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ABSTRACT: In obese patients with noninsulin-dependent diabetes mellitus 

(NIDDM), reducing calorie intake improves glycemic control. The present 

study tested the theory that controlling calorie intake has an important role in 

long term, independent of weight loss in metabolic regulation of NIDDM 

patients. 23 women included in this study were selected, Antidiabetic therapy 

(except metformin) was discontinued concurrently with the start of VLCKD 

diet and Parameters were collected at starting program and once every 3 

months for a year. In result, on T3 (after 9 months) ofVLCKD restriction 

produced substantial decreases in fasting plasma glucose for (19±9.31 ), 

HbA1c % (1±0.34),Weight loss (35.6±9.9), BMI (11.9±2.5 ), Tri Acyl 

Glycerol(22.99±19.27) and Total Cholesterol (52.5±4.89), and no significant 

decreasing in Creatinine is found .While on T4 ( after 12 months)there is a 

significant decreasing in: fasting plasma glucose for (18±8.41 ), HbA1c % 

(1±0.5), Weight loss (33.5±10.3), BMI (12.3±2.2 ), Tri Acyl Glycerol 

(18±22.1) and Total Cholesterol (46.7±21.5), and no significant decreasing 

in Creatinine. It is important to noticethe stability of biochemical parameters 

after nine months of study. These findings indicate that VLCKD restriction 

has an important regulatory and safe effect on the metabolism of obese 

patients with NIDDM that is independent of weight loss. 

INTRODUCTION: According to WHO, around 

9% of adults worldwide had diabetes in 2014. In 

2012, diabetes was the direct cause of 1.5 million 

deaths globally 
1
. The prevalence of obesity 

worldwide is estimated to mean that about 13% of 

adults (11% of men and 15% of women) were 

obese in 2016 
2
. Increased body mass index (BMI) 

represents a major risk factor for non-

communicable diseases such as cardiovascular 

diseases, musculoskeletal disorders and diabetes 
3
.  
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It is estimated that the risk of developing diabetes 

grows by 4.5% for every kilogram of body weight 

gain 
3
. Obesity also represents a risk factor for 

SarS-Cov2 infection, progression 
4, 5

 and Oxidative 

stress 
6, 7

.  

Diabetes cause severe chronic complications such 

as nephropathy, retinopathy, neuropathy, 

psychological disorders pregnancy, Breast feeding, 

renal failure (estimated glomerular filtration rate 

(eGFR) less than 60 ml/min); Cirrhosis; heart 

failure (NYHA III-IV); respiratory failure; and 

planned surgeries for unstable angina or 

arrhythmia. Recent stroke or myocardial infarction 
8, 9

. Previous studies have demonstrated the 

beneficial effects of very low-calorie ketogenic diet 

(VLCKD) on weight loss in obese patients 
10, 11

. 

However, there is still scarce evidence for the use 
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of VLCKD as a safe and effective tool for long-

term management of T2DM. The use of VLCKD 

has also been associated with restoration of phase I 

insulin secretion and thus a significant reduction in 

the need for glucose-lowering agents including 

insulin 
12

. Recently, the American Diabetes 

Association (ADA) has listed the use of VLCKD as 

a viable treatment option for the treatment of 

T2DM patients with obesity 
13

. A 12-month 

VLCKD regimen for body weight and glycemic 

control in selected patients with T2DM and obesity 
14, 15

. 

MATERIALS AND METHODS: 

Subjects: Patients (women) included in this 

retrospective observational study were 

consecutively selected Among those who attended 

the Diabetes Unit at Dr. Farzat Ayoub hospital (Al-

Hawash Private University Hospital) between June 

2020 and February 2023 who followed the 

inclusion criteria and accepted commitment to the 

VLCKD nutrition program. It is important to note 

that patients were free to accept the VLCKD 

nutritional program after a careful explanation of 

the nutritional protocol. At admission, all patients 

signed an informed consent form in accordance 

with General Data Protection Regulation; 

Antidiabetic therapy (except metformin) was 

discontinued concurrently with the start of VLCKD 

diet.  

Parameters were collected at the beginning of 

program (before starting program) and once every 

3 months from the start of the diet. Thus the timing 

(T0) at the start of adherence was concealed. Then 

after 3, 6, 9, and 12 months, we obtained results 

corresponding to the timing (T0, T1, T2, T3, and 

T4) respectively. Inclusion criteria were: T2DM, 

defined as HbA1c > 6.5% (48 mmol/L) or fasting 

plasma glucose (FPG) level ˃ 126 mg/dL (7 

mmol/L) [2]. Moderately good metabolic control 

(HbA1c <8.5%) at the start of intervention allowing 

suspension of oral therapy (except metformin); 

BMI>27 kg/m
2
 and lipid profile (TG, HDL, LDL). 

Antidiabetic medications could be adjusted 

throughout the study depending on HbA1c levels 

and plasma glucose monitoring. 

Laboratory Assay and Anthropometric 

Parameters: Fasting blood sugar, HbA1C, and 

lipid level were measured 
3, 16

.  

Anthropometric measurements were obtained from 

each patient 12 hours later overnight, Height (m) 

was measured using a stadiometer to the nearest 0.1 

cm and BMI was calculated according to the 

Quetelet index (calculated by dividing body weight 

by the square of height (kg/m
2
). 

Nutritional Intervention: All patients who were 

willing to adhere a strict diet including nutritional 

supplements and meal replacement and did not 

present contraindications to VLCKD, underwent a 

multi-stage VLCKD protocol with the use of meal 

replacement (Therascience, New Penta SRL or 

Pronokal Group, each brand containing similar 

amounts of calories and a similar macronutrient 

composition) and was carefully followed by a 

dietitian at the Diabetes Center. 

In the first phase (45 days) total daily energy intake 

was less than 800 calories with protein had Eaten 

daily between 1.2 and 1.5 grams per kg of ideal 

body weight to prevent loss of fat-free mass 
10, 11

. 

During this first phase, patients ate four or five 

replacement meals per day according to their 

specific nutritional needs. In the second phase (45 

days), one meal and then two replacement meals 

were replaced with conventional protein-containing 

foods (meat, fish, eggs, soybeans) at lunch and/or 

dinner 
12, 13, 16

. 

During the first two phases, carbohydrate intake 

was severely restricted to induce ketosis and fat 

intake was very low and derived mostly from olive 

oil (20 g per day). The recommended amount of 

water is not less than 2.5 liters/day 
17, 18, 19

. To 

avoid micronutrient deficiencies, mineral and 

vitamin supplements are also recommended 
19, 20

. 

The maximum duration of the first two phases 

(ketosis stages) was 3 months (T1), The length of 

these phases was customized according to the 

weight loss goal 
12

. 

In the later stages, daily calories were increased 

gradually and incrementally Carbohydrate 

reintroduction was performed starting with low-GI 

carbohydrates. 

At the end of six months, all patients had restarted 

eating all types of carbohydrates (Fruits, dairy 

products, legumes, breads and cereals). From 
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months 6 to 12, patients followed a balanced diet, 

with a daily caloric intake ranging from 1,500 to 

2,000 calories according to the patient's metabolic 

needs 
21, 22

.  

During the diet protocol it was necessary to 

promote the gradual and personalized introduction 

of physical activity and a healthy lifestyle. The 

entire dietary protocol was continued for at least 12 

months (T2) 
23

. Daily sodium intake was less than 

5g, The nutritional plan consists of five daily meals 

according to the Mediterranean dietary approach 
30, 

31
. The source of protein is mainly legumes, eggs 

and fish. While whole grains, fresh fruits and 

vegetables are the main source of carbohydrates 
24, 

25
. 

Statistical Analysis: Twenty three consecutive 

patients who satisfied inclusion and exclusion 

criteria for VLCKD in the planned period were 

included in this retrospective observational study. 

All data considered for statistical analysis were 

retrieved from existing clinical records. Results are 

presented as mean standard deviation (SD), 

Normality was assessed with the Kolmogorov–

Smirnov test, Independent Samples t Tests were 

calculated for each variable with a normal 

distribution to compare metabolic and 

anthropometric values in patients following 

VLCKD.  

Within each diet group, paired t tests were used to 

test whether the changes from baseline to 3 and 6 

and 9 and 12months were significantly different 

from zero. Mean values of anthropometric and 

biochemical parameters at baseline, T1 and T2 and 

T3 and T4 groups were compared using t-paired 

test in Comparisons, Statistical analyses were 

performed using the Statistical Package for Social 

Sciences (SPSS) software (version 24, IBM). 

RESULTS: In results of our study on T1, T2,T3 

and T4 of VLCKD each of weight, BMI, fasting 

plasma Glucose, HBA1c, Total Cholesterol, LDL 

and TriG were statistically significant And no 

significant decreasing in HDL and Creatintine 

Table 1. 

TABLE 1: ANTHROPOMETRIC AND BIOCHEMICAL PARAMETERS (SD) AT BASELINE T1 AND T2 AND T3 

AND T4 GROUPS 

Parameters VLCKD  

T0 

VLCKD 

T1 

p T0-

T1 

VLCKD T2 p T0-

T2 

VLCKD T3 p T0-

T3 

VLCKD T4 p T0-

T4 

Weight (kg) 113.6 ±  

19.1 

101.1±  

16.1 

0.000 88.6 ± 10.4 0.000 78±9.2 0.000 80.1±8.8 0.000 

BMI 

(kg/m2) 

39.4 ± 6.0 36.9 ± 

2.3 

0.004 30.8 ± 4.3 0.000 27.5±3.5 0.000 27.1±2.8 0.000 

FPGlu 

(mg/dL) 

120.2 ±  

12.8 

103.0 

±15.0 

0.000 105. ± 7.1 0.000 101.2±3.5 0.000 102.22±4.4 0.000 

HbA1c (%) 6.7 ±  

0.84 

5.7 ±  

0.70 

0.000 6.0 ± 0.65 0.000 5.7±0.4 0.000 5.7±0.34 0.000 

Tot Chol 

(mg/dL) 

210.7 ± 

25.1 

198.5 

±24.7 

0.000 160.1± 33.1 0.000 158.2±10.21 0.000 164.66±10.11 0.000 

HDL 

(mg/dL) 

45.3 ±  

10.2 

45.8 ± 

12.22 

0.248 41.0 ±8.4 0.000 44.2±6.1 0.211 45.1±5.5 0.840 

LDL 

(mg/dL) 

128.8 ± 

29.1 

115.5 ± 

23.3 

0.000 88 ±28.5 0.000 80.1±12.0 0.000 82.12±7.6 0.000 

TriG 

(mg/dL) 

168.2 ± 

26.4 

169.8 ± 

20.7 

0.192 155.1±12.2 0.000 145.2±7.13 0.000 150.2±4.3 0.001 

Creatinine 

(mg/dL) 

0.88 ±  

0.22 

0.84 ± 

0.15 

0.015 0.78± 0.5 0.112 0.62±0.6 0.005 0.68±0.71 0.091 

BMI: Body Mass Index; Tot Chol: total cholesterol; HDL: high-density lipoprotein cholesterol; LDL: low-density lipoprotein 

cholesterol; VLCKD, Very-low-calorie ketogenic diet. Statistically significant changes in weight and metabolic control at 3 

months (T1) and 6 months (T2) and 9 months (T3) and 12 months (T4) versus baseline were assessed with t-paired test. The 

level of significant difference was set to p < 0.05, corresponding to a 5% first type error. All values are presented as mean SD. 

Significant p values are highlighted in bold. 

Changing in of anthropometric and biochemical parameters (SD) at baseline, T1 and T2 and T3 and T4 

groups explained in Fig. 1, 2, 3, 4, 5, 6, 7, 8, 9 . 
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FIG. 1: EFFECT OF VLCKD                                             FIG. 2: EFFECT OF VLCKD 

AFTER 3,6,9, 12 MONNTHES IN WHEIGT                            AFTER 3,6,9, 12 MONNTHES IN BMI 

  
FIG. 3: EFFECT OF VLCKD AFTER 3, 6,9,12               FIG. 4: EFFECT OF VLCKD AFTER 3, 6,9,12 

           MONNTHES IN FASTING PLASMA GLUCOSE     MONNTHES IN GLYCLATED HMOGLOBINE HBA1C%  

  
FIG. 5: EFFECT OF VLCKD AFTER 3, 6,9,12               FIG. 6: EFFECT OF VLCKD AFTER 3, 6,9,12 

                 MONNTHES IN TOTAL CHOLESTEROL               MONNTHES IN HIGH DENSITY LIPOPROTEIN 

  
FIG. 7: EFFECT OF VLCKD AFTER 3, 6,9,12                         FIG. 8: EFFECT OF VLCKD AFTER 3, 6,9,12  

MONNTHES IN LOW DENSITY LIPOPROTEIN                            MONNTHES IN TRI ACYL GLYCEROL 
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FIG. 9: EFFECT OF VLCKD AFTER 3, 6,9,12 MONNTHES IN CREATININE

In the results of our study on T3 (9 months in 

VLCKD) each of weight, so BMI, fasting plasma 

Glucose, so HBA1c, Total Cholesterol, LDL and 

TriG were statistically significant decreased in 

comparing with T0 Table 2. 

On T4 (12 months in VLCKD) each of weight, so 

BMI, fasting plasma Glucose, so HBA1c, Total 

Cholesterol, LDL and TriG were statistically 

significant decreased in comparing with T0 Table 

2. 

TABLE 2: ANTHROPOMETRIC AND BIOCHEMICAL PARAMETERS (SD) AT T3 /T0 GROUPS 

Parametres Δ T0-T3 (Mean ± SD) p T0-T3 

Weight (kg) 35.6 ± 9.9 0.000 

BMI (kg/m2) 11.9 ± 2.5 0.000 

Glycemia (mg/dL) 19 ± 9.31 0.000 

HbA1c (%) 1 ± 0.43 0.000 

Tot Chol (mg/dL) 52.5 ± 14.89 0.000 

HDL chol (mg/dL) 1.1 ± 4.09 0.211 

LDL chol (mg/dL) 48.7 ± 17.1 0.000 

Trig (mg/dL) 22.99 ± 19.27 0.000 

Creatinine (mg/dL) 0.26 ± 0.39 0.005 

TABLE 3: ANTHROPOMETRIC AND BIOCHEMICAL PARAMETERS (SD) AT T4 /T0 GROUPS 

Parametres Δ T0-T4 (Mean ± SD) p T0-T4 

Weight (kg) 33.5 ± 10.3 0.000 

BMI (kg/m2) 12.3 ± 2.2 0.000 

Glycemia (mg/dL) 18 ± 8.41 0.000 

HbA1c (%) 1 ± 0.5 0.000 

Tot Chol (mg/dL) 46 ± 15 0.000 

HDL chol (mg/dL) 0.2 ± 4.7 0.840 

LDL chol (mg/dL) 46.7 ± 21.5 0.000 

Trig (mg/dL) 18 ± 22.1 0.001 

Creatinine (mg/dL) 0.20 ± 0.55 0.091 

 

CONCLUSIONS: The present work is a 

retrospective observational study, which was 

evaluated in hospital clinical practice to determine 

the effectiveness of VLCKD diet for diabetes 

management. 

The study confirms that VLCKD represents a safe 

and effective tool in the management of obesity and 

T2DM, also in accordance with the 

recommendations of the American Diabetes 

Association 
26

. Due to its beneficial metabolic 

effects, VLCKD should be considered as a safe and 

effective strategy for lifestyle intervention and 

metabolic rehabilitation in properly selected and 

motivated patients with obesity and T2DM 
12, 27

, 

which may lead to a reduction or even suspension 

of drug therapy and was primarily due to the 

amelioration of β cell function, whereas no 

contribution of insulin sensitivity was shown 
28, 29

. 

These findings indicate that calorie restriction has 

an important regulatory effect on the metabolism of 

obese patients with NIDDM that is independent of 

weight loss 
29

. In result, the long-term of VLCKD 

restriction produced substantial decreases in fasting 

plasma glucose, HbA1c %, Weight loss, BMI, 
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TriG, Total Cholesterol, unsignificated decreasing 

in HDL and Creatinine in comparing after 9 months 

with Parameters before starting Regime, And these 

Biological Parameters remained statically constant. 

ACKNOWLEDGMENTS: The authors would 

like to thank Dr. Yaser Abbas, an endocrinologist, 

for his direct supervision of the research and for all 

those working at Al Hawash Private University. 

CONFLICTS OF INTEREST: Nil 

REFERENCES: 

1. Anjali Kashyap, Alexander Mackay, Ben Carter, Claire L 

Fyfe, Alexandra M Johnstone and Phyo K Myint: 

Investigating the Effectiveness of Very Low-Calorie Diets 

and Low-Fat Vegan Diets on Weight and Glycemic 

Markers in Type 2 Diabetes Mellitus: A Systematic 

Review and Meta-Analysis 2022. PMID: 36432557.DOI: 

10.3390/nu14224870  

2. Hussam Hidaoui: WHO helps diabetes patients in Syria. A 

shortage of insulin in Syria is threatening the health of 

thousands of people with diabetes. WHO is working hard 

to fill the gap created by the disrupted health system and 

lack of local production but many challenges remain. 21 

March 2016. 

3. Engin A: The definition and prevalence of obesity and 

metabolic syndrome. Adv Exp Med Biol 2017; 960: 1–17. 

4. Guarisco G and Leonetti F: Covid-19 and diabesity: when 

a pandemia cross another pandemia. Eat Weight Disord 

2020. 

5. Huang I, Lim MA and Pranata R: Diabetes mellitus is 

associated with increased mortality and severity of disease 

in covid-19pneumonia—a systematic review, meta-

analysis, and meta-regression. Diabetes Metab Syndr Clin 

Res Rev 2020; 14: 395–403.[PubMed] 

6. Paoli A, Gorini S and Caprio M: The Dark Side of the 

Spoon Glucose, Ketones and COVID-19: A Possible Role 

for KetogenicDiet? J Transl Med 2020; 18. [PubMed] 

7. Dashti HM, Mathew TC and Al-Zaid NS: Efficacy of low-

carbohydrate ketogenic diet in the treatment of type 2 

diabetes. Med PrincPract 2021; 30(3): 223-235. doi: 

10.1159/000512142. Epub 2020 Oct 9.PMID: 

33040057Free PMC article.Review.  

8. Evert AB, Dennison M, Gardner CD, Garvey WT, Lau 

KHK, MacLeod J, Mitri J, Pereira RF, Rawlings K and 

Robinson S: Nutrition therapy for adults with diabetes or 

prediabetes: a consensus report. Diabetes Care 2019; 42: 

731–754.[PubMed] 

9. Levey AS, Stevens LA, Schmid CH, Zhang YL, Castro 

AF, Feldman HI, Kusek JW, Eggers P, Van Lente F and 

Greene T: A New equation to estimate glomerular 

filtration rate. Ann Intern Med 2009; 150: 604–612. 

10. Muscogiuri G, Pugliese G, Barrea L, Savastano S and 

Colao A: Commentary: Obesity: The ―Achilles Heel‖ for 

COVID-19? Metabolism 2020; 108: 154251. [PubMed] 

11. Castellana M, Conte E, Cignarelli A, Perrini S, Giustina A, 

Giovanella L, Giorgino F and Trimboli P: Efficacy and 

safety of very low calorie ketogenic diet (vlckd) in patients 

with overweight and obesity: a systematic review and 

meta-analysis. Rev Endocr Metab Disord 2020; 21: 5–

16.[PubMed] 

12. Cunha GM, Guzman G, Correa De Mello LL, Trein B, 

Spina L, Bussade I, Marques Prata J, Sajoux I and 

Countinho W: Efficacy of a 2-month very low-calorie 

Ketogenic Diet (VLCKD) Compared to a Standard Low-

Calorie Diet in Reducing Visceraland Liver Fat 

Accumulation in Patients With Obesity.  Front Endocrinol 

National Institute of Health 2020. 

13. Bueno NB, de Melo ISV, de Oliveira SL and da Rocha 

Ataide T: Very-Low-Carbohydrate Ketogenic Diet v. 

Low-Fat Diet for Long-TermWeight Loss: A Meta-

Analysis of Randomised Controlled Trials. Br. J. Nutr. 

2013; 110: 1178–1187. 

14. Eleonora Moriconi, Elisabetta Camajani, Andrea Fabbri, 

Andrea Lenzi and Massimiliano Caprio: Very-Low-

Calorie Ketogenic Diet as a Safe and Valuable Tool for 

Long-Term Glycemic Management in Patients with 

Obesity and Type 2 Diabetes.  

15. Nutrients 2021; 13(3): 758. Published online 2021 26. doi: 

10.3390/nu13030758 . PMCID: PMC7996853 

16. Caprio M, Infante M, Moriconi E, Armani A, Fabbri A, 

Mantovani G, Mariani S, Lubrano, Poggiogalle, E and 

Migliaccio S: Very-Low-Calorie Ketogenic Diet 

(VLCKD) in the management of metabolic diseases: 

systematic reviewand consensus statement from the italian 

society of endocrinology (SIE). J Endocrinol Investig 

2019. 

17. Gershuni VM, Yan SL and Medici V: Nutritional ketosis 

for weight management and reversal of metabolic 

syndrome. Curr Nutr Rep 2018; 7: 97–106. 

18. Lins L and Carvalho FM: SF-36 total score as a single 

measure of health-related quality of life: scoping review. 

Sage Open Med 2016; 4: 2050312116671725. 

19. Moriconi E, Feraco A, Marzolla V, Infante M, Lombardo 

M, Fabbri A and Caprio M: Neuroendocrine and metabolic 

effects flow-calorie and non-calorie sweeteners. Front 

Endocrinol 2020; 11. [CrossRef] [PubMed]Nutrients 2021, 

13, 758 15 of 15 

20. De Lorenzo A, Noce A, Moriconi E, Rampello T, Marrone 

G, Di Daniele N and Rovella V: MOSH Syndrome (Male 

ObesitySecondary Hypogonadism): Clinical Assessment 

and Possible Therapeutic Approaches. Nutrients 2018; 10: 

474. [PubMed] 

21. Wells JCK: The diabesity epidemic in the light of 

evolution: insights from the capacity-load model. 

Diabetologia 2019; 62: 1740–1750. [CrossRef] 

22. Ruban A, Doshi A, Lam E and Teare JP: Medical devices 

in obesity treatment. Curr Diabetes Rep 2019; 19. 

[CrossRef] [PubMed] 

23. Tronieri JS, Wadden TA, Chao AM and Tsai AG: Primary 

care interventions for obesity: review of the evidence. Curr 

Obes Rep 2019; 8: 128–136. 

24. Chong Zhou, Meng Wang and Jijing Liang: Ketogenic 

Diet Benefits to Weight Loss, Glycemic Control, and Lipid 

Profiles in Overweight Patients with Type 2 Diabetes 

Mellitus: A Meta-Analysis of Randomized Controlled 

Trails. Int. J. Environ. Res. Public Health 2022; 19(16): 

10429. 

25. Mongkontida Umphonsathien, Peedaporn Rattanasian, 

Siriporn Lokattachariya and Wanlapa Suansawang: Effects 

of intermittent very‐low calorie diet on glycemic control 

and cardiovascular risk factors in obese patients with 

type 2 diabetes mellitus: A randomized controlled trial. 

Journal of Diabetes Investigation 2022. PMCID: 

PMC8756303 

26. American Diabetes Association Standards of Medical Care 

in Diabetes 2019 Abridged for Primary Care Providers. 

Clin. Diabetes 2019; 37: 11–34. [CrossRef] 

27. Casanueva FF, Castellana M, Bellido D, Trimboli P, 

Castro AI, Sajoux I, Rodriguez-Carnero G, Gomez-



Deeb, IJPSR, 2024; Vol. 15(8): 2445-2451.                                                    E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2451 

Arbelaez D, Crujeiras AB and Martinez-Olmos MA: 

Ketogenic Diets as Treatment of Obesity and Type 2 

Diabetes Mellitus. Rev Endocr Metab Disord 2020. 

[CrossRef] 

28. Michalczyk MM, Klonek G, Maszczyk A and Zajac A: 

The Effects of a Low Calorie Ketogenic Diet on 

Glycaemic Control Variables in Hyperinsulinemic 

Overweight/Obese Females. Nutrients 2020; 12(6): 1854. 

doi: 10.3390/nu12061854.PMID: 32580282 Free PMC 

article. 

29. Manuel A. Cornejo, Julie Nguyen and Joshua Cazares 

Benny Escobedo: Partial body mass recovery after caloric 

restriction abolishes improved glucose tolerance in obese, 

Insulin Resistant Rats. National Library of Medicine. 

2020. PMCID: PMC7298117. 

 

 

 

 

All © 2024 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Deeb HH: Efficacy of a 12-month very low-calorie ketogenic diet (VLCKD) in glycemia compared with parameters before starting the regime in patients 

with obesity and type 2 diabetes. a clinical study. Int J Pharm Sci & Res 2024; 15(8): 2445-51. doi: 10.13040/IJPSR.0975-8232.15(8).2445-51. 

 

 

 


