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We thank Demirtas et al' for their interest in our paper
entitled “Association of Prediabetes With Higher Coronary
Atherosclerotic Burden Among Patients With First Diag-
nosed Acute Coronary Syndrome” about the association
of prediabetes with higher coronary atherosclerotic burden
among patients with first diagnosed acute coronary
syndrome (ACS). Demirtas et al' expressed some concerns
about whether this coronary atherosclerotic burden in
patients with ACS is related to “diabesity” or was “obesity”
dependent.

The “diabesity” epidemic is likely to be the biggest epi-
demic in human history.® Due to the strong association of obe-
sity with diabetes mellitus (DM),* the term “diabesity” has
become popular to describe the specific form of DM
(“obesity-dependent diabetes”) that develops late in life and
is associated with obesity.” In many instances, obesity is the
proximal trigger that culminates ultimately in DM and coron-
ary artery disease (CAD).° Whereas the prevalence of obesity
in the United States was 39% in adults, the prevalence of DM
was reported as 14% in 2017.” Therefore, it is uncertain why
not all people who are obese develop type 2 DM and why not
all people with type 2 DM are obese.® There are many types of
DM, but type 2 DM accounts for >90% of cases globally and
diabesity usually relates to type 2 DM, which is also highly
heterogeneous.” Anyone who is overweight and/or obese has
some degree of insulin resistance, but DM only develops in
those who lack sufficient insulin secretion to match their insu-
lin resistance.'® Since evidence exists in favor of the thesis that
by the time of diagnosis of type 2 diabetes 80% of B-cell
function is already lost,'' intervening with therapies designed
to interrupt the pathophysiological mechanisms that lead to
type 2 DM is essential. Despite all, obesity represents approx-
imately 44% of the attributable risk of DM, and without addres-
sing it specifically at a population level, nearly one quarter of
world’s population will be obese by 2045,'? increasing the
burden of DM and CAD."? There is mostly a one-directional
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relation from obesity to DM, but not vice versa,'* even if the
patients with DM lose less weight than similarly obese patients
without DM."?

Furthermore, systematic reviews of high-quality and consis-
tent evidence show that the use of body mass index (BMI) to
define obesity is highly specific, but has low to moderate sen-
sitivity.'®!” Although it is a simple, convenient, and noninva-
sive surrogate measure of body fat, it is a measure of excess
weight per height rather than a direct measure of fat mass.'®
Therefore, there is no demonstration of an “obesity paradox”
based on a direct measurement of body fat contrast to use of
BMI as an index of obesity.'®'* The waist to hip circumference
ratio (normally <0.95 for men and <0.85 for women) is gener-
ally a better prognostic indicator for disease than the BMI,*°
especially when the BMI is <35.%! A genetic predisposition to
abdominal adiposity evaluated by higher waist to hip ratio
adjusted for BMI was associated with increased risk of type
2 DM and CAD.*** Elagizi et al discussed the utility and
limitations of BMI for cardiometabolic risk stratification,?* and
Gregory et al reported no association of BMI with 1-year all-
cause or cardiac-specific mortality after adjustment for poten-
tial confounding variables such as DM.?* Although Asians with
DM and ACS are less likely to be obese than their white coun-
terparts, their risk of death or recurrent ischemic events was not
lower.?® Although obesity is often considered a relatively
“minor” CAD risk factor, weight loss is a broadly effective
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intervention by influencing a number of “major” risk factors,
especially DM and hypertension.?’

All of this needs to be taken into consideration when inter-
preting diabesity trials.'® A study outcome can be statistically
significant, but not clinically significant and vice versa.*® Dia-
besity and DM are often used interchangeably and there is a
need to decide which factors are confounders before applying
any statistical correction method. One of the fundamental
assumptions underlying analysis of covariance (ANCOVA) is
that of no interaction between factor and covariate. Due to
mostly one-directional relation from obesity to DM but not vice
versa,'* the ANCOVA analysis was not considered suitable for
adjustment for obesity due to the diabesity interaction. How-
ever, in the light of the author’s request, we analyzed, by
ANCOVA tests, the influence of the BMI on Gensini and
SYNTAX scores and whether HbA,.-based classification
effects were retained regardless of “body weight” influence.
The results remained significant after adjusting for BMI for
both SYNTAX (F = 7.72, P < .01) and Gensini scores (F =
6.95, P <.01). Since we included patients with previous DM on
antidiabetic or insulin therapy into the DM group, it would not
be appropriate to compare HbA . levels between the DM and
prediabetic groups.

Type 2 DM will remain one of the greatest challenges to
human health for many years to come, and the primordial pre-
vention of the obesity tsunami would be a major strategy for
reducing the DM avalanche.?’ Therefore, it is urgent to take
steps including screening, prevention, and early management in
an attempt to control this evolving epidemic of diabesity.*%>*
The most recent guidelines by the European Society of
Cardiology in collaboration with European Association for
the Study of DM recommend that all patients with ACS
should be screened for DM.** Looking to the future, it has
been suggested that the “thrombocardiologist” of the 20th
century is being replaced by the “diabeto-cardiologist” of the
21st century.®” Because the cardiologist often may be the first
clinician to diagnose patients with ACS with DM or predia-
betes,>® it is incumbent upon them to understand the disease
process and the interventions necessary to improve
outcome.*’

ORCID iD

Burak Acar (® http://orcid.org/0000-0003-3217-5000

Ozcan Ozeke (® http://orcid.org/0000-0002-4770-8159
Mustafa Bilal Ozbay (® http://orcid.org/0000-0003-2760-1028
Mustafa Karanfil (2 http://orcid.org/0000-0002-5401-1149
Cagri Yayla (& http://orcid.org/0000-0002-5302-4052

Serkan Cay (2 http://orcid.org/0000-0002-5476-1214

References

1. Demirtas K, Ertem AG, Akdi A, Tak BT, Ekizler FA, Akboga
MK. Status of diabetes mellitus or HbAlc levels for burden of
coronary artery disease. Angiology. 2019;70(2):185.

2. Acar B, Ozeke O, Karakurt M, et al. Association of prediabetes
with higher coronary atherosclerotic burden among patients with

10.

11.

12.

14.

15.

16.

18.

first diagnosed acute coronary syndrome. Angiology. 2019;70(2):
174-80.

. Zimmet PZ. Diabetes and its drivers: the largest epidemic in

human history? Clin Diabetes Endocrinol. 2017;3:1.

. Chadt A, Scherneck S, Joost HG, Al-Hasani H. Molecular links

between obesity and diabetes: “diabesity”. In: De Groot LJ,
Chrousos G, Dungan K, et al, eds. South Dartmouth, MA: Endo-
text; 2000.

. Kurland 1J, Accili D, Burant C, et al. Application of combined

omics platforms toaccelerate biomedical discovery in diabesity.
Ann N Y Acad Sci. 2013;1287:1-16.

. Verma S, Hussain ME. Obesity and diabetes: an update. Diabetes

Metabolic Syndr. 2017;11(1):73-79.

. Lundeen EA, Park S, Pan L, O’Toole T, Matthews K, Blanck HM.

Obesity prevalence among adults living in metropolitan and non-
metropolitan counties—United States, 2016. MMWR Morb Mor-
tal Wkly Rep. 2018;67(23):653-58.

. Eckel RH, Kahn SE, Ferrannini E, et al. Obesity and type 2

diabetes: what can be unified and what needs to be individua-
lized? Diabetes Care. 2011;34(6):1424-30.

. Ahlgvist E, Storm P, Karajamaki A, et al. Novel subgroups of

adult-onset diabetes and their association with outcomes: a data-
driven cluster analysis of six variables. Lancet Diabetes Endocri-
nol. 2018;6(5):361-69.

Roder ME, Porte D Jr, Schwartz RS, Kahn SE. Disproportionately
elevated proinsulin levels reflect the degree of impaired B cell
secretory capacity in patients with noninsulin-dependent diabetes
mellitus. J Clin Endocrinol Metab. 1998;83(2):604-8.

Defronzo RA.Banting Lecture. From the triumvirate to the omi-
nous octet: a new paradigm for the treatment of type 2 diabetes
mellitus. Diabetes. 2009;58(4):773-95.

Moses A, Lund N, Jensen B, Napier D. lllustrating the pivotal role
of obesity as a driver of diabetes. 25th European Congress on
Obesity; Vienna, Austria, May 23-26, 2018: Abstract T3P28.
Obes Facts. 2018;11(suppl 1):199.

. Ozeke O, Gungor M, Topaloglu S, Aras D, Ozer C. Chronic total

artery occlusions in noninfarct-related coronary arteries. Int J
Angiol. 2014;23(1):17-22.

Zhang T, Zhang H, Li Y, et al. Long-term impact of temporal
sequence from childhood obesity to hyperinsulinemia on adult
metabolic syndrome and diabetes: The Bogalusa Heart Study. Sci
Rep. 2017;7:43422.

Khan MA, St Peter JV, Breen GA, Hartley GG, Vessey JT. Dia-
betes disease stage predicts weight loss outcomes with long-term
appetite suppressants. Obes Res. 2000;8(1):43-48.

Javed A, Jumean M, Murad MH, et al. Diagnostic performance of
body mass index to identify obesity as defined by body adiposity
in children and adolescents: a systematic review and meta-anal-
ysis. Pediatr Obes. 2015;10(3):234-44.

. Okorodudu DO, Jumean MF, Montori VM, et al. Diagnostic per-

formance of body mass index to identify obesity as defined by
body adiposity: a systematic review and meta-analysis. /nt J
Obes. 2010;34(5):791-99.

Han SJ, Boyko EJ. The evidence for an obesity paradox in type 2
diabetes mellitus. Diabetes Metab J. 2018;42(3):179-187.


http://orcid.org/0000-0003-3217-5000
http://orcid.org/0000-0003-3217-5000
http://orcid.org/0000-0003-3217-5000
http://orcid.org/0000-0002-4770-8159
http://orcid.org/0000-0002-4770-8159
http://orcid.org/0000-0002-4770-8159
http://orcid.org/0000-0003-2760-1028
http://orcid.org/0000-0003-2760-1028
http://orcid.org/0000-0003-2760-1028
http://orcid.org/0000-0002-5401-1149
http://orcid.org/0000-0002-5401-1149
http://orcid.org/0000-0002-5401-1149
http://orcid.org/0000-0002-5302-4052
http://orcid.org/0000-0002-5302-4052
http://orcid.org/0000-0002-5302-4052
http://orcid.org/0000-0002-5476-1214
http://orcid.org/0000-0002-5476-1214
http://orcid.org/0000-0002-5476-1214

Karakurt et al

373

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ozeke O, Ozer C, Gungor M, Celenk MK, Dincer H, Ilicin G.
Chronic intermittent hypoxia caused by obstructive sleep apnea
may play an important role in explaining the morbidity-mortality
paradox of obesity. Med Hypotheses. 2011;76(1):61-63.

Dalton M, Cameron AJ, Zimmet PZ, et al. Waist circumference,
waist-hip ratio and body mass index and their correlation with
cardiovascular disease risk factors in Australian adults. J Intern
Med. 2003;254(6):555-63.

Bigaard J, Tjonneland A, Thomsen BL, Overvad K, Heitmann BL,
Sorensen TI. Waist circumference, BMI, smoking, and mortality in
middle-aged men and women. Obes Res. 2003;11(7):895-903.
Emdin CA, Khera AV, Natarajan P, et al. Genetic association of
waist-to-hip ratio with cardiometabolic traits, type 2 diabetes, and
coronary heart disease. JAMA. 2017;317(6):626-34.

Neeland 1J, Turer AT, Ayers CR, et al. Dysfunctional adiposity
and the risk of prediabetes an type 2 diabetes in obese adults.
JAMA. 2012;308(11):1150-59.

Elagizi A, Kachur S, Lavie CJ, et al. An overview and update on
obesity and the obesity paradox in cardiovascular diseases. Prog
Cardiovasc Dis. 2018;61(2):142-150.

Gregory AB, Lester KK, Gregory DM, Twells LK, Midodzi WK,
Pearce NJ. The relationship between body mass index and the
severity of coronary artery disease in patients referred for coron-
ary angiography. Cardiol Res Pract. 2017;2017:5481671.
Koshizaka M, Lopes RD, Newby LK, et al. Obesity, diabetes, and
acute coronary syndrome: differences between Asians and whites.
Am J Med. 2017;130(10):1170-76.

Ades PA, Savage PD. Obesity in coronary heart disease: an unad-
dressed behavioral risk factor. Preventive Med. 2017;104:117-19.
Page P. Beyond statistical significance: clinical interpretation of
rehabilitation research literature. Int J Sports Phys Ther. 2014;
9(5):726-36.

Hart CL, Hole DJ, Lawlor DA, Davey Smith G. How many cases
of type 2 diabetes mellitus are due to being overweight in middle
age? Evidence from the Midspan prospective cohort studies using

30.

31.

32.

33.

34.

35.

36.

37.

mention of diabetes mellitus on hospital discharge or death
records. Diabet Med. 2007;24(1):73-80.

Kotsis V, Tsioufis K, Antza C, et al. Obesity and cardiovascular
risk: a call for action from the European Society of Hypertension
Working Group of Obesity, Diabetes and the High-risk Patient
and European Association for the Study of Obesity: part B:
obesity-induced cardiovascular disease, early prevention strate-
gies and future research directions. J Hypertens. 2018;36(7):
1441-55.

Caspard H, Jabbour S, Hammar N, Fenici P, Sheehan JJ, Kosi-
borod M. Recent trends in the prevalence of type 2 diabetes and
the association with abdominal obesity lead to growing health
disparities in the USA: an analysis of the NHANES surveys from
1999 to 2014. Diabetes Obes Metab. 2018;20(3):667-71.

Shiau JY, So DYF, Dent RR. Effects on diabetes medications,
weight and glycated hemoglobin among adult patients with obe-
sity and type 2 diabetes: 6-month observations from a full meal
replacement, low-calorie diet weight management program. Can
J Diabetes. 2018;42(1):56-60.

Karakurt M, Acar B, Ozeke O, et al. Advantages and pitfalls of the
glycated hemoglobin Alc measurement in acute coronary syn-
drome: start simple, evolve to more sophisticated. Angiology.
2019;70(2):182-4.

Rydén L, Grant PJ, Anker SD, et al. ESC guidelines on diabetes,
pre-diabetes, and cardiovascular diseases developed in collabora-
tion with the EASD-summary. Eur Heart J. 2013;34:3035-87.
Scherer PE, Hill JA. Obesity, diabetes, and cardiovascular dis-
eases: a compendium. Circ Res. 2016;118(11):1703-5.

Ertan C, Ozeke O, Gul M, et al. Association of prediabetes with
diffuse coronary narrowing and small-vessel disease. J Cardiol.
2014;63(1):29-34.

Davidson MH, Plutzky J. The role of cardiologists in the manage-
ment of patients with diabetes is evolving owing to the close
relationship between diabetes and CAD. Introduction. Am J Car-
diol. 2011;108(3 suppl):1B-B.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


