease patients. Specifically, it has been found that the lipid molecules,
lipid-lipid concentration ratios and lipid-clinical concentration ratios provided herein, when
displaying an increased or decreased level -- as the case may be -- in samples from CAD
patients, arc useful lipidomic markers for the methods and uses in accordance with the present
ivention. These sensitive and specific markers were specifically tested to display superior
diagnostic and prognostic value compared to the current clinically-used markers predictive for
CVD/CAD outcomes. In fact, the currently available biomarkers such as LDL-C or HDL-C
have only very limited or no value in predicting the CVD death risk in CAD patients. The
present invention therefore represents a significant advantage to other markers which are
currently used to diagnose and/or predict CVD and CVD complications, which include LDL-
C, total plasma/serum cholesterol and Apolipoprotein B and Al. Thus, the lipidomic markers
provided herein allow better diagnosis of or assessment of the risk to develop major CVD

complications such as AMI or CVD death.

In accordance with the present invention, methods are infer alia disclosed herein for
determining the risk of a CVD patient undergoing statin treatment to develop CVD
complications, or for determining warning signs of CVD risks, (including death, myocardial

infarction (MI), angina pectoris, transischemic attack (TIA) and stroke) in said patient.
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Methods according to the invention typically comprise the steps of: a) providing a biological
sample from a CAD subject; b) determining a lipid concentration, lipid-lipid concentration
ratio, or lipid-clinical concentration ratio or (a) corresponding profile(s) from said sample
(i.e., determining information on a lipidomic marker in accordance with the invention); and c)
comparing said determined lipid concentration, lipid-lipid concentration ratio, or lipid-clinical
concentration ratio or said corresponding profile(s) to the corresponding lipid concentration,
lipid-lipid concentration ratio, or lipid-clinical concentration ratio or the corresponding

profile(s) in a control.

As mentioned above, the lipidomic marker to be compared between the subject sample and
the control (or control sample) may be one or more of the lipid concentration(s), lipid-lipid
concentration ratio(s), or lipid-clinical concentration ratio(s) or combinations thereof, i.e., the
corresponding profile(s), as described and claimed herein. In this regard, the control or control

sample allows establishment of the lipidomic marker baseline or starting point.

The lipidomic markers of the present invention allow for prediction and prevention of fatal
CVD complications. This will facilitate earlier intervention, less symptom development and
suffering and decreased morbidity/mortality associated with CVD. Thus, the lipidomic
markers described and claimed herein allow for individual tailoring of drug intervention for

patients being at risk to develop major CVD complications.

In other words, the present invention discloses diagnostic and/or predictive lipid markers and
lipid-lipid or lipid-clinical concentration ratios for use in predicting CVD complications such
as AMI or CVD death in CVD patients who are undergoing statin treatment. The invention
uses the measurement of lipid concentrations, lipid-lipid and/or lipid-clinical concentration
ratios to determine the risk of said subject to develop CVD complications such as AMI and/or
CVD death. The subject may have previously suffered from a cardiovascular disease event

such as angina pectoris, myocardial infarction or stroke.

The invention encompasses the analysis of lipid concentrations, lipid-lipid concentration
ratios and/or lipid-clinical concentration ratios in samples from a subject that is undergoing

treatment with one or more statins and/or any other HMG-CoA reductase inhibitor.

Accordingly, in one aspect of the invention, a method is provided for determining whether a
subject who is undergoing statin treatment is at risk to develop one or more CVD
complications such as AMI and/or CVD death, said method comprising determining in a
sample from said subject one or more lipid-lipid concentration ratio(s), wherein (an) increased

or decreased lipid-lipid concentration ratio(s) in said sample, when compared to a control
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sample, is (are) indicative of said subject having an increased risk of developing one or more
CVD complications, such as AMI or CVD dcath, wherein the one or more lipid-lipid
concentration ratio(s) whose increase(s) is (are) compared to the control is (are) selected
from: CE 19:1 (0xCE 682.6)/CE 20:5, CE 19:1 (0xCE 682.6)/CE 20:4, Cer(d18:1/16:0)/PC
18:1/20:4, Cer(d18:1/20:0)/PC 18:1/20:4, CE 17:1/CE 20:5, SM (d18:1/15:0) (d18:1/14:1-
OH)/SM (d18:1/23:0) (d18:1/22:1-OH), Cer(d18:1/16:0)/Cer(d18:1/24:0), CE 17:1/CE 18:3,
CE 18:1/CE 18:3 and CE 16:0/CE 20:4 (Table 3);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: Cer(d18:1/22:0)/Cer(d18:1/24:1), CE 14:0/CE
17:1, CE 20:5/SM (d18:1/16:0) (d18:1/15:1-OH), CE 14:0/CE 15:0, CE 14:0/Cer(d18:1/20:0),
Cer(d18:1/24:0)/Cer(d18:1/24:1), CE 20:4/Cer(d18:1/20:0), CE 14:0/Cer(d18:1/16:0), CE
20:4/Cer(d18:1/16:0), CE  20:5/Cer(d18:1/20:0), CE  20:5/Cer(d18:1/24:1), CE
20:5/Cer(d18:1/16:0) and CE 20:5/Cer(d18:1/26:1) (Table 3).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is (are) sclected from:
Cer(d18:1/22:0)/Cer(d18:1/24:1), CE 14:0/CE 17:1, CE 20:5/SM (d18:1/16:0) (d18:1/15:1-
OH), CE 14:.0/CE 15:0, CE 14:0/Cer(d18:1/20:0), CE 20:4/Cer(d18:1/20:0), CE
20:5/Cer(d18:1/20:0), CE 20:5/Cer(d18:1/24:1), CE 20:5/Cer(d18:1/16:0) and CE
20:5/Cer(d18:1/26:1) (Table 3).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: CE 19:1 (0xCE 682.6)/CE
20:5, CE  19:1 (oxCE 682.6)/)CE 204, Cer(d18:1/16:0)/PC  18:1/20:4 and
Cer(d18:1/16:0)/Cer(d18:1/24:0) (Table 6);

and the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are) compared to
the control is (are) selected from: Cer(d18:1/24:0)/Cer(d18:1/24:1) andCE
20:5/Cer(d18:1/26:1) (Table 6).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is CE 20:5/Cer(d18:1/26:1) (Table 6).

In another alternative embodiment, the present invention relates to a method for determining
whether a subject who is undergoing statin treatment is at risk to develop one or more CVD
complications, such as AMI and/or CVD death, comprising determining in a sample from said
subject one or more lipid-clinical concentration ratio(s), wherein (an) increased or decreased
lipid-clinical concentration ratio(s) in said sample, when compared to a control sample, is

(are) indicative of said subject having an increased risk of developing one or more CVD
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complications, such as AMI or CVD death, wherein the one or more lipid-clinical
concentration ratio(s) whose increase(s) is (are) compared to the control is (are) selected
from: CE 19:1 (oxCE 682.6)/LDL cholesterol (EDTA) (mg/dL), Cer(d18:1/16:0)/HDL
cholesterol (EDTA) (mg/dL) and Cer(d18:1/16:0)/apolipoprotein B (mg/dL) (Table 3);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)

compared to the control is (are) selected from:
Cer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/18:0)/supersensitive C-

reactive protein(mg/L), Cer(d18:1/18:0)/supersensitive C-reactive protein(mg/L),
GlcCer(d18:1/22:0)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/24:1)/supersensitive C-reactive protein(mg/L), PC 16:0/18:1/supersensitive C-
reactive protein(mg/L), Cer(d18:1/24:1)/supersensitive C-reactive protein(mg/L),
GlcCer(d18:1/20:0)/supersensitive C-reactive protein(mg/L), Cer(d18:1/16:0)/supersensitive
C-reactive protein(mg/L), GlcCer(d18:1/24:1)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/24:0)/supersensitive
C-reactive protein(mg/L), PC 18:0/20:3/supersensitive C-reactive protein(mg/L), CE
16:0/supersensitive C-reactive protein(mg/L), SM (d18:1/18:0)/supersensitive C-reactive
protein(mg/L), CE 20:3/supersensitive C-reactive protein(mg/L), CE 18:1/supersensitive C-
reactive protein(mg/L), Cer(d18:1/22:0)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/16:0)/supersensitive C-reactive protein(mg/L),
GleCer(d18:1/16:0)/supersensitive C-reactive protein(mg/L),
GleCer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), SM (d18:1/18:1)/supersensitive
C-reactive protein(mg/L), GlcCer(d18:1/18:0)/supersensitive C-reactive protein(mg/L), PC O-
18:0/18:2-alkyl/supersensitive C-reactive protein(mg/L), SM (d18:1/16:1) (d18:1/15:2-
OH)/supersensitive C-reactive protein(mg/L), Cer(d18:1/20:0)/supersensitive C-reactive
protein(mg/L), CE 14:0/supersensitive C-reactive protein(mg/L), SM (d18:1/23:0)
(d18:1/22:1-OH)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/16:0)/supersensitive C-
reactive protein(mg/L), SM (d18:1/14:0) (d18:1/13:1-OH)/supersensitive C-reactive
protein(mg/L), PC 16:0/16:0/supersensitive C-reactive protein(mg/L), PC
18:0/18:2/supersensitive C-reactive protein(mg/L), PC 18:1/20:4/supersensitive C-reactive
protein(mg/L), SM (d18:1/24:0) (d18:1/23:1-OH)/supersensitive C-reactive protein(mg/L),
CE 18:3/supersensitive C-reactive protein(mg/L), Cer(d18:1/24:0)/supersensitive C-reactive
protein(mg/L), CE 18:2/supersensitive C-reactive protein(mg/L),
Cer(d18:1/26:1)/supersensitive C-reactive protein(mg/L), DAG 16:0/18:1/supersensitive C-
reactive protein(mg/L), PC 18:1/18:2/supersensitive C-reactive protein(mg/L), LPC
16:0/supersensitive C-reactive protein(mg/L), CE 20:4/supersensitive C-reactive
protein(mg/L), PC-0 16:0/24-alkyl / CRP, PC O-16:0/18:2-alkyl/supersensitive C-reactive
protein(mg/L), PC 16:0/22:6/supersensitive C-reactive protein(mg/L), PC
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18:0/22:6/supersensitive C-reactive protein(mg/L) and CE 20:5/supersensitive C-reactive

protein(mg/L) (Table 3).

In one particular embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is: CE 19:1 (oxCE 682.6)/LDL cholesterol
(EDTA) (mg/dL) (Table 3);

In a preferred embodiment, the one or more lipid-clinical concentration ratios whose
increase(s) is (are) compared to the control is: Cer(d18:1/16:0)/apolipoprotein B (mg/dL)
(Table 6);

and/or the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: Cer(d18:1/24:0)/supersensitive C-reactive
protein(mg/L), PC 18:0/22:6/supersensitive C-reactive protein(mg/L), CE 18:3/supersensitive
C-reactive protein(mg/L), LPC 16:0/supersensitive C-reactive protein(mg/L), PC-0 16:0/24-
alkyl / CRP, PC 16:0/22:6/supersensitive C-reactive protein(mg/L) and CE
20:5/supersensitive C-reactive protein(mg/L) (Table 6).

For the purposes of the invention, and particularly for lipid-clinical concentration ratios, an

Apolipoprotein A-1 measurement may alternatively be an Apolipoprotein A-II measurement.

In another aspect of the invention, a method is provided for determining whether a subject
undergoing statin treatment who is not suffering from type 2 diabetes mellitus is at risk to
develop one or more CVD complications, such as acute myocardial infarction (AMI) and/or
CVD death, said method comprising determining in a sample from said subject the
concentration(s) of one or more lipid(s), wherein (an) increased or decreased concentration(s)
in said sample, when compared to a control sample, is (are) indicative of said subject having
an increased risk of developing one or more CVD complications, such as AMI or CVD death,
wherein the one or more lipid(s) whose increase(s) in concentration is (are) compared to the
control is (are) selected from: SM (d18:1/17:0) (d18:1/16:1-OH), Cer 18:1/24:0, PC
16:0/22:6, GluCer 18:1/24:1, and CE 18:3 (Tables 4a, 7 and 9); and wherein the one or more
lipid(s) whose decrease(s) in concentration is (are) compared to the control is (are) selected

from:
GluCer 18:1/ 18:0, Cer 18:1/16:0, Cer 18:1/24:1 and PC 18:0/18:1 (Table 9).

In one particular embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/24:0 and GluCer 18:1/24:1
(Tables 4a, 7 and 9).
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In a preferred embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/24:0, PC 16:0/22:6, GluCer
18:1/ 24:1 and CE 18:3 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: GluCer 18:1/18:0, Cer 18:1/16:0, Cer 18:1/24:1 and PC
18:0/18:1 (Table 9).

In a particularly preferred embodiment, the one or more lipid(s) whose increase(s) in
concentration is (are) compared to the control is (are) selected from: Cer 18:1/24:0 and
GluCer 18:1/ 24:1 (Table 9).

In an alternative embodiment, the present invention relates to a method for determining
whether a subject undergoing statin treatment who is not suffering from type 2 diabetes
mellitus is at risk to develop one or more CVD complications such as AMI and/or CVD
death, comprising determining in a sample from said subject one or more lipid-lipid
concentration ratio(s), wherein (an) increased or decreased lipid-lipid concentration ratio(s) in
said sample, when compared to a control sample, is (are) indicative of said subject having an
increased risk of developing one or more CVD complications, such as AMI or CVD death,
wherein the one or more lipid-lipid concentration ratio(s) whose increase(s) is (are) compared
to the control is (are) selected from: Cer(d18:1/26:1)/SM (d18:1/24:0) (d18:1/23:1-OH), CE
16:1/SM  (d18:1/24:0) (d18:1/23:1-OH), PC 16:0/16:1/PC 0-16:0/20:4-alkyl, PC
16:0/16:1/PC 18:2/18:2, CE 16:1/CE 20:5, PC 16:0/16:1/PC 18:1/20:4, PC 18:0/18:1/PC
18:2/18:2,  Cer(d18:1/18:0)/PC  0-16:0/20:4-alkyl,  Cer(d18:1/20:0)/PC  18:2/18:2,
Cer(d18:1/20:0)/PC 0-16:0/20:4-alkyl, CE 16:1/CE 20:4, Cer(d18:1/24:1)/PC 18:2/18:2,
Cer(d18:1/24:1)/PC 18:1/20:4, CE 16:1/PC 18:2/18:2, CE 16:1/CE 18:3, Cer(d18:1/18:0)/PC
0-16:0/18:2-alkyl, CE 17:1/CE 20:4, PC 16:0/18:1/PC 18:1/20:4, PC 16:0/18:1/PC O-
16:0/20:4-alkyl, CE 16:1/PC 0-16:0/20:4-alkyl, PC 18:1/18:1/PC 18:1/20:4, SM (d18:1/16:1)
(d18:1/15:2-OH)/SM (d18:1/24:0) (d18:1/23:1-OH), CE 18:1/CE 20:4,
Cer(d18:1/18:0)/Cer(d18:1/24:0), Cer(d18:1/24:1)/PC 0-16:0/18:2-alkyl, PC 18:0/18:1/PC
18:0/20:3, Cer(d18:1/26:1)/PC 16:0/22:6, CE 16:1/PC 18:1/20:4, Cer(d18:1/26:1)/PC
18:0/18:2, CE 16:1/Cer(d18:1/24:0), Cer(d18:1/26:1)/PC 18:1/18:2, Cer(d18:1/26:1)/PC
16:0/18:2, PC 18:1/18:2/PC 18:2/18:2 and PC 16:0/18:2/PC 18:2/18:2 (Table 4b);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: CE 14:0/CE 16:1, CE 18:3/PC 16:0/18:1, CE
14:0/PC  18:0/18:1,  Cer(d18:1/24:0)/Cer(d18:1/26:1), CE  20:4/PC  18:0/18:1,
Gb3(d18:1/22:0)/PC 16:0/18:1, CE 18:3/PC 18:0/18:1, CE 20:5/PC 16:0/16:1, CE
20:4/Cer(d18:1/26:1), CE 18:3/PC 16:0/16:1, CE 18:3/Cer(d18:1/26:1), LPC 16:0/SM
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(d18:1/17:0) (d18:1/16:1-OH), Gb3(d18:1/22:0)/SM (d18:1/17:0) (d18:1/16:1-OH) and CE
20:5/CE 22:2 (Table 4b).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from:

Cer(d18:1/26:1)/SM (d18:1/24:0) (d18:1/23:1-OH) and PC 16:0/16:1/PC 18:1/20:4 (Table 7);
and the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are) compared to
the control is (are) selected from: Gb3(d18:1/22:0)/PC 16:0/18:1, CE 20:4/Cer(d18:1/26:1)
and CE 20:5/CE 22:2 (Table 7).

In yet another alternative embodiment the present invention relates to a method for
determining whether a subject undergoing statin treatment who is not suffering from type 2
diabetes mellitus is at risk to develop one or more CVD complications, such as AMI and/or
CVD death, comprising determining in a sample from said subject one or more lipid-clinical
concentration ratio(s), wherein (an) increased or decreased lipid-clinical concentration ratio(s)
in said sample, when compared to a control sample, is (are) indicative of said subject having
an increased risk of developing one or more CVD complications, such as AMI or CVD death,
wherein the one or more lipid-clinical concentration ratio(s) whose increase(s) is (are)
compared to the control is (are) selected from: SM (d18:1/17:0) (d18:1/16:1-OH)/HDL
cholesterol (EDTA) (mg/dL), CE 22:2 /HDL cholesterol (EDTA) (mg/dL), SM (d18:1/17:0)
(d18:1/16:1-OH)/apolipoprotein A-1 (mg/dL), PC 16:0/16:1/apolipoprotein A-I (mg/dL), CE
22:2 /apolipoprotein A-I (mg/dL), PC 16:0/16:1/HDL cholesterol (EDTA) (mg/dL),
Cer(d18:1/26:1)/HDL cholesterol (EDTA) (mg/dL), Cer(d18:1/26:1)/apolipoprotein A-I
(mg/dL), PC 18:0/18:1/apolipoprotein A-I (mg/dL), PC 18:0/18:1/total cholesterol (EDTA)
(mg/dL), PC 16:0/18:1/apolipoprotein A-I (mg/dL), PC 16:0/18:1/apolipoprotein A-I
(mg/dL), Cer(d18:1/26:1)/LDL cholesterol (EDTA) (mg/dL), PC 16:0/18:1/total cholesterol
(EDTA) (mg/dL), PC 18:1/18:1/apolipoprotein A-I (mg/dL), Cer(d18:1/26:1)/total cholesterol
(EDTA) (mg/dL), CE 15:0/HDL cholesterol (EDTA) (mg/dL), PC 18:1/18:1/HDL cholesterol
(EDTA) (mg/dL), CE 15:0/apolipoprotecin A-I (mg/dL), PC 18:1/18:1/total cholesterol
(EDTA) (mg/dL), CE 17:1/HDL cholesterol (EDTA) (mg/dL), CE 17:1/apolipoprotein A-I
(mg/dL), Cer(d18:1/26:1)/apolipoprotein B (mg/dL), PC 16:0/18:1/LDL cholesterol (EDTA)
(mg/dL), CE 22:6/HDL cholesterol (EDTA) (mg/dL) and PC 16:0/18:2/LDL cholesterol
(EDTA) (mg/dL) (Table 4c);

and wherein the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: SM (d18:1/24:0) (d18:1/23:1-OH)/triglycerides
(EDTA) (mg/dL), CE 19:1 (oxCE 682.6)/supersensitive C-reactive protein(mg/L), PC
17:0/18:2/supersensitive  C-reactive  protein(mg/L), SM  (d18:1/17:0) (d18:1/16:1-
OH)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/24:1)/supersensitive C-reactive
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protein(mg/L), Gb3(d18:1/22:0)/supersensitive C-reactive protein(mg/L), SM (d18:1/15:0)
(d18:1/14:1-OH)/supersensitive  C-reactive protein(mg/L), SM (d18:1/23:1) (d18:1/22:2-
OH)/supersensitive ~ C-reactive  protein(mg/L), CE  22:6/supersensitive  C-reactive
protein(mg/L), CE 15:0/supersensitive C-reactive protein(mg/L), SM (d18:1/16:0)
(d18:1/15:1-OH)/supersensitive C-reactive protein(mg/L), PC 16:0/18:2/supersensitive C-
reactive protein(mg/L), SM (d18:1/24:1) (d18:1/23:2-OH)/supersensitive  C-reactive
protein(mg/L) and PC 18:2/18:2/supersensitive C-reactive protein(mg/L) (Table 4c).

In a preferred embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: SM (d18:1/17:0)
(d18:1/16:1-OH)/HDL cholesterol (EDTA) (mg/dL), CE 22:2 /HDL cholesterol (EDTA)
(mg/dL) and PC 16:0/16:1/apolipoprotein A-I (mg/dL) (Table 7);

and the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are) compared
to the control is (are) selected from: Gb3(d18:1/22:0)/supersensitive C-reactive
protein(mg/L), CE  22:6/supersensitive ~ C-reactive  proteinlmg/L) and PC
18:2/18:2/supersensitive C-reactive protein(mg/L) (Table 7).

In another aspect of the invention, a method is provided for determining whether a subject
undergoing statin treatment who is suffering from type 2 diabetes mellitus is at risk to develop
one or more CVD complications, such as acute myocardial infarction (AMI) and/or CVD
death, said method comprising determining in a sample from said subject the concentration(s)
of one or more lipid(s), wherein (an) increased or decreased concentration(s) in said sample,
when compared to a control sample, is (are) indicative of said subject having an increased risk
of developing one or more CVD complications, such as AMI or CVD death, wherein the one
or more lipid(s) whose increase(s) in concentration is (are) compared to the control is (are)
selected from: CE 19:1 (0xCE 682.6), CE 20:0, Cer 18:1/ 16:0, CE 16:0, PC 16:0/ 18:2, Cer
18:1/20:0, and SM 18:1/24:1 (Tables 5a, 8 and 9);

and wherein the one or more lipid(s) whose decrease(s) in concentration is (are) compared to
the control is (are) selected from: PC 18:2/18:2,

CE 22:6, Cer(d18:1/24:0), PC 18:0/22:6, PC P-18:0/20:4, CE 18:1, PC 0-16:0/20:4-alkyl,
LPC 16:0, DAG 16:0/18:2, CE 20:4, PC 18:1/20:4, PC 16:0/16:1, DAG 16:0/18:1, CE 16:1,
CE 18:3, CE 20:5, Cer 18:1/18:0, CE 20:3, PC 16:0/16:0, Cer 18:1/22:0, PC 18:1/18:2, CE
16:1, CE 18:1 and CE 20:4 (Tables 5a, 8 and 9).

In one particular embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: CE 19:1 (0xCE 682.6), CE 20:0, Cer
18:1/ 16:0, PC 16:0/ 18:2, Cer 18:1/ 20:0, and SM 18:1/24:1 (Tables 5a, 8 and 9);
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and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: PC 18:2/18:2, CE 22:6, Cer(d18:1/24:0), PC 18:0/22:6, PC P-
18:0/20:4, CE 18:1, PC 0-16:0/20:4-alkyl, LPC 16:0, DAG 16:0/18:2, CE 20:4, PC
18:1/20:4, DAG 16:0/18:1, CE 16:1, CE 20:5, Cer 18:1/18:0, PC 16:0/16:0, Cer 18:1/22:0, PC
18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Tables 5a, 8 and 9).

In a preferred embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/ 16:0, CE 16:0, PC 16:0/ 18:2,
Cer 18:1/ 20:0 and SM 18:1/24:1 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: CE 20:5, Cer 18:1/18:0, CE 20:3, PC 16:0/16:0, Cer 18:1/22:0,
PC 18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Table 9).

In a particularly preferred embodiment, the one or more lipid(s) whose increase(s) in
concentration is (are) compared to the control is (are) selected from: Cer 18:1/ 16:0, PC 16:0/
18:2, Cer 18:1/ 20:0 and SM 18:1/24:1 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: CE 20:5, Cer 18:1/18:0, PC 16:0/16:0, Cer 18:1/22:0, PC
18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Table 9).

In an alternative embodiment, the present invention relates to a method for determining
whether a subject undergoing statin treatment who is suffering from type 2 diabetes mellitus
is at risk to develop one or more CVD complications such as AMI and/or CVD death,
comprising determining in a sample from said subject one or more lipid-lipid concentration
ratio(s), wherein (an) increased or decreased lipid-lipid concentration ratio(s) in said sample,
when compared to a control sample, is (are) indicative of said subject having an increased risk
of developing one or more CVD complications, such as AMI or CVD death, wherein the one
or more lipid-lipid concentration ratio(s) whose increase(s) is (are) compared to the control is
(are) selected from: Cer(d18:1/16:0)/DAG 16:0/18:1, Cer(d18:1/16:0)/PC 18:0/20:3,
Cer(d18:1/20:0)/PC 18:0/20:3, PC 16:0/16:0/PC 18:1/20:4, CE 15:0/CE 18:3, CE 15:0/CE
16:1, PC 17:0/18:2/PC 18:1/20:4, PC 16:0/18:2/PC 18:1/20:4 and PC 18:0/18:2/PC 18:1/20:4
(Table 5b);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: CE 18:1/SM (d18:1/24:1) (d18:1/23:2-OH),
PC P-18:0/20:4/SM (d18:1/24:1) (d18:1/23:2-OH), CE 18:1/Cer(d18:1/16:0), CE 16:1/CE
17:1, CE 18:3/PC 18:0/18:2, PC 18:0/20:3/SM (d18:1/16:0) (d18:1/15:1-OH), CE
18:3/GlcCer(d18:1/16:0), CE 18:3/PC 16:0/18:2, CE 14:0/Gb3(d18:1/16:0), PC 18:1/20:4/SM
(d18:1/16:0) (d18:1/15:1-OH), CE 18:3/SM (d18:1/14:0) (d18:1/13:1-OH), CE 18:3/PE
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18:0/18:2, PC 18:1/20:4/PC 0O-18:0/18:2-alkyl, CE 20:4/SM (d18:1/24:1) (d18:1/23:2-OH),
CE 16:1/Gb3(d18:1/16:0), CE 20:4/PC 17:0/18:2, PC 18:1/20:4/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/16:1) (d18:1/15:2-OH), CE 16:1/SM (d18:1/16:0) (d18:1/15:1-OH),
CE 18:3/Gb3(d18:1/22:0), CE 18:3/LacCer(d18:1/16:0), CE 183/SM (dl18:1/16:0)
(d18:1/15:1-OH), PC 18:1/20:4/SM (d18:1/15:0) (d18:1/14:1-OH), CE 18:3/Gb3(d18:1/16:0),
CE 18:3/SM (d18:1/18:0), CE 16:1/SM  (d18:1/24:1) (d18:1/23:2-OH), CE
16:1/Cer(d18:1/16:0), CE 20:5/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/15:0) (d18:1/14:1-OH), CE 20:5/Gb3(d18:1/16:0) and CE 20:5/SM
(d18:1/24:1) (d18:1/23:2-OH) (Table 5b).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is (are) selected from: CE 18:1/SM (d18:1/24:1)
(d18:1/23:2-OH), PC P-18:0/20:4/SM (d18:1/24:1) (d18:1/23:2-OH), CE 16:1/CE 17:1, CE
18:3/PC 18:0/18:2, PC 18:0/20:3/SM (d18:1/16:0) (d18:1/15:1-OH), CE
18:3/GlcCer(d18:1/16:0), CE 18:3/PC 16:0/18:2, CE 14:0/Gb3(d18:1/16:0), PC 18:1/20:4/SM
(d18:1/16:0) (d18:1/15:1-OH), CE 18:3/SM (d18:1/14:0) (d18:1/13:1-OH), CE 18:3/PE
18:0/18:2, PC 18:1/20:4/PC 0-18:0/18:2-alkyl, CE 20:4/SM (d18:1/24:1) (d18:1/23:2-OH),
CE 16:1/Gb3(d18:1/16:0), CE 20:4/PC 17:0/18:2, PC 18:1/20:4/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/16:1) (d18:1/15:2-OH), CE 16:1/SM (d18:1/16:0) (d18:1/15:1-0OH),
CE 18:3/Gb3(d18:1/22:0), CE 18:3/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/16:0)
(d18:1/15:1-OH), PC 18:1/20:4/SM (d18:1/15:0) (d18:1/14:1-OH), CE 18:3/Gb3(d18:1/16:0),
CE 18:3/SM  (d18:1/18:0), CE 16:1/SM  (d18:1/24:1) (d18:1/23:2-OH), CE
20:5/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/24:1) (d18:1/23:2-OH), CE 18:3/SM
(d18:1/15:0) (d18:1/14:1-OH), CE 20:5/Gb3(d18:1/16:0) and CE 20:5/SM (d18:1/24:1)
(d18:1/23:2-OH) (Table 5b).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: Cer(d18:1/16:0)/DAG
16:0/18:1, Cer(d18:1/16:0)/PC 18:0/20:3, PC 17:0/18:2/PC 18:1/20:4 and PC 16:0/18:2/PC
18:1/20:4 (Table 8).

In yet another alternative embodiment, the present invention relates to a method for
determining whether a subject undergoing statin treatment who is suffering from type 2
diabetes mellitus is at risk to develop one or more CVD complications, such as AMI and/or
CVD death, comprising determining in a sample from said subject one or more lipid-clinical
concentration ratio(s), wherein (an) increased or decreased lipid-clinical concentration ratio(s)
in said sample, when compared to a control sample, is (are) indicative of said subject having

an increased risk of developing one or more CVD complications, such as AMI or CVD death,
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wherein the one or more lipid-clinical concentration ratio(s) whose increase(s) is (are)
compared to the control is (are) selected from: CE 20:0 /apolipoprotein A-I (mg/dL), CE 20:0
/total cholesterol (EDTA) (mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/apolipoprotein A-I
(mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/HDL cholesterol (EDTA) (mg/dL), SM
(d18:1/24:1) (d18:1/23:2-OH)/total cholesterol (EDTA) (mg/dL), Gb3(d18:1/16:0)/HDL
cholesterol (EDTA) (mg/dL), SM (d18:1/16:0) (d18:1/15:1-OH)/apolipoprotein A-I (mg/dL),
PC 0O-18:0/18:2-alkyl/apolipoprotein  A-I (mg/dL), Gb3(d18:1/16:0)/apolipoprotecin  A-I
(mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/triglycerides (EDTA) (mg/dL), SM (d18:1/15:0)
(d18:1/14:1-OH)/triglycerides (EDTA) (mg/dL), Gb3(d18:1/16:0)/triglycerides (EDTA)
(mg/dL), PC 17:0/18:2/triglycerides (EDTA) (mg/dL) and Gb3(d18:1/16:0)/total cholesterol
(EDTA) (mg/dL) (Table 5c);

and wherein the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: PC P-18:0/20:4/apolipoprotein B (mg/dL), CE
20:4/apolipoprotein  A-1 (mg/dL), CE 14:0/HDL cholesterol (EDTA) (mg/dL), PC
18:1/20:4/HDL cholesterol (EDTA) (mg/dL), CE 20:4/total cholesterol (EDTA) (mg/dL), PC
16:0/16:1/apolipoprotein B (mg/dL), PC 18:1/20:4/total cholesterol (EDTA) (mg/dL), CE
20:4/apolipoprotein B (mg/dL), PC 18:0/20:3/apolipoprotein B (mg/dL), DAG
16:0/18:1/apolipoprotein B (mg/dL), CE 20:3/LDL cholesterol (EDTA) (mg/dL), PC
18:1/20:4/apolipoprotein B (mg/dL), PC 18:0/20:3/LDL cholesterol (EDTA) (mg/dL), CE
20:4/LDL cholesterol (EDTA) (mg/dL), CE 20:5/total cholesterol (EDTA) (mg/dL), PC
18:1/20:4/LDL cholesterol (EDTA) (mg/dL), PC P-16:0/18:2/supersensitive C-reactive
protein(mg/L), DAG 16:0/18:2/supersensitive C-reactive protein(mg/L), CE 19:2 (oxCE
680.6)/supersensitive C-reactive protein(mg/L) and PC P-18:0/20:4/supersensitive C-reactive
protein(mg/L) (Table 5c¢).

In a preferred embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is: CE 20:0 /apolipoprotein A-I (mg/dL) (Table
8);

and the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are) compared

to the control is: DAG 16:0/18:2/supersensitive C-reactive protein(mg/L) (Table 8).

In another aspect, the present invention relates to a method for evaluating the effectiveness of
a treatment of CVD and/or one or more of its complications, such as AMI or CVD death, ina
subject undergoing statin treatment, said method comprising determining in a sample from
said subject one or more lipid-lipid concentration ratio(s), wherein (an) increased or decreased
lipid-lipid concentration ratio(s) in said sample, when compared to a control sample, is (are)
indicative of effectiveness of said treatment, wherein the one or more lipid-lipid concentration

ratio(s) whose increase(s) is (arc) compared to the control is (are) selected from: CE 19:1
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(0xCE 682.6)/CE 20:5, CE 19:1 (oxCE 682.6)/CE 20:4, Cer(d18:1/16:0)/PC 18:1/20:4,
Cer(d18:1/20:0)/PC 18:1/20:4, CE 17:1/CE 20:5, SM (d18:1/15:0) (d18:1/14:1-OH)/SM
(d18:1/23:0) (d18:1/22:1-OH), Cer(d18:1/16:0)/Cer(d18:1/24:0), CE 17:1/CE 18:3, CE
18:1/CE 18:3 and CE 16:0/CE 20:4 (Table 3);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: Cer(d18:1/22:0)/Cer(d18:1/24:1), CE 14:0/CE
17:1, CE 20:5/SM (d18:1/16:0) (d18:1/15:1-OH), CE 14:0/CE 15:0, CE 14:0/Cer(d18:1/20:0),
Cer(d18:1/24:0)/Cer(d18:1/24:1), CE 20:4/Cer(d18:1/20:0), CE 14:0/Cer(d18:1/16:0), CE
20:4/Cer(d18:1/16:0), CE  20:5/Cer(d18:1/20:0), CE  20:5/Cer(d18:1/24:1), CE
20:5/Cer(d18:1/16:0) and CE 20:5/Cer(d18:1/26:1) (Table 3)

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is (are) selected from:
Cer(d18:1/22:0)/Cer(d18:1/24:1), CE 14:0/CE 17:1, CE 20:5/SM (d18:1/16:0) (d18:1/15:1-
OH), CE 14:0/CE 15:0, CE 14:0/Cer(d18:1/20:0), CE 20:4/Cer(d18:1/20:0), CE
20:5/Cer(d18:1/20:0), CE 20:5/Cer(d18:1/24:1), CE 20:5/Cer(d18:1/16:0) and CE
20:5/Cer(d18:1/26:1) (Table 3).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: CE 19:1 (0xCE 682.6)/CE
20:5, CE  19:1 (0oxCE 682.6)/CE 20:4, Cer(d18:1/16:0)/PC 18:1/20:4 and
Cer(d18:1/16:0)/Cer(d18:1/24:0) (Table 6);

and the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are) compared to
the control is (are) selected from: Cer(d18:1/24:0)/Cer(d18:1/24:1) and
CE 20:5/Cer(d18:1/26:1) (Table 6).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is: CE 20:5/Cer(d18:1/26:1) (Table 6).

In another alternative embodiment the present invention relates to method for evaluating the
effectiveness of a treatment of CVD and/or one or more of its complications, such as AMI or
CVD death, in a subject undergoing statin treatment, said method comprising determining in a
sample from said subject one or more lipid-clinical concentration ratio(s), wherein (an)
increased or decreased lipid-clinical concentration ratio(s) in said sample, when compared to
a control sample, is (are) indicative of effectiveness of said treatment, wherein the one or
more lipid-clinical concentration ratio(s) whose increase(s) is (are) compared to the control is
(are) selected from: CE 19:1 (oxCE 682.6)/LDL cholesterol (EDTA) (mg/dL),
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Cer(d18:1/16:0)/HDL cholesterol (EDTA) (mg/dL) and Cer(d18:1/16:0)/apolipoprotein B
(mg/dL) (Table 3);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from:

Cer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/18:0)/supersensitive C-
reactive  protein(mg/L),  Cer(d18:1/18:0)/supersensitive ~ C-reactive  protein(mg/L),
GlcCer(d18:1/22:0)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/24:1)/supersensitive C-reactive protein(mg/L), PC 16:0/18:1/supersensitive C-
reactive  protein(mg/L),  Cer(d18:1/24:1)/supersensitive ~ C-reactive  protein(mg/L),
GlcCer(d18:1/20:0)/supersensitive C-reactive protein(mg/L), Cer(d18:1/16:0)/supersensitive
C-reactive protein(mg/L), GlcCer(d18:1/24:1)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/24:0)/supersensitive
C-reactive protein(mg/L), PC 18:0/20:3/supersensitive C-reactive protein(mg/L), CE
16:0/supersensitive C-reactive protein(mg/L), SM (d18:1/18:0)/supersensitive C-reactive
protein(mg/L), CE 20:3/supersensitive C-reactive protein(mg/L), CE 18:1/supersensitive C-
reactive  protein(mg/L),  Cer(d18:1/22:0)/supersensitive ~ C-reactive  protein(mg/L),
LacCer(d18:1/16:0)/supersensitive C-reactive protein(mg/L),
GlcCer(d18:1/16:0)/supersensitive C-reactive protein(mg/L),
GlcCer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), SM (d18:1/18:1)/supersensitive
C-reactive protein(mg/L), GlcCer(d18:1/18:0)/supersensitive C-reactive protein(mg/L), PC O-
18:0/18:2-alkyl/supersensitive C-reactive protein(mg/L), SM (d18:1/16:1) (d18:1/15:2-
OH)/supersensitive C-reactive protein(mg/L), Cer(d18:1/20:0)/supersensitive C-reactive
protein(mg/L)), CE 14:0/supersensitive C-reactive protein(mg/L), SM (d18:1/23:0)
(d18:1/22:1-OH)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/16:0)/supersensitive C-
reactive protein(mg/L), SM (d18:1/14:0) (d18:1/13:1-OH)/supersensitive C-reactive
protein(mg/L), PC 16:0/16:0/supersensitive C-reactive protein(mg/L), PC
18:0/18:2/supersensitive C-reactive protein(mg/L), PC 18:1/20:4/supersensitive C-reactive
protein(mg/L), SM (d18:1/24:0) (d18:1/23:1-OH)/supersensitive C-reactive protein(mg/L),
CE 18:3/supersensitive C-reactive protein(mg/L), Cer(d18:1/24:0)/supersensitive C-reactive
protein(mg/L), CE 18:2/supersensitive C-reactive protein(mg/L),
Cer(d18:1/26:1)/supersensitive C-reactive protein(mg/L), DAG 16:0/18:1/supersensitive C-
reactive protein(mg/L), PC 18:1/18:2/supersensitive C-reactive protein(mg/L), LPC
16:0/supersensitive  C-reactive  protein(mg/L), CE  20:4/supersensitive  C-reactive
protein(mg/L), PC-0 16:0/24-alkyl / CRP, PC 0-16:0/18:2-alkyl/supersensitive C-reactive
protein(mg/L), PC 16:0/22:6/supersensitive C-reactive protein(mg/L), PC
18:0/22:6/supersensitive C-reactive protein(mg/L) and CE 20:5/supersensitive C-reactive
protein(mg/L) (Table 3).
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In one particular embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is;: CE 19:1 (oxCE 682.6)/LDL cholesterol
(EDTA) (mg/dL) (Table 3).

In a preferred embodiment, the one or more lipid-clinical concentration ratios whose
increase(s) is (are) compared to the control is: Cer(d18:1/16:0)/apolipoprotein B (mg/dL)
(Table 6);

and/or the one or more lipid-clinical concentration ratio(s) whose decrease(s) in is (are)
compared to the control is (are) selected from: Cer(d18:1/24:0)/supersensitive C-reactive
protein(mg/L), PC 18:0/22:6/supersensitive C-reactive protein(mg/L), CE 18:3/supersensitive
C-reactive protein(mg/L), LPC 16:0/supersensitive C-reactive protein(mg/L), PC-0 16:0/24-
alkyl / CRP, PC 16:0/22:6/supersensitive C-reactive protein(mg/L) and CE
20:5/supersensitive C-reactive protein(mg/L) (Table 6).

For the purposes of the invention, and particularly for lipid-clinical concentration ratios, an

Apolipoprotein A-1 measurement may alternatively be an Apolipoprotein A-II measurement.

In another aspect the present invention relates to a method for evaluating the effectiveness of
a treatment of CVD and/or one or more of its complications, such as AMI or CVD death, ina
subject undergoing statin treatment and not suffering from type 2 diabetes mellitus said
method comprising determining in a sample from said subject the concentration(s) of one or
more lipid(s), wherein (an) increased or decreased concentration(s) in said sample, when
compared to a control sample, is (are) indicative of effectiveness of said treatment, wherein
the one or more lipid(s) whose increase(s) in concentration is (are) compared to the control is
(are) selected from: SM (d18:1/17:0) (d18:1/16:1-OH), Cer 18:1/24:0, PC 16:0/22:6, GluCer
18:1/24:1 and CE 18:3 (Tables 4a, 7 and 9);

and wherein the one or more lipid(s) whose decrease(s) in concentration is (are) compared to
the control is (are) selected from:

GluCer 18:1/ 18:0, Cer 18:1/16:0, Cer 18:1/24:1 and PC 18:0/18:1 (Table 9).

In one particular embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/24:0 and GluCer 18:1/24:1
(Tables 4a, 7 and 9)

In a preferred embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/24:0, PC 16:0/22:6, GluCer
18:1/24:1 and CE 18:3 (Table 9);
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and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: GluCer 18:1/18:0, Cer 18:1/16:0, Cer 18:1/24:1 and PC
18:0/18:1 (Table 9).

In a particularly preferred embodiment, the one or more lipid(s) whose increase(s) in
concentration is (are) compared to the control is (are) selected from: Cer 18:1/24:0 and
GluCer 18:1/ 24:1 (Table 9).

In an alternative embodiment, the present invention relates to a method for evaluating the
effectiveness of a treatment of CVD and/or one or more of its complications, such as AMI or
CVD death, in a subject undergoing statin treatment and not suffering from type 2 diabetes
mellitus said method comprising determining in a sample from said subject one or more lipid-
lipid concentration ratio(s), wherein (an) increased or decreased lipid-lipid concentration
ratio(s) in said sample, when compared to a control sample, is (are) indicative of effectiveness
of said treatment, wherein the one or more lipid-lipid concentration ratio(s) whose increase(s)
is (are) compared to the control is (are) selected from: Cer(d18:1/26:1)/SM (d18:1/24:0)
(d18:1/23:1-OH), CE 16:1/SM (d18:1/24:0) (d18:1/23:1-OH), PC 16:0/16:1/PC 0-16:0/20:4-
alkyl, PC 16:0/16:1/PC 18:2/18:2, CE 16:1/CE 20:5, PC 16:0/16:1/PC 18:1/20:4, PC
18:0/18:1/PC  18:2/18:2, Cer(d18:1/18:0)/PC  0-16:0/20:4-alkyl, Cer(d18:1/20:0)/PC
18:2/18:2, Cer(d18:1/20:0)/PC 0-16:0/20:4-alkyl, CE 16:1/CE 20:4, Cer(d18:1/24:1)/PC
18:2/18:2, Cer(d18:1/24:1)/PC 18:1/20:4, CE 16:1/PC 18:2/18:2, CE 16:1/CE 18:3,
Cer(d18:1/18:0)/PC 0-16:0/18:2-alkyl, CE 17:1/CE 20:4, PC 16:0/18:1/PC 18:1/20:4, PC
16:0/18:1/PC 0-16:0/20:4-alkyl, CE 16:1/PC 0-16:0/20:4-alkyl, PC 18:1/18:1/PC 18:1/20:4,
SM (d18:1/16:1) (d18:1/15:2-OH)/SM  (d18:1/24:0) (d18:1/23:1-OH), CE 18:1/CE 20:4,
Cer(d18:1/18:0)/Cer(d18:1/24:0), Cer(d18:1/24:1)/PC 0-16:0/18:2-alkyl, PC 18:0/18:1/PC
18:0/20:3, Cer(d18:1/26:1)/PC 16:0/22:6, CE 16:1/PC 18:1/20:4, Cer(d18:1/26:1)/PC
18:0/18:2, CE 16:1/Cer(d18:1/24:0), Cer(d18:1/26:1)/PC 18:1/18:2, Cer(d18:1/26:1)/PC
16:0/18:2, PC 18:1/18:2/PC 18:2/18:2 and PC 16:0/18:2/PC 18:2/18:2 (Table 4b);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: CE 14:0/CE 16:1, CE 18:3/PC 16:0/18:1, CE
14:0/PC  18:0/18:1,  Cer(d18:1/24:0)/Cer(d18:1/26:1), CE  20:4/PC  18:0/18:1,
Gb3(d18:1/22:0)/PC 16:0/18:1, CE 18:3/PC 18:0/18:1, CE 20:5/PC 16:0/16:1, CE
20:4/Cer(d18:1/26:1), CE 18:3/PC 16:0/16:1, CE 18:3/Cer(d18:1/26:1), LPC 16:0/SM
(d18:1/17:0) (d18:1/16:1-OH), Gb3(d18:1/22:0)/SM (d18:1/17:0) (d18:1/16:1-OH) and CE
20:5/CE 22:2 (Table 4b).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose

increase(s) is (are) compared to the control is (are) selected from:
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Cer(d18:1/26:1)/SM (d18:1/24:0) (d18:1/23:1-OH) and PC 16:0/16:1/PC 18:1/20:4 (Table 7);
and the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are) compared to
the control is (are) selected from: Gb3(d18:1/22:0)/PC 16:0/18:1, CE 20:4/Cer(d18:1/26:1)
and CE 20:5/CE 22:2 (Table 7).

In yet another alternative embodiment, a method is provided for evaluating the effectiveness
of a treatment of CVD and/or one or more of its complications, such as AMI or CVD death, in
a subject undergoing statin treatment and not suffering from type 2 diabetes mellitus, said
method comprising determining in a sample from said subject one or more lipid-clinical
concentration ratio(s), wherein (an) increased or decreased lipid-clinical concentration ratio(s)
in said sample, when compared to a control sample, is (are) indicative of effectiveness of said
treatment, wherein the one or more lipid-clinical concentration ratio(s) whose increase(s) is
(are) compared to the control is (are) selected from: SM (d18:1/17:0) (d18:1/16:1-OH)/HDL
cholesterol (EDTA) (mg/dL), CE 22:2 /HDL cholesterol (EDTA) (mg/dL), SM (d18:1/17:0)
(d18:1/16:1-OH)/apolipoprotein A-1 (mg/dL), PC 16:0/16:1/apolipoprotein A-I (mg/dL), CE
22:2 /apolipoprotein A-I (mg/dL), PC 16:0/16:1/HDL cholesterol (EDTA) (mg/dL),
Cer(d18:1/26:1)/HDL cholesterol (EDTA) (mg/dL), Cer(d18:1/26:1)/apolipoprotein A-I
(mg/dL), PC 18:0/18:1/apolipoprotein A-I (mg/dL), PC 18:0/18:1/total cholesterol (EDTA)
(mg/dL), PC 16:0/18:1/apolipoprotein A-I (mg/dL), PC 16:0/18:1/apolipoprotein A-I
(mg/dL), Cer(d18:1/26:1)/LDL cholesterol (EDTA) (mg/dL), PC 16:0/18:1/total cholesterol
(EDTA) (mg/dL), PC 18:1/18:1/apolipoprotein A-1 (mg/dL), Cer(d18:1/26:1)/total cholesterol
(EDTA) (mg/dL), CE 15:0/HDL cholesterol (EDTA) (mg/dL), PC 18:1/18:1/HDL cholesterol
(EDTA) (mg/dL), CE 15:0/apolipoprotein A-I (mg/dL), PC 18:1/18:1/total cholesterol
(EDTA) (mg/dL), CE 17:1/HDL cholesterol (EDTA) (mg/dL), CE 17:1/apolipoprotein A-I
(mg/dL), Cer(d18:1/26:1)/apolipoprotein B (mg/dL), PC 16:0/18:1/LDL cholesterol (EDTA)
(mg/dL), CE 22:6/HDL cholesterol (EDTA) (mg/dL) and PC 16:0/18:2/LDL cholesterol
(EDTA) (mg/dL) (Table 4c);

and wherein the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: SM (d18:1/24:0) (d18:1/23:1-OH)/triglycerides
(EDTA) (mg/dL), CE 19:1 (oxCE 682.6)/supersensitive C-reactive protein(mg/L), PC
17:0/18:2/supersensitive ~ C-reactive protein(mg/L), SM  (d18:1/17:0) (d18:1/16:1-
OH)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/24:1)/supersensitive C-reactive
protein(mg/L), Gb3(d18:1/22:0)/supersensitive C-reactive protein(mg/L), SM (d18:1/15:0)
(d18:1/14:1-OH)/supersensitive C-reactive protein(mg/L), SM (d18:1/23:1) (d18:1/22:2-
OH)/supersensitive ~ C-reactive  protein(mg/L), CE  22:6/supersensitive  C-reactive
protein(mg/L), CE 15:0/supersensitive C-reactive protein(mg/L), SM (d18:1/16:0)
(d18:1/15:1-OH)/supersensitive C-reactive protein(mg/L), PC 16:0/18:2/supersensitive C-
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reactive protein(mg/L), SM (d18:1/24:1) (d18:1/23:2-OH)/supersensitive C-reactive
protein(mg/L) and PC 18:2/18:2/supersensitive C-reactive protein(mg/L) (Table 4c).

In a preferred embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: SM (d18:1/17:0)
(d18:1/16:1-OH)/HDL cholesterol (EDTA) (mg/dL), CE 22:2 /HDL cholesterol (EDTA)
(mg/dL) and PC 16:0/16:1/apolipoprotcin A-I (mg/dL) (Table 7);

and the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are) compared
to the control is (are) selected from: Gb3(d18:1/22:0)/supersensitive C-reactive
protein(mg/L), CE  22:6/supersensitive ~ C-reactive  protein(mg/L) and PC
18:2/18:2/supersensitive C-reactive protein(mg/L) (Table 7).

In another aspect, the present invention relates to a method for evaluating the effectiveness of
a treatment of CVD and/or one or more of its complications, such as AMI or CVD death, in a
subject undergoing statin treatment and suffering from type 2 diabetes mellitus said method
comprising determining in a sample from said subject the concentration(s) of one or more
lipid(s), wherein (an) increased or decreased concentration(s) in said sample, when compared
to a control sample, is (are) indicative of effectiveness of said treatment, wherein the one or
more lipid(s) whose increase(s) in concentration is (are) compared to the control is (are)
selected from: CE 19:1 (oxCE 682.6), CE 20:0, Cer 18:1/ 16:0, CE 16:0, PC 16:0/ 18:2, Cer
18:1/20:0, and SM 18:1/24:1 (Tables 5a, 8 and 9);

and wherein the one or more lipid(s) whose decrease(s) in concentration is (are) compared to
the control is (are) selected from: PC 18:2/18:2,

CE 22:6, Cer(d18:1/24:0), PC 18:0/22:6, PC P-18:0/20:4, CE 18:1, PC 0O-16:0/20:4-alkyl,
LPC 16:0, DAG 16:0/18:2, CE 20:4, PC 18:1/20:4, PC 16:0/16:1, DAG 16:0/18:1, CE 16:1,
CE 18:3, CE 20:5, Cer 18:1/18:0, CE 20:3, PC 16:0/16:0, Cer 18:1/22:0, PC 18:1/18:2, CE
16:1, CE 18:1 and CE 20:4 (Tables Sa, 8 and 9).

In one particular embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: CE 19:1 (0xCE 682.6), CE 20:0, Cer
18:1/16:0, PC 16:0/ 18:2, Cer 18:1/20:0, and SM 18:1/24:1 (Tables Sa, 8 and 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: PC 18:2/18:2, CE 22:6, Cer(d18:1/24:0), PC 18:0/22:6, PC P-
18:0/20:4, CE 18:1, PC 0-16:0/20:4-alkyl, LPC 16:0, DAG 16:0/18:2, CE 20:4, PC
18:1/20:4, DAG 16:0/18:1, CE 16:1, CE 20:5, Cer 18:1/18:0, PC 16:0/16:0, Cer 18:1/22:0, PC
18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Tables Sa, 8 and 9).
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In a preferred embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/ 16:0, CE 16:0, PC 16:0/ 18:2,
Cer 18:1/20:0 and SM 18:1/24:1 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: CE 20:5, Cer 18:1/18:0, CE 20:3, PC 16:0/16:0, Cer 18:1/22:0,
PC 18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Table 9).

In a particularly preferred embodiment, the one or more lipid(s) whose increase(s) in
concentration is (are) compared to the control is (are) selected from: Cer 18:1/ 16:0, PC 16:0/
18:2, Cer 18:1/ 20:0 and SM 18:1/24:1 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: CE 20:5, Cer 18:1/18:0, PC 16:0/16:0, Cer 18:1/22:0, PC
18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Table 9).

In an alternative embodiment, the present invention relates to a method for evaluating the
effectiveness of a treatment of CVD and/or one or more of its complications, such as AMI or
CVD death, in a subject undergoing statin treatment and suffering from type 2 diabetes
mellitus said method comprising determining in a sample from said subject one or more lipid-
lipid concentration ratio(s), wherein (an) increased or decreased lipid-lipid concentration
ratio(s) in said sample, when compared to a control sample, is (are) indicative of effectiveness
of said treatment, wherein the one or more lipid-lipid concentration ratio(s) whose increase(s)
is (are) compared to the control is (are) selected from: Cer(d18:1/16:0)/DAG 16:0/18:1,
Cer(d18:1/16:0)/PC 18:0/20:3, Cer(d18:1/20:0)/PC 18:0/20:3, PC 16:0/16:0/PC 18:1/20:4, CE
15:0/CE 18:3, CE 15:0/CE 16:1, PC 17:0/18:2/PC 18:1/20:4, PC 16:0/18:2/PC 18:1/20:4 and
PC 18:0/18:2/PC 18:1/20:4 (Table 5b);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: CE 18:1/SM (d18:1/24:1) (d18:1/23:2-OH),
PC P-18:0/20:4/SM (d18:1/24:1) (d18:1/23:2-OH), CE 18:1/Cer(d18:1/16:0), CE 16:1/CE
17:1, CE 18:3/PC 18:0/18:2, PC 18:0/20:3/SM (d18:1/16:0) (d18:1/15:1-OH), CE
18:3/GlcCer(d18:1/16:0), CE 18:3/PC 16:0/18:2, CE 14:0/Gb3(d18:1/16:0), PC 18:1/20:4/SM
(d18:1/16:0) (d18:1/15:1-OH), CE 18:3/SM (d18:1/14:0) (d18:1/13:1-OH), CE 18:3/PE
18:0/18:2, PC 18:1/20:4/PC 0-18:0/18:2-alkyl, CE 20:4/SM (d18:1/24:1) (d18:1/23:2-OH),
CE 16:1/Gb3(d18:1/16:0), CE 20:4/PC 17:0/18:2, PC 18:1/20:4/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/16:1) (d18:1/15:2-OH), CE 16:1/SM (d18:1/16:0) (d18:1/15:1-OH),
CE 18:3/Gb3(d18:1/22:0), CE 18:3/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/16:0)
(d18:1/15:1-OH), PC 18:1/20:4/SM (d18:1/15:0) (d18:1/14:1-OH), CE 18:3/Gb3(d18:1/16:0),
CE 18:3/SM  (d18:1/18:0), CE 16:1/SM  (d18:1/24:1)  (d18:1/23:2-OH), CE
16:1/Cer(d18:1/16:0), CE 20:5/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/24:1) (d18:1/23:2-
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OH), CE 18:3/SM (d18:1/15:0) (d18:1/14:1-OH), CE 20:5/Gb3(d18:1/16:0) and CE 20:5/SM
(d18:1/24:1) (d18:1/23:2-OH) (Table 5b).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is (are) selected from: CE 18:1/SM (d18:1/24:1)
(d18:1/23:2-OH), PC P-18:0/20:4/SM (d18:1/24:1) (d18:1/23:2-OH), CE 16:1/CE 17:1, CE
18:3/PC  18:0/18:2, PC  18:0/20:3/SM  (d18:1/16:0)  (d18:1/15:1-OH), CE
18:3/GleCer(d18:1/16:0), CE 18:3/PC 16:0/18:2, CE 14:0/Gb3(d18:1/16:0), PC 18:1/20:4/SM
(d18:1/16:0) (d18:1/15:1-OH), CE 18:3/SM (d18:1/14:0) (d18:1/13:1-OH), CE 18:3/PE
18:0/18:2, PC 18:1/20:4/PC 0-18:0/18:2-alkyl, CE 20:4/SM (d18:1/24:1) (d18:1/23:2-OH),
CE 16:1/Gb3(d18:1/16:0), CE 20:4/PC 17:0/18:2, PC 18:1/20:4/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/16:1) (d18:1/15:2-OH), CE 16:1/SM (d18:1/16:0) (d18:1/15:1-OH),
CE 18:3/Gb3(d18:1/22:0), CE 18:3/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/16:0)
(d18:1/15:1-OH), PC 18:1/20:4/SM (d18:1/15:0) (d18:1/14:1-OH), CE 18:3/Gb3(d18:1/16:0),
CE 18:3/SM  (d18:1/18:0), CE 16:1/SM  (d18:1/24:1) (d18:1/23:2-OH), CE
20:5/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/24:1) (d18:1/23:2-OH), CE 18:3/SM
(d18:1/15:0) (d18:1/14:1-OH), CE 20:5/Gb3(d18:1/16:0) and CE 20:5/SM (d18:1/24:1)
(d18:1/23:2-OH) (Table 5b).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: Cer(d18:1/16:0)/DAG
16:0/18:1, Cer(d18:1/16:0)/PC 18:0/20:3, PC 17:0/18:2/PC 18:1/20:4 and PC 16:0/18:2/PC
18:1/20:4 (Table 8).

In yet another alternative embodiment, a method is provided for evaluating the effectiveness
of a treatment of CVD and/or one or more of its complications, such as AMI or CVD death, in
a subject undergoing statin treatment and suffering from type 2 diabetes mellitus, said method
comprising determining in a sample from said subject one or more lipid-clinical concentration
ratio(s), wherein (an) increased or decreased lipid-clinical concentration ratio(s) in said
sample, when compared to a control sample, is (are) indicative of effectiveness of said
treatment, wherein the one or more lipid-clinical concentration ratio(s) whose increase(s) is
(are) compared to the control is (are) selected from: CE 20:0 /apolipoprotein A-I (mg/dL), CE
20:0 /total cholesterol (EDTA) (mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/apolipoprotein A-
[ (mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/HDL cholesterol (EDTA) (mg/dL), SM
(d18:1/24:1) (d18:1/23:2-OH)/total cholesterol (EDTA) (mg/dL), Gb3(d18:1/16:0)/HDL
cholesterol (EDTA) (mg/dL), SM (d18:1/16:0) (d18:1/15:1-OH)/apolipoprotein A-I (mg/dL),
PC O-18:0/18:2-alkyl/apolipoprotein A-I (mg/dL), Gb3(d18:1/16:0)/apolipoprotein A-I
(mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/triglycerides (EDTA) (mg/dL), SM (d18:1/15:0)
(d18:1/14:1-OH)/triglycerides (EDTA) (mg/dL), Gb3(d18:1/16:0)/triglycerides (EDTA)
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(mg/dL), PC 17:0/18:2/triglycerides (EDTA) (mg/dL) and Gb3(d18:1/16:0)/total cholesterol
(EDTA) (mg/dL) (Table 5c);

and wherein the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: PC P-18:0/20:4/apolipoprotein B (mg/dL), CE
20:4/apolipoprotein  A-I (mg/dL), CE 14:0/HDL cholesterol (EDTA) (mg/dL), PC
18:1/20:4/HDL cholesterol (EDTA) (mg/dL), CE 20:4/total cholesterol (EDTA) (mg/dL), PC
16:0/16:1/apolipoprotein B (mg/dL), PC 18:1/20:4/total cholesterol (EDTA) (mg/dL), CE
20:4/apolipoprotein B (mg/dL), PC 18:0/20:3/apolipoprotein B (mg/dL), DAG
16:0/18:1/apolipoprotein B (mg/dL), CE 20:3/LDL cholesterol (EDTA) (mg/dL), PC
18:1/20:4/apolipoprotein B (mg/dL), PC 18:0/20:3/LDL cholesterol (EDTA) (mg/dL), CE
20:4/LDL cholesterol (EDTA) (mg/dL), CE 20:5/total cholesterol (EDTA) (mg/dL), PC
18:1/20:4/LDL cholesterol (EDTA) (mg/dL), PC P-16:0/18:2/supersensitive C-reactive
protein(mg/L), DAG 16:0/18:2/supersensitive C-reactive protein(mg/L), CE 19:2 (oxCE
680.6)/supersensitive C-reactive protein(mg/L) and PC P-18:0/20:4/supersensitive C-reactive
protein(mg/L) (Table 5c¢).

In a preferred embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is: CE 20:0 /apolipoprotein A-I (mg/dL) (Table
8);

and the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are) compared to

the control is: DAG 16:0/18:2/supersensitive C-reactive protein(mg/L) (Table 8).

In yet another aspect the present invention relates to a method of choosing an appropriate
treatment of CVD and/or one or more of its complications, such as AMI or CVD death, in a
subject undergoing statin treatment, said method comprising determining in a sample from
said subject one or more lipid-lipid concentration ratio(s), wherein (an) increased or decreased
lipid-lipid concentration ratio(s) in said sample, when compared to a control sample, is (are)
indicative of said subject being in need of treatment or a change in, or supplementation of, an
already administered treatment, wherein the one or more lipid-lipid concentration ratio(s)
whose increase(s) is (are) compared to the control is (are) selected from: CE 19:1 (oxCE
682.6)/CE 20:5, CE 19:1 (0xCE 682.6)/CE 20:4, Cer(d18:1/16:0)/PC 18:1/20:4,
Cer(d18:1/20:0)/PC 18:1/20:4, CE 17:1/CE 20:5, SM (d18:1/15:0) (d18:1/14:1-OH)/SM
(d18:1/23:0) (d18:1/22:1-OH), Cer(d18:1/16:0)/Cer(d18:1/24:0), CE 17:1/CE 18:3, CE
18:1/CE 18:3 and CE 16:0/CE 20:4 (Table 3);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: Cer(d18:1/22:0)/Cer(d18:1/24:1), CE 14:0/CE
17:1, CE 20:5/SM (d18:1/16:0) (d18:1/15:1-OH), CE 14:0/CE 15:0, CE 14:0/Cer(d18:1/20:0),
Cer(d18:1/24:0)/Cer(d18:1/24:1), CE 20:4/Cer(d18:1/20:0), CE 14:0/Cer(d18:1/16:0), CE
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20:4/Cer(d18:1/16:0), CE  20:5/Cer(d18:1/20:0), CE  20:5/Cer(d18:1/24:1), CE
20:5/Cer(d18:1/16:0) and CE 20:5/Cer(d18:1/26:1) (Table 3).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is (are) selected from:
Cer(d18:1/22:0)/Cer(d18:1/24:1), CE 14:0/CE 17:1, CE 20:5/SM (d18:1/16:0) (d18:1/15:1-
OH), CE 14:0/CE 15:0, CE 14:0/Cer(d18:1/20:0), CE 20:4/Cer(d18:1/20:0), CE
20:5/Cer(d18:1/20:0), CE 20:5/Cer(d18:1/24:1), CE 20:5/Cer(d18:1/16:0) and CE
20:5/Cer(d18:1/26:1) (Table 3).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: CE 19:1 (0xCE 682.6)/CE
20:5, CE 19:1 (0oxCE 682.6)/CE 204, Cer(d18:1/16:0)/PC 18:1/20:4 and
Cer(d18:1/16:0)/Cer(d18:1/24:0) (Table 6);

and the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are) compared to

the control is (are) selected from: Cer(d18:1/24:0)/Cer(d18:1/24:1) and
CE 20:5/Cer(d18:1/26:1) (Table 6).

In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is: CE 20:5/Cer(d18:1/26:1) (Table 6).

In another alternative embodiment, the present invention relates to a method of choosing an
appropriate treatment of CVD and/or one or more of its complications, such as AMI or CVD
death, in a subject undergoing statin treatment, said method comprising determining in a
sample from said subject one or more lipid-clinical concentration ratio(s), wherein (an)
increased or decreased lipid-clinical concentration ratio(s) in said sample, when compared to
a control sample, is (are) indicative of said subject being in need of treatment or a change in,
or supplementation of, an already administered treatment, wherein the one or more lipid-
clinical concentration ratio(s) whose increase(s) is (are) compared to the control is (are)
selected from: CE 19:1 (oxCE 682.6)/LDL cholesterol (EDTA) (mg/dL),
Cer(d18:1/16:0)/HDL cholesterol (EDTA) (mg/dL) and Cer(d18:1/16:0)/apolipoprotein B
(mg/dL) (Table 3);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from:

Cer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/18:0)/supersensitive C-
reactive  protein(mg/L),  Cer(d18:1/18:0)/supersensitive ~ C-reactive  protein(mg/L),
GleCer(d18:1/22:0)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/24:1)/supersensitive C-reactive protein(mg/L), PC 16:0/18:1/supersensitive C-
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reactive  protein(mg/L),  Cer(d18:1/24:1)/supersensitive ~ C-reactive  protein(mg/L),
GlcCer(d18:1/20:0)/supersensitive C-reactive protein(mg/L), Cer(d18:1/16:0)/supersensitive
C-reactive protein(mg/L), GlcCer(d18:1/24:1)/supersensitive C-reactive protein(mg/L),
LacCer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/24:0)/supersensitive
C-reactive protein(mg/L), PC 18:0/20:3/supersensitive C-reactive protein(mg/L), CE
16:0/supersensitive C-reactive protein(mg/L), SM (d18:1/18:0)/supersensitive C-reactive
protein(mg/L), CE 20:3/supersensitive C-reactive protein(mg/L), CE 18:1/supersensitive C-
reactive  protein(mg/L),  Cer(d18:1/22:0)/supersensitive  C-reactive  protein(mg/L),
LacCer(d18:1/16:0)/supersensitive C-reactive protein(mg/L),
GlcCer(d18:1/16:0)/supersensitive C-reactive protein(mg/L),
GlcCer(d18:1/24:0)/supersensitive C-reactive protein(mg/L), SM (d18:1/18:1)/supersensitive
C-reactive protein(mg/L), GlcCer(d18:1/18:0)/supersensitive C-reactive protein(mg/L), PC O-
18:0/18:2-alkyl/supersensitive C-reactive protein(mg/L), SM (d18:1/16:1) (d18:1/15:2-
OH)/supersensitive C-reactive protein(mg/L), Cer(d18:1/20:0)/supersensitive C-reactive
protein(mg/L), CE 14:0/supersensitive C-reactive protein(mg/L), SM (d18:1/23:0)
(d18:1/22:1-OH)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/16:0)/supersensitive C-
reactive protein(mg/L), SM (d18:1/14:0) (d18:1/13:1-OH)/supersensitive C-reactive
protein(mg/L), PC 16:0/16:0/supersensitive C-reactive protein(mg/L), PC
18:0/18:2/supersensitive C-reactive protein(mg/L), PC 18:1/20:4/supersensitive C-reactive
protein(mg/L), SM (d18:1/24:0) (d18:1/23:1-OH)/supersensitive C-reactive protein(mg/L),
CE 18:3/supersensitive C-reactive protein(mg/L), Cer(d18:1/24:0)/supersensitive C-reactive
protein(mg/L), CE 18:2/supersensitive C-reactive protein(mg/L),
Cer(d18:1/26:1)/supersensitive C-reactive protein(mg/L), DAG 16:0/18:1/supersensitive C-
reactive protein(mg/L), PC 18:1/18:2/supersensitive C-reactive protein(mg/L), LPC
16:0/supersensitive  C-reactive  protein(mg/L), CE  20:4/supersensitive  C-reactive
protein(mg/L), PC-0 16:0/24-alkyl / CRP, PC 0-16:0/18:2-alkyl/supersensitive C-reactive
protein(mg/L), PC 16:0/22:6/supersensitive C-reactive protein(mg/L), PC
18:0/22:6/supersensitive C-reactive protein(mg/L) and CE 20:5/supersensitive C-reactive
protein(mg/L) (Table 3).

In one particular embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is: CE 19:1 (0xCE 682.6)/LDL cholesterol
(EDTA) (mg/dL) (Table 3).

In a preferred embodiment, the one or more lipid-clinical concentration ratios whose
increase(s) is (are) compared to the control is: Cer(d18:1/16:0)/apolipoprotein B (mg/dL)
(Table 6);
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and/or the one or more lipid-clinical concentration ratio(s) whose decrease(s) in is (are)
compared to the control is (are) selected from: Cer(d18:1/24:0)/supersensitive C-reactive
protein(mg/L), PC 18:0/22:6/supersensitive C-reactive protein(img/L), CE 18:3/supersensitive
C-reactive protein(mg/L), LPC 16:0/supersensitive C-reactive protein(mg/L), PC-0 16:0/24-
alkyl / CRP, PC 16:0/22:6/supersensitive C-reactive protein(mg/L) and CE
20:5/supersensitive C-reactive protein(mg/L) (Table 6).

For the purposes of the invention, and particularly for lipid-clinical concentration ratios, an

Apolipoprotein A-I measurement may alternatively be an Apolipoprotein A-II measurement.

In a further aspect, the invention relates to a method of choosing an appropriate treatment of
CVD and/or one or more of its complications, such as AMI or CVD death, in a subject
undergoing statin treatment and not suffering from type 2 diabetes mellitus, said method
comprising determining in a sample from said subject the concentration(s) of one or more
lipid(s), wherein (an) increased or decreased concentration(s) in said sample, when compared
to a control sample, is (are) indicative of said subject being in need of treatment or a change
in, or supplementation of, an already administered treatment, wherein the one or more lipid(s)
whose increase(s) in concentration is (are) compared to the control is (are) selected from: SM
(d18:1/17:0) (d18:1/16:1-OH), Cer 18:1/24:0, PC 16:0/22:6, GluCer 18:1/24:1 and CE 18:3
(Tables 4a, 7 and 9); and wherein the one or more lipid(s) whose decrease(s) in concentration
is (are) compared to the control is (are) selected from:

GluCer 18:1/ 18:0, Cer 18:1/16:0, Cer 18:1/24:1 and PC 18:0/18:1 (Table 9).

In one particular embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/24:0 and GluCer 18:1/24:1
(Tables 4a, 7 and 9).

In a preferred embodiment, the one or more lipid(s) whose increase(s) in concentration is
(arc) compared to the control is (are) selected from: Cer 18:1/24:0, PC 16:0/22:6, GluCer
18:1/24:1 and CE 18:3 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: GluCer 18:1/18:0, Cer 18:1/16:0, Cer 18:1/24:1 and PC
18:0/18:1 (Table 9).

In a particularly preferred embodiment, the one or more lipid(s) whose increase(s) in
concentration is (are) compared to the control is (are) selected from: Cer 18:1/24:0 and
GluCer 18:1/ 24:1 (Table 9).
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In an alternative embodiment, the present invention relates to a method of choosing an
appropriate treatment of CVD and/or one or more of its complications, such as AMI or CVD
death, in a subject undergoing statin treatment and not suffering from type 2 diabetes mellitus,
said method comprising determining in a sample from said subject one or more lipid-lipid
concentration ratio(s), wherein (an) increased or decreased lipid-lipid concentration ratio(s) in
said sample, when compared to a control sample, is (are) indicative of said subject being in
need of treatment or a change in, or supplementation of, an already administered treatment,
wherein the one or more lipid-lipid concentration ratio(s) whose increase(s) is (are) compared
to the control is (are) selected from: Cer(d18:1/26:1)/SM (d18:1/24:0) (d18:1/23:1-OH), CE
16:1/SM (d18:1/24:0) (d18:1/23:1-OH), PC 16:0/16:1/PC  0-16:0/20:4-alkyl, PC
16:0/16:1/PC 18:2/18:2, CE 16:1/CE 20:5, PC 16:0/16:1/PC 18:1/20:4, PC 18:0/18:1/PC
18:2/18:2,  Cer(d18:1/18:0)/PC O-16:0/20:4-alkyl,  Cer(d18:1/20:0)/PC  18:2/18:2,
Cer(d18:1/20:0)/PC 0O-16:0/20:4-alkyl, CE 16:1/CE 20:4, Cer(d18:1/24:1)/PC 18:2/18:2,
Cer(d18:1/24:1)/PC 18:1/20:4, CE 16:1/PC 18:2/18:2, CE 16:1/CE 18:3, Cer(d18:1/18:0)/PC
0-16:0/18:2-alkyl, CE 17:1/CE 20:4, PC 16:0/18:1/PC 18:1/20:4, PC 16:0/18:1/PC O-
16:0/20:4-alkyl, CE 16:1/PC 0-16:0/20:4-alkyl, PC 18:1/18:1/PC 18:1/20:4, SM (d18:1/16:1)
(d18:1/15:2-OH)/SM (d18:1/24:0) (d18:1/23:1-0OH), CE 18:1/CE 20:4,
Cer(d18:1/18:0)/Cer(d18:1/24:0), Cer(d18:1/24:1)/PC 0-16:0/18:2-alkyl, PC 18:0/18:1/PC
18:0/20:3, Cer(d18:1/26:1)/PC 16:0/22:6, CE 16:1/PC 18:1/20:4, Cer(d18:1/26:1)/PC
18:0/18:2, CE 16:1/Cer(d18:1/24:0), Cer(d18:1/26:1)/PC 18:1/18:2, Cer(d18:1/26:1)/PC
16:0/18:2, PC 18:1/18:2/PC 18:2/18:2 and PC 16:0/18:2/PC 18:2/18:2 (Table 4b);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: CE 14:0/CE 16:1, CE 18:3/PC 16:0/18:1, CE
14:0/PC  18:0/18:1,  Cer(d18:1/24:0)/Cer(d18:1/26:1), CE  20:4/PC  18:0/18:1,
Gb3(d18:1/22:0)/PC 16:0/18:1, CE 18:3/PC 18:0/18:1, CE 20:5/PC 16:0/16:1, CE
20:4/Cer(d18:1/26:1), CE 18:3/PC 16:0/16:1, CE 18:3/Cer(d18:1/26:1), LPC 16:0/SM
(d18:1/17:0) (d18:1/16:1-OH), Gb3(d18:1/22:0)/SM (d18:1/17:0) (d18:1/16:1-OH) and CE
20:5/CE 22:2 (Table 4b).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from:

Cer(d18:1/26:1)/SM (d18:1/24:0) (d18:1/23:1-OH) and PC 16:0/16:1/PC 18:1/20:4 (Table 7);
and the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are) compared to
the control is (are) selected from: Gb3(d18:1/22:0)/PC 16:0/18:1, CE 20:4/Cer(d18:1/26:1)
and CE 20:5/CE 22:2 (Table 7).
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In yet another alternative embodiment the present invention relates to a method of choosing
an appropriate treatment of CVD and/or one or more of its complications, such as AMI or
CVD death, in a subject undergoing statin treatment and not suffering from type 2 diabetes
mellitus, said method comprising determining in a sample from said subject one or more
lipid-clinical concentration ratio(s), wherein (an) increased or decreased lipid-clinical
concentration ratio(s) in said sample, when compared to a control sample, is (are) indicative
of said subject being in need of treatment or a change in, or supplementation of, an alrcady
administered treatment, wherein the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: SM (d18:1/17:0)
(d18:1/16:1-OH)/HDL cholesterol (EDTA) (mg/dL), CE 22:2 /HDL cholesterol (EDTA)
(mg/dL), SM  (d18:1/17:0)  (d18:1/16:1-OH)/apolipoprotein ~ A-I  (mg/dL), PC
16:0/16:1/apolipoprotein  A-I (mg/dL), CE 22:2 /apolipoprotein A-I (mg/dL), PC
16:0/16:1/HDL cholesterol (EDTA) (mg/dL), Cer(d18:1/26:1)/HDL cholesterol (EDTA)
(mg/dL), Cer(d18:1/26:1)/apolipoprotein A-I (mg/dL), PC 18:0/18:1/apolipoprotein A-I
(mg/dL), PC 18:0/18:1/total cholesterol (EDTA) (mg/dL), PC 16:0/18:1/apolipoprotein A-I
(mg/dL), PC 16:0/18:1/apolipoprotein A-I (mg/dL), Cer(d18:1/26:1)/LDL cholesterol
(EDTA) (mg/dL), PC 16:0/18:1/total  cholesterol = (EDTA) (mg/dL), PC
18:1/18:1/apolipoprotein A-I (mg/dL), Cer(d18:1/26:1)/total cholesterol (EDTA) (mg/dL), CE
15:0/HDL cholesterol (EDTA) (mg/dL), PC 18:1/18:1/HDL cholesterol (EDTA) (mg/dL), CE
15:0/apolipoprotein A-I (mg/dL), PC 18:1/18:1/total cholesterol (EDTA) (mg/dL), CE
17:1/HDL  cholesterol (EDTA) (mg/dL), CE 17:1/apolipoprotein A-I (mg/dL),
Cer(d18:1/26:1)/apolipoprotein B (mg/dL), PC 16:0/18:1/LDL cholesterol (EDTA) (mg/dL),
CE 22:6/HDL cholesterol (EDTA) (mg/dL) and PC 16:0/18:2/LDL cholesterol (EDTA)
(mg/dL) (Table 4c);

and wherein the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: SM (d18:1/24:0) (d18:1/23:1-OH)/triglycerides
(EDTA) (mg/dL), CE 19:1 (oxCE 682.6)/supersensitive C-reactive protein(mg/L), PC
17:0/18:2/supersensitive ~ C-reactive  protein(mg/L), SM  (d18:1/17:0) (d18:1/16:1-
OH)/supersensitive C-reactive protein(mg/L), Gb3(d18:1/24:1)/supersensitive C-reactive
protein(mg/L), Gb3(d18:1/22:0)/supersensitive C-reactive protein(mg/L), SM (d18:1/15:0)
(d18:1/14:1-OH)/supersensitive C-reactive protein(mg/L), SM (d18:1/23:1) (d18:1/22:2-
OH)/supersensitive ~ C-reactive  protein(mg/L), CE  22:6/supersensitive  C-reactive
protein(mg/L), CE 15:0/supersensitive C-reactive protein(mg/L), SM (d18:1/16:0)
(d18:1/15:1-OH)/supersensitive C-reactive protein(mg/L), PC 16:0/18:2/supersensitive C-
reactive protein(mg/L), SM (d18:1/24:1) (d18:1/23:2-OH)/supersensitive C-reactive
protein(mg/L) and PC 18:2/18:2/supersensitive C-reactive protein(mg/L) (Table 4c¢).
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In a preferred embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) sclected from: SM (d18:1/17:0)
(d18:1/16:1-OH)/HDL cholesterol (EDTA) (mg/dL), CE 22:2 /HDL cholesterol (EDTA)
(mg/dL) and PC 16:0/16:1/apolipoprotein A-I (mg/dL) (Table 7);

and the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are) compared
to the control is (are) seclected from: Gb3(d18:1/22:0)/supersensitive C-reactive
protein(mg/L), CE  22:6/supersensitive  C-rcactive  protein(mg/L) and PC
18:2/18:2/supersensitive C-reactive protein(mg/L) (Table 7).

In another aspect, the present invention relates a method of choosing an appropriate treatment
of CVD and/or one or more of its complications, such as AMI or CVD death, in a subject
undergoing statin treatment who is suffering from type 2 diabetes mellitus, said method
comprising determining in a sample from said subject the concentration(s) of one or more
lipid(s), wherein (an) increased or decreased concentration(s) in said sample, when compared
to a control sample, is (are) indicative of said subject being in need of treatment or a change
in, or supplementation of, an already administered treatment, wherein the one or more lipid(s)
whose increase(s) in concentration is (are) compared to the control is (are) selected from: CE
19:1 (0xCE 682.6), CE 20:0, Cer 18:1/ 16:0, CE 16:0, PC 16:0/ 18:2, Cer 18:1/ 20:0, and SM
18:1/24:1 (Tables 5a, 8 and 9);

and wherein the one or more lipid(s) whose decrease(s) in concentration is (are) compared to
the control is (are) selected from: PC 18:2/18:2,

CE 22:6, Cer(d18:1/24:0), PC 18:0/22:6, PC P-18:0/20:4, CE 18:1, PC 0-16:0/20:4-alkyl,
LPC 16:0, DAG 16:0/18:2, CE 20:4, PC 18:1/20:4, PC 16:0/16:1, DAG 16:0/18:1, CE 16:1,
CE 18:3, CE 20:5, Cer 18:1/18:0, CE 20:3, PC 16:0/16:0, Cer 18:1/22:0, PC 18:1/18:2, CE
16:1, CE 18:1 and CE 20:4 (Tables 5a, 8 and 9).

In one particular embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: CE 19:1 (oxCE 682.6), CE 20:0, Cer
18:1/16:0, PC 16:0/ 18:2, Cer 18:1/ 20:0, and SM 18:1/24:1 (Tables 5a, 8 and 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: PC 18:2/18:2, CE 22:6, Cer(d18:1/24:0), PC 18:0/22:6, PC P-
18:0/20:4, CE 18:1, PC 0-16:0/20:4-alkyl, LPC 16:0, DAG 16:0/18:2, CE 20:4, PC
18:1/20:4, DAG 16:0/18:1, CE 16:1, CE 20:5, Cer 18:1/18:0, PC 16:0/16:0, Cer 18:1/22:0, PC
18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Tables 5a, 8 and 9).

In a preferred embodiment, the one or more lipid(s) whose increase(s) in concentration is
(are) compared to the control is (are) selected from: Cer 18:1/ 16:0, CE 16:0, PC 16:0/ 18:2,
Cer 18:1/20:0 and SM 18:1/24:1 (Table 9);
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and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: CE 20:5, Cer 18:1/18:0, CE 20:3, PC 16:0/16:0, Cer 18:1/22:0,
PC 18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Table 9).

In a particularly preferred embodiment, the one or more lipid(s) whose increase(s) in
concentration is (are) compared to the control is (are) selected from: Cer 18:1/ 16:0, PC 16:0/
18:2, Cer 18:1/ 20:0 and SM 18:1/24:1 (Table 9);

and the one or more lipid(s) whose decrease(s) in concentration is (are) compared to the
control is (are) selected from: CE 20:5, Cer 18:1/18:0, PC 16:0/16:0, Cer 18:1/22:0, PC
18:1/18:2, CE 16:1, CE 18:1 and CE 20:4 (Table 9).

In an alternative embodiment, the present invention relates to a method of choosing an
appropriate treatment of CVD and/or one or more of its complications, such as AMI or CVD
death, in a subject undergoing statin treatment who is suffering from type 2 diabetes mellitus,
said method comprising determining in a sample from said subject one or more lipid-lipid
concentration ratio(s), wherein (an) increased or decreased lipid-lipid concentration ratio(s) in
said sample, when compared to a control sample, is (are) indicative of said subject being in
need of treatment or a change in, or supplementation of, an already administered treatment,
wherein the one or more lipid-lipid concentration ratio(s) whose increase(s) is (are) compared
to the control is (are) selected from: Cer(d18:1/16:0)/DAG 16:0/18:1, Cer(d18:1/16:0)/PC
18:0/20:3, Cer(d18:1/20:0)/PC 18:0/20:3, PC 16:0/16:0/PC 18:1/20:4, CE 15:0/CE 18:3, CE
15:0/CE 16:1, PC 17:0/18:2/PC 18:1/20:4, PC 16:0/18:2/PC 18:1/20:4 and PC 18:0/18:2/PC
18:1/20:4 (Table 5b);

and wherein the one or more lipid-lipid concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: CE 18:1/SM (d18:1/24:1) (d18:1/23:2-OH),
PC P-18:0/20:4/SM (d18:1/24:1) (d18:1/23:2-OH), CE 18:1/Cer(d18:1/16:0), CE 16:1/CE
17:1, CE 18:3/PC 18:0/18:2, PC 18:0/20:3/SM (d18:1/16:0) (d18:1/15:1-OH), CE
18:3/GlcCer(d18:1/16:0), CE 18:3/PC 16:0/18:2, CE 14:0/Gb3(d18:1/16:0), PC 18:1/20:4/SM
(d18:1/16:0) (d18:1/15:1-OH), CE 18:3/SM (d18:1/14:0) (d18:1/13:1-OH), CE 18:3/PE
18:0/18:2, PC 18:1/20:4/PC 0-18:0/18:2-alkyl, CE 20:4/SM (d18:1/24:1) (d18:1/23:2-OH),
CE 16:1/Gb3(d18:1/16:0), CE 20:4/PC 17:0/18:2, PC 18:1/20:4/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/16:1) (d18:1/15:2-OH), CE 16:1/SM (d18:1/16:0) (d18:1/15:1-OH),
CE 18:3/Gb3(d18:1/22:0), CE 18:3/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/16:0)
(d18:1/15:1-OH), PC 18:1/20:4/SM (d18:1/15:0) (d18:1/14:1-OH), CE 18:3/Gb3(d18:1/16:0),
CE 183/SM (d18:1/18:0), CE 16:1/SM  (d18:1/24:1) (d18:1/23:2-OH), CE
16:1/Cer(d18:1/16:0), CE 20:5/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/15:0) (d18:1/14:1-OH), CE 20:5/Gb3(d18:1/16:0) and CE 20:5/SM
(d18:1/24:1) (d18:1/23:2-OH) (Table 5b); or
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In one particular embodiment, the one or more lipid-lipid concentration ratio(s) whose
decrease(s) is (are) compared to the control is (are) selected from: CE 18:1/SM (d18:1/24:1)
(d18:1/23:2-OH), PC P-18:0/20:4/SM (d18:1/24:1) (d18:1/23:2-OH), CE 16:1/CE 17:1, CE
18:3/PC  18:0/18:2, PC  18:0/20:3/SM  (d18:1/16:0)  (d18:1/15:1-OH), CE
18:3/GleCer(d18:1/16:0), CE 18:3/PC 16:0/18:2, CE 14:0/Gb3(d18:1/16:0), PC 18:1/20:4/SM
(d18:1/16:0) (d18:1/15:1-OH), CE 18:3/SM (d18:1/14:0) (d18:1/13:1-OH), CE 18:3/PE
18:0/18:2, PC 18:1/20:4/PC 0-18:0/18:2-alkyl, CE 20:4/SM (d18:1/24:1) (d18:1/23:2-OH),
CE 16:1/Gb3(d18:1/16:0), CE 20:4/PC 17:0/18:2, PC 18:1/20:4/SM (d18:1/24:1) (d18:1/23:2-
OH), CE 18:3/SM (d18:1/16:1) (d18:1/15:2-OH), CE 16:1/SM (d18:1/16:0) (d18:1/15:1-OH),
CE 18:3/Gb3(d18:1/22:0), CE 18:3/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/16:0)
(d18:1/15:1-OH), PC 18:1/20:4/SM (d18:1/15:0) (d18:1/14:1-OH), CE 18:3/Gb3(d18:1/16:0),
CE 18:3/SM  (d18:1/18:0), CE 16:1/SM (di18:1/24:1) (d18:1/23:2-OH), CE
20:5/LacCer(d18:1/16:0), CE 18:3/SM (d18:1/24:1) (d18:1/23:2-OH), CE 18:3/SM
(d18:1/15:0) (d18:1/14:1-OH), CE 20:5/Gb3(d18:1/16:0) and CE 20:5/SM (d18:1/24:1)
(d18:1/23:2-OH) (Table 5b).

In a preferred embodiment, the one or more lipid-lipid concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: Cer(d18:1/16:0)/DAG
16:0/18:1, Cer(d18:1/16:0)/PC 18:0/20:3, PC 17:0/18:2/PC 18:1/20:4 and PC 16:0/18:2/PC
18:1/20:4 (Table 8).

In yet another alternative embodiment the present invention relates to a method of choosing
an appropriate treatment of CVD and/or one or more of its complications, such as AMI or
CVD death, in a subject undergoing statin treatment who is suffering from type 2 diabetes
mellitus, said method comprising determining in a sample from said subject one or more
lipid-clinical concentration ratio(s), wherein (an) increased or decreased lipid-clinical
concentration ratio(s) in said sample, when compared to a control sample is (are) indicative of
said subject being in need of treatment or a change in, or supplementation of, an already
administered treatment, wherein the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is (are) selected from: CE 20:0 /apolipoprotein A-I
(mg/dL), CE 20:0 /total cholesterol (EDTA) (mg/dL), SM (d18:1/24:1) (d18:1/23:2-
OH)/apolipoprotein  A-1 (mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/HDL cholesterol
(EDTA) (mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/total cholesterol (EDTA) (mg/dL),
Gb3(d18:1/16:0)/HDL  cholesterol (EDTA) (mg/dL), SM (d18:1/16:0) (d18:1/15:1-
OH)/apolipoprotein A-I (mg/dL), PC O-18:0/18:2-alkyl/apolipoprotein A-I (mg/dL),
Gb3(d18:1/16:0)/apolipoprotein A-I (mg/dL), SM (d18:1/24:1) (d18:1/23:2-OH)/triglycerides
(EDTA) (mg/dL), SM (d18:1/15:0) (d18:1/14:1-OH)/triglycerides (EDTA) (mg/dL),
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Gb3(d18:1/16:0)/triglycerides (EDTA) (mg/dL), PC 17:0/18:2/triglycerides (EDTA) (mg/dL)
and Gb3(d18:1/16:0)/total cholesterol (EDTA) (mg/dL) (Table 5¢);

and wherein the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are)
compared to the control is (are) selected from: PC P-18:0/20:4/apolipoprotein B (mg/dL), CE
20:4/apolipoprotein  A-I (mg/dL), CE 14:0/HDL cholesterol (EDTA) (mg/dL), PC
18:1/20:4/HDL cholesterol (EDTA) (mg/dL), CE 20:4/total cholesterol (EDTA) (mg/dL), PC
16:0/16:1/apolipoprotein B (mg/dL), PC 18:1/20:4/total cholesterol (EDTA) (mg/dL), CE
20:4/apolipoprotein B (mg/dL), PC 18:0/20:3/apolipoprotein B (mg/dL), DAG
16:0/18:1/apolipoprotein B (mg/dL), CE 20:3/LDL cholesterol (EDTA) (mg/dL), PC
18:1/20:4/apolipoprotein B (mg/dL), PC 18:0/20:3/LDL cholesterol (EDTA) (mg/dL), CE
20:4/LDL cholesterol (EDTA) (mg/dL), CE 20:5/total cholesterol (EDTA) (mg/dL), PC
18:1/20:4/LDL cholesterol (EDTA) (mg/dL), PC P-16:0/18:2/supersensitive C-reactive
protein(mg/L), DAG 16:0/18:2/supersensitive C-reactive protein(mg/L), CE 19:2 (oxCE
680.6)/supersensitive C-reactive protein(mg/L) and PC P-18:0/20:4/supersensitive C-reactive
protein(mg/L) (Table 5c¢).

In a preferred embodiment, the one or more lipid-clinical concentration ratio(s) whose
increase(s) is (are) compared to the control is: CE 20:0 /apolipoprotein A-I (mg/dL) (Table
8);

and the one or more lipid-clinical concentration ratio(s) whose decrease(s) is (are) compared

to the control is: DAG 16:0/18:2/supersensitive C-reactive protein(mg/L) (Table 8).

In connection with all aspects and embodiments of the invention described and claimed
herein, the determination of the lipid concentration(s), the lipid-lipid concentration ratio(s) or

the lipid-clinical concentration ratio(s) is typically performed using an assay.

In one embodiment of the invention, in which the treatment effectiveness is to be evaluated or
the treatment is to be chosen as appropriate in accordance with the methods described and

claimed herein, said treatment is a lipid modifying treatment.

For the purposes of the invention, at least one lipid concentration, lipid-lipid concentration
ratio or lipid-clinical concentration ratio from Tables 3-8, or combinations thereof, may be
determined to assess whether the patient is at risk to develop one or more of CVD
complications, such as AMI or CVD death; to evaluate the effectiveness of the treatment of
CVD and/or one or more of its complications, such as AMI or CVD death in a subject; or to
choose an appropriate treatment of CVD and/or one or more of its complications, such as
AMI or CVD death in a subject. However, it is also possible, and may be advantageous, to

determine at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, or at least 8 lipid
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concentrations, lipid-lipid concentration ratios or lipid-clinical concentration ratios from
Tables 3-8, or combinations thereof, in this regard. Where more than one lipidomic markers
are determined and used for the assessment, it may be advantageous that a specific lipid
concentration, lipid-lipid concentration ratio, lipid-clinical concentration ratio or combination
thereof, is given greater weight than others in the above-mentioned assessment, evaluation or

choice.

In the context of the present invention, CVD is typically characterized by coronary artery
disease, peripheral artery disease, a stroke and/or CVD death. The CVD in the subject whose
sample is analyzed in accordance with the invention may be atherosclerosis-induced.
Generally, the invention embodies methods involving subjects who are at risk of developing
CVD, and have atherosclerosis. Alternatively, the invention embodies methods involving

subjects who are at risk of devleoping CVD, and do not have atherosclerosis.

In a further embodiment, the methods of the invention may further comprise determining the
serum or plasma level of total cholesterol, low-density lipoprotein cholesterol (LDL-C), high-
density lipoprotein cholesterol (HDL-C), Apolipoprotein B (ApoB) and/or Apolipoprotein C-
III in the subject’s sample. In one embodiment of the invention, the subject does not have
elevated serum or plasma levels of one or more of total cholesterol, low-density lipoprotein
cholesterol (LDL-C), Apolipoprotein C-III or Apolipoprotein B (ApoB), or a decreased serum
level of HDL-cholesterol (HDL-C).

In accordance with all aspects and embodiments described and claimed herein, both the

sample from the subject and the control sample is preferably a blood sample, more preferably
a blood plasma sample, or also preferably a blood serum sample. It may also be urine or tissue
or a fraction of blood, blood plasma, blood serum, urine or tissue e.g., a lipoprotein fraction.
A blood sample can be prepared and plasma or serum, or fractions thereof, can be separated
therefrom with techniques well known to the person skilled in the art. Alternatively, both the
sample from the subject and the control sample may also be a tissue sample, e.g., artery
tissue, such as carotid artery tissue, or artery plaque material, such as carotid artery plaque

material.

Collecting information on a lipidomic marker (i.e., the concentration(s) of (a) lipid(s), lipid-
lipid concentration ratio(s), or lipid-clinical concentration ratio(s) or combinations thereof,
i.e., corresponding profile(s)) from the sample of a patient and, where appropriate, a
corresponding control sample, can be performed with various chemical and high-resolution
analytical techniques. Suitable analytical techniques include, but are not limited to, mass

spectrometry and nuclear resonance spectroscopy. Any high-resolution technique capable of
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resolving individual lipids or lipid classes and providing structural information of the same
can be used to collect the information on the lipidomic marker in question, ¢.g., lipid profile
from the biological sample. For methods of the present invention the level of the lipid is
determined by using mass spectrometry, nuclear magnetic resonance spectroscopy,
fluorescence spectroscopy or dual polarisation interferometry, a high performance separation
method such as HPLC, UHPLC or UPLC and/or an immunoassay such as an ELISA.
According to an alternative or further embodiment an analyte in a sample can be detected
and/or quantified by combining the analyte with a binding moiety capable of specifically
binding the analyte. The binding moiety can include, for example, a member of a ligand-
receptor pair, i.e., a pair of molecules capable of having a specific binding interaction. The
binding moicty can also include, for example, a member of a specific binding pair, such as
antibody-antigen, enzyme-substrate, nucleic acid-based ligands, other protein ligands, or other
specific binding pairs known in the art. In a preferred embodiment, the lipidomic profile is
collected with mass spectrometry (MS), wherein the MS instrument may be coupled to direct
infusion methods and high performance separation methods such as HPLC, UPLC or
UHPLC. The amount of the individual lipids or lipid classes in the collected lipidomic profile

is used when comparing the collected lipid profile to a control.

Collecting the information on the lipidomic marker with mass spectrometry (MS) is one of the
preferred embodiments of the current invention. The MS instrument can be coupled to a direct
sample infusion method, such as a robotic nanoflow ion source device, or to a high
performance separation method such as high performance liquid chromatography (HPLC),
ultra performance liquid chromatography (UPLC) or ultra high performance liquid
chromatography (UHPLC).

The methods of the present invention may be used for determining a risk of said patient to
develop CVD complications, particularly severe CVD complications such as death and

myocardial infarction (MI), including acute myocardial infarction (AMI).

In one embodiment of the invention, a method for treating or preventing CVD complications,
such as AMI or CVD death, in a subject in need thereof is provided. The method comprises
administering a therapeutically effective dose of a drug capable of modulating one or more of
the lipid concentration(s), lipid-lipid concentration ratio(s) or lipid-clinical concentration
ratio(s) described in Tables 3-8, wherein the dose is such that said one or more lipid
concentration(s), lipid-lipid concentration ratio(s) or lipid-clinical concentration ratio(s) in a
sample of said subject does not significantly differ when compared to (a) corresponding lipid
concentration(s), (a) corresponding lipid-lipid concentration ratio(s) or (a) corresponding

lipid-clinical concentration ratio(s) in a control, ¢.g., a control sample. In a preferred
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embodiment, the drug is a statin or another HMG-CoA reductase inhibitor. Particularly
preferred statins in this regard arc atorvastatin, cerivastatin, fluvastatin, fluvastatin XL,
lovastatin, mevastatin, pitavastatin, pravastatin, rosuvastatin or simvastatin. In another
preferred embodiment, the drug is niacin (nicotinic acid); a cholesterol absorption inhibitor,
such as ezetimibe or SCH-48461; a cholesteryl ester transfer protein (CETP) inhibitor, such as
torcetrapib, anacetrapib or JTT-705; a bile acids sequestrant, such as colesevelam,
cholestyramine or colestipol; or a fibrate, such as fenofibrate, gemfibrozil, clofibrate, or

bezafibrate. Alternatively, it may also be a phytosterol or a PCSK9 inhibitor.

Also part of the present invention is a lipid as described herein, e.g. a lipid from any of Tables
3,4, 5 6,7 or 8 for use in preventing or treating a subject at risk to develop CVD
complications such as AMI or CVD death. The said lipid may be taken as a dietary
supplement or a medicament. A corresponding method of treatment is likewise encompassed.
Likewise, the invention also encompasses a modulator for use for modulating a lipid
concentration, lipid-lipid concentration ratio or lipid-clinical concentration ratio as described
and/or claimed herein, ¢.g., in Tables 3-8, in a subject at risk to develop CVD and/or one or
more of its complications such as AMI or CVD death. A corresponding method of treatment
is likewise encompassed. In a further embodiment, the said modulator is a small molecule, an

antisense RNA, a small interfering RNA (siRNA) or a natural or modified lipid.

Alternatively, the modulator affects the activity, functionality or concentration of an enzyme,
wherein said enzyme catalyzes a reaction that produces or degrades any one of the lipids in
Tables 3-9. Similarly, the present invention relates to a preventing or treating a subject at risk
to develop CVD complications such as AMI or CVD death, using, or administering a
modulator, wherein the modulator affects the activity, functionality or concentration of an
enzyme, wherein said enzyme catalyzes a reaction that produces or degrades any one of the

lipids in Tables 3-9.

In one embodiment of the present invention, an antibody against any one of the lipids in
Tables 3-9 is used for predicting one or more CVD complications such as AMI or CVD
death. In another embodiment of the invention, the antibody may be used for preventing or

treating one or more of the above complications in a subject.

Any of the methods, drugs, lipids, modulators or antibodies of the present invention may be
used for a subject which is at risk to develop or has suffered from one or more CVD
complications such as acute myocardial infarction and/or is at risk of cardiovascular death.
For the purposes of the invention, CVD complication(s) includes severe CVD

complication(s), particularly death.
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Also encompassed by the present invention is a kit for predicting CVD and/or one or more of
it complications, or for performing the methods or uses described and/or claimed herein,
wherein the kit comprises reagents and reference compounds. The reference compounds may
be one or more of the following, but are not limited to: (a) (a) lipid standard(s) chosen from
the lipids in Tables 3 to 9, (b) one or more control markers (for example, a lipid or lipids,
preferably a lipid corresponding to any of the lipidomic markers described and/or claimed
herein, or (an)other lipid(s), e.g., total PC, or another molecule, e.g., a protein; ¢) positive
and/or negative controls; d) internal and/or external standards; e) calibration line controls; (f)
an antibody or other binding moiety capable of binding any one of the lipids in Tables 3 to 9.
The reagents are solution(s), solvent(s), and/or buffer(s) useful for performing said methods

Oor uscs.

In one embodiment of the invention, a kit is provided for predicting CVD and/or one or more
of its complications, or for performing the methods of the invention, wherein the kit
comprises (a) (a) lipid standard(s) chosen from the lipids in Tables 3 to 9, and optionally one
or more further reference compound(s) selected from: (b) one or more control markers (for
example, a lipid or lipids, preferably a lipid corresponding to any of the lipidomic markers
described and/or claimed herein, or another lipid(s), e.g., total PC, or another molecule, e.g., a
protein); ¢) positive and/or negative controls; d) internal and/or external standards, which may
or may not be chemically modified, tagged or non-endogenously occurring molecules in
human; ¢) calibration line controls; and (f) an agent, optionally an antibody, capable of
binding any one of the lipids in Tables 3 to 9, and (g) (a) reagent(s) for performing said

methods or uses.

Preferred kits according to the invention comprise, for example, the following combinations
of the above listed constituents: (a) and (b), and optionally (g); (2) and (c), and optionally (g);
(a) and (d), and optionally (g); (a) and (¢), and optionally (g); (a) and (f), and optionally (g);
(a), (b) and (c), and optionally (g); (a), (c) and (d), and optionally (g); (a), (d) and (e), and
optionally (g); or (a), (¢) and (f), and optionally (g).

In one preferred embodiment, the one or more control marker(s) of the claimed kit is/are (a)
molecule(s) that is/are regularly measured in a clinical setting. For example, preferred are

embodiments wherein the one or more said control marker(s) is CK.

Preferably, the kit is used for predicting CVD complications, wherein the lipid
concentration(s), lipid ratio(s) or (a) lipid combination(s) thereof in a sample from a subject is

(are) determined by using mass spectrometry. The sample may be subjected to purification
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and/or other sample pre-preparation step(s) before mass spectrometry analysis. The
purification step may be, but is not limited to chromatography, for example, high performance
liquid chromatography (HPLC), ultra performance liquid chromatography (UPLC) and/or
ultra high performance liquid chromatography (UHPLC). The sample pre-preparation step
may be, but is not limited to solid-phase extraction (SPE), derivatization, liquid-liquid
extraction and/or lipoprotein fractionation. The said mass spectrometry determination may be

done by tandem mass spectrometry.

As mentioned above, for the purposes of the present invention, a control sample may be
obtained from (a) CAD patient(s) or a group of CAD patients that has/have remained free of
any major CVD complications ¢.g., by mixing a varicty of samples from said population. Ifa
group of CAD patients is used then several lipid profiles from a population are combined and
the lipidomic marker is created from this combination. The levels or amounts of the
individual lipids or the lipid-lipid concentration ratios or lipid-clinical concentration ratios in
the sample from a subject are compared to the levels or amounts of the lipids or lipid ratios in
the control for determining the risk of one or more of CVD complications, such as AMI or
CVD death, in said subject.

In one embodiment, the control is a sample from (a) CAD patient(s) wherein the control
sample is from (a) CAD patient(s) or a group of CAD patients with no history of major CVD
events and who is/are undergoing statin treatment. The control CAD patient(s) undergoing
statin treatment may or may not have a type 2 diabetes mellitus. It may also be a sample that
represents a combination of samples from a CAD patient population undergoing statin
treatment with no history of major CVD events. Alternatively, the control may be a set of data
concerning a lipidomic marker in accordance with the present invention, e.g., information on
the concentration of (a) lipid(s), lipid-lipid concentration ratio(s), or lipid-clinical
concentration ratio(s) in accordance with the present invention in a sample when taken from
(a) CAD patient(s) undergoing statin treatment with no history of major CVD events, or in a
combination of samples taken from a CAD patient population undergoing statin trcatment
with no history of major CVD events. Said information, and thus the corresponding set of
data, may have been previously determined, calculated or extrapolated, or may have yet to be

determined, calculated or extrapolated, or may also be taken from the literature.

Alternatively, the control is a sample from (a) CAD patient(s) wherein the control sample is
from (a) CAD patient(s) or a group of CAD patients with no history of major CVD events and
who is/are not undergoing statin treatment. The control CAD patient(s) not undergoing statin
treatment may or may not have a type 2 diabetes mellitus. It may also be a sample that

represents a combination of samples from a CAD patient population not undergoing statin
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treatment with no history of major CVD events. Alternatively, the control may be a set of data
concerning a lipidomic marker in accordance with the present invention, ¢.g., information on
the concentration of (a) lipid(s), lipid-lipid concentration ratio(s), or lipid-clinical
concentration ratio(s) in accordance with the present invention in a sample when taken from
(a) CAD patient(s) not undergoing statin treatment with no history of major CVD events, or in
a combination of samples taken from a CAD patient population not undergoing statin
treatment with no history of major CVD cvents. Said information, and thus the corresponding
set of data, may have been previously determined, calculated or extrapolated, or may have yet

to be determined, calculated or extrapolated, or may also be taken from the literature.

Preferably, the control sample is blood, plasma, serum, urine or tissue, or a lipoprotein fraction

thereof.

In another aspect, the present invention relates to a statin or a lipid lowering drug for use in
the treatment of a subject at risk to develop one or more CVD complications, such as acute
myocardial infarction (AMI) and/or CVD death, wherein said subject would be identified as
being at risk to develop one or more CVD complications when applying any of the methods,
drugs, lipids, modulators, kits or uses described and/or claimed herein. Similarly, the present
invention relates to a method of treating a subject at risk to develop one or more CVD
complications with a statin or a lipid lowering drug, wherein said subject would be identified
as being at risk to develop one or more CVD complications when applying any of the

methods, drugs, lipids, modulators, kits or uses described and/or claimed herein.

In a further embodiment, the present invention relates to a statin or a lipid lowering drug for
use in the treatment of a subject at risk to develop one or more CVD complications, such as
AMI and/or CVD death, wherein said subject actually has been identified as being at risk to
develop one or more CVD complications by any of the methods, drugs, lipids, modulators,
kits or uses described and/or claimed herein. Similarly, the present invention relates to a
method of treating a subject at risk to develop one or more CVD complications with a statin
or a lipid lowering drug, wherein said subject actually has been identified as being at risk to
develop one or more CVD complications by any of the methods, drugs, lipids, modulators,

kits or uses described and/or claimed herein.

In yet another aspect, the present invention relates to a statin or a lipid lowering drug for use
in the treatment of a subject at risk to develop one or more CVD complications, such as AMI
and/or CVD death, wherein said subject would be identified as not being at risk to develop or
as not suffering from one or more CVD complications when applying any of the methods,

drugs, lipids, modulators, kits or uses described and/or claimed herein. Similarly, the present
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invention relates to a method of treating a subject at risk to develop one or more CVD
complications with a statin or a lipid lowering drug, wherein said subject would be identified
as not being at risk to develop one or more CVD complications when applying any of the

methods, drugs, lipids, modulators, kits or uses described and/or claimed herein.

In a further embodiment, the present invention relates to a statin or a lipid lowering drug for
usc in the treatment of a subject at risk to develop one or more CVD complications, such as
AMI and/or CVD death, wherein said subject actually has been identified as not being at risk
to develop or as not suffering from statin-induced muscle toxicity by any of the methods,
drugs, lipids, modulators, kits or uses described and/or claimed herein. Similarly, the present
invention relates to a method of treating a subject at risk to develop one or more CVD
complications with a statin or a lipid lowering drug, wherein said subject actually has been
identified as not being at risk to develop one or more CVD complications by any of the

methods, drugs, lipids, modulators, kits or uses described and/or claimed herein.

In the present invention herein, lipid biomarker concentrations have been measured and
quantified in patients with documented CAD who did not show fatal outcomes during the
follow-up period (3 years) and in high-risk CAD patients who died due to cardiovascular
events during the follow-up period. This invention thus enables accurate usage of the lipid-
based biomarkers to identify high risk CVD/CAD patients. Another layer of accuracy was
reached through a careful patient selection since it is important to control for factors which
may affect the lipid concentration read-outs. We used specific targeted platforms on a singular

technology set-up to analyze lipid species in particular.

The technology and the way it was applied in the context of the inventive teaching presented
herein is set apart from similar efforts in the field infer alia due to the following criteria. In
sample preparation, samples are strictly controlled and treated identically to avoid potential
artifacts that could arise from improper handling. In connection with the present invention,
samples were carcfully thawed slowly on ice and directly thereafter subjected to a custom-
made automated lipid extraction which possesses currently the highest precision in liquid
handling, therefore minimizing potential errors. Furthermore, sample freeze-thaw cycles were
strictly controlled since this can dramatically affect the lipid stabilities. The automated lipid
extraction is based on the method by Folch and colleagues (Folch I, et al: A simple method for
the isolation and purification of total lipids from animal tissues. J Biol Chem 1957,
226(1):497-509) which uses chloroform and methanol. This method is preferred when a wide
range, from polar to non-polar, of lipid classes are to be extracted with optimal recoveries
thus preventing the loss of lipid species. Lipid class specific non-endogenous lipids, when

applicable, were used as internal standards to gain highest precision in identification
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(minimizing false positives) and quantification of monitored molecular lipid species. In this
way absolute or semi-absolute amounts of endogenous molecular lipids were determined with
the highest precision that can be achieved with today’s technologies. The endogenous lipids
and respective standards were monitored at the molecular lipid level. In this way, not only
false positive identifications were minimized, but molecular lipids could be precisely
determined and quantified. Analysis quality was strictly controlled using a novel quality
control system. This was mainly controlled by multiple internal standards (IS), external
standards (ES), IS/ES ratios, and instrument control samples. By stringently controlling these
components, technical and biological outliers were readily identified and rejected from further
analysis. To obtain best precision in sensitivity, selectivity and quantification for each
molecular lipid different targeted platforms were used. Some lipids arc best analyzed using
high performance liquid chromatography (HPLC), ultra performance liquid chromatography
(UPLC) or ultra high performance liquid chromatography (UHPLC) combined with mass
spectrometry based multiple reaction monitoring (MRM) whereas others are best analyzed by
direct infusion in combination with mass spectrometry-based precursor ion scanning and

neutral loss scanning techniques.
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Detailed Description of the Invention

Definitions:

Coronary vascular disease / cardiovascular disease (CVD) has its general meaning in the art
and is used to classify numerous conditions that affect the heart, heart valves, blood, and
vasculature of the body, including CAD. In the present invention the terms CVD and CAD
may be used interchangeably. For the purposes of the invention, CVD/CAD patients, in one
embodiment, exclude patients with Acute Coronary Syndrome (ACS). In an alternative
embodiment, ACS is included in CVD/CAD. Cardiovascular diseases in accordance with the
present invention include endothelial dysfunction, coronary artery disease, angina pectoris,
myocardial infarction, atherosclerosis, congestive heart failure, hypertension, cerebrovascular
disease, stroke, transient ischemic attacks, deep vein thrombosis, peripheral artery disease,
cardiomyopathy, arrhythmias, aortic stenosis, and aneurysm. Such diseases frequently involve
atherosclerosis. In a preferred embodiment of the invention, the cardiovascular disease is a

cardiovascular disease associated with atherosclerosis.

CAD is coronary artery disease, AMI is acute myocardial infarction, ACS is acute coronary
syndrome, CAC is coronary artery calcification, RCT is reverse cholesterol transport, LDL is
low density lipoprotein, HDL is high density lipoprotein, LDL-C is low density lipoprotein
cholesterol, HDL-C is high density lipoprotein cholesterol, ApoA is Apolipoprotein A, ApoB
is Apolipoprotein B, ApoC is apolipoprotein C, MS is mass spectrometry, HPLC is high
performance liquid chromatography, UHPLC is ultra high pressure liquid chromatography
and UPLC is ultra performance liquid chromatography.

As used herein, “a subject” includes all mammals, including without limitation humans, but
also non-human primates, dogs, cats, horses, sheep, goats, cows, rabbits, pigs and rodents. A

particularly preferred “subject” is a human.

A “sample” is defined as any biological sample obtained from a subject or a group or
population of subjects. For the purposes of the present invention, the biological sample may
be whole blood, blood serum, blood plasma or a fraction of blood; ¢.g., a lipoprotein fraction.
It may also be a tissue sample. However, a preferred embodiment is wherein the biological
sample is plasma or serum. Taking a blood sample of a patient is part of normal clinical
practice. The blood sample can be taken in connection with e.g. measuring the cholesterol
levels in the patients. The collected blood sample can be prepared and serum or plasma can be
separated with techniques well known to a person skilled in the art. Vena blood samples can
be collected from patients using a needle and a BD Vacutainer® Plastic Tubes or

Vacutainer® Plus Plastic Tubes (BD Vacutainer® SST™ Tubes contain spray-coated silica
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