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Historical aspect of MetS
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Historical aspect of MetS o)

Ol iy sl X ydow o3ly

Py (pl e jo (Sl Gl pae
: Kaplan & aAa L
JoydS HDL ol clale B3> ¢ Reaven o o5 4 oS Sl 0,5 adls]
Deadly Quartet "euculss ¢ 45 ,le=" o5l 5l oolasu

ad el o)Lil ol 4 sam laadlul jo a5 Sl S cpl 4 bg o olil plo
”u-Jg.m.a‘ LY C.uogLa.o @ Yo "
« s’!yu Y ,oon
slo ko aiile oie o (g lows Sl o o sl &S Canl gl 03ly o5 Jgene ST glie o000
g (g0 oolaul Cubis 5 (B9 ,e (8

Kaplan NM. Arch Intern Med 1989; 149: 1514-20



|
Definitions of MetS

The precise definition of the metabolic syndrome remains undecided

Various definitions have proposed for Mets:
» WHO (world health organization)
» EGIR (European Group for the Study of Insulin Resistance )

» NCEP ATP Il (National Cholesterol Education Program  Adult Treatment Panel
10
» |DF (International diabetes Federation)

» AACE (Association of Clinical Endocrinologists)

Grundy et al, Circulation 2005;112;2735-52



Previous criteria for clinical diagnosis of metabolic syndrome

Clinical Measure | WHO (1998) EGIR ATP 111 (2001) AACE (2003) IDF (2005)
. IGT, IFG, T2DM, or | d ) ) None, IGT or IFG
Insulin 0 =M, OT TOWeTe Plasma insulin >75t" one of
insulin sensitivity™* but any 3 of the plus any of the
resistance i ercentile i
plus any 2 of the following p Following s fo_llc_)wm_g based on None
plus any 2 of the following | .o e clinical judgment
Body Men: waist-to-hip ratio >0.90; WC >94 ¢m in men or WC >102 cm in_ zngreﬂz‘i;ﬂo\r:vc
il women: waist-to-hip ratio >0.85 _ men or =88 cm In BMI =23 kg/m2 spesific)
welignt and/or BMI >30 kg/m2 280 cm in women womeny >
plus any 2 of the
following
TG >150 mg/dL TG >150 mg/dLand | TG =150 mg/dL or on
. | TG RX
TG >150 mg/dL and/or HDL-C | TG =150 mg/dL and/or HDL-C <40 mg/dL in
HDL-C <40 mg/dL in {men or <50 mg/dL in |HDL-C <40 mg/dL in
Llpld <35 mg/dLinmenor <39 | HDL-C <39 mg/dL inmen | o0 or <50 mg/dL in |women ey a7
mg/dL in women or women women <50 mg/dL in women
or on
HDL-C Rx

Grundy et al, Circulation 2005;112;2735-52 6



Previous criteria for clinical diagnosis of metabolic syndrome conr)

Clinical Measure WHO (1998) EGIR ATP 111 (2001)  |AACE (2003) IDF (2005)
>140/90 mm Hg =130 mm Hg
Blood pressure systolic or
or on hypertension >
>140/90 mm Hg yp =130/85 | >130/85 mm Hg >85 mm Hg
RX mm Hg o
diastolic or on
hypertension Rx
IGT or IFG (but not| >110 mg/dL
Glucose IGT, IFG, or diabetes) (includes IGT or IFG (but >100 mg/dL
L2l diabetes) _ 1l (includes
diabetes) diabetes
Other Other features of

Microalbuminuria

insulin resistance§

Grundy et al, Circulation 2005;112;2735-52
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Definition of MetS

Harmonizing the metabolic syndrome

v'International diabetes federation task force on epidemiology and prevention
v" national heart, lung, and blood institute

v" American heart association

v'world heart federation

v'international atherosclerosis society

v'international association for the study of obesity.

Harmonizing the metabolic syndrome: a joint interim statement of the international diabetes federation task force on epidemiology and prevention; national heart, lung, and blood institute; American heart association;
world heart federation; international atherosclerosis society; and international association for the study of obesity. 2009; 120: 1640-5


http://www.ncbi.nlm.nih.gov/pubmed/19805654

New definition of MetS by a Joint Interim Statement of the International Diabetes
Federation Task Force on Epidemiology and Prevention

measure Categorical cut points

Elevated waist circumference Population and country specific definition

> 150 mg/di or drug treatment for elevated TG
Elevated TG

<40 mg/dl in men

Reduced HDL-C <50 mg/di in women
Or drug treatment for reduced HDL-C

Harmonizing the metabolic syndrome: a joint interim statement of the international diabetes federation task force on epidemiology and prevention; national heart, lung, and blood institute; American
heart association; world heart federation; international atherosclerosis society; and international association for the study of obesity. 2009; 120: 1640-5


http://www.ncbi.nlm.nih.gov/pubmed/19805654

New definition of MetS by a Joint Interim Statement of the International Diabetes
Federation Task Force on Epidemiology and Prevention

measure Categorical cutpoints
Elevated blood pressure > 130 mmHg systolic blood pressure
Or 285 mmHg diastolic blood pressure
Or On antihypertensive drug treatment in a patients
with history of hypertension
Elevated fasting glucose 2 100 mg/dl of in drug treatment for elevated glucose

MetS was defined as the presence of three or more of five
components as recommended

2009; 120: 1640-5


http://www.ncbi.nlm.nih.gov/pubmed?term=Alberti KG[Author]&cauthor=true&cauthor_uid=19805654
http://www.ncbi.nlm.nih.gov/pubmed/19805654

> Arch Iran Med. 2010 Sep;13(5):426-8. ACTIOMS

Appropriate definition of metabolic syndrome €€

among Iranian adults: report of the Iranian National
Committee of Obesity

Fereidoun Azizi 1, Farzad Hadaegh, Davood Khalili, Alireza Esteghamati, Farhad Hosseinpanah,
Alireza Delawvari, Bagher Larijani, Parvin Mirmiran, Azadeh Zabetian, Yadollah Mehrabi, Roya Kelishadi,

Hassan Aghajani @ o @
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PMID: 20804311 B
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Table 1. Criteria for clinical diagnosis of metabolic syndrome in lranian adults

Measure Categorical cut-off points
Elevated waist circumference 95 ¢m (men and women)

Elevated triglycerides 150 mg/dL (1.7 mmol/L)

or drug treatment for elevated triglycerides

Reduced HDL-C 40 mg/dL (1.0 mmol/L) in males;
or drug treatment for reduced HDL-C 50 mg/dL (1.3 mmol/L) in females
Elevated blood pressure Systolic 130 and/or diastolic

or antihypertensive drug treatment in a patient with a history of hypertension 85 mm Hg

Elevated fasting glucose 100 mg/dL

or drug treatment of elevated glucose
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Prevalence of MetS

In Middle-East countries:

fluctuated by country and time of study
» Turkish: 2.2-44%
» Saudi-Arabia: 16-41%
» Pakistan: 14-63%
» Qatar: 26-33%
» Kuwait : 9-36%
» Emirate : 22-50%
> Yemen: 23 %

> lran: 6-42%

Ansarimoghadam A. Diabetes & metabolic syndrome: Clinical Research & Reviews; 2018:12:2: 195-201



Comparative Study > PLoS One. 2021 Mar 3;16(3):e0241926. doi: 10.1371/journal.pone.0241926.
eCollection 2021.

A nationwide study of metabolic syndrome
prevalence in Iran; a comparative analysis of six
definitions

Ozra Tabatabaei-Malazy * 2, Sahar Saeedi Moghaddam 1, Nazila Rezaei 1, Ali Sheidaei * 3,
Mohammad Javad Hajipour ¥ 4, Negar Mahmoudi !, Zohreh Mahmoudi 1,

Arezou Dilmaghani-Marand 1, Kamyar Rezaee 1, Mahdi Sabooni 1 2, Farideh Razi ¢,

Farzad Kompani 7, Alireza Delavari , Bagher Larijani 2, Farshad Farzadfar 1 2

Affiliations 4 expand

Results: National prevalence rate of MetS based on ATP 1II, IDF, AHA/NHLBI, JIS, RIDF and RJIS criteria
were 38.3% (95% (I 37.4-39.1), 43.5% (42.7-44.4), 40.9% (40.1-41.8), 47.6% (46.8-48.5), 32.0% (31.2-
32.9), and 40.8% (40.0-41.7), respectively. The prevalence was higher among females, in urban
residents, and those aged 65-69 years. MetS was expected to affect about 18.7, 21.3, 20.0, 23.3, 15.7,
and 20.0 million Iranians, respectively, based on ATP III, IDF, AHA/NHLBL JIS, RIDF and RJIS. The two
most common components noted in this population were reduced high-density lipoprotein
cholesterol (HDL-C) levels and central obesity.

Conclusion: High prevalence rate of MetS among Iranian adults is alarming, especially among
females, urban residents, and the elderly. The JIS definition criteria is more appropriate to determine
higher number of Iranians at risk of NCDs. Proper management and prevention of MetS is required to
adopt multiple national plans including lifestyle modifications, medical interventions, and public

education on NCDs risk factors.
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> Int J Endocrinol. 2021 Mar 29:2021:8862456. doi: 10.1155/2021/8862456. eCollection 2021. FULL TEXT LIMKS

High Prevalence of Metabolic Syndrome and Its
Related Demographic Factors in North of Iran: Fol text  PME
Results from the PERSIAN Guilan Cohort Study
Mohammadreza Naghipour 1, Farahnaz Joukar 1 2, Hossein-Ali Nikbakht 3, Soheil Hassanipour 2,
Mehrnaz Asgharnezhad 4, Morteza Arab-Zozani 3, Fariborz Mansour-Ghanaei 1 4

Affiliations + expand [] Collections

PMID: 33859688 PMCID: PMC8024063 DOI: 10.1155/2021/8862456
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Abstract SHA

Results: The prevalence of the syndrome according to IDF and ATP definition was 42.87% (95% CI:
41.92-41.81) and 40.68% (95% CL: 39.74-41.62), respectively. The prevalence of components for central
obesity, high triglyceride, HDL cholesterol, blood glucose, and hypertension components was 75.8%,
43.1%, 40.6%, 39.2% and 37.9%, respectively. All demographic variables were related to the syndrome,
and among them age, gender, and residence were identified as independent and strong predictive
variables in the regression model. More than 92% of the population had at least one component of

the syndrome.

Conclusion: The results of the study show a high prevalence of metabolic syndrome risk factors. It is
essential to educate healthy lifestyle behaviors and further health education in the high-risk groups
identified in this study, especially the elderly, women, and rural residents.

Copyright © 2021 Mohammadreza Maghipour et al.
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The Prevalence of Metabolic Syndrome in Iran: A
Systematic Review and Meta—analysis e

Saeideh Mazloomzadeh 1, Zahra Rashidi Khazaghi 1, Nouraddin Mousavinasab * cc GCite
Affiliations + expand .

[ Collections
PMID: 29900121 PMCID: PMC5996331

Methods: In this systematic review and meta-analysis, the Medline, ISI, IranMedex, and SID were
searched using "metabolic syndrome”, "syndrome X", "prevalence”, and "Iran” keywords from 2002 to
2012. A total of 223 articles were found in which 14 studies were considered for meta-analysis. Data
were analyzed using fixed and random model and meta-regression in STATA.

Results: The prevalence of MS for those who were 20 yr and older was 23.8% (95%CI: 18.99-28.67)
and in under 20 was 10.98% (95%CI: 7.75-14.2). Metabolic syndrome was more frequent in women
(25.526) than in men (17.16%9) and was increased with increasing age. The most frequent component
of metabolic syndrome was low HDL cholesterol (59.79%) followed by hypertriglyceridemia (39.5%).

Conclusion: Regarding a high prevalence of metabolic syndrome and some of its components such as
low HDL and high triglyceride in our country, implementation of programs for metabolic syndrome
prevention is necessary.

Keywords: Meta-analysis; Metabolic syndrome; Prevalence; Systematic review.
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levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

A: Evidence from meta-analyses that incorporated quality ratings in the analysis or
well-conducted randomized controlled trials (RCTs)

B: Evidence from prospective cohort studies or case—control studies

C: Expert consensus/opinion or clinical experience.

2017 May; 75(5): 307—326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

Daily consumption of I€CJUIMES is recommended to improve cardio-metabolic risk factors A

Legumes can be recommended for people with metabolic_syndrome as an effective

component  in prevention and management of diabetes and cardiovascular

disease

2017 May; 75(5): 307—326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

There is an added cardio-metabolic benefit from incorporating NULS into a

Mediterranean-type dietary pattern

Consume 1 10 1.5 servings of NULS daily to reduce low-density lipoprotein

cholesterol and cardiometabolic risk

2017 May; 75(5): 307—326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

Although the association between intake of fruits and vegetables and A

features of metabolic syndrome remains unclear, consumption of

fruits and vegetables should be an integral part of a healthy and balanced
diet

2017 May; 75(5): 307-326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

Daily consumption of CE reals (whole grains) is recommended for cardiometabolic health

Cereals can be recommended for people with metabolic syndrome

2017 May; 75(5): 307—326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

Dairy pI’OdUC'[S and particularly yogurt consumption may be useful in B
preventing metabolic syndrome
Reduce intake of sugar-sweetened beverage in preventing B

metabolic syndrome

2017 May; 75(5): 307—326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

———

levels of evidence (grades) are used to summarize the available scientific evidence and
guide recommendations for the prevention and treatment of MetS

Eating a variety of fish at least twice a week, especially

fish containing n-3, may be useful in  preventing metabolic

syndrome

There is no evidence to limit €ggs intake to prevent metabolic

syndrome

2017 May; 75(5): 307-326.


https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

=

_ Food groups and intermediate disease markers: a systematic review
and network meta-analysis of randomized trials

Lukas Schwingshackl,"? Georg Hoffmann,” Khalid Igbal,’ Carolina Schwedhelm,"? and Heiner Boeing’?

I Department of Epidemiology, German Institute of Human Nutrition Potsdam-Rehbruecke (DIfE), Nuthetal, Germany; *NutriAct — Competence Cluster
Nutrition Research Berlin-Potsdam, Germany; and ':"Depanment of Nutritional Sciences, University of Vienna, Vienna, Austria

Results: A total of 66 randomized trials (86 reports) comparing 10
food groups and enrolling 3595 participants was identified. Nuts
were ranked as the best food group at reducing LDL cholesterol
(SUCRA: 93%). followed by legumes (83%) and whole grains
(70%). For reducing TG, fish (97%) was ranked best, followed by
nuts ( /8% ) and red meat (72% ). However, these findings are limited
by the low quality of the evidence. When combining all 10 outcomes.
the highest SUCRA wvalues were found for nuts (66%). legumes
(629%), and whole grains (62%), whereas SSBs performed worst
(29%).

Conclusion: The present NMA provides evidence that increased
imtake of nuts, legumes, and whole grains i1s more effective at 1im-
proving metabolic health than other food groups. For the credibility
of diet-disease relations., high-quality randomized trials focusing
on well-established intermediate-disease markers could play an

important role. This systematic review was registered at PROSPERO

(www.crd.vork.ac.uk/PROSPERQO) as CRD42018086753. Am J
C e Wrrtre 2001 R-101R-5T76—5R6
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Benefits of pulse consumption on metabolism and health: A systematic
review of randomized controlled trials

Helena Ferreira®, Marta Vasconcelos®, Ana M. Gil®, and Elisabete Pinto®®

“CBQF - Centro de Biotecnologia e Quimica Fina — Laboratdrio Associado, Escola Superior de Biotecnologia, Universidade Catdlica
Portuguesa, Porto, Portugal; t’I',‘Itra-p-artme-nt of Chemistry and, CICECO-Aveiro Institute of Materials, University of Aveiro, Aveiro, Portugal;
“EPIUnit - Instituto de Saude Publica, Universidade do Porto, Porto, Portugal

ABSTRACT KEYWORDS

Pulses are nutrient-dense foods that have for a long time been empirically known to have benefi-  Biomarkers; cardiovascular
cial effects in human health. In the last decade, several studies have gathered evidence of the risk factors; ingestion; -
metabolic benefits of pulse intake. However, it remains unclear at what amounts these effects legume grains; well-being
may be attained. This study aimed to systematically review the scientific outputs of the last two

decades regarding health benefits of pulse consumption and the amounts necessary for positive

outcomes to be achieved. A PubMed search including keywords [(“dietary pulses”, “pulses”,

“legumes”, “grain legumes”, “bean”, “chickpea”, “pea”, “lentil", “cowpea”, “faba bean", “lupin”) and

(“inflammation”, “inflammatory markers", “C-reactive protein”, “blood lipids", “cholesterol”,

“cardiometabolic health®, “cardiovascular disease”, “diabetes”, “glycaemia”®, “insulin”, “"HOMA-IR",

“body weight”, “body fat”, “obesity”, “overweight®, “metabolome”, “metabolic profile”,

“‘metabolomics”, “biomarkers”, “microbiome”, “microbiota”, “gut”)] was performed. Only English

written papers referring to human dietary interventions, longer than one day, focusing on whole

pulses intake, were included. Most of the twenty eligible publications reported improvements in

blood lipid profile, blood pressure, inflammation biomarkers, as well as, in body composition,

resulting from pulse daily amounts of 150 g (minimum-maximum: 54-360 g/day; cooked). Concerns

regarding methodological approaches are evident and the biochemical mechanisms underlying

such effects require further investigation.
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Low fat dairy 3 3x12=36 3x8 =24 3x5=15 3x120 =360
Vegetables 5 5x5 =25 5x2 =10 - 5x25=125
Fruits 4 4x15 =60 - - 4x60 =120
Simple sugar 5 5x5=25 - - 5x20=100
Legumes 1 1x15=15 1x7=10 1x2=2 1x125=125
Grain 6 250 -161= 6x3 =18 - 6x80 =480
S 89+15=6
Meat 4 5 - 90-62= 2x3=6 2x45=90
‘[ 5 28-7=4 2x5=10 2x75=150
Fat and oil (1 7.5 - - 71-33= 7.5x45=337.
serving nuts) 38:5=7.5 5
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ATP III recommendation for Management of the MetS (cont)
Reduction of underlying causes:
1) Weight reduction (7-10%)
2) Diet therapy
3) Increase physical activity

3) Stop cigarette smoking

The metabolic syndrome — What is it and how should it be managed? European Journal of Preventive Cardiology 2019, Vol. 26(2S) 33-46



ATP III recommendation for Management of the MetS (cont)

1) Weight reduction:

High weight 10ss (10% of baseline weight in 6 months)
v"In obese subjects

v Improvement in sensitivity to insulin between

30 and 60%, an effect greater than that seen with insulin-
sensitizing drugs

v" An risk reduction in CVD

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

ATP III recommendation for Management of the MetS (cont)

2) Diet therapy
Carbohydrate
ADA statement:

There is no “first-line” approach with respect

to the optimal carbohydrate quantity in the
diet plan, because evidence remains

inconclusive

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

ATP III recommendation for Management of the MetS (cont)

2) Diet therapy
Carbohydrate
Elevated intake of carbohydrates of high G

l

Insulin resistance directly
Development of T2DM in persons with MetS

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

ATP III recommendation for Management of the MetS (cont)

2) Diet therapy
Whole grains
A diet rich in whole grains (6-10 servings/d)

l

A reduction In insulinemia by 10%
Insulin resistance by 13%

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

ATP III recommendation for Management of the MetS (cont)

2) Diet therapy
Dietary fat:
The amount of fat can influence insulin sensitivity and the risk of
developing type 2 diabetes:

only with intakes greater than 35-40% of total energy intake

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

ATP III recommendation for Management of the MetS (cont)

2) Diet therapy

Dietary fat (evidence base)
Daily consumption of olive oil at doses of 20—

40 g/d In replacement for other fats Is useful in

the prevention and treatment of metabolic

syndrome

Pablo Pérez-Martinez. Nutr Rev. 2017 May; 75(5): 307—-326.



https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

Influence of diet on insulin sensitivity

Total fatty acids (>40%) -

trans Fatty acids -

Monounsaturated fatty acids +
Fiber cereal +
Low glycemic index +
Salt -

Simple sugars (>20% energy) 3

Conjugated linoleic acid -

(+): Increases insulin sensitivity
(-): Decreases insulin sensitivity

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/

S G

MetS (cont’)

3) Increase physical activity

Summary of available evidence on physical activity

»30-60min  of daily physical activity s
recommended, including aerobic exercise, work-
related activity, and muscle strengthening

»Physical activity can be accumulated throughout the

day in blocks as short as 10 minutes

Pablo Pérez-Martinez. Nutr Rev. 2017 May; 75(5): 307—-326.



https://pubmed.ncbi.nlm.nih.gov/?term=P%C3%A9rez-Mart%C3%ADnez P[Author]
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5914407/

Development of diabetes (a), cardiovascular events (b), microvascular events (c), cardiovascular mortality
(d) during 30 years of follow-up in the Da Qing trial.
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Dietary strategies and potential health benefits for Metabolic Syndrome

Table 1. Dietary strategies and potential health benefits for Metabolic Syndrome (MetS).

Dietary Pattern

Nutritional Distribution

Improvements in MetS Criteria

Ref.

Mediterranean diet

35-45% kealld from total fat (mainly MUFA 1, EVOO and nuts being

the principal source)
35-45% kcal/d from CH
15-18% kcal/d from protein

Reduction of CVD incidence and
outcomes

Decreased BP (systolic and diastolic)
Inverse association with mortality
Improvements in dyslipemia

Decreased incidence of T2DM

[22,23 24,25 26,27 28,29]

[15,26]
[24,30]
[26]

[12,22,23,29,31]

Reduction of BP (systalic and

diastoli [32,33]
Total fats 27% kcal/d lastolic)
Saturated fats 6% kcal/d Reduction in BMI and waist [34,35]
DASH diet Dietary cholesterol circumference .
CH 55% kcal/d _ _ _
Proteins 18% keal/d Improvement in cardiometabolic (36,37 38.39]
profile R
Reduction in T2DM incidence [40]
- ) )
eduction Qf BP l(systohc and (41 42]
diastolic)
Reduction or restriction of animal-derived foods Decreased body weight and risk of [43 44 45]
iahi . obesi Y
Plant-based diets Elgh In:jke-OLFlaBthfume foods ty
at profile rich in UrAs Reduction of the risk of CVD [46]
Decreased all-cause mortality [43,47 48]
Decreased risk of T2DM [43,47 48]

Dietary Strategies for Metabolic Syndrome: A Comprehensive Review. Nutrients 2020, 12, 2983




Dietary strategies and potential health benefits for Metabolic Syndrome

Decreased risk of T2DM [43,4T7 48]
Weight-loss and weight-loss
_ [49,560,51,52]
maintenance
+ <50% kcal/d from carbohydrates and <10% kcal/d from CH in Reduction of DBF [52]
Low CH diets and very low CH diets (ketogenic I{t?tﬁgemc '_dIEtS Reduction of LDL-c and triglycendes (49,50 51]
diets) « High protein (20-30% kcal/d) levels T
» High fat intake (30-70% kcal/d)
Increase of HOL-c levels [49,50 51]
Improvements in insulin resistance [53,54]
Reduction of HbA1C levels [49.51]
Reduction qf BP .[systolic and (33 55]
diastolic)
v <30% kcal/d from total fat (=10% of saturated fat) _
Low.fat diet v 15-17% kcal/d from protein Short-term improvement of [33,55]
+ 50-60% kcald from CH cholesterol profile
Short-term weight loss [55]
Reduced risk of all-cause martality [56]
» High protein {20-30% kcal/d) or 1.34—1.50 g/Kg body weight/d from
High protein diet protein Reduction of triglycerides levels [57 58]
v Low CH (40-50% kcal/d)

Dietary Strategies for Metabolic Syndrome: A Comprehensive Review. Nutrients 2020, 12, 2983
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Reduction qf BP .(Systolic and 33 55]
diastolic)
» =30% kcal/d from total fat (<10% of saturated fat) )
L ow-fat diet * 15-17% kcal/d from protein Short-term improvement of [33,55]
« 50-60% kcalid from CH cholesterol profile
Short-term weight loss [565]
Reduced risk of all-cause mortality [56]
= High protein (20-30% kcal/d) or 1.34-1.50 g/Kg body weight/d from
High protein diet protein ) Reduction of triglycerides levels [67,68]
* Low CH (40-50% kcal/d)
* High content of whole-grain high-fibre products Reduction ?f BP .(SyStO”C and [59]
Nordic diet » Low in meat and processed foods diastolic)
Increase of HDL-c levels [59]
Weight loss [60,61,62]
Other dietary patterns and Improvements in insulin resistance [60,61,62]
strategies Improvements in dyslipidaesmia [60.,61,62]
Intermittent » Fasting for a long period of time
fasting Reduction qf BP .(Systolic and (60.61.62]
diastolic)
Decreased risk of T2DM [63]
Decreased risk of CVD [83]
1 Monounsaturated fatty acids, MUFA; extra virgin olive oil, EVOQ; carbohydrates, CH; cardiovascular disease, CVD; blood pressure, BP; type 2 diabetes mellitus, T2DM;
Dietary Approaches to Stop Hypertension, DASH; unsaturated fatty acids, UFAs; body mass index, BMI; diastolic blood pressure, DBP; low-density lipoprotein cholesterol,
Insaturated fatty acids, MUFA.
Dietary Strategies for Metabolic Syndrome: A Comprehensive Review. Nutrients 2020, 12, 2983




sistent access to enough food for an active,
healthy life (135). Food insecurity affects
16% of adults with diabetes compared
with 9% of adults without diabetes (136).
There is a complex bidirectional association
between food insecurity and cooccurring
diabetes. Food security screening should
happen at all levels of the health care sys-
tem. Any member of the health care team
can screen for food insecurity using The
Hunger Vital Sign. Households are consid-
ered at risk if they answer either or both of
the following statements as “often true” or
“sometimes true” (compared with “never
true”) (137):

¢ “Within the past 12 months, we wor-
ried whether our food would run out
before we got money to buy more.”

e “Within the past 12 months, the
food we bought just didn’t last, and
we didn’t have money to get more.”

If screening is positive for food insecurity,
efforts should be made to make referrals to
appropriate programs and resources. For
more information on efforts and policy rec-
ommendations, see “The Biden-Harris Ad-
ministration National Strategy on Hunger,
Nutrition, and Health” (138).

Diabetes care; 2024

egy or method to direct some of the
choices. Eating plans are based on the
individual’s usual eating style.
* Dietary approach. Method or strategy
to individualize a desired eating pattern
and provide a practical tool(s) for devel-
oping healthy eating patterns. Examples
of dietary approaches include the plate
method, carbohydrate choice, carbohy-
drate counting, and highly individual-
ized behavioral approaches (140).

Evidence suggests that there is not an
ideal percentage of calories from carbo-
hydrate, protein, and fat for people with
diabetes. Therefore, macronutrient distri-
bution should be based on an individual-
ized assessment of current eating patterns,
preferences, and metabolic goals. Mem-

bers of the health care team should com-
plement MNT by providing evidence-based
guidance that helps people with diabetes
make healthy food choices that meet their
individualized needs and improve overall
health.

ing patterns are acceptable for the man-
agement of diabetes (73,104,141,142).
Until the evidence around benefits of dif-
ferent eating patterns is strengthened,

ddngy s vapd-apueraieyfio-sieunofsaegeprdny woly papeoiumog
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Eating Patterns and Meal Planning
For an understanding of nutrition and di-
abetes, it is important to clarify the dif-
ferences between food patterns, eating
plans, and approaches. These are terms
that are often used interchangeably, but
they are different and relevant in individ-
ualizing nutrition care plans (139).

* Eating pattern(s) or food pattern(s).
The totality of all foods and beverages
consumed over a given period of time.
An eating pattern can be ascribed to an
individual, but it is also the term used
in prospective cohort and observational
nutrition studies to classify and study
nutrition patterns. Examples of eating
patterns include Mediterranean style,
Dietary Approaches to Stop Hyperten-
sion (DASH), low-carbohydrate vegetar-
ian, and plant based (139).

Eating/meal plan (historically referred
to as a diet). An individualized guide to
help plan when, what, and how much
to eat on a daily basis, completed by
the person with diabetes and the RDN.

health care professionals should focus on
the core dimensions common among pat-
terns: inclusion of nonstarchy vegetables,
whole fruits, legumes, whole grains, nuts,
seeds, and low-fat dairy products and
minimizing consumption of meat, sugar-

grains, and ultraprocessed foods (143,144).
Evidence for eating patterns has been
informed by RCTs, prospective cohort

studies, systematic reviews, and network
meta-analysis. Those most frequently

referenced include Mediterranean, DASH,
low-fat, carbohydrate-restricted, vegetarian,

and vegan eating patterns. As stated previ-
ously, there is insufficient evidence to select
one over the other (137,141,142,145-154).
Ultimately, ongoing diabetes and nutrition
education paired with appropriate support
to implement and sustain health behaviors
is recommended (103).

Meal Planning

Referral to and ongoing support from an
RDN is essential to assess the overall nu-
trition status of, and to work collabora-
tively with, the person with diabetes to
create a personalized meal plan that

Dietary strategies and potential health benefits for Metabolic Syndrome

" Nutrition, and Health” (138). g | ! !
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Abstract

The successes of interventions to obtain weight loss and prevent relapse are limited. Moreover, comorbidities like type 2 diabetes mellitus,
hypertension, hypercholesterolemia, hyperriglyceridemia and gout, have so far been treated as separate diseases, although mounting evidence
shows that these morbidities are consequences of the failing metabolism due to insulin resistance. Weight loss, in other words treating obesity,
improves comorbidities and improves guality of life. Treatment of obesity and its comorbidities is a multidisciplinary matter. It can be done in primany
care. It should he widely recognized that a low carbohydrate diet and exercise are the two main aspects of treatment that lead to the desired
result: considerable weight loss and diminishment of comorbidities, visible through improvement of blood parameters and improved guality of life.
Because of the complexity of the dist a larnge role in managemeant is fit for dietitians, supported by psychologists, physiotherapists and exercise
trainers. Family physicians and nurse practioners need to be aware of the important role diet and lifestyle play. In insulin resistance medication
is not the prefemad treatment; it should be avoided as much as possible. By accepting this challenge in primary care, health professionals can
change the prevalence and consegquences of obesity and its comorbidities, thus reducing health care costs considerably. Persons that are insulin




Dietary management in insulin resistance
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Dietary Management

Explanation about the physiological changes in the patient’s body
through visceral fat and IR gives an insight in the causes of overweight,
and the reasons why weight loss in the past has not been successtul in the
long term. It forms the basis for lifestyle changes and self-management
by the patient. It is important to formulate the patient’s own objectives
as well as the objectives of the dietary treatment., because these may be
different. Patients have their own thoughts about their health and what
they want to achieve, which are sometimes not realistic, e.g. the wish to
lose 30 kilos in six months; and sometimes show a lack of commitment,
e.g. when a patient does not want to lose weight when he is developing
type 2 diabetes. The challenge for the dietitian is to motivate the patient to
feel responsible for his own health; to feel confident that he can make a few
changes that mean a big difference, and to keep him interested whilst he
has a busy work environment and social life. It is very important to keep
focus on weight loss, because weight loss is the key to improvement of
comorbidities, and long-term quality of life. Dietary management aimed
at minor weight loss may lead to patient satisfaction short term but may
not lead to improved physiological and metabolic health [39].

Dietary treatment aims at improving and normalizing metabolic and
vascular health and 1rnpl|1es:

- Improving physical and mental health, in regard of economic, social
and financial aspects.

- Stimulating self-management of the patient.

- Improving physical activity. Physical activity leads to diminishing
of IR [40-44].

Govers E. international journal of endocrinology and metabolic disorders

Under Dutch law a diet is a nutritional treatment that differs from
general dietary guidelines for a medical reason. Insulin resistance is
a medical condition that requires a different proposition of the macro-
nutrients. A diet with the normal advice to obtain 50 energy percent from
carbohydrates, as general guidelines worldwide do, is not fit for the patient
with insulin resistance, because these patients will not lose weight. Such a
diet will not be effective and sometimes even counter-productive [45,46].
Self-help diets and commercial or internet based diets do not meet the
requirements for diets on medical indication needed for patients with
insulin resistance.

The explanation why patients with IR do no lose weight on normally
composed diets is that the insulin level at fasting state already is too high
(Table 2). Large quantities of carbohydrates stimulate the release of insulin
even more; insulin promotes lipogenesis. Through the high insulin levels
the release of growth hormone is inhibited. Growth hormone promotes
lipolysis. High insulin levels thus prevent lipolysis, and therefore prevent
weight loss. This is why the diet is aimed at reducing the secretion of
insulin through diet to a minimum, to promote lipolysis and consequently
weight loss.

Dependent on the grade of insulin resistance and based on the
dietary history the carbohydrate content of the diet is decreased. A
low carbohydrate diet is high in protein and fat and contains optimal
micronutrients and fibre [46].



...

Dietary management in insulin resistance

» As already remarked, excessive circulating insulin 1s strongly associated
with obesity and plays a causal role in adipocyte hypertrophy and
hyperplasia, ultimately leading to adipose tissue remodeling and
subsequent expansion

» Importantly, early normalization of insulin production and secretion has
been shown as a valuable therapeutic approach to both prevent and treat
obesity and IR states

Govers E. international journal of endocrinology and metabolic disorders
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The objectives of the dietary management for insulin resistance

- Improvement of the insulin sensitivity by restriction of the carbohydrate content of the diet
Weight loss of 10-15% (20% in case of obesity stage 3) and weight maintenance of 2-5 years
Sustaining or improving of muscle mass

Maximum satiation through protein, fat and fiber
Optimal supply of vitamins and minerals

Improvement of quality of life

Govers E. international journal of endocrinology and metabolic disorders
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Dietary management in insulin resistance

Energy Expenditure

« Both body weight and fat free mass (FFM) are important determinants of
the basal metabolism

» Organs and muscle have high energy expenditure and fat mass uses less
energy

- The percentage muscle or body fat iInfluences basal metabolism:
Individuals with a high fat percentage have a lower basal metabolism
than those with a lower fat percentage

Govers E. international journal of endocrinology and metabolic disorders
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v Elﬂl ACCCSS

<10% 1795 1930 2065 2200 2335 2470 2605 2740 2875
10-20% 1715 1850 1980 2110 2245 2380 2515 2630 27835
20-30% 1560 1680 1800 1920 2040 2160 2280 2300 2420

>30% 1405 1510 1620 1730 1840 1950 2060 2170 2280

Table 5: Average basal metabolism per 24 hours in persons aged 20-40 according to body fat percentage

This difference needs to be taken into account when calculating energy expenditure for a patient.
The difference in basal metabolism between men and women can also be explained by differences in fat percentage:
women have averagely 10 per cent more fat mass than men with the same length, weight and age

In insulin resistance the energy expenditure must also be taken into account: weight loss never occurs when there is
no energy deficit.

Generally a deficit of 600 calories forces the body to metabolize fatty tissue.
As mentioned before in insulin resistance the low carbohydrate approach is necessary to start lipolysis.
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e BMI (kg/m2) weight loss % Energy deficit
e 25-27 5% 500 Kcal
e 27-35 7% 700 kcal
e >35 10-15% 1000 kcal
e >40 20% 1000 kcal

Govers E. international journal of endocrinology and metabolic disorders
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Dietary management in insulin resistance; carbohydrate

C ill‘bﬂhYdl‘ﬂtES *  Alow carbohydrate diet is effective in improving the glykemic and
lipid profile in insulin resistance [51].

A carbohydrate restriction has a greater effect on lowering serum

glucose values than a caloric restriction and should be the first choice

in treatment of type 2 diabetes [50]. Table 6 gives an outline of the

carbohydrate restrictions for patients with different profiles.

*  Replacing carbohydrates by protein and fat leads to more satiety and
satiation.

*  These recommendations are guidelines which will be adjusted per
patient, dependent on dietary diagnosis, including anthropometric

*  Restrict carbohydrates to products with a low glykemic index measurements, and dietary history [52].
(less than 55) or with a low glykemic load (less than 10). Advise *  Low carbohydrate diets can lead to a mild form of ketosis. The liver
carbohydrates only in combination with fibre. switches to ketosis when the carbohydrate intake is low, and starts to

metabolize fat. This is not the same condition as keto-acidosis, when
ketones are formed because there is no glucose available in the cells
at all, as in non-regulated type 1 diabetes, when there is no insulin
production. The amount of ketones in this case will increase to high
levels. In a low carbohydrate diet these levels are never met [53].

* The severity of insulin resistance is leading in the level of the
carbohydrate restriction.

15) Guideline for the Management of Insulin Resistance. Int J Endocrinol Metab
*  Snacks in between meals with a low GI index are only necessary if

n the compliance of the diet is a problem [54].

Govers E. international journal of endocrinology and metabolic disorders



2. EAT ALOW GLYCEMIC DIET

Gl GL

Vegetables
Beets, canned B4 b
Carrots (avg) 47 3
Parsnip 97 12
Peas (green, avg) 48 3
Potato

Baked (avg) 85 26

Boiled 88 16

French fries 75 22

Microwaved 82 27
Pumpkin 75 =
Sweet corn 60 11
Sweet potato (avg) 61 17
Hutabaga 712 7
Yam (avg) 37 13



Legumes
Baked beans (avg)
Broad beans

Butter beans
Chickpeas (avg)
Cannellini beans (avg)
Kidney beans (avg)
Lentils (avg)

Soy beans (avg)

48
79
31
28
38
28
29
18

—
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Dietary Inflammatory Index (DII) con«
2. EAT ALOW GLYCEMIC DIET

Fruit
Apple (avg) 38 6
Apricot (dried) 31 9
Banana (avg) b1 13
Cherries 22 =
Grapefruit 25 .
Grapes (avg) 46 8
Kiwi fruit (avg) 53 6
Mango 51 8
Orange (avg) 48 b
FPapaya 59 10
Peach (avg)

Canned (natural juice) 38 4

Fresh (avg) 42 b
Pear (avg) 38 4
Fineapple 59 7
Plum 39 b
Haisins 64 28
Cantaloupe 65 4
Watermelon 12 4
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Food N GIZ, GI Serving Available GL (per Abstract
Mean + Classification | Size (g) l‘.’.‘ztrl:ruu::nll_',.r«:lr.zlteeQ serving) 1. Background
SE (g/serving) 2. Objectives
Bread 3. Methods
Lavash 12 + High GI 30 18 I 4. Results
5. Di i
Taftoon 12 + High GI 30 17.67 meHEsen
Footnotes
Barbari 12 High GI 30 17.19
Contributor Information
Sangak= 12 High GI 30 16
References
Rye 114 High GI 30 13
Barley 114 Moderate GI 30 14.16
Rice
White rice 118 + High GI 30 24
(Tarom)
Brown rice 12 & 2 Moderate GI 30 22
(Tarom)
Lentils:White 118 High GI 30 19.5
rice, 1:2
Lentils:Brown 114 30 18
rice,1:2
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Dietary management in insulin resistance; fat

Fat in the diet plays an important role in both taste and satiation, thus leading to more
compliance

One of the main advantages of a low carbohydrate diet is that there is no fat restriction

Dependent of the carbohydrate restriction fat can contribute 35-50 energy % to the diet

However, one needs to consider total energy intake to make weight loss possible

Therefore, fat cannot be added to the diet unlimitedly

If weight loss in a low carbohydrate diet is not achieved, it is advised to reconsider the fat
Intake In the diet

Govers E. international journal of endocrinology and metabolic disorders



ATP III recommendation for Management of the MetS and
insulin resistance (contd)

2) Diet therapy
Dietary fat:

The amount of fat can Influence Insulin
sensitivity and the risk of developing type 2
diabetes:

only with intakes greater than 35-40% of total

energy Intake

Hoyas I. J Clin Med. 2019 Sep; 8(9): 1301.

60


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6780536/
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Dietary management 1n insulin resistance; fat

* The intake of saturated fats from dairy may not be so harmful as
thought previously [58].

* The consumption of mono unsaturated fatty acids like olive oil and
rapeseed oil, avocado and poly unsaturated fatty acids in fish and
nuts is preferred.

* Replace saturated fat by omega-3 (fish) fatty acids or alpha-linoleic
acid in nuts, seeds and pits [59].

* A lower-carbohydrate, higher-fat diet reduces abdominal and
intramuscular fat and increases insulin sensitivity in adults at risk
of type 2 diabetes. It leads to better weight loss, larger decrease of
intra-muscular and intra-abdominal fat and decrease of the insulin
secretion [60].

Govers E. international journal of endocrinology and metabolic disorders
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Dietary management in insulin resistance; protein

« The diet should have 1-1,5 grams protein per kg present body weight

« Ahigh protein diet leads to more satiation and sustains muscle mass

« A high protein diet leads to significantly higher decrease of fat mass after a year
 Protein should be evenly spread over three meals

« Give per meal 3 grams of the essential amino acid leucine. Leucine is present in animal protein, dairy
products, nuts, seeds and pulses

« Wey protein and casein are in combination with leucine essential for building and maintaining muscle
tissue. Leucine prevents decrease of muscle and liver tissue. Leucine is also part of hemoglobin.

« Protein rich foods enhance thermogenesis. This effect is bigger in animal protein than in proteins from
plants. Pulses however have a beneficial effect on fasting glucose values in type 2 diabetes mellitus.

Govers E. international journal of endocrinology and metabolic disorders
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Food product Leucinel/g per 100 grams

Sojbeans 297 : H : R
e = High protein meals give more satiation
Black eyed peas 1.83

Beef 1.76 . .

Peanuts 1.67 Because appetite is postponed for hours
Salami 1.63 . . .. .

Salmon 1.62 after a protein-rich meal, it is easier not to
Shrimps 1.61 . .
Chicken 148 eat in between meals and uphold the diet
Almonds 147

Eggyolk 1.40

Chick peas, garbanzos 31 If the patient is able to control his

Cheese 1.35 1 1c 1 1

Cheese _ 135 appetite this is a remedy against relapse
Walnuts 1.17

Eag 1.09 . . . . .

Eggwhite 102 A diet rich in protein and low in
Porcsausage 0.96 .

Sheepmilk 0.59 carbohydrates is good for long-term
— o weight maintenance

Goatmilk 031

Cowmilk, 3.25% fat 0.27

Sojmilk 0.24

Asparagus 0.13

Sugar snaps 0.1

Human milk 0.10

Table 7: Leucine in uncooked and unprocessed food

Govers E. international journal of endocrinology and metabolic disorders
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Dietary management in insulin resistance; protein

Maintenance of Muscle Mass

« Up to a few years ago the dominant approach in weight loss management was that
calorie restriction was most effective

« The result was, besides the fact that patients were hungry part of the time, that
muscle mass declined

« A protein intake of 1 to 1,5 grams per kilo body weight, reducing carbohydrate
Intake at the same time has a beneficial effect on body composition

 Patients lose body fat, whereas fat free mass (muscle, bones, organs) will be
preserved

A high protein diet with a firmly reduced carbohydrate intake has proven most
effective to maintain muscle mass and lose fat mass

Govers E. international journal of endocrinology and metabolic disorders
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Dietary management in 1insulin resistance; fiber

™= WOALALE IS W, IWEE Y LT

These are inulin, pectin, gums, and
fructooligosaccharides, mainly present in

legumes, cereals (oats and barley), and

CCI’tall’l fI'U,ltS. Minimally processed, Mixed grains, dairy, Sugar-sweetened beverages,
fiber- and biocactive-rich eggs, fish, poultry refined grains and starches,
plant-source foods red meat

| 4

TYPE 2 DIABETES

* Giving volume to the stool

 Used by intestinal microorganisms, Mechanisms

especially the colon’s flora, and is also

known as fermentable fiber R and Insulin resistance from and insulin from rapidly digested

soluble fiber grains, starches, and sugars
° Llnk thls ﬁber type Wlth IR ls the GI Beneficial effects of unsaturated Hepatic de nowvo lipogenesis from
fats on glucose, insulin, insulin excess dietary fructose (and
. . . resistamce, and insulin secretion perhaps protein)
* Soluble fiber, given its gelling
0 9 0 0 I bo lic benefits o e Oxidamt and cellular harms of
properties, 1s associated with the bicactiveZ T Buinones heme iron and lipid oxidation

products in red meat

Concept Of GI Positive diet-microbiome
imeractions from pre biotics Microbiome dysbiosis with
(fermentable fibers, polyphenols), reduced microbial diversity,
probiotics (active cultures), and increased proinflammato ry
m synbiotics (their combination) species, and insulin resstance

Mozzafarian. Diabetes care. May 2024; voulume 47: 787-789
TUTiaL DIOIOgIC e iariierine  araerne I

T S 0 0 10 A0 0 i e e O e ol e 0 VM 1PN N PR AR

Figure 1—Diet patterns and type 2 diabetes risk.
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Assessment

il aaluw sualy L (serving size) 3L, s dpoy Ls‘ib»'g Y J,.»

Low fat dairy 3 3x12=36 3x8 =24 3x5=15 3x120 =360
Vegetables 4 4x5 =20 4x2 =8 - 4x25=100
Fruits 3 3x15 =45 - - 3x60 =180
Simple sugar 3 3x5=15 - - 3x20=60
Legumes 1 1x15=15 1x10=10 1x2=2 1x125=125
Grain 6 225 -131= 6x3 =18 - 6x80 =480
: 94:15=6
Meat 5.5 - 100-60= 2.5x3=7.5 2.5x45=112.5
40+7=5.5 3x5=15 3x75=225

Fat and oil 7.5 - - 77-39.5= 7.5x45=337.5

37.5:5=17.5
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Lifestyle recommendations for dyslipidemia

Table 9 Summary of nutrition and lifestyle interventions to lower circulating levels of LDL-C and TG*

Interventions for Lowering LDL-C Intervention for Lowering TG**

1 SFAs, TFAs, and dietary cholesterol ] Added sugars and refined starches

+ UFAs intake (5% TDE replacement for SFAs) 1 Alcohol

1l Body weight (5-10%), if overweight/obese 1 Body weight (5-10%), if overweight/obese
4+ Protein, especially plant protein (3-5% TDE) 4+ Protein, especially plant protein (3-5% TDE)
+ Viscous fiber intake (5-10 g/day) + EPA+DHA intake (2-4 g/day)

4+ Plant stanﬂlsjsitemls (2 g/day) + Physical activity (=150 minutes/week)’

*The dietary strategies summarized are within the context of an owverall healthy lifestyle that includes a recommended dietary pattern, adequate
physical activity, avoidance of tobacco products, adequate sleep quantity and guality, and psychosocial stress management.

*+In addition to the interventions listed, individualize the macronutrient composition of the dietary pattern. Many patients will achieve TG reduction
with dietary fat intake in the range of 20-40% TDE, whereas a lower fat diet (<20% TDE) may be needed in a small number of patients to maintain TG
=750 mg/dL.

T>150 min/week of moderate-intensity activity (e.g., brisk walking), =75 min/week of vigorous-intensity activity (e.g., jogging or running), or the
equivalent combination, plus 2-3 days/week of muscle strengthening exercises.*-5. 7.5, 143

Abbreviations: DHA=docosahexaenoic acid: EPA=eicosapentaenoic acid; LDL-C=low-density lipoprotein cholesterol; SFAs=saturated fatty acids:
TDE=total daily energy; TG=triglyceride; TFAs=trans fatty acids; UFAs=unsaturated fatty acids.

Please cite this article as: Kirkpatrick et al, Nutrition interventions for adults with dyvshpidemia: A chimical perspective from the national hpid association,
Journal of Clinical Lipidology, https://doi.org/10.1016/).jacl. 2023 .05.000
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Adults with fasting TG =150 mg/dl. or nonfasting TG =175 mg/dL

e Assess nonlifestyle secondary causes

® Assess lifestyle facmrsmdptachocs(adiposny dictary habits, including types and quantities of dietary
_carbohydrates, fats. proteins, and alcohol: physical activity)

1

Emphasize a healthy dietary pattern® and increased physical activity

Implement shared decision-
making intervention TG <500 mg/dLT TG S00-749 mg/dL*F TG=750 mg/dLLL

Added sugars (foods and beverages) Reduce Markedly reduce Elminate
Total fat (%% TDE) 25-35% Refer to text Refer to text and Figure 4
Alcohol Restrict Abstain completely Abstain completely

At least 150 min‘week of accumulated moderate-intensity or 75 min‘week of

A ’\I‘lv C acuivity A - - @ e e :
e AL vigorous-intensity aerobic physical acuvity (or equivalent of both)§

Reduce adiposity Recommended weight loss goal is 5-10% for patients with increased adiposity

e Monitor response 10 interventions
e Consider referral to RDN, exercise specialist, or other supportive services
e Continue interventions or adjust as indicated




N .

Lifestyle recommendations for hypertriglyceridemnia

1) A practical first step of lifestyle modification: Alcohol restriction

Mild to moderate: 2 drinks/day for men, 1 drinks/day for women

High or TG-induced pancreatitis: Complete abstinence

[mplement shared decision-

making intervention TG <500 mg/dLt TG S00-749 mg/dL* TG>750 me/dl

Added sugars (foods and beverages) Reduce Markedly reduce Eliminate

Total tat (% TDE) 23-35% Refer to text Refer to text and Figure 4

Aleohol Restrict Abstain completely Abstain completely

At Teast T30 min‘week of accumulated moderate-intensity or 75 min‘week o
vigorous-intensity aerobic physical activity (or equivalent of both)§

Reduce adiposity Recommended weight loss goal is 5-10% for patients with increased adiposity

Aerobic activity

 Jacobson TA et al. J Clin Lipidol. 2015;9(6 Suppl):S1-122.el.
« Subramanian S. The journal of clinical endocrinology and metablsim: 2022: 107: 1686-1697



A practical second step of lifestyle modification: Weight loss

[mplement shared decision-

making intervention TG <500 mg/dLy TG S00-749 mg/d LY TG>750 mg/dLE

Added sugars (foods and beverages) Reduce Markedly reduce Eliminate
Total tat (% TDE) 23-35% Refer to text Refer to text and Figure 4
Aleohol Restrict Abstain completely Abstain completely

At least 150 min‘week of accumulated moderate-intensity or 75 min/week of
vigorous-intensity aerobic physical activity (or equivalent of both

Reduce adiposity Recommended weight loss goal is 5-10% for patients with increased adiposity

» Jellinger PS et al. Endocr Prac 2017 Apr;23(Suppl 2):1-87

+ Jacobson TA et al. J Clin Lipidol. 2015;9(6 Suppl):S1-122.el.
» Anagnostis et al. Maturitas 2018; 108: 45-52

+ Simha V. BMJ 2020; 371: m3109

Aerobic activity




Table 8 Features of healthy dietary patterns that meet nutrition recommendations for hypertriglyceridemia based on triglyc-
eride elevation and presence of chylomicronemia*~-*%

Food Groups

Mild-to-Moderate
TG Elevation
(=150 to <500
mg/dL)**"

Severe TG Elevation
(=500 to 749
mgde]“**':'

Severe TG Elevation
(=750 mg/dL) -
presumed MOCS**

Severe TG Elevation
(=750 mg/dL.) -
FCS*

Calories

Alcohol

Meet daily needs with

minimally processed
nutrient-dense foods

Restrict; if choosing to
drink:
Men =2 drinks/day~~

Meet daily needs with
minimally processed
nutrient-dense foods

Abstain completely

Meet daily needs with
minimally processed
nutrient-dense foods

Abstain completely

Meet daily needs with
minimally processed
nutrient-dense foods:;
gradually add MCT oil,
as needed

Abstain completely

Sugar-sweetened

Wornenm = drimkrany
Restrict

Abstain completely

Abstain completely

Abstain completely

beverages

Fruits™ Mostly whole Truits, 2 Mostly whole fruits, 2 Mostly whole fruits, 2 Mostly whole fruits,
servings/day” servings/day* servings/day* limit to 1 serving/day®

Vegetables® 2 V4 cups/day” 2 ¥ cups/day” 2 V5 cups/day” 2 4 cups/day”

Grains™ Mostly fiber-rich whole  Mostly fiber-rich whole  Mostly fiber-rich whole  Individualize®

Dairy™®

grains, 4-6
servings/day"”
Limit full-fat dairy

grains, 4-6
servings/day"*
Limit full-fat dairy

grains, 4-6
servings/day"
Limit full-fat dairy

Eliminate full-fat dairy




Table 8 Features of healthy dietary patterns that meet nutrition recommendations for hypertriglyceridemia based on triglyc-
eride elevation and presence of chylomicronemia*~-*%

Food Groups

Mild-to-Moderate
TG Elevation
(=150 to <500
mg/dL)**"

Severe TG Elevation
(=500 to 749
mgde]“**':'

Severe TG Elevation
(=750 mg/dL) -
presumed MOCS**

Severe TG Elevation
(=750 mg/dL.) -
FCS*

Calories

Alcohol

Sugar-sweetened

Meet daily needs with
minimally processed
nutrient-dense foods

Restrict; if choosing to
drink:

Men =2 drinks/day~~
Women <1 drink/day**
Restrict

Meet daily needs with
minimally processed
nutrient-dense foods

Abstain completely

Abstain completely

Meet daily needs with
minimally processed
nutrient-dense foods

Abstain completely

Abstain completely

Mostly whole fruits, 2

Mostly whole fruits, 2

Mostly whole fruits, 2

servings/day” servings/day* servings/day*

R e N DL Lo

Mostly fiber-rich whole  Mostly fiber-rich whole  Mostly fiber-rich whole
grains, 4-6 grains, 4-6 grains, 4-6
servings/day"” servings/day"* servings/day"

Limit full-fat dairy

Limit full-fat dairy

Limit full-fat dairy

Meet daily needs with
minimally processed
nutrient-dense foods:;

gradually add MCT oil,
as needed
Abstain completely

Abstain completely

Mostly whole fruits,
limit to 1 serving/day®
2 4 cups/day”
Individualize®

Eliminate full-fat dairy



Table 8 Features of healthy dietary patterns that meet nutrition recommendations for hypertriglyceridemia based on triglyc-
eride elevation and presence of chylomicronemia*~-*%

Food Groups

Mild-to-Moderate
TG Elevation
(=150 to <500
mg/dL)**"

Severe TG Elevation
(=500 to 749
mg.l"dL]“**':'

Severe TG Elevation
(=750 mg/dL) -
presumed MCS**1

Severe TG Elevation
(=750 mg/dL.) -
FCS*~

Calories

Alcohol

Sugar-sweetened
beverages
Fruits®

Meet daily needs with
minimally processed
nutrient-dense foods

Restrict; if choosing to
drink:

Men =2 drinks/day~*
Women <1 drink/day**
Restrict

Mostly whole fruits, 2
servings/day®

Vegetable 5%
Grains®

Meet daily needs with
minimally processed
nutrient-dense foods

Abstain completely

Abstain completely

Mostly whole fruits, 2
servings/dav®

2 V4 cups/day”

Mostly fiber-rich whole
grains, 4-6
servings/day"”

Meet daily needs with
minimally processed
nutrient-dense foods

Abstain completely

Abstain completely

Mostly whole fruits, 2
servings/day®

2 ¥ cups/day”

Mostly fiber-rich whole
grains, 4-6
servings/day*

Meet daily needs with
minimally processed
nutrient-dense foods:;

gradually add MCT oil,
as needed
Abstain completely

Abstain completely

Mostly whole fruits,
limit to 1 serving/dav*

2 V5 cups/day”

Mostly fiber-rich whole
grains, 4-6
servings/day"

2 4 cups/day”
Individuahize®




Table 8 Features of healthy dietary patterns that meet nutrition recommendations for hypertriglyceridemia based on triglyc-
eride elevation and presence of chylomicronemia***- %!

Food Groups

Dairy®

Protein sources”

Mild-to-Moderate
TG Elevation
(=150 to <500
mg/dL)**"

Severe TG Elevation
(=500 to 749
mg.l"dL]“”*':'

Limit full-fat dairy
and/or sugar-sweetened
dairy; choose low-fat or
fat-free unsweetened
dairy or unsweetened
dairy alternatives, 3
servings/day’

Limit full-fat dairy
and/or sugar-sweetened
dairy; choose low-fat or
fat-free unsweetened
dairy or unsweetened
dairy alternatives, 3
servings/day"

5 12 oz equivalents/day"

5 72 oz equivalents/day"

Severe TG Elevation
(=750 mg/dL) -
presumed MOCS**

Limit full-fat dairy
and/or sugar-sweetened
dairy; choose low-fat or
fat-free unsweetened
dairy or unsweetened
dairy alternatives, 3
servings/day"

3 %2 oz equivalents/day*

Severe TG Elevation
(=750 mg/dL) -
FCS*~

Eliminate full-fat dairy
and/or sugar-sweetened
dairy; choose fat-free
unsweetened dairy or
unsweetened dairy
alternatives, 3
servings/day’
Individualize
servings/day



Table 8

Features of healthy dietary patterns that meet nutrition recommendations for hypertriglyceridemia based on triglyc-
eride elevation and presence of chylomicronemia***- %!

Food Groups

Legumes (beans, soy), nuts, and
seeds

Fish and seafood

Poultry/meats

Mild-to-Moderate
TG Elevation

Severe TG Elevation
(=500 to 749

(=150 to T::S'[l(l mg/dL)*"

mg/dL)**"

Choose mostly plant | Choose mostly plant
protein sources proteln sources
Emphasize fatty fish, || Emphasize fatty or lean
>) servings/week (8 || fish, 2 servings/week
oz/week) (8 oz/week)

Choose lean cuts and
avold processed meats

Choose lean cuts and
avold processed meas

Severe TG Elevation
(=750 mg/dL) -
presumed MOCS**

Choose mostly plant
protein sources;
cautiously include nuts
and seeds

Emphasize fatty or lean
fish, >2 servings/week
(8 oz/week)

Choose lean cuts and
avold processed meats

Severe TG Elevation
(=750 mg/dL) -
FCS*+

Choose mostly plant
protein sources;
eliminate nuts and
seeds due to fat content
Emphasize lean fish,
>1 servings/week (3
oz/week)

Choose very lean cuts
without skin and avoid
processed meats




Table @ Summary of nutrition and lifestyle interventions to lower circulating levels of LDL-C and TG

Interventions for Lowering LDL-C Intervention for Lowering TG**

1 SFAs, TFAs, and dietary cholesterol 1 Added sugars and refined starches

4+ UFAs intake (5% TDE replacement for SFAs) 1 Alcohol

1l Body weight (5-10%), if overweight/obese 1l Body weight (5-10%), if overweight/obese
+ Protein, especially plant protein (3-5% TDE) + Protein, especially plant protein (3-5% TDE)
4+ Viscous fiber intake (5-10 g/day) + EPA+DHA intake (2-4 g/day)

+ Plant stanﬂlsfsitemls (2 g/day) + Physical activity (=150 minutes/week)’

*The dietary strategies summarized are within the context of an owverall healthy lifestyle that includes a recommended dietary pattern, adequate
physical activity, avoidance of tobacco products, adequate sleep quantity and guality, and psychosocial stress management.

**In addition to the interventions listed, individualize the macronutrient composition of the dietary pattern. Many patients will achiewve TG reduction
with dietary fat intake in the range of 20-40% TDE, whereas a lower fat diet (<=20% TDE) may be needed in a small number of patients to maintain TG
=750 mg/dL.

T>150 min/week of moderate-intensity activity (e.g., brisk walking), =75 min/week of vigorous-intensity activity (e.g., jogging or running), or the
equivalent combination, plus 2-3 days/week of muscle strengthening exercises.*-5. 7.5, 1432

Abbreviations: DHA=docosahexaencoic acid: EPA=eicosapentaenoic acid; LDL-C=low-density lipoprotein cholesterol; SFAs=saturated fatty acids;
TDE=total daily energy; TG=triglyceride; TFAs=trans fatty acids; UFAs=unsaturated fatty acids.

Please cite this article as: Kirkpatrick et al. Nutrition interventions for adults with dyshpidemia: A chinical perspective from the national hpid association,
Journal of Clinical Lipidology, https://doi.org/10.1016/).jacl.2023.05.000
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Lifestyle recommendations for hypertriglyceridemnia

1) A practical first step of lifestyle modification: Alcohol restriction

Mild to moderate: 2 drinks/day for men, 1 drinks/day for women

High or TG-induced pancreatitis: Complete abstinence

[mplement shared decision-

making intervention TG <500 mg/dLy TG S00-749 mg/d LY TG>750 mg/dLE

Added sugars (foods and beverages) Reduce Markedly reduce Eliminate
Total fat (% TDE) 25-35% Refer 1o text Refer to text and Figure 4
Aleohol Restrict Abstain completely Abstain completely

At least 150 min‘week of accumulated moderate-intensity or 75 min/week of
vigorous-intensity aerobic physical activity (or equivalent of both
Reduce adiposity Recommended weight loss goal 1s 5-10% for patients with increased adiposity

Aerobic activity

 Jacobson TA et al. J Clin Lipidol. 2015;9(6 Suppl):S1-122.el.
« Subramanian S. The journal of clinical endocrinology and metablsim: 2022: 107: 1686-1697



Physical activity 1n insulin resistance

< Physical exercise: reduce IR, achieve weight loss

< Constant exercise: strong anti-inflammatory effects, probably because of the influence of
exercise on the immune system, and through the reduction of visceral fat

R/
>

» Exercise also causes a reduced release of pro-inflammatory cytokines and chemokines from
the adipocytes

< Endurance exercise leads to reduce induction of pro-inflammatory signaling and obesity

< It also diminishes the infiltration of macrophages in the fatty tissue and promotes anti-
inflammatory immune cellphenotype

< During training muscle cells probably release many anti-inflammatory cytokines.




Physical activity in insulin resistance

< Walking, swimming and cycling are advised, one hour per day.

< In the starting phase every other day to prevent over-training, good results were seen in

patients that exercised 150 minutes moderately intensive per week

< Patients with very little muscle mass, measured with a four-point impedance meter see their

muscle mass improve with power lifting.

85



Sleep

< Sleep plays a key role in homeostasis of the glucose metabolism

< Normally glucose metabolism has a daily pattern with intra-individual

variations 1n glucose tolerance: glucose expenditure is highest in waking
state and lowest during NON-REM sleep

< Short night rest caused as well an elevated plasma level of non-estherized
fatty acids

< Sleep deprivation leads to increase of the glucose production with 22%,
suggesting hepatic insulin resistance

86
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Mediterranean Diet Pyramid

A contemporary approach to delicious. healthy eating

Meats
and
Sweets
Less often

Wine x Poultry,
In moderation Eggs’
' 4 - : - 50 Cheese,
VA -~ Ssa. <% YN and Yogurt
S - 7 Moderate portions,
-_— == daily to weekly
Fish
- and
s Seafood
Often, at least

Drink water two times per week

Fruits,

Vegetables,

Grains
~= (mostly whole),
e - Olive oil,
522 = & Beans., Nuts,
: - Ot g Legumes

= ”"g".‘; A and Seeds,
. > Herbs

and Spices

Base every meal
on these foods

Be
Physically
Active;
Enjoy
Meals

with Others

o

2 il =
lHustration by George Middieton

@ 2009 Oidways Preservation and Exchange Trust www_cidwayspt.org

- Krause’s food & nutrition care process, 14 edition; 2017, p 657-9



Make half your
plate fruits and
vegetables.

Start simyale with MyPlate

Healthy eating is important at every life stage,

with benefits that add up over time, bite by bite. Small changes matter.

/—— Move to low-fat or

Focus on
whole fruits.

|

\ fat-free dairy milk or
/ yogurt (or lactose-
free dairy or fortified
S50y versions).
Make half your grains
whole grains.

Vary your
veggies.

Choose foods and
beverages with
less added sugars,
saturated fat, and
sodium.

Dietary
Gaidelines
T Amupricans

DGA

Vary your protein
routine.

Being active can

Vegetables
help you prevent

MyPlate.gov
Y gov.

weight.

FNS-921
January 2022
USDA is an equal opportunity provider, employer, and lender.




Fruits

Focus on whole fruits
like fresh, frozen, canned,
or dried.

Buy fruits to have them
available to add to your
meal or eat as a snack.
If wou buy juice, select
100% fruit juice.

Eat a variety of
vegetables and add
them to mixed dishes
like casseroles,
sandwiches, and wraps.

Fresh, frozen, and canned
count, too. Look for
“reduced sodium™
or "no-salt-added” on
the label.

Choose whole-grain

versions of common

foods such as bread,
pasta, and tortillas.

Mot sure if it's whole
grain? Check the
ingredients list for the
words “whole” or
“whole grain.”

Protein
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Eat a variety of protein
foods such as beans,
sovy, seafood, lean
meats, poultry, and
unsalted nuts and seeds.

Select seafood twice a
week, Choose lean cuts
of meat and ground
beef that is at least
Q3% lean.

Choose low-fat (19%) or
fat-free (skim) dairy.
Get the same amount
of calciurm and other
nutrients as whaole milk,
but with less saturated
fat and calories.

Lactose intolerant? Try
lactose-free milk or a
fortified soy beverage.

Daily Food Group Targets — Based on a 2,000 Calorie Plan
Visit MyPlate.gov/MyPlatePlan for a personalized plan.

2 cups
1 cup counts as:

1small apple
1 large banana
1 cup arapes
1 cup sliced mango
4 cup raisins
1 cup 100% fruit juice

22 cups
I cup counts as:

2 cups raw spinach
1 cup cooked collard, kale,
or tumip greens
1 small avocado
1 large sweet potato
1 cup cooked beans, peas,
or lentils
1 cup cut cauliflower

6 ounces
T ounce counts as:

1 slice of bread
4 cup cooked catmeal
1 small tortilla
Ve cup cooked brown pice
¥ oup cooked couscous
Y cup cooked grits

5% ounces

T ounce counts a5

1 ounce cooked lean chicken,
pork, or beef
1 ounce tuna fish
4 cup cooked beans, peas,
or lentils
1 Thsp peanut butter
2 Thsp hummus

1egg

3 cups
I cup counts as:

1 cup dairy milk or yogurt
1 cup lactose-free dairy
milk or yvogurt
1 cup fortified soy milk or
yogurt
12 ounces hard cheese
1 cup kefir

e




.

Y eg cobd a4 M o8l o S5 Sew

oS p> ) jo) ol edeg (e YUY o (Jol olie saeg ¥ byuns

LQ’""\"‘B uL"?u"'\; s 0ASg 8 a0 > jg) )Juaﬁwt:)t&‘u) (g0 yrswie ©

5l oolatwl aile jidn 8 g (gdae dlge (sols Sldg S gols Sl blge l edlaal e
PPV &y sl 4 d‘o%‘.’é =y )‘l odlaiwl b u»b] OB sl 09;‘5\3 9 S L;l;wls
ol dizy Slbew lad Chuai &iljg, eolatul

Slow w55 9 wd,S ol 9alS (3565 (g rmw dbe juw S g 3l Glou juw
(Ju.:l.o.: ool 0 gx0 )‘1 0940 g‘ dbaw_\wbmlwwf TY G Jolo d‘d“‘::‘?.)



——— |

Y eg cobd a4 M o8l o S5 S

Ls.wJ..c JuJLO) Ls"b“‘c‘ duol.?).g 3 00 duoo ul)}o )‘ LJ‘?‘J Y 4.3‘)'9) L_Q).o.a.o ®
(ool asle b (gol>

93,5 Wile dilyiae o adily ¢ ol wile ¥ Kol 5l 2 Slie mle o @
L.S’o"'&'é MB){ ).) 0.3)‘ }f.;

g Vol xS 589, 9 Gs) ) Wle Mo slaey) I edlatul ¢
R 9oy slp 15 9 Ygls clayey,

40)5 4_9).@.,0 sle uu.)‘)) 9 &L.w] > L;LQM‘ L59L> u.:‘_\_c é)‘wo c_Q)Aa.o ua.dblf l; B> ©

0595 85U e (J5H0 MK (S w0 2y Ol po Camgy )8 CuleS 2



R
Y eg cobd a4 M o8l o S5 S

S Caley Gk jlele 7 (o )3 g (g SV BV (g halS 4 dpogs @
L g Mol Oygo > S colad (Ll L ple iy ials ole )
S g9 ojg LS

(Lol asby ) Ss (g ypiisle 33 ) &gy L6 pune) Sos Bpuno jilS o
S9 S Sl § Sy ¢ punn dFy pidy (g



R
Y eg cobd a4 M o8l o S5 S

clie wge Ol g wlig dble sad pywd sla Side Bpae ials e

a0l 5 (LS lag)ls b (po,S b D elig wle) Lo JoSio Bpme pas @
J5S caz C o B by wile plinsl il (glaJoSio b 2yl a5e)
Ly 8

& ol gurdunl ¢y B L ol bl dle e giume (laosisS oy s pic ©
039 9 0 48 J S lp Dy jell S g



" a1
e

B

'3 7%

l&”




