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   With great interest, we read the meta-analysis of Bueno et al. (Reference Bueno, de Melo and de Oliveira1) ‘Very-low-carbohydrate ketogenic diet v. low-fat diet for long-term weight loss: a meta-analysis of randomised controlled trials’, published ahead of print in the British Journal of Nutrition (Reference Bueno, de Melo and de Oliveira1). In their article, the authors compared the effects of very-low-carbohydrate (VLC) diets v. low-fat (LF) diets on the biomarkers of obesity and their associated disorders. With respect to different outcomes between both the regimens, VLC diets turned out to be more effective in lowering body weight, TAG levels and diastolic blood pressure and in increasing HDL-cholesterol levels. However, one established risk factor of CVD, i.e. LDL-cholesterol, still turned out to be harmfully affected by the VLC regimen, most probably attributable to the larger amounts of saturated fat in the diet(Reference Bueno, de Melo and de Oliveira1). In their discussion, the authors stated that future meta-analyses should investigate the impact of low carbohydrates (LC) v. LF on other important pathological markers, e.g. endothelial function, in order to further assess the safety of LC dietary therapies. This is reasonable, since evidence from prospective cohort studies has shown that endothelial dysfunction represents an independent risk factor for the development of many CVD including atherosclerosis(Reference Inaba, Chen and Bergmann2). We, therefore, carried out a meta-analysis to compare the effects of LC and LF regimens on flow-mediated dilatation (FMD). FMD of the brachial artery is a non-invasive measure of endothelial function, furthermore reflecting the local bioavailability of endothelium-derived vasodilators, especially NO. Inflammation of the endothelium is regarded to play a major role in the destabilisation of atherosclerotic lesions, therefore paving the way for future CVD events(Reference Inaba, Chen and Bergmann2). A literature search was performed using the electronic databases MEDLINE (until April 2013), EMBASE (until April 2013) and the Cochrane Trial Register (until April 2013), with restrictions to randomised controlled trials, but no restriction to language using the following search terms: low fat diet AND endothelial function and low carbohydrate diet AND endothelial function (Supplementary material, available online). Studies were included in the meta-analysis if they met all of the following criteria: (1) randomised controlled design with a minimum intervention period of 3 weeks; (2) comparing a LC diet ( ≤ 45 % carbohydrates of total energy content, TEC) with a LF diet ( ≤ 30 % fat of TEC)(Reference Hu, Mills and Yao3); (3) report of post-intervention values with standard deviations; when the results of a study were published more than once, only the most recent or most complete article was included in the analysis; (4) participants age >18 years; (5) exclusion of subjects with CHD.
 A meta-analysis was carried out in order to determine the pooled effect of the intervention in terms of weighted mean differences (WMD) between the post-intervention values of the LC group and those of the LF group. All data were analysed using the Review Manager 5.1 software, provided by the Cochrane Collaboration (http://ims.cochrane.org/revman). Overall, six trials with a sample size of 210 subjects were included(Reference Buscemi, Verga and Tranchina4–Reference Wycherley, Brinkworth and Keogh9). Study duration ranged between 3·5 weeks and 12 months. Decreases in FMD (WMD: − 1·01 (95 % CI − 1·83, − 0·19) %, P= 0·02) were significantly more pronounced following consumption of LC diets than following that of LF diets (Fig. 1). The I 2 test showed very low heterogeneity (I 2= 10 %).
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Fig. 1 Forest plot showing pooled weighted mean differences (WMD) with 95 % CI for flow-mediated dilatation (%) of six randomised controlled low-carbohydrate diet studies. For each low-carbohydrate trial, [image: ]
 represents the point estimate of the intervention effects. The horizontal line joins the lower and upper limits of the 95 % CI of these effects. The area of [image: ]
 reflects the relative weight of the study in the respective meta-analysis. At the bottom of the graph, [image: ]
 represents the pooled WMD with 95 % CI. (A colour version of this figure can be found online at http://www.journals.cambridge.org/bjn).


 In our meta-analysis, LC dietary protocols were associated with a significant decrease in FMD when compared with their LF counterparts. A recent meta-analysis of observational studies including a sample size of 5·547 subjects has observed that a 1 % decrease in FMD is associated with a 13 % increase in the risk of future cardiovascular events(Reference Inaba, Chen and Bergmann2). In another recent meta-analysis of cohort studies carried out by Noto et al. (Reference Noto, Goto and Tsujimoto10), an association between LC diets and increased risk of all-cause mortality could be observed, although not for cardiovascular (CVD) mortality as well as CVD incidence(Reference Noto, Goto and Tsujimoto10). It should be noted that in direct comparison with the meta-analysis carried out by Bueno et al. (Reference Bueno, de Melo and de Oliveira1), we had to modify the inclusion criteria, since only a few dietary intervention trials had reported FMD as an outcome parameter. However, in consideration of the fact that LC was associated with a higher all-cause mortality risk, further trials are required to confirm the mechanisms of FMD impairment following LC regimens.
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 Fig. 1 Forest plot showing pooled weighted mean differences (WMD) with 95 % CI for flow-mediated dilatation (%) of six randomised controlled low-carbohydrate diet studies. For each low-carbohydrate trial, represents the point estimate of the intervention effects. The horizontal line joins the lower and upper limits of the 95 % CI of these effects. The area of reflects the relative weight of the study in the respective meta-analysis. At the bottom of the graph, represents the pooled WMD with 95 % CI. (A colour version of this figure can be found online at http://www.journals.cambridge.org/bjn).

 

 

         



 
 [image: alt] 
 
 



 You have 
Access
 
 	16
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
16




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Martinez, J. Alfredo
Navas-Carretero, Santiago
Saris, Wim H. M.
and
Astrup, Arne
2014.
Personalized weight loss strategies—the role of macronutrient distribution.
Nature Reviews Endocrinology,
Vol. 10,
Issue. 12,
p.
749.


	CrossRef
	Google Scholar






Liebman, Michael
2014.
When and why carbohydrate restriction can be a viable option.
Nutrition,
Vol. 30,
Issue. 7-8,
p.
748.


	CrossRef
	Google Scholar






Jovanovski, Elena
Zurbau, Andreea
and
Vuksan, Vladimir
2015.
Carbohydrates and Endothelial Function: Is a Low-Carbohydrate Diet or a Low-Glycemic Index Diet Favourable for Vascular Health?.
Clinical Nutrition Research,
Vol. 4,
Issue. 2,
p.
69.


	CrossRef
	Google Scholar






Joris, Peter J.
Zeegers, Maurice P.
and
Mensink, Ronald P.
2015.
Weight loss improves fasting flow-mediated vasodilation in adults: A meta-analysis of intervention studies.
Atherosclerosis,
Vol. 239,
Issue. 1,
p.
21.


	CrossRef
	Google Scholar






Zhang, Hong
and
Zhai, Cheng‐kai
2016.
Effects of Chinese and North American Wild Rice on Blood Lipids, Oxidative Stress, and Inflammation Factors in Hyperlipidemic Rats.
Cereal Chemistry,
Vol. 93,
Issue. 4,
p.
357.


	CrossRef
	Google Scholar






Wright, N
Wilson, L
Smith, M
Duncan, B
and
McHugh, P
2017.
The BROAD study: A randomised controlled trial using a whole food plant-based diet in the community for obesity, ischaemic heart disease or diabetes.
Nutrition & Diabetes,
Vol. 7,
Issue. 3,
p.
e256.


	CrossRef
	Google Scholar






Syed-Abdul, Majid M.
Hu, Qiong
Jacome-Sosa, Miriam
Padilla, Jaume
Manrique-Acevedo, Camila
Heimowitz, Colette
and
Parks, Elizabeth J.
2018.
Effect of carbohydrate restriction-induced weight loss on aortic pulse wave velocity in overweight men and women.
Applied Physiology, Nutrition, and Metabolism,
Vol. 43,
Issue. 12,
p.
1247.


	CrossRef
	Google Scholar






Ministrini, Stefano
Calzini, Lucia
Nulli Migliola, Elisa
Ricci, Maria Anastasia
Roscini, Anna Rita
Siepi, Donatella
Tozzi, Giulia
Daviddi, Giulia
Martorelli, Eva-Edvige
Paganelli, Maria Teresa
and
Lupattelli, Graziana
2019.
Lysosomal Acid Lipase as a Molecular Target of the Very Low Carbohydrate Ketogenic Diet in Morbidly Obese Patients: The Potential Effects on Liver Steatosis and Cardiovascular Risk Factors.
Journal of Clinical Medicine,
Vol. 8,
Issue. 5,
p.
621.


	CrossRef
	Google Scholar






Valsdottir, Thorhildur Ditta
Henriksen, Christine
Odden, Nancy
Nellemann, Birgitte
Jeppesen, Per B.
Hisdal, Jonny
Westerberg, Ane C.
and
Jensen, Jørgen
2019.
Effect of a Low-Carbohydrate High-Fat Diet and a Single Bout of Exercise on Glucose Tolerance, Lipid Profile and Endothelial Function in Normal Weight Young Healthy Females.
Frontiers in Physiology,
Vol. 10,
Issue. ,


	CrossRef
	Google Scholar






Najjar
and
Feresin
2019.
Plant-Based Diets in the Reduction of Body Fat: Physiological Effects and Biochemical Insights.
Nutrients,
Vol. 11,
Issue. 11,
p.
2712.


	CrossRef
	Google Scholar






Greger, Michael
2020.
A Whole Food Plant-Based Diet Is Effective for Weight Loss: The Evidence.
American Journal of Lifestyle Medicine,
Vol. 14,
Issue. 5,
p.
500.


	CrossRef
	Google Scholar






Dyńka, Damian
Kowalcze, Katarzyna
Charuta, Anna
and
Paziewska, Agnieszka
2023.
Reply to Najjar, R.S. Comment on “Dyńka et al. The Ketogenic Diet and Cardiovascular Diseases. Nutrients 2023, 15, 3368”.
Nutrients,
Vol. 15,
Issue. 20,
p.
4312.


	CrossRef
	Google Scholar






Gram-Kampmann, Eva M.
Olesen, Thomas B.
Hansen, Camilla D.
Hugger, Mie B.
Jensen, Jane M.
Handberg, Aase
Beck-Nielsen, Henning
Krag, Aleksander
Olsen, Michael H.
and
Højlund, Kurt
2023.
A six-month low-carbohydrate diet high in fat does not adversely affect endothelial function or markers of low-grade inflammation in patients with type 2 diabetes: an open-label randomized controlled trial.
Cardiovascular Diabetology,
Vol. 22,
Issue. 1,


	CrossRef
	Google Scholar






Najjar, Rami Salim
2023.
The Impacts of Animal-Based Diets in Cardiovascular Disease Development: A Cellular and Physiological Overview.
Journal of Cardiovascular Development and Disease,
Vol. 10,
Issue. 7,
p.
282.


	CrossRef
	Google Scholar






Anderson, Kayli
2023.
Popular fad diets: An evidence-based perspective.
Progress in Cardiovascular Diseases,
Vol. 77,
Issue. ,
p.
78.


	CrossRef
	Google Scholar






Najjar, Rami Salim
2023.
Comment on Dyńka et al. The Ketogenic Diet and Cardiovascular Diseases. Nutrients 2023, 15, 3368.
Nutrients,
Vol. 15,
Issue. 20,
p.
4311.


	CrossRef
	Google Scholar


















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Low-carbohydrate diets impair flow-mediated dilatation: evidence from a systematic review and meta-analysis








	Volume 110, Issue 5
	
Lukas Schwingshackl (a1) and Georg Hoffmann (a1)

	DOI: https://doi.org/10.1017/S000711451300216X





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Low-carbohydrate diets impair flow-mediated dilatation: evidence from a systematic review and meta-analysis








	Volume 110, Issue 5
	
Lukas Schwingshackl (a1) and Georg Hoffmann (a1)

	DOI: https://doi.org/10.1017/S000711451300216X





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Low-carbohydrate diets impair flow-mediated dilatation: evidence from a systematic review and meta-analysis








	Volume 110, Issue 5
	
Lukas Schwingshackl (a1) and Georg Hoffmann (a1)

	DOI: https://doi.org/10.1017/S000711451300216X





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















