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5Choy, K. Y. C., & Louie, J. C. Y. (2023). The effects of the ketogenic diet for the
management of type 2 diabetes mellitus: A systematic review and meta-analysis of
recent studies. *Diabetes & Metabolic Syndrome, 17*(12), 102905. PMID: 38006799.

6Jing, T., et al. (2023). Effect of Dietary Approaches on Glycemic Control in
Patients with Type 2 Diabetes: A Systematic Review with Network Meta-Analysis of
Randomized Trials. PMID: 37513574.
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7Saslow, L. R., et al. (2017). An Online Intervention Comparing a Very
Low-Carbohydrate Ketogenic Diet and Lifestyle Recommendations Versus a Plate
Method Diet in Overweight Individuals With Type 2 Diabetes: A Randomized
Controlled Trial. *J] Med Internet Res, 19%(2), e36. DOI: 10.2196/jmir.5806.

8Saslow, L. R., et al. (2017). An Online Intervention Comparing a Very
Low-Carbohydrate Ketogenic Diet and Lifestyle Recommendations Versus a Plate
Method Diet in Overweight Individuals With Type 2 Diabetes: A Randomized
Controlled Trial. *] Med Internet Res, 19%(2), e36. DOIL: 10.2196/jmir.5806.
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diabetes management: a randomized trial. *American Journal of Clinical Nutrition
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13Goldenberg et al. (2021), *BM]J, 372*, m4743.
14Goldenberg et al. (2021), *BMJ, 372*, m4743.
15Goldenberg et al. (2021), *BMJ, 372* m4743.
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16parry-Strong et al. (2022), PMID: 36064937.
17parry-Strong et al. (2022), PMID: 36064937.

18Choy & Louie (2023), PMID: 38006799.
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22Hallberg, S.]., etal. (2018). *Diabetes Therapy, 9% 583-612. PMID: 29417495.
23Hallberg, S. J., et al. (2018). *Diabetes Therapy, 9%, 583-612. PMID: 29417495,
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24 Athinarayanan, S. J., et al. (2019). Long-Term Effects of a Novel Continuous
Remote Care Intervention Including Nutritional Ketosis for the Management of Type 2
Diabetes: A 2-Year Non-randomized Clinical Trial. *Frontiers in Endocrinology, 10%,
348. DOI: 10.3389/fend0.2019.00348.

25Athinarayanan, S.J., etal. (2019). Long-Term Effects of a Novel Continuous
Remote Care Intervention Including Nutritional Ketosis for the Management of Type 2
Diabetes: A 2-Year Non-randomized Clinical Trial. *Frontiers in Endocrinology, 10%,
348. DOI: 10.3389/fend0.2019.00348.

26 Athinarayanan, S. J., et al. (2019). Long-Term Effects of a Novel Continuous
Remote Care Intervention Including Nutritional Ketosis for the Management of Type 2
Diabetes: A 2-Year Non-randomized Clinical Trial. *Frontiers in Endocrinology, 10%,
348. DOI: 10.3389/fend0.2019.00348.
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38 American Diabetes Association Professional Practice Committee. (2026).
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Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1).
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Standards of Care in Diabetes-2026. SGLT2 inhibitor users at risk for ketoacidosis
should receive ketone education and are discouraged from ketogenic eating patterns.
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I American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises: Standards of Care in
Diabetes-2026. *Diabetes Care, 49*(Suppl. 1), $132-S180.

2 American Diabetes Association Professional Practice Committee. (2026). Sections
5, 6, and 9, *Standards of Care in Diabetes-2026*.
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Diagnosis and Classification of Diabetes: Standards of Care in Diabetes-2026. *Diabetes
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Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises: Standards of Care in
Diabetes-2026. *Diabetes Care, 49*(Suppl. 1), S132-S180.
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low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis of published and unpublished randomized trial data. *BM]J, 372%,
m4743. https://doi.org/10.1136/bmj.m4743

6Goldenberg, J.Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis of published and unpublished randomized trial data. *BMJ, 372%
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Diabetes-2026.

10Tay, J., Luscombe-Marsh, N. D., Thompson, C. H., et al. (2015). Comparison of
low- and high-carbohydrate diets for type 2 diabetes management: a randomized trial.
*American Journal of Clinical Nutrition, 102*(4), 780-790. https://doi.org/10.3945/
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11 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026, recommendations 5.27-5.28.
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13 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises: Standards of Care in
Diabetes-2026, Table 6.2.

14 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises: Standards of Care in
Diabetes-2026, Table 6.2.

15Tay, J., Luscombe-Marsh, N. D., Thompson, C. H., et al. (2015). Comparison of
low- and high-carbohydrate diets for type 2 diabetes management: a randomized trial.
*American Journal of Clinical Nutrition, 102*(4), 780-790. https://doi.org/10.3945/
ajcn.115.112581
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16Tay, J., Thompson, C. H., Luscombe-Marsh, N. D., et al. (2018). Effects of an
energy-restricted low-carbohydrate, high unsaturated fat/low saturated fat diet versus
a high-carbohydrate, low-fat diet in type 2 diabetes: A 2-year randomized clinical trial.
*Diabetes, Obesity and Metabolism, 20*(4), 858-871. PMID: 29178536.

17Matthews, D. R., Hosker, J. P., Rudenski, A. S., et al. (1985). Homeostasis model
assessment: insulin resistance and beta-cell function from fasting plasma glucose and
insulin concentrations in man. *Diabetologia, 28*, 412-419.

18Hallberg, S. J., McKenzie, A. L., Williams, P. T., et al. (2018). Effectiveness and
Safety of a Novel Care Model for the Management of Type 2 Diabetes at 1 Year: An
Open-Label, Non-Randomized, Controlled Study. *Diabetes Therapy, 9%, 583-612.
PMID: 29417495.
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19Hallberg, S.J., McKenzie, A. L., Williams, P. T., et al. (2018). Effectiveness and
Safety of a Novel Care Model for the Management of Type 2 Diabetes at 1 Year: An
Open-Label, Non-Randomized, Controlled Study. *Diabetes Therapy, 9% 583-612.
PMID: 29417495.

ZOAthinarayanan, S.J., Adams, R. N., Hallberg, S. J., et al. (2019). Long-Term Effects
of a Novel Continuous Remote Care Intervention Including Nutritional Ketosis for the
Management of Type 2 Diabetes: A 2-Year Non-randomized Clinical Trial. *Frontiers in
Endocrinology, 10% 348. https://doi.org/10.3389/fendo.2019.00348

21Goldenberg et al. (2021); Hallberg et al. (2018); Riddle et al. (2021).

22Westman, E. C., Yancy, W. S. Jr., Mavropoulos, J. C., Marquart, M., & McDulffie, J.
R. (2008). The effect of a low-carbohydrate, ketogenic diet versus a low-glycemic index
diet on glycemic control in type 2 diabetes mellitus. *Nutrition & Metabolism, 5%, 36.
PMID: 19099589.
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23Westman, E. C., Yancy, W. S. Jr., Mavropoulos, J. C., Marquart, M., & McDuffie, J.
R. (2008). The effect of a low-carbohydrate, ketogenic diet versus a low-glycemic index
diet on glycemic control in type 2 diabetes mellitus. *Nutrition & Metabolism, 5%, 36.
PMID: 19099589.

24Goldenberg etal. (2021); Tay et al. (2015); Jing, T., et al. (2023). Effect of Dietary
Approaches on Glycemic Control in Patients with Type 2 Diabetes: A Systematic
Review with Network Meta-Analysis of Randomized Trials. PMID: 37513574.

25Tay, J., Luscombe-Marsh, N. D., Thompson, C. H., et al. (2015). Comparison of
low- and high-carbohydrate diets for type 2 diabetes management: a randomized trial.
*American Journal of Clinical Nutrition, 102*(4), 780-790. https://doi.org/10.3945/
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26Riddle, M. C., Cefalu, W. T., Evans, P. H., et al. (2021). Consensus Report:
Definition and Interpretation of Remission in Type 2 Diabetes. *Diabetes Care, 44*(10),
2438-2444.

27Goldenberg, J. Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis of published and unpublished randomized trial data. *BM]J, 372%,
m4743. https://doi.org/10.1136/bmj.m4743

28 American Diabetes Association Professional Practice Committee. (2026). Sections
6 and 9, *Standards of Care in Diabetes-2026*.

29 American Diabetes Association Professional Practice Committee. (2026). Sections
6 and 9, *Standards of Care in Diabetes-2026*.
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30 American Diabetes Association Professional Practice Committee. (2026).
Pharmacologic Approaches to Glycemic Treatment: Standards of Care in
Diabetes-2026, recommendation 9.17.

31 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises: Standards of Care in
Diabetes-2026, hypoglycemia classification.

32 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026, recommendation 5.26; Pharmacologic Approaches
to Glycemic Treatment, SGLT inhibition and risk of ketosis.

33 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026, recommendation 5.26; Pharmacologic Approaches
to Glycemic Treatment, SGLT inhibition and risk of ketosis.

mlo

10



g FH ABEAAS EQI5}H7] 95 BHBS 25t 22 Zx]9] A
A| 0|3 o L& mtolste o Lgo] "t a8y 3 AE £3]7}
=242 HbAlcZ} HHEA] B 34| ol Rtk thegt 830k 3
Ae 25 =R dotrh. EE7iH 2 S43HE AlS oy
F, AsHst, 51 FExo] 7 vhE A 4= Qi3

o] T2 ths HollA o Z23iXth. BHBE ARo|HA ASE
AR = 2G5k RE e 7| g aate] A7)= 2 Ao

ohUth 7)40] 1Y EaltHe Ao R ANE IS B5HA) o
L Zlo] o] Ao] Yzlo|r} 3

17. 22 DB9] HbAlc £AE ‘9 %] &9y} ‘aa}
g 233

22 AL DBAM =AY 27 3008 S thA] B0 2 A= 1O
742l 286H oA HbAlc ¥ B35 Uit &2t $H =163
Holglow, - A2 E0] AA YA|oA 4] MWEJ?
1370t o] F83W 2 ¥ 52H S AW 2R 2HS 2=
2|7} I} 36
SEA| R A 7F EAg T A 1 227 A 58 dtete A2 o
2 BAth 712212 FEXJAA], S HE A3FRIA], 3 3¢
A0 Fra el A] ohA] B Rl of shot. mhaba] EA
oA = L& JA7EEJIE 22t 72 d 2373

Kl

H10-4. AEH AT E Y3k €A

34Puchalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
in Fuel Metabolism, Signaling, and Therapeutics. *Cell Metabolism, 25%(2), 262-284.
https://doi.org/10.1016/j.cmet.2016.12.022

35Puchalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
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Lpuchalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
in Fuel Metabolism, Signaling, and Therapeutics. *Cell Metabolism, 25%(2), 262-284.
https //doi.org/10.1016/j.cmet.2016.12.022

2Newman, J. C., & Verdin, E. (2014). Ketone bodies as signaling metabolites.

*Trends in Endocrmology& Metabohsm 25%(1), 42-52. PMID: 24140022; Puchalska &
Crawford (2017).

3Ppuchalska & Crawford (2017); Newman & Verdin (2014).

4Puchalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
in Fuel Metabolism, Signaling, and Therapeutics. *Cell Metabolism, 25%(2), 262-284.
https://doi.org/10.1016/j.cmet.2016.12.022
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A=A 8 54 o] o] & A5 715g AT
wj o] 3017

B-3lol EE A RE | HFolr 7 Bo] | AcAcE 4tstE H | HCAR2, NLRP3,

2o E(BHB) =4 TCA 322 Y Aznkd WY S ot
oFat A7} 9ot
At QA E et F
AT 4 QS

ot EctAE Ol E | Zhe] 13} AEAA | SCOT ZE2E A% | BHBe Y2 452

(AcAc) la=y acetyl-CoA A4 ol s 4 U

ot E AcAco A & | o] 7]oj7k At | EF oHHE2 AE

Eht AhE Al 4 o] o] g4

9o 4E BHB
oF &5 T2 A ®
£ ohd

Z *: Puchalska & Crawford (2017); Newman & Verdin
(2014) v 2 Ejol| x| A,

2. BHB= v|EZE 2o} Qtoj| A T} A] acetyl-CoA7} &
o

7ol A WHS0] 2 BHBE= Eo % we} 227 AR &) 22 7h| 2 A
O 2 o] Fgtt). Al ¢to g S0 BHB= RIEZE=goke] BDH1
o oJ3f AcAcE AFstE| A, 0] o] SCOT7} AcAcE acetoacetyl-CoA
g Hghstet. mpA|eto 2 thiolase”} °] & & #AH9] acetyl-CoA=

= TCA 3| 2o} AAAEAE Ax ATP7} FH=oiXths

SO EAE 2 AEAE HEAHAAZEAEAE FL A
S 2 AF8SE}RA| =t} 7hol|= SCOT &4 o] AFAAY 91 7] wjZE o]t}
o| FA A4tz v 7| S Bt LR = FE 7ol ho] AHPAH

oM BHE A E 8/ FE= thE 7ol WEstes St

SMurashige, D., et al. (2023). Ketones and the Heart: Metabolic Principles and
Therapeutic Implications. *Circulation Research*. PMID: 36996176; Puchalska &
Crawford (2017).

6puchalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
in Fuel Metabolism, Signaling, and Therapeutics. *Cell Metabolism, 25%(2), 262-284.
https://doi.org/10.1016/j.cmet.2016.12.022
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1% 11-1. BHB7I 9871 5= A=

a.:. 11- 1 BHB7}°1§7} EI: %‘E

s N
DQ\E’EJ M\E

o|E2cajot
MCT1/2
S —
g BDH1
BHB > AcAc

P
p-atst

2\

2\ (=) @
& — é\\_\g/_ =

Acetyl-CoA 37
> ketogenesis

Achc + succinyl-CoA

BHB 4%

=)

=

o
Thiolase —» 2 acetyl-CoA 3

Yooz wa —>

[ Acetyl-CoA — TCA 3| 2 — NADH/FADHIX| — HX}H L2 — ATP ]
CES

4l 22 HENE 2HE0] WHHD, 29IZHS BHBE HI310| HLIRINCE ABsic,

e

A: 8 o) B2 DAk A7 HE g uigos 14,

Zre] A ¥hAk B-AksE — ketogenesis — BHB7F g4 0 2 o] —
MCTZ &3} 7ke]zZ o2 §9] — BDH1°] BHBZ AcAc® A%t
— SCOT — acetoacetyl-CoA — thiolase — acetyl-CoA — TCA
3|2 - AAPEA — ATP

Z #]: Puchalska & Crawford (2017); Murashige et al.
(2023)2 ubgro 2 E Ao A A,

l

3. AEL WA ATP7} 527 o Be A%}

AEA7F A AR T Ab A AH]EF dfE] ATP A4t A |21 4= 9l
+ ‘thrifty substrate’ 7Hd-2 A AL Aol A 225t =2

=f ghoh. AR S AT AR At A TiAl Al EArE

7bS71e ol AF4 o] & &&o] Fobd s AR

shAuk o] B4 BE Aol 4 &A= ok Frk. D& BHB
£ 239 2 A A Aol AE A8 2A) ST A
A Qo] Z7}817] ghe A Ak An]7h o] @5)2] F&o] Hobzt
= SlEe AR A1 E2H ARets BEL BA 2R 7

a8

7Lopaschuk, G. D., & Dyck, J. R. B. (2023). Ketones and the cardiovascular system.
*Nature Cardiovascular Research*. PMID: 39196044; Murphy, T. R., et al. (2023).
Ketones and the Heart. PMID: 36996176.

8Ho, K. L., et al. (2020). Ketones can become the major fuel source for the heart
but do not increase cardiac efficiency. *Cardiovascular Research*. PMID: 32402081.
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olwf 2 A B Ee} AlZkolch Whato] FHol A Lehte B
Ao]ut AEA ol A LrehHE oA AEAIZ,

FA% DA ERE L 2L AR AbE7} ob
t}. 22 BHB2HE o] H 20| Yrh} © YEk e =x|o| nje}

5. HCAR2+= BHBE A Z Hhoj|A Q)= £8Ac}

BHB = hydroxycarboxylic acid receptor 2(HCAR2, T} 7
GPR109A) o 2 4= 2ttt HCAR2+= A A Zef HAAM E
235 of 2] A oA HHE W, Gijo FHiR = B-arrestin 7
= *ﬂi 32 243 Yotk o] 849 2 I3l
&7

e

HCAR29] A2 A o] 2| HFE )9} W odut
9lo] BHBO] ‘m =i Al 5’2 A5 7| = stc}. ik 2847}
51 Agto] Yojuhth= ARAELO 2 7] A0l ir QA G THE o=
I 4 itk HCAR2 A&7t 223} Aol wha} ok 2 &g Jd 4
7] wiZol e} 12

of o 3o

30

6. BHBS} NLRP3 €24 o1

20154 Youm 5¢] 9++= BHB”} NLRP3 inflammasome?] &
K3hg oA|e 4 UThT BAekR A 2 AL Wtk ARoA
BHB+ urate crystal, ATP, X|%5/d 2F=oll o & f-=F NLRP3
A3} [L-18 EH|E JARAA T th2 257 9] inflammasome <

9Newman & Verdin (2014); Puchalska & Crawford (2017).

10pychalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
in Fuel Metabolism, Signaling, and Therapeutics. *Cell Metabolism, 25%(2), 262-284.
https://doi.org/10.1016/j.cmet.2016.12.022

Hoffermanns, S. (2017). Hydroxy-Carboxylic Acid Receptor Actions in Metabolism.
*Trends in Endocrinology & Metabolism, 28%(3), 227-236. PMID: 28087125.

120 ffermanns (2017); Shen, H., et al. (2023). Biased allosteric activation of ketone
body receptor HCAR? suppresses inflammation. *Molecular Cell*. PMID: 37597514.
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2% o3 AL ohlgiet.

NLRP3+= H| 9} 423 F=R 9| v 253 452 A¥ste
og] 4 & 7}&dl sttt webd BHB-NLRP3 922 tiAbA g <
TollA 23 714 72 Al gett. 22y o] A At Al

sELES AR fPFlon, AEA o At G FEF
& NLRP3 A& &3l 2Uthe 4434 AapiAZ -8 212 of

Yrp1

7. NLRP3 9A|7| A & 2] Mz+rc} thashx] 9o}

A
fio

< 19'= BHBS| NLRP3 A7} 2210 wat gepd 4 915

HojEo} 2025E Aol A= BHBE} #a ©afj7HE4l 4ke] NLRP3
A& 3}7} v gl o] Abdshet APE AL, FFAR3 A5 7F Y& 7)o
I 7bs/d o] AAISTE. ol 27]9 A2 Ay S o B35 vt

T} 15

ol&] Art= 2shy At o] F-2 ot FLsh 7] do] 9

i ok _IE

-
ATHL S|4 ol Fe] BE A7t 7L )M e Ah R Felshe AL
oyt}. Ao A NLRP3 o4& 7Hs 8 G 714 0.2 43t
A gk, ojn] Y H AFEe] X 871X H BHGHA| g=tt.16
E 11-2. BHBS FL AR} A 2A &
AR At 28 HA A SRR RS
HCAR2 GPCRAIE, 2A|FE | £&A-AE-58 | A=A d45T
sf-Hg =4 A =TI
NLRP3 inflammasome & | MEZ-ZSEA7IZE | & 7I5AS Jo
A AL L1724 | A U gk dda et
A AL Al
HDAC 2R class [ HDAC | Shimazu 2013 ¥ | HZ-A|EZFo) ot2
A 7H54d FTEAT ANA/ =2 &4
Kbhb lysine B- | ME-BH AR | g F oju]et At
hydroxybutyrylation otel A3 Agare=dr F
27t
o2 -redox NAD+/  NADH, | thAR3stsh-A71 A | 223 7| A&7 ol
TCA, ETCOl| 93 - utet g7 Eekgl

13Youm, Y.-H., Nguyen, K. Y., Grant, R. W,, et al. (2015). The ketone metabolite
B-hydroxybutyrate blocks NLRP3 inflammasome-mediated inflammatory disease.
*Nature Medicine, 21*(3), 263-269. https://doi.org/10.1038/nm.3804

14Youm, Y.-H., Nguyen, K. Y., Grant, R. W,, et al. (2015). The ketone metabolite
B-hydroxybutyrate blocks NLRP3 inflammasome-mediated inflammatory disease.
*Nature Medicine, 21*(3), 263-269. https://doi.org/10.1038/nm.3804

15 Acidosis Licenses the NLRP3 Inflammasome-Inhibiting Effects of
Beta-Hydroxybutyrate and Short-Chain Carboxylic Acids. (2025). PMID: 40654769.

16 Acidosis Licenses the NLRP3 Inflammasome-Inhibiting Effects of
Beta-Hydroxybutyrate and Short-Chain Carboxylic Acids. (2025). PMID: 40654769.
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Z4]: Shimazu et al. (2013); Youm et al. (2015); Xie et al.
(2016); Offermanns (2017); Chriett et al. (2019); Puchalska
& Crawford (2017).

8. BHB= HDACE A& fAA 2 S viE 4+ 9=

7

Shimazu 52| 2013d 7+ BHB”} class I histone deacety-
lase(HDAC)E 2 A|stal, A3 22| of| A histone acetylation}
FOXO3A-MT2 22 AFStAER A o] ¥ R4 BH S 71
Zthl B} o] A7 BHB7} A8 S gol A2ntd 329
Aedirrgdd 4 Jdok= g S 9] gxiohl

SHARE 24 A tol Al 22 H 9] HDAC AA|17H & AR =
A ekoktt. Chriett 59 ¥+ butyrate®} H| 23S uf BHB2
HDAC ®}#le} HAFE D7} 4 ofstriLt Qi M| Zojl 4] 25}

Ut 3ok weka BHBE 7433 A HDAC A A'2}

ok
o
T UHIslels 2L A5k kot 18

T A

9. B-hydroxybutyrylation2 = t}& 3 20l€l Qo]
o

BHB+= HDACE Aot A H/ 2 w2 9] lysine %t
71o B-hydroxybutyryl 71 & ol ¥ 3 A4 Hh  Xie
59 AF+= FAT FA S AFF 2ol A histone lysine -
hydroxybutyrylation(Kbhb) o] 24| &-7}5}aL, &5 H3K9bhb
7t S AR fAAeE dubE S B g

| e A7 220k Z2 0 A AFdE 4 9
. 9t &4 histone A7} S7Hioh= AMA I 17 E
Ch= 212 ot 2 2Ath. Kbhb7t oj® 84212 ofw |

17Shimazu, T., Hirschey, M. D., Newman, J., et al. (2013). Suppression of oxidative
stress by p-hydroxybutyrate, an endogenous histone deacetylase inhibitor. *Science,
339%(6116), 211-214. https://doi.org/10.1126/science.1227166

18Chriett, S., et al. (2019). Prominent action of butyrate over B-hydroxybutyrate as
histone deacetylase inhibitor, transcriptional modulator and anti-inflammatory
molecule. *Scientific Reports*. PMID: 30679586; RNA sequencing reveals niche gene
expression effects of beta-hydroxybutyrate in primary myotubes. (2021). PMID:
34407998.

19%4e, 7., Zhang, D., Chung, D., et al. (2016). Metabolic Regulation of Gene
Expression by Histone Lysine B-Hydroxybutyrylation. *Molecular Cell, 62*(2), 194-206.
https://doi.org/10.1016/j.molcel.2016.03.036
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2 2785k 1700] Agte) AR o] of® ¢ RIS FEA|E of
%) 3] A5 w0

3% 11-2. BHBS F 4&: 959 4s

13 11-2. BHBO| & = dEet s
Dutyratels ALKIE SAH ofF] N TS AN 4 90

BHB
B-Hydroxybutyrate

MBAEYA
R g

ez 2200 W

Ty

s 7J&: BHB — AcAc — acetyl-CoA — TCA 3 & — NADH/
FADH2 — XA A — ATP

A% 7 &: BHB — HCAR2 5 84| / NLRP3 24 / HDAC ¥
& 248 / Kbhb 722 T d. 3 2ntel Hy —» S AFAEH A
FHAz A |HE) 7

Z*]: Newman & Verdin (2014); Puchalska & Crawford
(2017); Youm et al. (2015); Xie et al. (2016)< H}E 0 2 E o]
AT

10. ASHAE A Zat hHH ] AR AL 2AT

Yo st

Shimazu 9toll A BHB= FOX03A2} metallothionein 2 &&

S7HA1712 F o] AFAER A PP S =3 ol F A4
3 YoM 2 2o A= BHB7} ROS A4 o 4t 2of J3F
= 4 A= 237 452

20xie, 7., Zhang, D., Chung, D., et al. (2016). Metabolic Regulation of Gene
Expression by Histone Lysine -Hydroxybutyrylation. *Molecular Cell, 62*(2), 194-206.
https://doi.org/10.1016/j.molcel.2016.03.036

21shimazu, T., Hirschey, M. D., Newman, J., et al. (2013). Suppression of oxidative
stress by f-hydroxybutyrate, an endogenous histone deacetylase inhibitor. *Science,
339%(6116), 211-214. https://doi.org/10.1126/science.1227166
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defif Ml 2o A ROS7F E 1= BaHE ZHHE A
stAlojtyel=s A2 o 2 v oF S}, Alzhe] AFStAE )
&, AR, 25, AEAY, YL, AF T} 2ol BE
sk AA} HA9) YA AT ol M BHBRHS S9E 7ol
A7 NE L A g

o o 1 o

m rim
ikl

11, ¥ 38o] Qo]A4E A E o] g2 SUT}

He gL 2EgS Hol o]
AcAc9] o] &S IA =2

late transporters 53l £0]-2
Tgjoto|A] AtatE ) o] Mehe 7] FAoM =G QP
7 2§ ol ol 238 JES st B

aeju e AES o Foketth s A9 B8 AU B

o
Y
rlr
I
s
o
=]
>
e
1o
o
i
}

o HeslE OlﬁEPWiEiE 2 98| w5 gron, &
4 AEA AR} AL 5ol ZETo] A% Bastch. By of
L3 dze) 9940 oMarolwr—:—%J ARE v Tt £
Kol

A=A 5 AFol dasle o ET 8 7|7F 2] S7tekA] = &
e e e $EEIch Stubbs 59 AR WA HoA = A
73t g Qlo] AlEIAEIE vhAl H 3 BHB7F 2F 3.3 mmol/L7t
Al 74331, dextrose 2w} H| w3l ghrelin®t 32 vj1&
o] ZAFTE

AR At Ate daE A et BT oY Aol w2
BHB7Z} %2 ghrelin¥} ¥ 237} IR T, 20239 A d =1
A 18 & o= oF A9 WAAIFoI & 5/ AEA L7}

22ghimazu et al. (2013); Arima, Y. (2023). The Impact of Ketone Body Metabolism
on Mitochondrial Function and Cardiovascular Diseases. *Journal of Atherosclerosis
and Thrombosis, 30*(12), 1751-1758. PMID: 37766574

23Morris, A. A. M. (2005). Cerebral ketone body metabolism. *Journal of Inherited
Metabolic Disease*; Achanta, L. B., & Rae, C. D. (2017). B-Hydroxybutyrate in the Brain:
One Molecule, Multiple Mechanisms. PMID: 27826689.

24Morris, A. A. M. (2005). Cerebral ketone body metabolism. *Journal of Inherited
Metabolic Disease*; Achanta, L. B., & Rae, C. D. (2017). B-Hydroxybutyrate in the Brain:
One Molecule, Multiple Mechanisms. PMID: 27826689.

25gtubbs, B. J., Cox, P. J., Evans, R. D., et al. (2018). A Ketone Ester Drink Lowers
Human Ghrelin and Appetite. *Obesity, 26*(2), 269-273. https://doi.org/10.1002/
oby.22051
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ghrelin, PYY, 2% i 3152 )5t upx] ebsie}, 48w
L Argte) chabdEet Bl g, AE o] weh Zebd 4 9.2

13. A& At A AT 22 o2 B H A}

A go] AxH o2 Folw F7| A9 oflf 7] AHot M F AL R o]
o]z = Hx EAth. CARBFUNC ol A& ek 1A 94
o] 37§¥ BHBE t %&0|1 ghrelin &4& 4& A AT, 2
H%E%Q%ﬂﬂW% A 5hA] 9ttt 127 oll= Al AAFZ 9

ANEAFE Bl et HA A

o ok 7154, S
Py

14. 3 AE2 AEA AA'Y o E A =70

AEol 2B} AR L B82S 37 Zo|x| FILE EF BHE
G 2 39 4 SIE) o9 S BHB el H3H Ao st
o o] A= Real A 2 4 Qlrks Aol itk wiwl ejel AE
02 BE FH IAEDFS AAFAEA L) T2E A Ao
AejA} B7 T 5 Ak o2

ek | Eol A
7 QaEI) AEoR
7t & 37h YTk sl A A EA WA7 REebs £ opyr). £
AT M2 The A Ro| gt} ¥

26gumithran, P., et al. (2013). Ketosis and appetite-mediating nutrients and
hormones after weight loss. PMID: 23632752; Nymo, S., et al. (2020). Association
Between Ketosis and Changes in Appetite Markers with Weight Loss Following a Very
Low-Energy Diet. PMID: 33230962; Effect of d-B-Hydroxybutyrate-(R)-1,3 Butanediol on
Appetite Regulation in People with Prediabetes. (2023). PMID: 36565045.

27Relationship between Ketones, Ghrelin, and Appetite on Isocaloric Diets with
Varying Carbohydrate Quality and Amount: Results from the CARBFUNC Randomized
Controlled Trial. (2023). PMID: 36894239.

28Relationship between Ketones, Ghrelin, and Appetite on Isocaloric Diets with
Varying Carbohydrate Quality and Amount: Results from the CARBFUNC Randomized
Controlled Trial. (2023). PMID: 36894239.

29pychalska & Crawford (2017); Stubbs et al. (2018); Myette-Coté, E., et al. (2023).
The effect of acute and 14-day exogenous ketone supplementation on glycemic control
in adults with type 2 diabetes: two randomized controlled trials. PMID: 37991451.

30pychalska & Crawford (2017); Stubbs et al. (2018); Myette-Coté, E., et al. (2023).
The effect of acute and 14-day exogenous ketone supplementation on glycemic control
in adults with type 2 diabetes: two randomized controlled trials. PMID: 37991451.
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15. Aol A28 ol 2)A BHBE ojH ZAx}
2 ngss}

AP SR B AR 7} 3 B okt 2024 A28 I
WIFA| ol A= A AL H o
o] Lobx 1, el
a7} Bakgic. 2
£ 34 el 2Elrt 32 el
3 , 1497 318 A H B3l = fructosamine
B o) Az o] A E X Gttt 20259 M o] waRT
N i

o

A1 ketone monoester®} ketone salt7} g4 &
iAUCE 212t 36%%} 22% R th= A1p7t B gt 32

o] z}o]= BHB &2}7} ‘AA|, FA 3} 3A| Fojstrpol mat &
2 £ 0SS HoEnh 3539, AT EY, 47 HbAles A=
o2 At & 7k S4AIE S o] 8ol A7 DX & S
Il A= QF H k.33

E113. AU AR AY A7 S AN AENTY PR At
H
g QA AE AT A=A A
BHBE o7 &2]+=7t ketone ester-salt & A 4 | ©@43H8 Azt A4k 4k
A% 32 B3l Wild A
A= FAEF BE 4% 2A 7k
A ikl ed 2 54 BHB &5 &4 | AFANTE-E2E AT
NEFA-Ql&&lo] §igh = 9l | o] 37 ¥igt
gel7l g2 AR BHB #Fxlo] 34 A48 | AAtsj el 9] 2] & 7154
Foqs an ‘HbAlc A5 oHE s}
A3 W o] A A AEA 20 2] | BHB ol oz dFalo]
ol th& Ao Wt

Z 2]: Stubbs et al. (2018); Myette-Coté et al. (2023);
2024-2025 A28 T =4 ketone monoester WA H-S vIEF O 2
2 Aol A .

31 A ketone monoester drink reduces postprandial blood glucose concentrations in
adults with type 2 diabetes: a randomised controlled trial. (2024). PMID: 38483543.

32Myette-Coté et al. (2023), PMID: 37991451; Ketone supplementation
dose-dependently lowers postprandial blood glucose, lipid and ghrelin levels in
individuals with type 2 diabetes: a randomised crossover study. (2025). PMID:
41315088.

33Myette-C()té et al. (2023), PMID: 37991451; Ketone supplementation
dose-dependently lowers postprandial blood glucose, lipid and ghrelin levels in
individuals with type 2 diabetes: a randomised crossover study. (2025). PMID:
41315088.
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16. ‘BHB7} =t = A AHA17F 8 €2 22 ok

BHB= %= ¢lojof st thatadoltt. JF4 A=A L0lA
o] eutet A5, AU AlE T Fo A S, ded 2EAd
DKA©JA o] B4 52 2 n)7} A3 th2r}. 53] DKACIA = 7
EA33 9 AbS, gek Al o] ol YRR ge)A A
A&t 28 of ket

R HE AT £2 BHBZF AU AR 2. 2 R-2] ]t BA]
A AL otk T RS2 BTGk Aol BHB S
o] 454 AR £x 3, o] AAEH LS WSt
AL Sk oty Gt sk shrto 2 (Fe AlE w2
AEE w4 Ak ®

429 AE Aol BHBY 9Jnl FE 5318 Hrhg ol 2]
obUL}. B48HE ARHO R A% EEG Bk Folx, BEEHAY
424 g, Aol aE F55] FFSHEA Baghulel A

ol BAL AN BEE 51 Bl A Mol At BF
BHB7} 0.8 mmol/L1A] 2.0 mmol/LJAA| 2t HbAlc, A SdH,
FER 7Y, A, AW, 2} A o] o FA WA 2

Hotop gtet, 7132 JGABE HebshA| T thAshA] bt

£ 11-4. BHB Q704 Zohsl A2 msl7] 918 ohal 7ha] A2

34 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises: Standards of Care in
Diabetes-2026. *Diabetes Care, 49*(Suppl. 1); Puchalska & Crawford (2017).

35Circulating B-Hydroxybutyrate in Glycemic Progression and Diabetic
Cardiomyopathy: Adaptive Signal or Maladaptive Substrate? (2026). PMID: 42449988.

36puchalska & Crawford (2017); American Diabetes Association Professional
Practice Committee. (2026). *Standards of Care in Diabetes-2026*, Sections 5 and 6.

37pychalska & Crawford (2017); American Diabetes Association Professional
Practice Committee. (2026). *Standards of Care in Diabetes-2026* Sections 5 and 6.
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oA g ol%

1 NZE-5EATRJA7E AN A | ZIHEAL A EAE
17} w23t7] 913l

2 WA AIEAIARIZE, e]Ql | A2 #o] A& T2 7]
/g A= Foll7t o]

3 BHB 5=t L&At A | 34 1= 37 A=
ORIz} o a7k ote 4 U

4 dG-AFFE L2 AN | EAEA HEt 2 A88
I7F AR R FotR =7t = oy 7] wi ol

5 Hh) A3y A3 EAlE | HDACNLRP3- A% & &
et S LR 7|H =Ao] E)

Z4]: Puchalska & Crawford (2017); Chriett et al. (2019);
Ho et al. (2020); Myette-Coté et al. (2023); 2= A4 AE
BAE S HIR O 2 2 Aol 4.

18. o] Zo] Z&: AIEA = ‘EIHUA A2t

A2 &= BHB7} ©st ol 2] @HHAIE gol o=
5] HojZt}. BHBE n|EZEgjotojlA] Agle| 11, 485
o, d54A e A=ntd o] dF= = & A A&
ol & g = 7HsAdo] Al ol Loj| A T 11 Qo) 3839
A2 EAe d4A LS Ao E ou|shA] &
=0 ¢5 HDAC &= A3/ =40] 13, NLRP3 JA|9] 24
T AL £ o, QR A FYEIE Attt o2
o}, @b BHBE= s X &E240] oyt A El & A4+
F 2 i7iA 2 B A o] 71 Y Sofr) 404142

S Ao A= A S otxA o 2 271t} A EAo] LDL -C, ZA
2% b AW, A ¥} DKAC) o E Y2 =

Ho LIS ]o,—'—'-\_
=z

2] 2712|379} 3|2 &7 Alnd R} 43

38pychalska, P., & Crawford, P. A. (2017). Multi-dimensional Roles of Ketone Bodies
in Fuel Metabolism, Signaling, and Therapeutics. *Cell Metabolism, 25%(2), 262-284.
https://doi.org/10.1016/j.cmet.2016.12.022

39 A ketone monoester drink reduces postprandial blood glucose concentrations in
adults with type 2 diabetes: a randomised controlled trial. (2024). PMID: 38483543.

40 Acidosis Licenses the NLRP3 Inflammasome-Inhibiting Effects of
Beta-Hydroxybutyrate and Short-Chain Carboxylic Acids. (2025). PMID: 40654769.

41Chrie‘[t, S., etal. (2019). Prominent action of butyrate over -hydroxybutyrate as
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dose-dependently lowers postprandial blood glucose, lipid and ghrelin levels in
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*Standards of Care in Diabetes-2026%, Sections 5, 6, 9 and 16. Diabetes Care, 49(Suppl.
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4Goldenberg, J. Z., et al. (2021). Efficacy and safety of low and very low
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SImpact of very low carbohydrate ketogenic diets on cardiovascular risk factors
among patients with type 2 diabetes; GRADE-assessed systematic review and
meta-analysis of clinical trials. (2024). PMID: 39030553.

The Impact of the Ketogenic Diet on the Lipid Profile in Adults: A Comprehensive
Review and Meta-Regression Analysis of Randomized Controlled Trials. (2026). PMID:
41621647; Ketogenic diet-induced changes in adult lipid metabolism: a comprehensive
systematic review and meta-regression of randomized controlled trials. (2026). PMID:
42056882.
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7Impact of very low carbohydrate ketogenic diets on cardiovascular risk factors
among patients with type 2 diabetes; GRADE-assessed systematic review and
meta-analysis of clinical trials. (2024). PMID: 39030553.

8The Impact of the Ketogenic Diet on the Lipid Profile in Adults: A Comprehensive
Review and Meta-Regression Analysis of Randomized Controlled Trials. (2026). PMID:
41621647; Ketogenic diet-induced changes in adult lipid metabolism: a comprehensive
systematic review and meta-regression of randomized controlled trials. (2026). PMID:
42056882.

9Effects of very low-carbohydrate ketogenic diets on lipid profiles in
normal-weight adults: a meta-analysis. (2023). PMID: 36931263.

01mpact of the ketogenic diet as a dietary approach on cardiovascular disease risk

factors: a meta-analysis of randomized clinical trials. (2024). PMID: 39097343;
American Heart Association/American College of Cardiology. (2026). Guideline on the
Management of Dyslipidemia.
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1 American Heart Association/American College of Cardiology. (2026). Guideline
on the Management of Dyslipidemia: Top Things to Know. ApoB measurement is
useful in selected adults including those with diabetes or elevated triglycerides.

12 American Heart Association/American College of Cardiology. (2026). Guideline
on the Management of Dyslipidemia: Top Things to Know. ApoB measurement is
useful in selected adults including those with diabetes or elevated triglycerides.

13 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.
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14Tay, J., et al. (2018). Effects of an energy-restricted low-carbohydrate, high
unsaturated fat/low saturated fat diet versus a high-carbohydrate, low-fat diet in type 2
diabetes: A 2-year randomized clinical trial. *Diabetes, Obesity and Metabolism,
20*(4), 858-871. PMID: 29178536.

15 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.

16Oyabu, C., etal. (2018). Effect of low-carbohydrate diet on markers of renal
function in patients with type 2 diabetes: A meta-analysis. PMID: 29904998; Tay et al.
(2018).

17Tay, J., et al. (2018). Effects of an energy-restricted low-carbohydrate, high
unsaturated fat/low saturated fat diet versus a high-carbohydrate, low-fat diet in type 2
diabetes: A 2-year randomized clinical trial. *Diabetes, Obesity and Metabolism,
20*(4), 858-871. PMID: 29178536.

180yabu, C., et al. (2018). Effect of low-carbohydrate diet on markers of renal
function in patients with type 2 diabetes: A meta-analysis. PMID: 29904998; Tay et al.
(2018).
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19Acharya, P., etal. (2021). Incidence and Characteristics of Kidney Stones in
Patients on Ketogenic Diet: A Systematic Review and Meta-Analysis. *Diseases, 9%(2),
39. PMID: 34070285.

20 Acharya, P, et al. (2021). Incidence and Characteristics of Kidney Stones in
Patients on Ketogenic Diet: A Systematic Review and Meta-Analysis. *Diseases, 9%(2),
39. PMID: 34070285.

21Gohari, S., et al. (2023). The effect of DASH and ketogenic diets intervention on
serum uric acid concentration: a systematic review and meta-analysis of randomized
controlled trials. *Scientific Reports*. PMID: 37380733.

227heng, L., et al. (2026). Association between ketogenic diet and gout among U.S.
adults with diabetes. *International Journal of Surgery*. PMID: 41556160.
Cross-sectional observational evidence; causality cannot be inferred.
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23Gohari, S., etal. (2023). The effect of DASH and ketogenic diets intervention on
serum uric acid concentration: a systematic review and meta-analysis of randomized
controlled trials. *Scientific Reports*. PMID: 37380733.

247heng, L., et al. (2026). Association between ketogenic diet and gout among U.S.
adults with diabetes. *International Journal of Surgery*. PMID: 41556160.
Cross-sectional observational evidence; causality cannot be inferred.

2SSymptoms during initiation of a ketogenic diet: a scoping review of occurrence
rates, mechanisms and relief strategies. (2025). PMID: 40206956.

26Symptoms during initiation of a ketogenic diet: a scoping review of occurrence
rates, mechanisms and relief strategies. (2025). PMID: 40206956.

27 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026%, Sections 5, 6, 9 and 16. Diabetes Care, 49(Suppl.
1).

28Schopf, C., Assmann, M., Wolke, N., et al. (2026). Adverse events and tolerability
of ketogenic diets - a systematic literature analysis. *BMC Nutrition, 12%(1), 44. PMID:
41715236.
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29Schopf, C., Assmann, M., Wolke, N., et al. (2026). Adverse events and tolerability
of ketogenic diets - a systematic literature analysis. *BMC Nutrition, 12%(1), 44. PMID:
41715236.

30 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.

31 Assessment of micronutrients in a 12-wk ketogenic diet in obese adults. (2019).
PMID: 31445313; Cervenka, M. C., et al. (2021). International Recommendations for
the Management of Adults Treated With Ketogenic Diet Therapies. PMID: 34840865.

32 Assessment of micronutrients in a 12-wk ketogenic diet in obese adults. (2019).
PMID: 31445313; Cervenka, M. C., et al. (2021). International Recommendations for
the Management of Adults Treated With Ketogenic Diet Therapies. PMID: 34840865.

33 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.
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34 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026%, Sections 5, 6, 9 and 16. Diabetes Care, 49(Suppl.
1).

35 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026% Sections 5, 6, 9 and 16. Diabetes Care, 49(Suppl.
1).

36Tay, J., etal. (2018). Effects of an energy-restricted low-carbohydrate, high
unsaturated fat/low saturated fat diet versus a high-carbohydrate, low-fat diet in type 2
diabetes: A 2-year randomized clinical trial. *Diabetes, Obesity and Metabolism,
20%(4), 858-871. PMID: 29178536.

37 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026*, Section 5 recommendation 5.26 and Section 9
SGLT inhibition and risk of ketosis. DKA incidence in T2D treated with SGLT inhibitors
estimated at 0.6-4.9 events/1,000 person-years.

38 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026, Section 5 recommendation 5.26 and Section 9
SGLT inhibition and risk of ketosis. DKA incidence in T2D treated with SGLT inhibitors
estimated at 0.6-4.9 events/1,000 person-years.
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39 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises; Diabetes Care in the
Hospital: Standards of Care in Diabetes-2026. DKA criteria include diabetes/
hyperglycemia, 3-hydroxybutyrate =3.0 mmol/L or urine ketones, and metabolic
acidosis.

40 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises; Diabetes Care in the
Hospital: Standards of Care in Diabetes-2026. DKA criteria include diabetes/
hyperglycemia, B-hydroxybutyrate =3.0 mmol/L or urine ketones, and metabolic
acidosis.

4. American Diabetes Association Professional Practice Committee. (2026).
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Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises; Diabetes Care in the
Hospital: Standards of Care in Diabetes-2026. DKA criteria include diabetes/
hyperglycemia, 8-hydroxybutyrate =3.0 mmol/L or urine ketones, and metabolic
acidosis.

“2Goldenberg, J. Z., et al. (2021). Efficacy and safety of low and very low
carbohydrate diets for type 2 diabetes remission. *BM], 372*%, m4743. PMID: 33441384.

43Tay, J., etal. (2018). Effects of an energy-restricted low-carbohydrate, high
unsaturated fat/low saturated fat diet versus a high-carbohydrate, low-fat diet in type 2
diabetes: A 2-year randomized clinical trial. *Diabetes, Obesity and Metabolism,
20*(4), 858-871. PMID: 29178536.

44Goldenberg, J.Z., etal. (2021). Efficacy and safety of low and very low
carbohydrate diets for type 2 diabetes remission. *BM]J, 372*, m4743. PMID: 33441384.

45Goldenberg, J. Z., et al. (2021). Efficacy and safety of low and very low
carbohydrate diets for type 2 diabetes remission. *BM], 372*%, m4743. PMID: 33441384.

46Goldenberg, J. Z., et al. (2021). Efficacy and safety of low and very low
carbohydrate diets for type 2 diabetes remission. *BM]J, 372% m4743. PMID: 33441384.
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47 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.

48 American Heart Association/American College of Cardiology. (2026). Guideline
on the Management of Dyslipidemia: Top Things to Know. ApoB measurement is
useful in selected adults including those with diabetes or elevated triglycerides.

49 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026*, Section 5 recommendation 5.26 and Section 9
SGLT inhibition and risk of ketosis. DKA incidence in T2D treated with SGLT inhibitors
estimated at 0.6-4.9 events/1,000 person-years.
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50 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026%, Section 5 recommendation 5.26 and Section 9
SGLT inhibition and risk of ketosis. DKA incidence in T2D treated with SGLT inhibitors
estimated at 0.6-4.9 events/1,000 person-years.

51 American Diabetes Association Professional Practice Committee. (2026).
Glycemic Goals, Hypoglycemia, and Hyperglycemic Crises; Diabetes Care in the
Hospital: Standards of Care in Diabetes-2026. DKA criteria include diabetes/
hyperglycemia, B-hydroxybutyrate =3.0 mmol/L or urine ketones, and metabolic
acidosis.

52 charya, P, et al. (2021). Incidence and Characteristics of Kidney Stones in
Patients on Ketogenic Diet: A Systematic Review and Meta-Analysis. *Diseases, 9%(2),
39. PMID: 34070285.

537Zheng, L., et al. (2026). Association between ketogenic diet and gout among U.S.
adults with diabetes. *International Journal of Surgery*. PMID: 41556160.
Cross-sectional observational evidence; causality cannot be inferred.

54 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026%, Sections 5, 6, 9 and 16. Diabetes Care, 49(Suppl.
1).
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55 American Heart Association/American College of Cardiology. (2026). Guideline
on the Management of Dyslipidemia: Top Things to Know. ApoB measurement is
useful in selected adults including those with diabetes or elevated triglycerides.

56 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.

57The Impact of the Ketogenic Diet on the Lipid Profile in Adults: A Comprehensive
Review and Meta-Regression Analysis of Randomized Controlled Trials. (2026). PMID:
41621647; Ketogenic diet-induced changes in adult lipid metabolism: a comprehensive
systematic review and meta-regression of randomized controlled trials. (2026). PMID:
42056882.

58 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49%(Suppl. 1). Recommendations
5.29-5.31 and fat section.

14



A BAAEA Q] G 2]& CHAPTER 18. 4|24 cha & A

A= 27 AR E A ehgteh Wl TG} dgo] Fobirt 4]
AFZIo] REEA] Zof Stk E7 % ob%) gich

WA, BAE BIE EEEE A G AT BTk 2026 BB
& AAH Lo M A7 7|2 o] 3ol 7} 2 AH R
ek QIS Botstel W ERA NS RA g AAH R
S5He 177} W st

A ZAE S5 AEA 2 A28 FirgolA SR, HDL-
C, 89 =22 TFS /IS 4 Aot 12y LDL-C ’E-g-2 <
=, 3?1 RCT HIEHZ A of| A= B2 Q1
LDL-C “&&°] &% %Jit} ApoB+& LDL-Cet 87 7i919] /47 s
3 A %‘% g7kol7] Yo He g Qe 4 ot W g4 %
L uFIgL RS 7 E
AAE A&t APl Al o 22 e 45HE A
o] oFHEAt ADA 20262 o] Aol A=A o€l
Hugth AET A FES AHE ot AP E AJARA
oF ekE 2 & FAlol Al of gt o4
upeta] 247 AQtohe= Al AlEAY] BRE T B2 Ao
U H 2 Al E o] otk ERSA Y Ao {E FH 2R AL
o] A& wolu, B ghg ehdtE-S Ao, @3- A - A%

s

X
¢
o.

59The Impact of the Ketogenic Diet on the Lipid Profile in Adults: A Comprehensive
Review and Meta-Regression Analysis of Randomized Controlled Trials. (2026). PMID:
41621647; Ketogenic diet-induced changes in adult lipid metabolism: a comprehensive
systematic review and meta-regression of randomized controlled trials. (2026). PMID:
42056882.

6OSch0pf, C., Assmann, M., Wolke, N., et al. (2026). Adverse events and tolerability
of ketogenic diets - a systematic literature analysis. *BMC Nutrition, 12%(1), 44. PMID:
41715236.

61 Impact of very low carbohydrate ketogenic diets on cardiovascular risk factors
among patients with type 2 diabetes; GRADE-assessed systematic review and
meta-analysis of clinical trials. (2024). PMID: 39030553.

62The Impact of the Ketogenic Diet on the Lipid Profile in Adults: A Comprehensive
Review and Meta-Regression Analysis of Randomized Controlled Trials. (2026). PMID:
41621647; Ketogenic diet-induced changes in adult lipid metabolism: a comprehensive
systematic review and meta-regression of randomized controlled trials. (2026). PMID:
42056882.

63Schopf, C., Assmann, M., Wolke, N., et al. (2026). Adverse events and tolerability
of ketogenic diets - a systematic literature analysis. *BMC Nutrition, 12%(1), 44. PMID:
41715236.

64 American Diabetes Association Professional Practice Committee. (2026).
*Standards of Care in Diabetes-2026%, Section 5 recommendation 5.26 and Section 9
SGLT inhibition and risk of ketosis. DKA incidence in T2D treated with SGLT inhibitors
estimated at 0.6-4.9 events/1,000 person-years.
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65 American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1). Recommendations
5.29-5.31 and fat section.

66Choy, K. Y. C., & Louie, J. C. Y. (2023). The effects of the ketogenic diet for the
management of type 2 diabetes mellitus: A systematic review and meta-analysis of
recent studies. *Diabetes & Metabolic Syndrome, 17*(12), 102905. PMID: 38006799.
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L American Diabetes Association Professional Practice Committee. (2026).
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:

Standards of Care in Diabetes-2026. *Diabetes Care, 49*(Suppl. 1), S89-S131.

2 American Diabetes Association Professional Practice Committee. (2026).

Standards of Care in Diabetes-2026, Section 5.

3 American Diabetes Association Professional Practice Committee. (2026).

Standards of Care in Diabetes-2026, Section 5.

4American Diabetes Association Professional Practice Committee. (2026).

Standards of Care in Diabetes-2026, Section 5.
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5American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes-2026, Section 5.

% American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes-2026, Section 5.
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7Gardner, C. D., Landry, M. J., Perelman, D., et al. (2022). Effect of a ketogenic diet
versus Mediterranean diet on glycated hemoglobin in individuals with prediabetes and
type 2 diabetes mellitus: The interventional Keto-Med randomized crossover trial.
*American Journal of Clinical Nutrition, 116%(3), 640-652. PMID: 35641199.
8Gardner et al. (2022). Keto-Med randomized crossover trial.
9Hall, K. D., Guo, J., Courville, A. B., et al. (2021). Effect of a plant-based, low-fat
diet versus an animal-based, ketogenic diet on ad libitum energy intake. *Nature
Medicine, 27%, 344-353. PMID: 33479499.
101all et al. (2021). Nature Medicine, 27, 344-353.
Hall etal. (2021). Nature Medicine, 27, 344-353.
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ZXx]: Hall etal. (2021); Gardner et al. (2022); Jenkins et al.
(2022); Barnard et al. (2006, 2009); Goldenberg et al. (2021).
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12jenkins, D. J. A., Jones, P. J. H., Abdullah, M. M. H., et al. (2022).

Low-carbohydrate vegan diets in diabetes for weight loss and sustainability: a
randomized controlled trial. *American Journal of Clinical Nutrition, 116*(5),

1240-1250. PMID: 36156115.
BJenkins et al. (2022). Low-carbohydrate vegan RCT.
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14lenkins etal. (2022). Low-carbohydrate vegan RCT.

15Barnard, N. D., Cohen, J., Jenkins, D. J. A., et al. (2006). A low-fat vegan diet
improves glycemic control and cardiovascular risk factors in a randomized clinical
trial in individuals with type 2 diabetes. *Diabetes Care, 29*(8), 1777-1783. PMID:
16873779; Barnard, N. D., et al. (2009). A low-fat vegan diet and a conventional diabetes
diet in the treatment of type 2 diabetes: a randomized, controlled, 74-wk clinical trial.
*American Journal of Clinical Nutrition, 89%(5), 1588S-1596S. PMID: 19339401.

1616e, Y. M., Kim, S. A., Lee, I. K., et al. (2016). Effect of a brown rice based vegan
diet and conventional diabetic diet on glycemic control of patients with type 2 diabetes:
a 12-week randomized clinical trial. *PLoS ONE, 11%(6), €0155918. PMID: 27253526.

17G01denberg, J.Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis of published and unpublished randomized trial data. *BMJ, 372%,
m4743. PMID: 33441384.

18Goldenberg et al. (2021). BMJ, 372, m4743.

19Effect of Dietary Approaches on Glycemic Control in Patients with Type 2
Diabetes: A Systematic Review with Network Meta-Analysis of Randomized Trials.
(2023). PMID: 37513574

20Dietary approaches network meta-analysis (2023). PMID: 37513574.
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2lyall et al. (2021). Nature Medicine, 27, 344-353.

ZZTay, J., Thompson, C. H., Luscombe-Marsh, N. D., et al. (2018). Effects of an
energy-restricted low-carbohydrate, high unsaturated fat/low saturated fat diet versus
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23Gardner et al. (2022). Keto-Med randomized crossover trial.

24 Dietary approaches network meta-analysis (2023). PMID: 37513574.
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30 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes-2026, Section 5.

3lGoldenberg et al. (2021). BMJ, 372, m4743.

32 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes-2026, Section 5.

33 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes-2026, Section 5.

34Goldenberg et al. (2021). BMJ, 372, m4743.

35 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes-2026, Section 5.
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36Gardner et al. (2022). Keto-Med randomized crossover trial.
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Standards of Care in Diabetes-2026, Section 5.
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Standards of Care in Diabetes-2026, Section 5.
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33poff, A. M., Koutnik, A. P., & Egan, B. (2020). Nutritional ketosis with ketogenic
diets or exogenous ketones: Features, convergence, and divergence. *Current Sports
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Hyegetarian and Vegan Dietary Patterns to Treat Adult Type 2 Diabetes: A
Systematic Review and Meta-Analysis of Randomized Controlled Trials. (2024). PMID:
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121y M., et al. (2025). Effects of Vegetarian or Vegan Diets on Glycemic and
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16poff, A. M., Koutnik, A. P., & Egan, B. (2020). Nutritional ketosis with ketogenic
diets or exogenous ketones: Features, convergence, and divergence. *Current Sports
Medicine Reports, 19%(7), 251-259.
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Figure 16-1. Basic Structure of a Plant-Based Ketogenic Meal
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10 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Table 5.2; USDA FoodData Central nutrient profiles.
11USDA FoodData Central. Broccoli, raw, FDC 170379; American Diabetes
Association Professional Practice Committee. (2026). Ibid.
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12 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
food-pattern approach emphasizing overall dietary pattern rather than single nutrients
or foods.

13 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
minimizing added sugars, refined and ultraprocessed foods.

14USDA FoodData Central. Mushrooms, white, raw, FDC 169251: 22 kcal, protein
3.09 g, carbohydrate 3.26 g per 100 g.

15USDA FoodData Gentral food-composition system; values vary by food form and
preparation.

16 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
minimizing added sugar and sodium from processed foods.
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17USDA FoodData Central. Seaweed, kelp, raw, FDC 168457: carbohydrate 9.57 g,
protein 1.68 g, magnesium 121 mg, calcium 168 mg per 100 g.

18National Institutes of Health, Office of Dietary Supplements. Iodine Fact Sheet for
Health Professionals. Seaweed iodine content varies widely by species and source.

19 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
sodium and processed-food recommendations.

20SDA FoodData Central. Tofu, raw, firm, prepared with calcium sulfate, FDC
172475: protein 17.27 g, carbohydrate 2.78 g, fat 8.72 g per 100 g.

21 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendation 5.29 on plant-based protein sources.
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22 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendations 5.20 and 5.25.

23USDA FoodData Central. Tempeh, cooked, FDC 172467: protein 19.91 g, fat 11.38
g, carbohydrate 7.62 g per 100 g.

24USDA FoodData Central and product labeling principles: branded tempeh
formulations vary by ingredients and moisture.

25 American Diabetes Association Professional Practice Committee. (2026). Ibid.;
evidence for glycemic effects should be based on clinical outcomes, not fermentation
status alone.

26USDA FoodData Central. Edamame, frozen, prepared, FDC 168411: protein 11.90
g, fiber 5.20 g, carbohydrate 8.91 g per 100 g.

27USDA FoodData Central. Peas, green, cooked, FDC 170420: carbohydrate 15.60 g,
fiber 5.50 g, protein 5.36 g per 100 g.
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28 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
individualized macronutrient distribution and carbohydrate monitoring.

29USDA FoodData Central. Nuts, almonds, FDC 170567: fat 49.93 g, protein 21.15 g,
fiber 12.5 g per 100 g.

30USDA FoodData Central. Nuts, almonds, FDC 170567; energy density 579 kcal per
100 g.

31 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
minimizing added sugars, sodium and ultraprocessed foods.
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32USDA FoodData Central. Seeds, chia seeds, dried, FDC 170554: carbohydrate

42.12 g, fiber 34.40 g, protein 16.54 g, fat 30.74 g per 100 g.

33 American Diabetes Association. Get to Know Carbs: “Net carbs” has no legal FDA
definition and is not recognized as a formal ADA term; total carbohydrate is
recommended for label-based counting.

34U.S. Food and Drug Administration. 21 CFR 101.9; dietary fiber is included within
total carbohydrate on Nutrition Facts labeling.

35USDA FoodData Central. Avocados, raw, all commercial varieties, FDC 171705: fat
14.66 g, carbohydrate 8.53 g, fiber 6.70 g per 100 g.

36USDA National Nutrient Database / FoodData Central legacy record. Olives, ripe,
canned: fat 10.68 g, fiber 3.2 g, sodium 872 mg per 100 g.
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37 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendations 5.29-5.31.

38 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
emphasis on nutrient-dense foods and overall food pattern.

39 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
individualized meal plans based on calories, weight and metabolic goals.
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40 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendation 5.31 to limit foods high in saturated fat.

41 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
individualized carbohydrate intake and whole-food quality.

42 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendation 5.25 and Table 5.2: choose water over sugar-sweetened beverages
and juices.

43 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
individualized glycemic response and carbohydrate monitoring.

44 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
nutrition plans should account for cultural preferences, access, health literacy and
sustainability.
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45 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
minimizing added sugars and sodium from processed foods.

46 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendation 5.20: sodium <2,300 mg/day as clinically appropriate.

47U.8. Food and Drug Administration. 21 CFR 101.9, Nutrition Facts labeling;
American Diabetes Association Professional Practice Committee. (2026).

48 American Diabetes Association. Get to Know Carbs. Net carbs is not legally
defined; total carbohydrate and individual glucose response should guide counting.
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49 American Diabetes Association Professional Practice Committee. (2026). Ibid.,

individualized glucose monitoring and ketone-risk guidance.
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50 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
emphasis on nonstarchy vegetables, plant proteins, nuts, seeds and minimally
processed foods.

51 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
practical tools, personal preferences and sustainable eating patterns.

52 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendation 5.31; Chapter 12 of this book on lipid response and saturated fat.
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I American Diabetes Association Professional Practice Committee. (2026).
Facilitating positive health behaviors and well-being to improve health outcomes:
Standards of Care in Diabetes—2026. *Diabetes Care, 49*(Suppl. 1), S89-S131.

2 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
Recommendations 5.29-5.31 and section “Fats.”

3National Academies / standard lipid biochemistry classification of saturated,
monounsaturated, and polyunsaturated fatty acids; ADA (2026), section “Fats.”

4Standard fatty-acid chemistry: saturation describes the number of
carbon-carbon double bonds; membrane and physical properties vary with chain
length and unsaturation.

5American Diabetes Association Professional Practice Committee. (2026). Ibid.,
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Table 5.2: use avocado, canola, and olive oils in place of fats high in saturated fat such
as butter, coconut oil, lard, and shortening.

6 American Diabetes Association Professional Practice Committee. (2026). Ibid.;
dietary-fat effects depend on the replacement nutrient.

"Tmamura, F., Micha, R., Wu, J. H. Y, et al. (2016). Effects of saturated fat,
polyunsaturated fat, monounsaturated fat, and carbohydrate on glucose-insulin
homeostasis: A systematic review and meta-analysis of randomised controlled feeding
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8Imamura et al. (2016). Ibid.; ADA (2026), section “Fats.”
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9USDA FoodData Central fatty-acid profiles for olive oil, avocado, almonds, and
macadamia nuts.
0Imamura et al. (2016). In isocaloric exchanges, MUFA replacing carbohydrate
lowered HbAlc and HOMA-IR in pooled feeding trials.
1ySDA FoodData Central food composition records; whole avocado and nuts
provide fiber, protein, minerals, and unsaturated fat unlike extracted oils.
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12 American Diabetes Association Professional Practice Committee. (2026). Table
5.2 and Recommendation 5.31.

13U.S. Department of Agriculture. FoodData Central. Oils provide approximately 9
keal/g of fat and essentially no dietary fiber or protein.

14 American Diabetes Association Professional Practice Committee. (2026).
Mediterranean-style dietary pattern discussion; emphasis remains on the whole eating
pattern.

15USDA FoodData Central. Avocados, raw, all commercial varieties: total fat 14.66
g, MUFA 9.799 g, saturated fat 2.126 g, fiber 6.7 g per 100 g.

16USDA FoodData Central. Avocado nutrient profile; ADA (2026) recommends
nutrient-dense minimally processed foods and unsaturated fat sources.
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17USDA FoodData Central. Avocado energy density is approximately 160 keal per
100 g; portion should be individualized to energy and weight goals.

I8National Institutes of Health, Office of Dietary Supplements. Omega-3 Fatty Acids
Fact Sheet for Health Professionals. ALA and linoleic acid are essential fatty acids.

Imamura et al. (2016). PUFA substitution showed the most consistent favorable
effects on several glucose-insulin metrics.

20NTH ODS Omega-3 Fact Sheet; USDA FoodData Central nutrient profiles for
walnuts, flax, chia, soy, and canola.

leu, H., Liu, R., Chang, M., Huang, J., & Wang, X. (2017). Dietary linoleic acid
intake and blood inflammatory markers: A systematic review and meta-analysis of
randomized controlled trials. *Food & Function, 8% 3091-3103. https://doi.org/10.1039/
C7F000433H
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8. 2u|7}-329] U H2 ALAY

Al 24 AAto| A @ 7}-32] 7] B x]HpARe- ALATE NIH Office of
Dietary Supplementsol] W2 H ALA+= ofupy| et ofuby|-f- %]of
M, 3%, JhEete, diF8 5ol 0] ot ALAE A HAtol 2
2 AJAbol| 4] FLE5] o) of ghr 24

NIH 250l A] ofubi|F- 1352 ALA 2F7.26 g, XIOK] 12
5.06 g, @5 124 2.57 g, ofui] 1862 2.35 g A =& A&
o}, AA| AAfel| A= 7185 52| 7] Bt} X|oby|-ofui]- S A 4]

ol et SR g F Fi AES $41817] S

[>

=

ofuby| = EMZ om AstE x| g BB E vl go] B2 4
910} ZHobA] AL§HE Aol Al g o]}, XobK & 45 W] &
% ol Ho| Eoh A EYeel 2 E

L EEEEL R
AL 4 F9) YRk

225y et al. (2017). Thirty RCTs with 1,377 participants found no significant pooled
increase in TNF-q, IL-6, adiponectin, MCP-1, or CRP with higher dietary linoleic acid
intake.

23 American Diabetes Association Professional Practice Committee. (2026). Ibid.,
emphasis on minimally processed foods and limiting refined/ultraprocessed foods.

24National Institutes of Health, Office of Dietary Supplements. Omega-3 Fatty Acids
Fact Sheet for Health Professionals.

25NIH ODS Omega-3 Fact Sheet, Table of selected food sources: flaxseed 0il 7.26 g
ALA/tbsp; chia 5.06 g/oz; walnuts 2.57 g/oz; flaxseed 2.35 g/tbsp; canola oil 1.28 g/tbsp;
soybean 0il 0.92 g/thsp.

26General food-preparation principle; ground flax improves practical access to the
seed contents, and chia forms a water-absorbing gel due to its fiber content.
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X 17-3. Y E AEA ouj7}-3 22U ALA

AE 7EF ALA(g) Zg d

OFHRA] - 12= 7.26 7t ET =374
24 T vt

2]o}X) 122(2F28 g) 5.06 FR-AdeE-EY

= 122(2F 28 g) 2.57 7HA- A E -2 A
29

ofuky, 54 12« 2.35 B 5 AFAME

FH=ate 12 1.28 2o-zgg

ze 12« 0.92 z8 & A 7|

S A Alat

Z4]: NIH Office of Dietary Supplements, Omega-3 Fatty
Acids Fact Sheet for Health Professionals.

9. ALA7} EPAS} DHAE v} = 42 At

2
ALAE Aol A EPASF DHAZ Z3HeE 4= QA9 80| &7
T}, NIH= ALA°A| EPA, DHAZ 9] X gto
20| 15% n|vto]gtal Attt £5] DHAR 9| 22 ¢
Ao A QIch”

wj2hA] ALAS F-85] B 212 EPA-DHA el Y5t e
e o) ghch H A2 AAS %Xl 51214 EPADHAZ A
A S stew oA 2 FA Selet 259 (algal oil)o] shike] A
El2)7} F 4= o}, EPASF DHAE 2l sl mlA| 2ol Al 2H/d =
™, 217]= HolAkeS &3l ol & AT
oA 2m|7}-3 BEA7E @F2 X &5} 2t
E—‘é} | &t} ADA 20262 n-3 EZA|7F dHlF o2
24g NPT A2 A A5k o, AR of
o) B3 E QAR ufe} b2 A B
27NIH ODS Omega-3 Fact Sheet: ALA conversion to EPA and DHA is limited, with

reported conversion rates below 15%.

28NIH ODS Omega-3 Fact Sheet: EPA and DHA originate in microalgae at the base of
the marine food chain; algal oil is a direct non-fish source.

29 American Diabetes Association Professional Practice Committee. (2026). Section
“Fats™ n-3 supplements have not consistently improved glycemic management;
cardiovascular supplement recommendations depend on clinical context.
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30NTH ODS Omega-3 Fact Sheet; current major guidelines focus on adequacy and
food sources rather than prescribing one universal n-6:n-3 ratio.

31Gonceptual limitation of ratios: identical ratios can arise from very different
absolute intakes of both fatty-acid families.

3ZNIH ODS Omega-3 food-source guidance; food-based approach used in this book.

33 American Diabetes Association Professional Practice Committee. (2026).
Recommendation 5.31 and Table 5.2 explicitly include coconut oil among fats high in
saturated fat to replace with unsaturated vegetable oils.

34 American Diabetes Association Professional Practice Committee. (2026). Ibid.;
Chapter 12 of this book discusses heterogeneity of LDL-C/ApoB response to ketogenic
diets.

35 American Diabetes Association Professional Practice Committee. (2026). Section
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AAE EHAA Y2 LDL-CE 0|3l HDL-Coll =23t 9&=
ol g A ?_‘%'iﬂtf ADA 20262 EPL% At o
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372 are a0 pek,
A 2o BEABE I A, FYTEel EBAR| o] TA|EEA

HHolH F2 H AT AET ABY 715 S A
ERAAY 22 37 2L 5 At Ale AR = olgo =2
ol 27hg 7040 0) AJAke] F4o] @ uf thA] Ik

13. Zzkel MSe 7| BxT} T Be RS ATHT

2ol # gk AR ohuet T, Aol nh U, HIE E
o} oj2] AlEA B3HE-2 3 Al 23St o= E 100 goll= A1
°F 49.9 g 5 MUFA7} 9} 31.6 g, PUFA7} 9F 12.3 g 50 9 4] 0]
Her12.5g H=ch ¥

ALA®| 22 Fa4olH, ] 0]-1%]9} ofub# = ALASH Alo]
Alof Al2stet, Al Sl st Al 2 a0 o] L5HA| AL
ol ©l =&l %u}. e 2 weolgte
3l Hod e gt Fu)7t Jlo} 7S EH A S
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B U A WEst Bt AFATo] BHAT 5 of

o orl FoLix|7} 47l Sojut}. 7|2 152k Hs}
1, 7150k IhE ATk K ok B 7ol M B ol FA| HES
g} 4

“Fats”: saturated fats should be replaced with unsaturated fats rather than refined
carbohydrates.

36 American Diabetes Association Professional Practice Committee. (2026). People
with diabetes should follow general-population guidance for saturated fat, cholesterol,
and trans fat; trans fats should be avoided.

37U.S. FDA Nutrition Facts and ingredient-labeling principles for trans fat and
partially hydrogenated oils.

38 American Diabetes Association Professional Practice Committee. (2026).
Recommendations to minimize ultraprocessed foods and trans fat.

39USDA FoodData Central. Nuts, almonds: total fat 49.93 g, MUFA 31.551 g, PUFA
12.329 g, fiber 12.5 g per 100 g.

40NTH ODS Omega-3 Fact Sheet; USDA FoodData Central nutrient profiles for
walnuts, chia, flax, sesame, and perilla-related seed products where available.

41USDA FoodData Central. Nuts and seeds are energy-dense foods; portion size
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ol of) A}-88 4 A

o} =2l 4ol g4 % 7ol 2 wo] AgHolth, ofE 7| Zo| &

A717h g AE 7 Telal AL REEA AALE s A mat)
7.

15. A 2A AEA ) Ak o] A h x| Sk

A 2 7ol A Aot TS A § A oishs Hol
Zt} o2 So] £ U2 TS R0z 83, SYug A
obEC Tt H7hE itk 7)ol

H

l
Mgt B2 2|l e 3 7)o Zopd

X4 71, ALA 339, AGH O
%ok o SEAZ, B5Y, BFAY, 9T A, Tyl
wet oS ey

should be matched to weight and energy goals.

42standard lipid-oxidation chemistry: degree of unsaturation, temperature, oxygen
exposure, and heating duration affect oxidation stability.

43Culinary guidance consistent with fatty-acid composition: high-ALA flaxseed oil
is generally used without high heat; ADA (2026) lists olive, avocado, and canola oils as
cooking replacements for saturated fats.

#General food-safety and culinary principle: repeated high-temperature oil use
increases oxidation products; avoid overheating and repeated reuse.

45 American Diabetes Association Professional Practice Committee. (2026).
Individualized meal-planning principles.

46 American Diabetes Association Professional Practice Committee. (2026). Section
“Fats”: no single ideal fat percentage; emphasize fat quality and individualization.
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E17-4. A2A AE AN A e Heshs S48

-
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1 ofEIE, A, | BEEXSFAY + A | i Aol 47F
Ml of, =92 FoFIFa BAb
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%, otE7EH Ha
3 ofuba|, | oba|, | ALA ZF oY E= 2pE T
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4 Z B EPA/ | SAAEH A | 2o 82
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7Fs
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S 23R = | S5 Ee
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= *]: ADA (2026), NIH ODS Omega-3 Fact Sheet, USDA
FoodData Central, BA] AHL2].
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FHALA] F5 AL ST AP o)

Z A A medium-chain fatty acids, MCFA)-2 74| x| 54+
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l

2. AlEA AB8E A%
Z A B Abe] w2 7F § A} BAFE = acetyl-CoA A A
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47Watanabe S, Tsujino S. Applications of Medium-Chain Triglycerides in Foods.
*Frontiers in Nutrition*. 2022;9:802805. doi:10.3389/fnut.2022.802805.
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At g5 (palm oil) A MCTR7t ot ch, Hf& o EAF
(C16:0)2 &2 2H(C18:1) 0] F+/d2olth. =24t Aol B2 A
2 F37t okl et F3-g(palm kernel oil)o]ct.

mtab EA oA E 7| AL AitF-FAF- TR
oE7E Fo2 sk, whE A E Aol ek F¢ C8:Cl0

MCTE o Bz x4fo 2 r}5te},

ZX*|: Jadhav et al. (2022); Spiazzi et al. (2023); Lin et al.
(2021); Heidt et al. (2026); intestinal lipid absorption ¥ Aj
2g Z3.

2 2 UAHY A 22 ettt RS Hu g

Z S AHH(SFA), Y EB 232 "N (MUFA), 29 7}-6 linoleic

acid(LA), 2H7}-3 alpha-linolenic acid(ALA)9] FA]S $HA| &
ofof gttt

o 2= B34 - Z Ao et HEE = JloB g 53

Q1 W9 & s Afghry 484950

48Codex Alimentarius Commission. *Standard for Named Vegetable Oils (CXS
210-1999)* Adopted 1999; revised and amended through 2024. FAO/WHO Codex
Alimentarius.

49Codex Alimentarius Commission. *Standard for Olive Oils and Olive Pomace Oils
(CXS 33-1981).* FAO/WHO Codex Alimentarius. Fatty-acid composition ranges for
edible olive oils.

5014 M, Jiang N, Guo G, et al. Perilla Seed Oil: A Review of Health Effects,
Encapsulation Strategies and Applications in Food. *Foods*. 2024;13(22):3615.
d0i:10.3390/foods13223615.
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5lsimopoulos AP. The importance of the ratio of omega-6/omega-3 essential fatty

acids. *Biomedicine & Pharmacotherapy*. 2002;56(8):365-379. doi:10.1016/
S0753-3322(02)00253-6.
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EE7bseg 50 ALA 33U L A3 HOR Fushe Zlo] B4
BRI

chE “@u7h-6 £ LA AHA7L £ 45 Yot ek s
Z] okt}, AetS tiAto & 3 Bako| A E X

= LA A% Z7}7F CRP, IL-6, TNF-a 59
FRAIRIEHE 2747} EQ1E) 7] ghgteh.?
webd BAol ZxsHe Bl 2ul7k-6 AHe] SA4olet] R
o} 267}-3 BFo] 253 Aol T-LA 2ol A kA W
Agpat 2@ Holth

=
v
=
k1

rol

o}

S7182 /M4 A3 A2 ALA SRR BE
o
2
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52National Institutes of Health, Office of Dietary Supplements. Omega-3 Fatty
Acids: Fact Sheet for Health Professionals. Accessed 2026-08-30. The fact sheet notes
that an optimal omega-6:0omega-3 ratio, if any, has not been defined.

53]0hnson GH, Fritsche K. Effect of dietary linoleic acid on markers of
inflammation in healthy persons: a systematic review of randomized controlled trials.
*Journal of the Academy of Nutrition and Dietetics*. 2012;112(7):1029-1041.e15.
doi:10.1016/j.jand.2012.03.029.
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o] gict.

MUFA 4

— &8 B {, £5] extra-virgin olive oil 2 oleic acid 2t
polyphenol 5oz £40] .
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- A7 &2 2F9 I AFor FEolE ALA FudS e
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I1-1LAY

— oy siuteb] f-S 4 g EEH S X5 Zo] ofyt,

F5 2%elo] o] & oY shtol HFE|A| Fx & S},

- A& Y-S B2 e A3 F AAHE MCTZ 7H5=35}

HZTHOoZ A2 n-6:n-3 H& st 2 7ot A] ekt
LDL—C~ApoB~TG'Xﬂw~BHB AA Algel 4, 22z, Absery
/g2t 7Rl el AA| tiAES-S A H7etct.

Z4]: Simopoulos (2002, 2006); Johnson & Fritsche (2012);
Su et al. (2017); Asif (2011); Lin et al. (2013); Codex & Z} 2]
B4 2 A4t 24 A

<l- CH17_RATIO_1TO1_MENUS V01 —>

Lu7-6: 21 7}-3& 1:10] 7M2Al tE= A EG AE
Al

Simopoulos& 2tg g, LS 2 A A5 5 272 2
7F-6: 2 7F-3 Hl &S 1:1 2:1 AER HIA )= AS AT 449
ER2 Akl A A5ty AAbol| A= o] H]E0] 9F10:1 20:1
T=15:116.7:17HA] =olH i B 1= o) >4

EA o= AEY A EA Y ARA AL AL E 1:1 3112
Ak, 7H5s of 110l ke AT S shike) BRmdE
A A g

S4simopoulos AP. The omega-6/omega-3 fatty acid ratio: health implications.
*OCL*. 2010;17(5):267-275. doi:10.1051/0cl.2010.0325. The review proposes

approximately 1:1 to 2:1 as a target consistent with evolutionary, neurodevelopmental
and genetic evidence.
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EE AMSE 4 Ut

x| ot e} otuky] | E7H-E7] 52 ALAZ} o ¢ =2 A Fo|c}
5] 57182 AHAFZ ALAZ} 9F 58.8 70.9%ES x}A| 4= QlthS

FE 17-6. n-6:n-3 % 1:1& U&= A5/ AEA oA

Atk 2 A= | 1A ALA LA:ALA

Aol N

B 150g | °F13.2¢g oF13.4g 0.98:1
+ of ot up o
100g + o &
7} = 50g +
TE5g+E
7] & 18g +
H) 822 &
500g + MCT
10 15¢g

ot ¥ T B 100g | °F7.84g oF 7.66g 1.02:1
+ of ot up o
50g + ot B
7} = 50g +
4l ofmba
30g +HHE
A & 500g +
MCT 15g
2|0k & T H 70g + | 9F6.52¢ 2F 5.99¢ 1.09:1
of o nf =l
50g + otE7}
T 50g + %
o % 30g +
H] 2 A A
500g + MCT
15g

551 M, Jiang N, Guo G, et al. Perilla Seed Oil: A Review of Health Effects,
Encapsulation Strategies and Applications in Food. *Foods*. 2024;13(22):3615. Perilla
seed oil contains approximately 58.8-70.9% alpha-linolenic acid and 9.5-14.4% linoleic
acid.
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MCT 10 15g
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+ of o} ap
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H 2 A 4
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i
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i
N
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3 O] LA} ALAE o] &3t ZAgkolt}.
A A AlZo] EE3} 7} ul2} 2| HAF 2Ao] et ez of
0.91.1:12 AR 0 g 110 ZH3 MY & Er} 56

C8:C10 MCT+& 25761t 2| 7}-3 & 34ko] o B & A]Alo]
oy et AE Y-S BeHstH M LA:ALA B & Ak ofl = 712] 43k
& FA] et

2 o

FN

BAfol 4 o] A H 02 e n6in-3 B &0l ARHES ATk 4
A% e 25320 F) A Sol & LA %3t S7i-obuby -]
obWolN ZFEE ALAS Bk 8 AT FE 2R 54 v
& AA7H A o2 Sl E 2 A gkolehs £2 opch

a7 17-2. 7] A Aefe] oA

56U.S. Department of Agriculture, Agricultural Research Service. *FoodData
Central*. Fatty-acid composition data for tofu, edamame, avocado, chia seed, walnut
and vegetable oils; supplemented with published fatty-acid composition reviews for
flaxseed and perilla oil. Values in the menu table are approximate calculations and
vary by cultivar and processing.
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A > A20| 38 - H Huxd - F3 - AW - Txeg
Z *]: ADA (2026), NIH ODS, Imamura et al. (2016),

Simopoulos (2002), MCT &4 -tiAF &8 2 2 A 7R3 ¢

op 2| gt Tk 2 ol 7 AL} AlA] thAERS o]t} Al B
AEAS AIAE § S AT HDL-C7}F 7Hd = B 2he LDL- CL+

= HbAlc, 322l
ERSHE @7 B7teloF gt
7} LDL-C %= ApoB2] 2]

FaA = oF et AEH o] =AY LDL-C/ApoB”
2 5T} A A SR} S, ZIA A F < WA
Ak Ag7re d et Q.8

=

& 2L

£
ol}

= Ay 17} 6: QM| 7}-3 H]-&
S HH A A gro 2 7H351A] et whE 49 7 Y-S o]
23 EHE 20| 92 e Uut IFHG A E MCT SLA|
) Il

C8-CL0S BUE S5 7H o] SAHBHA % A5 Lol7k Ao a4
S Yym Y203 E P29 uFo| ANEE ClotBe ZIRY
£ 5 U AFokA gtk HFH 2] SR L BHB

A% TG-HDL-C-LDL-C-ApoB&} 71912] 94+
A}, oh5 oA olegh At xet &
25| st WS An e

57 American Diabetes Association Professional Practice Committee. (2026).
Cardiovascular risk management principles; Chapter 12 of this book on ketogenic-diet
lipid responses.

58 American Diabetes Association Professional Practice Committee. (2026).
Cardiovascular and nutrition guidance emphasizes integrated risk assessment and
limiting foods high in saturated fat; lipid changes should be interpreted in the context
of overall cardiovascular risk.

598ynthesis of ADA (2026), medium-chain triglyceride metabolism reviews, NIH
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ODS omega-3 guidance, and the plant-based ketogenic working model developed in
Chapters 14-16.

24



Shal e wo] B Jokazt ofuet B Bl Qopact. £,
S A, AR, 25, A7)52 @ 2o

Ze7P7tolyet dnpt Wedsh, o | AFel 2 AY
5ol o} %] U 27| ch!
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B
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=
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20’7} ofLict

3 =" St A| shte] o)A Q) Tl H&-& A A

ot7) oherh ekl A M9l e i AS 1 kgD 0.8~1.5g F
L Zo|1A] 9] 15~20% R0 2 AT T ey A- e
9l et o shito] oF2 Y] A] ekokrt. wheba] HAY
At A F, A8, &5, AY 752 v oz 7l Sts)of gict.?
o] =2 1.5 g/kgo] ®E AFEe] EHet= 5ol ofyrt. 0.8 g/kg
2 /8909] 712 AR TS AYE uf Aot 7|EolH, AHTH &2

el
o
b
~
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N

I American Diabetes Association Professional Practice Committee. (2026).
Facilitating positive health behaviors and well-being to improve health outcomes:
Standards of Care in Diabetes—2026. Diabetes Care, 49(Suppl. 1), S89-S131. Protein
section.

2 American Diabetes Association Professional Practice Committee. (2026). Ibid.;
protein intake should be individualized and CKD modifies protein targets.

3 American Diabetes Association Professional Practice Committee. (2026). Ibid.
ADA notes no established ideal protein amount for glycemic or CVD outcomes and
describes typical general ranges around 0.8-1.5 g/kg/day or 15-20% of energy.
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A7 Q3R = 25 25, ASa™, 18, AHE 27
H1 gosteh, £35] v oA AR 2SS IR Fohs WA o]
T st RS THE 4= 9lo] HEA QI ¥ E a5t

E181 4% Bl 4AE LR Z

e A0 AA - w9l a1y a4 RERE EXE RBEES
LY P A2 0.8~1.5 g/kg/day WSoNA & /b AAFL YA 4e  AF2§-FoluAe @A 28

7)Qls}
iy F= %2 0.8 g/kg/day, 283 5oll& 272 oYl T2 Zt 7)ol g gk

o ¥ EFS 18
CKD G3 oI, T4 °F0.8 g/kg/day ThEE TEh 2 )3 A7)0 RS 24 8
4% °F1.0~1.2 g/kg/day 112 S A-ou ) 22 919 F7t ARHE G we

Z4]: ADA Standards of Care in Diabetes—2026, Sections 5, 11, 13.

(=) = K—) —

2, THHE2 ofd| L 2te] F30|C} go] | Bofu) it
Essential amino acids, EAA
5 - . A7t E 23] GAFHA 2ol Aoz
AAl gkl 2 48f ol A oful ko BafETh aF AAZE L s 0}; e
6] /dotA] Zolf REEA] 4] o= dojof 5t ofn| = 4t2
Zeobn| imAH(EAA)ol 2} Shet. T A o] WS HIHY m thad] &
Y gok B Ao ofujel, Weobnlbe] 2T A 4dhF
FEE = A 200
424 g e AFubct ofnlie st 743} £8tgo] h2ct, 1

B A2 TP e B BebUstl AU 2 “RE g
o 5] Qo § 30 Bk PEs gk, A4 Bk AEE
2 sjof stuf, h= 3 H] A Gl d Wo| e AEE YT THu

8o] | DIAAS

3' DIAASE ‘D*=| gol Eoll ?l!E7I', EI'% xEIT?_'OI E'I' Digestible Indispensable Amino
Acid Score

2| A A i 7lof| A] Wo] AFR5HE g o] A8HHS " 4oln) 270l A AA| 2 43tE & P4otu] e

A ejs il dg grtete AlE

A A4 (DIAAS)TE DIAASE ZF Z4eofn| - Ato] A% oA Ju} o

4 American Diabetes Association Professional Practice Committee. (2026). Tbid.;
protein goals require individualization. Simple actual-body-weight multiplication may
be inappropriate in some clinical settings and requires professional assessment.

5Moughan, P.J., & Lim, W. X. J. (2024). Digestible indispensable amino acid score
(DIAAS): 10 years on. Frontiers in Nutrition, 11, 1389719.
https://doi.org/10.3389/fnut.2024.1389719

6van den Berg, L. A. M., Mes, J. ., Mensink, M., & Wanders, A. J. (2022). Protein
quality of soy and the effect of processing: A quantitative review. Frontiers in
Nutrition, 9, 1004754. https://doi.org/10.3389/fnut.2022.1004754
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7Moughan & Lim (2024). DIAAS evaluates ileal digestibility of indispensable amino
acids rather than crude protein content alone.
8Moughan & Lim (2024). Ibid.; DIAAS data remain unavailable for many foods and
processing conditions materially affect estimates.
9U.S. Department of Agriculture, Agricultural Research Service. FoodData Central.
Food composition records for firm tofu and cooked tempeh; see also Chapter 16 of this
book.
0yan den Berg et al. (2022); Hammer, L., et al. (2024). In vitro DIAAS of Swiss
soybean cultivars using the INFOGEST model: Increase in protein quality from
soybean to soymilk and tofu. Food Research International. PMID 38309908.
11USDA FoodData Central; van den Berg et al. (2022); Hammer et al. (2024). These
sources support nutritional composition and protein quality, not a disease-treatment
claim for tofu.
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12ySDA FoodData Central. Almond nutrient profile: protein is substantial but total
fat and energy density are also high.

13USDA FoodData Central nutrient profiles for seeds and nuts; ADA (2026)
encourages plant-based proteins including nuts and seeds.

14USDA FoodData Central nutrient profiles for legumes and edamame;
carbohydrate density varies substantially among legume foods.
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15 American Diabetes Association Professional Practice Committee. (2026).
Individualized carbohydrate reduction may be used in some adults; food portions and
metabolic response remain central.

16Current muscle-protein-synthesis literature identifies leucine as an essential
amino acid involved in anabolic signaling, but complete EAA availability and
resistance exercise are also required.

17 ffect of Plant-Based Proteins on Recovery from Resistance Exercise-Induced
Muscle Damage in Healthy Young Adults—A Systematic Review. (2025). PMID
40806155. Well-formulated blends at adequate doses, often ~30 g protein with ~2.5 g
leucine, produced MPS responses comparable with whey in some studies.

I8 Effects of Plant- vs Animal-Based Proteins on Muscle Protein Synthesis: A
Systematic Review With Meta-Analysis. (2026). Journal of the Academy of Nutrition
and Dietetics. PMID 42055214.

19%ffect of Plant Versus Animal Protein on Muscle Mass, Strength, Physical
Performance, and Sarcopenia: A Systematic Review and Meta-analysis of Randomized
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Controlled Trials. (2025). PMID 39813010. Soy vs milk subgroup showed no significant
difference for muscle mass.

20yan den Berg et al. (2022); 2025 and 2026 muscle meta-analyses. Protein source
effects depend on quality, dose, age, and training context.

21 Reviews of protein distribution in aging support distributing adequate protein
across meals rather than concentrating most intake in one meal.

22protein and Aging: Practicalities and Practice. (2025). PMID 40806046; per-meal
targets around 0.4 g/kg are research-based proposals for older adults, not universal
ADA prescriptions.

23 American Diabetes Association Professional Practice Committee. (2026). Older
Adults: Standards of Care in Diabetes—2026. Recommendation 13.11a: at least 0.8 g/
kg/day and potentially higher individualized amounts to regain lean mass/function.

24 American Diabetes Association Professional Practice Committee. (2026). Older
Adults, Recommendations 13.11a-b; resistance and weight-bearing exercise are
emphasized to preserve lean mass.

252025-2026 plant-protein muscle reviews; resistance exercise and adequate total
protein are major modifiers of muscle adaptation.
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ADA 2026 o] HEHEA S e A5 & vl o 2 A 24 Tl
A 37kt 5B Tl tiAvE AR A met A S Aol
28 7HsAdS AvfStt. ot 22 A A A B oA = A9
Aol Algtyolat= H7te Qlo], A5 Gd s Gk X

ME RIS ATE AT 2T

26Efficacy of Pea Protein Supplementation in Combination with a Resistance
Training Program on Muscle Performance in a Sedentary Adult Population. (2024).
PMID 38999765.

27 American Diabetes Association Professional Practice Committee. (2026). Plant
proteins include legumes, nuts, and seeds and are generally packaged with less
saturated fat and more fiber than many animal protein sources.

28viguiliouk, E., et al. (2015). Effect of replacing animal protein with plant protein
on glycemic control in diabetes: A systematic review and meta-analysis of randomized
controlled trials. Nutrients, 7(12), 9804-9824. PMID 26633472.

29 American Diabetes Association Professional Practice Committee. (2026). Protein
section; also 2023 systematic review of animal vs plant protein noted
limited-suggestive evidence and risk-of-bias concerns.

30Luo, Q., etal. (2026). Comparative effects of different types of soy products on
glycemic control and insulin sensitivity: A network meta-analysis of randomized
controlled trials. Frontiers in Nutrition. PMID 41640735.
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ol ‘B2 2.oW HbALZ} etk Bepgut o B
3 1Y Kol oho] Weloh thgAke] chAE, FA713,
YA, AFAEE ATHE 08 4 olck. et 424 AEA A
ChEE A b e ol gt i MAH A3 g45hE Rl
stk Holn], £/} @aTE BuA M5 H0E B Hol g
shek.31

14. 21%7150] HofH QI Ehu Hepo] Hatx

c}

1w $hajol 2] A1%47] 5 W7k Mgo] ohTh ADA 20262
CKD G3 ol oI ®A 42 o) ek Aol ol w = of

A Al 2o A1 olhal s - glo] AshES A
i}

W2 0.8 g/kg/day e} o G| Algkaicta ol
%, GFR 247} o] Zol Atk 271 % 2517 o]
ol H7 % Sich, webd] AR TS o] G2 Yole] F
/\]XP HHE o} 5]];]. 33

rlr
s

&
okl mn JZ

S|
Ao A 2% 7 wfEo ADA 20262 °F 1.0~1.2 g/kg/d
aEtE %@E}. Z Aol Yl B2z gl g EQlny
Al gt

orr-rl] 34
1o .

g
=4 A2 Afghe Aol ThA] Dbty =4 Fof
o

r[r

31Luo et al. (2026). Ibid.; effects differed by soy product and outcome, with no
significant HbAlc effect across interventions.

32 American Diabetes Association Professional Practice Committee. (2026). Chronic
Kidney Disease and Risk Management: Standards of Care in Diabetes—2026.
Recommendation 11.3: ~0.8 g/kg/day for stage G3 or higher CKD not on dialysis; avoid
excessive high protein.

33 American Diabetes Association Professional Practice Committee. (2026). CKD
section; intake below 0.8 g/kg/day is not recommended routinely because it does not
improve glycemia, CVD risk, or GFR decline and may increase malnutrition risk.

34 American Diabetes Association Professional Practice Committee. (2026). CKD
Recommendation 11.3: dialysis patients may require 1.0-1.2 g/kg/day due to
protein-energy wasting risk.
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AEAAEAS GAlF CHAPTER 18. AlE4] chaha M7

golgs A7)0 BEY BS CKD G3 0|4 v 74 w43

oy 5x ZHR1sh, ARt Sfol A 22 °F 0.8 g/kg/day o 1.0~1.2 g/kg/day 113
4 7t A& &S5 eGFRUACR-ZH&- 4 4/dEl Tl o] 7] Am-FA EA
Taiof & H2 222 achy >1.3 g/kg/day®] THEaF gk Fhe gk oA Ao

A2y AEA A8 SR FA o fuf A et g ol BA 2 B YA 94

Z3]: ADA Standards of Care in Diabetes—2026, CKD section; KDIGO Diabetes Management in CKD.

Al g/ Tl A Ee ZhE T} Q1S | Al Zsttt, A% 5 0]

Sk Aol A= o] Zlo] th7l A7} E A ZATE, eGFRo| 34 ©of
AAY DZFIZ0] e At Al Z A e ) S 7 S}l of st
Tt ADA= CKDoOlA 85 Z-52 FE/dHo| w2t ZE HFHE X

Ao s At

Skt of 39 ABHoleks ol Ret ZAH AE Bt
BT}

16. 70 kg M2l o2 EH xX}7} o MESHZIC}

AR Zo] @l 70 kg A1) 0.8 g/kg/day=S 7|F o2 Zhom 3}
2 oF 56 go] T o] ®=c}, 1.0 g/kg/day=HA 70 g, 1.2 g/kg/day
2t 84 go|tt. o] AXhE Thest o Alo| | H|Th- A A F 1T -2
- CKD7} & A2 AAA Foll 7|AH o &2 FajA FRE A5t
)t Hch¥

424 AEAC| ML o] S FH 3 7]o] Zopy7|Hrkoby.

35 American Diabetes Association Professional Practice Committee. (2026). CKD
section; potassium intake should be individualized according to serum concentrations,
kidney function, medications, and comorbidities.

36KDIGO. (2022). Clinical Practice Guideline for Diabetes Management in Chronic
Kidney Disease. Nutrition should be individualized and emphasize plant-based
proteins, vegetables, fiber, unsaturated fats and nuts within CKD constraints.

37 Arithmetic examples based on 0.8, 1.0, and 1.2 g/kg/day targets. Clinical protein
prescription may require adjusted/ideal weight and individualized assessment in
obesity, underweight, older age, or CKD.
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Az o] G ol HA Aol A of @l &2 S| S W7l vho
ghe 0

38protein distribution concept based on aging and MPS literature; specific meal
amounts should be individualized.

39USDA FoodData Central. Food nutrient matrices demonstrate that tofu, legumes,
nuts and seeds provide different combinations of protein, carbohydrate, fat and fiber.

40USDA FoodData Central; ADA (2026). Macronutrient targets should be interpreted
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within total energy and food quality rather than as isolated grams.
“#Lpractical meal structure derived from ADA plant-protein guidance and the
plant-ketogenic model developed in Chapters 14-17.

42This is a practical sequencing strategy of the present book, not an independent
clinical treatment guideline; it is designed to prevent protein under-consumption
during carbohydrate restriction.
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03 18-2. 2 HE H2|= U 7kX|7F SAlof SEotof Bt

2001 ofuiz} @3- P-2R 0] A EEsolo} pict

$-CHAL 2By

o

(s REEEY

R-CKD 4t}
Foixiet e
g0z izt

ot g, ofchuiu| 2 SRS S5 o R A2 i@
o A=Y i 2 AFEE 4 90T By BE3Al= 4

| ot} #E53 BES A e =7

o7t tEe g JYEA S

ol sfjof

&5 ATl E -7 giido] S 2 8F o= Al5E uf
o5 ASS AAT 4 Atke 27171 vk AR TAL BE ARl A
HI3A7F Qs 22 ofyth, AApwto 2 F RS TS 3 H 5}
1 Adtol = ZA7F glehH o] F7Fe o] -7} glek. 4+

AEA AEA S gl do] & AR A= AlESrA stz ddd
7 gleh. S0l Eol= FHo] F43] DojA AU AR o] Zast

432025-2026 plant-protein reviews show product dose, amino acid profile and
added ingredients vary; supplement labels should be checked for protein,
carbohydrate and additives.

4 Effects of Plant- vs Animal-Based Proteins on Muscle Protein Synthesis (2026); pea
protein RCT (2024); soy protein systematic reviews. Supplements are optional when
whole-food intake is adequate.
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A Tl st o A], 52 thA] Htop gtk w2
=5tA 9§ A7 solu &Rl a ot ofshe Tt
=g 7t o ghet. 4

w2t F A FE2 A, 512l S, HbAlcet @93 ozt
5%, DastH A2, Zeloted-eGFR-UACR7HA] &

<3
a3teh. Es] 182}t CKD b= chalal 27} A 2w uhak
o2 AU & 9lo] o2 AUt 7) RISkt b e st 4

AEAQ AEANA 2 9 Al 2F dd dHor A
gt 323 HE teshA YA et AFAEAE S 2
=7t &2 AE2 FA0l £1, 5ol Uiro] Hon, 283 A%
71%5& A EA%T. thg oM o) P e A 7 2E
SASHA S43HES ol £2717] BRI thA] 5 A o
2ot

45 American Diabetes Association Professional Practice Committee. (2026). Older
Adults and CKD sections; lean mass/function and kidney markers are clinically
relevant when modifying protein intake.

46 American Diabetes Association Professional Practice Committee. (2026). CKD
screening and older-adult recommendations support monitoring eGFR/UACR,
nutritional status, body function and individualized goals.

#7Synthesis of ADA 2026, USDA FoodData Central, DIAAS reviews, and 2024-2026
plant-protein muscle literature presented in this chapter.
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S50t e 424 ARNNA 7 AF 2242 BEHE Ga
oF. DU 5HR B golek £} SURIOR E2 AAE BT 4
= gith 22 30 go) B4h2olehe Agold 2 30 gat At
HSE-Foll M &30 g2 Aol &, Ul PR UL, S0 o
7ol ehct. Gl s lele] ofg, BEF, Qe A, A
Z} AN = 7 ok Skl

ADA 20262 Fi=t8oll ol 44 Ql Tl eh45hE ] &o] syt
3 EA oreth oh AR Alol s WY M S A 4t
HHE ol WS ed 4 glom, th4ahEo] ot BAglo]
H 4743 DA S YV 2 FFAL HASES At
web o] o] AL 5 gol FHU7E7} ohch, ol £Fol A
Yol oyEl R, Wo st S Fushe, AAZ 4T 4 At

AlZEAO|A 7P WA FRlg 52 FeHeEHE(total carbohy-
drate)o|tt. B35HE s

o] ZtE T AlA AAlo M= FE4EHES X
A Adge ETReAE FElE 7 B Hol ohstiet?

I American Diabetes Association Professional Practice Committee. (2026).
Facilitating positive health behaviors and well-being to improve health outcomes:
Standards of Care in Diabetes—2026. Diabetes Care, 49(Suppl. 1), S89-S131.

2 American Diabetes Association Professional Practice Committee. (2026). Ihid.
Recommendations 5.15 and carbohydrate section: carbohydrate reduction may be
considered for some adults, while carbohydrate quality should emphasize minimally
processed, nutrient-dense, high-fiber foods.

3 American Diabetes Association. Get to Know Carbs. Nutrition Facts carbohydrate
guidance. https://diabetes.org/food-nutrition/understanding-carbs/get-to- know-carbs

236

&ol | EE5EE

Total carbohydrate

JFEA A GRAE AR 5
Zte) EAISHE 7)% ©45hE glolt}.


https://diabetes.org/food-nutrition/understanding-carbs/get-to-know-carbs
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HE FeratEolA Aol et Y FEEES Wl gho = Al4bst
AR, o] gofoll= WA 497} YA FDAE 4] AlHH o = ARgs)
Al =t ADA JA| eepekERt 17| B Seheska2 els)
I FgRtES wEsketal Aot

o
ot A ZF 9] ‘net carb’ £AHE A=A Q] WA Y AFE A=
oF Htt. Aol f-of FLF 22 FHof upet Astel g gFo] th
23, 27 A AR JYL =7t IS 4 917 w#olct»s
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124 AN A

Fusste FRALAR S EYF B JYEA R AE shot a7 715 o)

Hol4g 27golA s AstElA gt B4SHE FRY LEF4 540l 0E 525 shuss AF) A6 AohE EA)
a2 P

cusEE B4 3B HR-AR FLRE UH-TH B 98 HugkozuAbgekn Aa) g W
ewg g1

al Aol o] g7ks BashEol AFS & AF Al BH 54 e wastagoley e Gt Reld
el o 4] P

oL GIsk A7) 871 S43EEE W7 2 A X Y @71 Al R olseh ol By

o3t

ZX4]: American Diabetes Association (2026); ADA Get to Know Carbs; Chiavaroli et al. (2021).

Aol e FedtEo] TFEAT TG wEA F4EE
grdtE e g2 Y5eth A8 AR Fuin Sl ofs) &
THI, AFY] 125 FASHHA A%t £ 25 =30, Zuhztat of
Mol = IS Fot. ADA 20262 ©3tE TFY S A7y
TR A Eo R AEEal 24 14 g/1,000 keal £22] Ao /5
A

Jeu Ag7 BT BRo R $2 AFo| Hi e optt,

4American Diabetes Association. Get to Know Carbs. The ADA notes that “net
carbs” has no legal definition, is not used by the FDA, and recommends using total
carbohydrate while monitoring glucose response.

5 American Diabetes Association. Get to Know Carbs; ADA Standards of Care in
Diabetes—2026, minimally processed food guidance.

6 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes—2026, Section 5. High-fiber carbohydrate sources and at
least 14 g fiber/1,000 kcal are emphasized.
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A4 (glycemic index, GI)& 22 ¥9] o] &7Hs B43HES
HAZ of Al Fo] Fol vl & W& A o2 Hwsh= g
olth. FFBR3}(glycemic load, GL)= GIoj| A A H& et4sH2aF
S s wregstet, webA Gl Aojl 717k A Eol 1 GLS A3t &
& Aol B A E?

=
A gk AA| St 7] 9] BE WL Aok = et 10

2021 2970 22k v, 1,617 9] B =H RS 23S A A
A 23 1o A 3 GI/GL AAMEL =2 GI/GL ti R A Er}
HbAlcE B+ 0.31%EIE FH3t 3589, LDL-C, T84,
AZo B NI HPARE 2F2 Z0o & /|t o]&= e
9] Fo| FF HIE F L5ttt AN

7 American Diabetes Association Professional Practice Committee. (2026). Ibid.
Whole and minimally processed food sources are prioritized over processed and
ultraprocessed foods.

8 American Diabetes Association Professional Practice Committee. (2026). Ibid.
Recommendations emphasize nonstarchy vegetables and limiting refined grains,
sweets, sugar-sweetened beverages, and ultraprocessed foods.

9Chiavaroli, L., et al. (2021). Effect of low glycaemic index or load dietary patterns
on glycaemic control and cardiometabolic risk factors in diabetes: systematic review
and meta-analysis of randomised controlled trials. BMJ, 374, n1651.
https://doi.org/10.1136/bmj.n1651

10Chiavaroli et al. (2021). GI/GL are useful average dietary characteristics but do
not capture all mixed-meal and person-specific determinants of postprandial glycemia.

L Chiavaroli et al. (2021). Twenty-nine trial comparisons in 1,617 participants; low
GI/GL patterns reduced HbA1lc by -0.31 percentage points (95% CI -0.42 to —0.19) and
improved several secondary cardiometabolic outcomes.
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E19-2. B43tg0) kot e A2 ThE ARl

qe o A& 2og geFErt @le A7 s

Ao ezt zesstEg W W45 e Ao e st 2otRg she-g 7] 712
ZWHo R AR

oht e gelest el HEH AT UYEY 7iQlat- B a4 whejo] ARbyo| B e S 4F v
ECEX

A g 7) Ree ole HEQFL GL Glehylzze 2% Akat AHQINko] g4 27 ebot -2 g el
BEBZARZ A

A7 U B2 o gA WhsHerE AZkEE-CGM 7Hele] A AFukg: 2R oot YHEAE Tajs) W WO AT

JQrs

i

q: Chiavaroli et al. (2021); Zeevi et al. (2015); ADA Standards of Care in Diabetes-2026.

‘XEF2X9Q} ¢ |’2 |‘2 ok &ol | A2 AEH
I.I I‘ gl‘ 9.“ - E= Eol OI.LIEI‘ Low carb vs ketogenic
_ gshgo] Aok ZE A
ANErE AFLE QS ) 71 2 EH2 Hot A2 thE2ch= Ho|th. o AEAL dA A=A
EZ It
ﬂﬂ%4 32 150 g ol3h2 Her42 BT, ofE A7t =ed

= Zo
€2 7|Z0 2 3l ADA 20262 of-¢ e Eb43}
o

A% vl

2 e B3] Foluix| o] 26% vlgro.2 AusiuiN, vl oz
HbAlc 7h4do] Lhebe 4 QA8 1 o] ojli= AlAbEl 2k 3ol 7}
FolEt AgS A At}

AEA S B45t50] ot AMIRIO R HolT 4 glck. 4

A WAL Akekel 71 E A /g o] F7tell Al YA AIEAIAT A
=7tolt}. Keto-Med +-2] well-formulated ketogenic diet+=
CH3HE 20~50 g/day s SEE A, YA AEA LS FAGLE
£ AARG B

afetA] 50 golehs £AhE el Hel Beiakal ZA7} ofict. of
©ARE O £ BES G AR £, o NYE o
SoF ¥ 4 Sl SRR, FoluX, &5, FEAIZL A4 A
PHo| JErt B GRS ot AEA Hol g FelstelD 43
3 7 AR AE G S ok ghek. 14

12 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes—2026, Section 5. Very-low-carbohydrate patterns are
described as <26% of energy in cited systematic reviews; short-term A1C differences
diminish beyond one year.

13Gardner, C. D., et al. (2022). Effect of a ketogenic diet versus Mediterranean diet
on glycated hemoglobin in individuals with prediabetes and type 2 diabetes mellitus:
The interventional Keto-Med randomized crossover trial. American Journal of Clinical
Nutrition, 116(3), 640-652. https://doi.org/10.1093/ajcn/ngacl54

MGardner et al. (2022); low-carbohydrate nutrition reviews note that ketogenic
physiology is defined by the metabolic state, not carbohydrate grams alone.
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A BGAEL 9 G CHAPTER 19. &322 duj} Hojof 51=7}

E19-3. A70lN AL EE B45E AS WS 9

P A Aol £5] ol 9l ARA2 8 ol EECEEEE
Ak Heks Q15to]| whe} >50~150 g/day T <45% of B kg TpEHE g TAZ EF

ERES
oo e ehstE &3] <26% ouiA] WHEA A EA S oby o] dekanet A48 e e Wt
748 AEN Keto-Med®l4] 20~50 g/day AENLE BER A AR AE 57 o158 I 2
7ozt 424 A1 EA 7 477k ohuiz} wkg 7] ECEEL L A AE- PRIV S B 2

Z4]: ADA Standards of Care in Diabetes-2026; Gardner et al. (2022); Feinman-related
low-carbohydrate literature reviews.

5. 20~50 g2 ‘A{’°0] OfL|2} HLOf|A] X} Mol

s o L
AEA PPN PN 2 AL B4
A2y G ol A B48E 20~50 g/days AEA AGAIFANA sk mE At 1 A
Az ALEE Wt el o) BE Aol Sgo] Aestw 4 T
Abe] Ak 24 M5S£ 4 k. Keto-Med Aol A& A=
N3 Ak 2| F A 25 HbALcZF AMEII 5 A4} 2F HbAlc
Aol fofahAl arsteh AEA S F4A TS o WA LDL-C
3 Aol A gt AR Ph AH7F BT
o o WEH oAU BE A F o FolHic)
|7|847] et We-F A A ol = el

22 A9 LDL-C, YU =, A &A oA o2 A7t et 4 9l
ot | o
H

oot

E}#i} A Qfol Age] A, AW, AR

WYL Ao B o] Rk 10

27101 2050 g/day 22 H9I7 chARFS-& BHolshe 48
Zuo] d 4 itk SHAW AlA B EFL WG AL, 517], A
F, 2559, Wy, (Y3, FBYEE £ 5 2380} 3t of
Aol A o] 2 HA S4atE’o] ohiet H Ao WRH AW

L5Gardner et al. (2022). WFKD targeted 20-50 g/day carbohydrate; HbAlc did not
differ significantly from Med-Plus after 12 weeks, while triglycerides decreased more
and LDL-C increased more on WFKD; fiber and several nutrients were lower.

16Gardner et al. (2022). The trial illustrates divergent responses across glycemic,
lipid, nutrient-intake, and sustainability outcomes.

7This is the practical interpretation used in this book, derived from ADA
individualization principles and the Keto-Med trial; it is not a fixed guideline target.
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187eevi, D., et al. (2015). Personalized Nutrition by Prediction of Glycemic
Responses. Cell, 163(5), 1079-1094. https://doi.org/10.1016/j.cell.2015.11.001

1976evi et al. (2015); Wolever, T. M. S. (2016). Personalized nutrition by prediction
of glycaemic responses: fact or fantasy? European Journal of Clinical Nutrition, 70,
411-413. The findings support heterogeneity but do not invalidate population-level GI
concepts.

20 American Diabetes Association Professional Practice Committee. (2026). Glucose
monitoring and nutrition education should be individualized; CGM or self-monitoring
can be used to understand patterns where clinically appropriate.
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21 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes—2026, Section 5, Recommendation 5.28 regarding
consistent carbohydrate timing and amount for people using fixed insulin doses.

22This stepwise food-testing method is a practical model in this book, consistent
with individualized nutrition therapy but not an ADA-mandated protocol.

23 American Diabetes Association Professional Practice Committee. (2026). Section
5 notes that carbohydrate, fat, and protein all influence postprandial glycemia and
mealtime insulin needs.
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24 American Diabetes Association Professional Practice Committee. (2026). Section
5 emphasizes individualized eating plans, reassessment, and sustainability; differences
among carbohydrate-restricted patterns tend to narrow over longer follow-up.

25 ADA 2026 quality-of-carbohydrate principles; this ordering is the book’s
plant-based ketogenic practical model rather than a fixed clinical guideline.

26This staged reintroduction protocol is an authorial working model based on
repeated metabolic response assessment. It requires medication safety review where
relevant.
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27Goldenberg, J. Z., et al. (2021). Efficacy and safety of low and very low
carbohydrate diets for type 2 diabetes remission: systematic review and meta-analysis
of randomized trial data. BM]J, 372, m4743; ADA Standards of Care in Diabetes—2026.

28Ketogenic physiology reviews describe nutritional ketosis commonly around
measurable B-hydroxybutyrate elevations; evidence does not establish that higher
ketone concentrations linearly produce better diabetes outcomes.

29This is the design principle of the present book: use the least restriction needed
to reach the metabolic goal while preserving diet quality and sustainability.

30 American Diabetes Association Professional Practice Committee. (2026).
Nutrition therapy and medication management sections; substantial carbohydrate
reduction can alter insulin and glucose-lowering medication requirements and
requires individualized clinical supervision.
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31 American Diabetes Association Professional Practice Committee. (2026).
Standards of Care in Diabetes—2026, Section 5. Very-low-carbohydrate or ketogenic
eating patterns should be avoided with SGLT2 inhibitors because of ketoacidosis risk.

32 American Diabetes Association Professional Practice Committee. (2026). Section
5. Very-low-carbohydrate eating plans are not currently recommended in pregnancy or
lactation, children, kidney disease, or people with or at risk for disordered eating.

33 American Diabetes Association Professional Practice Committee. (2026).
Food-quality and carbohydrate-reduction recommendations; sequencing is adapted
here into the book’s practical model.

34 ADA 2026 individualization principles; Gardner et al. (2022) demonstrates the
need to consider glucose, LDL-C, fiber, nutrient intake, and sustainability together.

35This is the conceptual conclusion of this chapter, based on the cited evidence and
the book’s response-based framework.
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36 ADA 2026 carbohydrate-quality recommendations; Gardner et al. (2022) showed
lower fiber and selected nutrient intake during WFKD compared with a
low-carbohydrate Mediterranean pattern.

37Chiavaroli et al. (2021); Goldenberg et al. (2021); Zeevi et al. (2015). These
evidence streams address carbohydrate quality, carbohydrate quantity, and
interpersonal response variability, respectively.
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38Synthesis of ADA 2026 individualized medical nutrition therapy principles and
the evidence reviewed in this chapter.
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L American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Comprehensive medical evaluation and assessment of comorbidities:
Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S61-S88.

2 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises; Pharmacologic
approaches to glycemic treatment. Diabetes Care, 49(Suppl. 1).

3 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Comprehensive medical evaluation and assessment of comorbidities:
Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S61-S88.
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4American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.

5 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S27-S60.

6 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S27-S60.

7Muniyappa, R., Lee, S., Chen, H., & Quon, M. J. (2008). Current approaches for
assessing insulin sensitivity and resistance in vivo: advantages, limitations, and
appropriate usage. American Journal of Physiology-Endocrinology and Metabolism,
294(1), E15-E26.
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SWallace, T. M., Levy, J. C., & Matthews, D. R. (2004). Use and abuse of HOMA
modeling. Diabetes Care, 27(6), 1487-1495.
Wallace, T. M., Levy, J. C., & Matthews, D. R. (2004). Use and abuse of HOMA
modeling. Diabetes Care, 27(6), 1487-1495.
10Kang, E. S., etal. (2005). Limitation of the validity of the homeostasis model
assessment as an index of insulin resistance in Korea. Metabolism, 54(2), 206-211.
11 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S27-S60.
12 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S27-S60.
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13 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Chronic kidney disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), $246-S260.

14 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Chronic kidney disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S246-S260.

15 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Chronic kidney disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S246-S260.

16 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Chronic kidney disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S246-S260.
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(2026). Comprehensive medical evaluation and assessment of comorbidities:
Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S61-S88.
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21 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Cardiovascular disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S216-S245. ApoB is an adjunctive risk
marker rather than a universal replacement for the standard lipid panel.

22 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Cardiovascular disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S216-S245.

23 American Diabetes Association. (2026). Screening, diagnosis, evaluation, and
staging of obesity in adults: Standards of Care in Overweight and Obesity-2026.
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24 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.

25 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Standards of Care in Diabetes-2026. Sections 5, 6, and 9; SGLT2 inhibitors and
ketoacidosis risk guidance.

26 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Cardiovascular disease and risk management; Chronic kidney disease and risk
management: Standards of Care in Diabetes-2026.
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27 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Retinopathy, neuropathy, and foot care: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S261-S276.

28 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Retinopathy, neuropathy, and foot care: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S261-S276.
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29 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Comprehensive medical evaluation and assessment of comorbidities; Glycemic
goals: Standards of Care in Diabetes-2026.
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2026. Diabetes Care, 49(Suppl. 1), S27-S60.

American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Comprehensive medical evaluation and assessment of comorbidities: Stan-
dards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S61-S88.

American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care
in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.

American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Cardiovascular disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S216-S245.

American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Chronic kidney disease and risk management: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S246-S260.

American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Retinopathy, neuropathy, and foot care: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S261-S276.

Muniyappa, R., Lee, S., Chen, H., & Quon, M. J. (2008). Current approaches for
assessing insulin sensitivity and resistance in vivo: advantages, limitations, and ap-
propriate usage. American Journal of Physiology-Endocrinology and Metabolism,
294(1), E15-E26.

Wallace, T. M., Levy, J. C., & Matthews, D. R. (2004). Use and abuse of HOMA
modeling. Diabetes Care, 27(6), 1487-1495.

Kang, E. S., et al. (2005). Limitation of the validity of the homeostasis model

assessment as an index of insulin resistance in Korea. Metabolism, 54(2), 206-211.
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Bistrian, B. R., Blackburn, G. L., Flatt, J. P., Sizer, J., Scrimshaw, N. S., & Sherman,
M. (1976). Nitrogen metabolism and insulin requirements in obese diabetic adults on a
protein-sparing modified fast. Diabetes, 25(6), 494-504; 2025 keto-induction scoping
review.

2 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.

3 American Diabetes Association Professional Practice Committee for Diabetes.
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Z]: ADA Standards of Care in Diabetes-2026; Bistrian et al.; 2025 keto-induction scoping review;
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4Symptoms during initiation of a ketogenic diet: a scoping review of occurrence
rates, mechanisms and relief strategies. (2025). Frontiers in Nutrition, 12, 1538266.
PMID 40206956.

5Ibid.; early fasting and ketogenic diet natriuresis literature summarized therein.

6Symptoms during initiation of a ketogenic diet: a scoping review of occurrence
rates, mechanisms and relief strategies. (2025). Frontiers in Nutrition, 12, 1538266.

7Cucuzzella, M., Riley, K., & Isaacs, D. (2021). Adapting medication for type 2
diabetes to a low carbohydrate diet. Frontiers in Nutrition, 8, 688540.
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8Puchalska, P., & Crawford, P. A. (2017). Multi-dimensional roles of ketone bodies
in fuel metabolism, signaling, and therapeutics. Cell Metabolism, 25(2), 262-284.
9Newman, J. C., & Verdin, E. (2017). B-Hydroxybutyrate: a signaling metabolite.
Annual Review of Nutrition, 37, 51-76.
100McKenzie, A. L., Hallberg, S. J., Creighton, B. C., et al. (2017). A novel intervention
including individualized nutritional recommendations reduces hemoglobin Alc level,
medication use, and weight in type 2 diabetes. JMIR Diabetes, 2(1), e5. PMID 30291062.
11 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Facilitating positive health behaviors and well-being to improve health
outcomes: Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S89-S131.
12cycuzzella, M., Riley, K., & Isaacs, D. (2021). Frontiers in Nutrition, 8, 688540.
13 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.
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15 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.

16 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Standards of Care in Diabetes-2026, Section 6.
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(2026). Facilitating positive health behaviors and well-being to improve health
outcomes: Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S89-S131.

9Evert, A. B., et al. (2019). Nutrition therapy for adults with diabetes or
prediabetes: a consensus report. Diabetes Care, 42(5), 731-754.

20Symptoms during initiation of a ketogenic diet: a scoping review of occurrence
rates, mechanisms and relief strategies. (2025). Frontiers in Nutrition, 12, 1538266.

21 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Chronic kidney disease and risk management; Cardiovascular disease and risk
management: Standards of Care in Diabetes-2026.

22 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Facilitating positive health behaviors and well-being to improve health
outcomes: Standards of Care in Diabetes-2026.
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23gymptoms during initiation of a ketogenic diet: a scoping review of occurrence
rates, mechanisms and relief strategies. (2025). Frontiers in Nutrition, 12, 1538266.

24 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Pharmacologic approaches to glycemic treatment; Obesity and weight
management: Standards of Care in Diabetes-2026.

25 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Obesity and weight management for the prevention and treatment of diabetes:
Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S166-S195.
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26 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Facilitating positive health behaviors and well-being to improve health
outcomes: Standards of Care in Diabetes-2026. Recommendations 5.34-5.38.

271bid. Aerobic and resistance activity recommendations and evidence review.

28 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises; Physical activity
recommendations.

29 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026.

30 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Comprehensive medical evaluation; Glycemic goals; Cardiovascular disease
and risk management: Standards of Care in Diabetes-2026.

31 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes; Glycemic goals: Standards of Care in
Diabetes-2026.
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32Goldenberg, J.Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis of randomized trial data. BM]J, 372, m4743.

33Tay, J., Luscombe-Marsh, N. D., Thompson, C. H., et al. (2015). Comparison of
low- and high-carbohydrate diets for type 2 diabetes management: a randomized trial.
American Journal of Clinical Nutrition, 102(4), 780-790.

34 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026.

35Thid.; American Diabetes Association Professional Practice Committee for
Diabetes. (2026). Pharmacologic approaches to glycemic treatment: Standards of Care
in Diabetes-2026.
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36 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes; Glycemic goals, hypoglycemia, and
hyperglycemic crises: Standards of Care in Diabetes-2026.

37 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Facilitating positive health behaviors and well-being to improve health
outcomes: Standards of Care in Diabetes-2026.

381hid.; Evert et al. (2019).
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39 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Standards of Care in Diabetes-2026, individualized goals and medication safety
principles.

40Goldenberg et al. (2021); ADA Standards of Care in Diabetes-2026.
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of low and very low carbohydrate diets for type 2 diabetes remission. BMJ, 372,
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L American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Facilitating positive health behaviors and well-being to improve health
outcomes: Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S89-S131.

2 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S132-S149.
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4ADA Professional Practice Committee. (2026). Standards of Care in Diabetes-2026,
Sections 5, 6, 8, and 9.

5 ADA Professional Practice Committee. (2026). Glycemic goals and comprehensive
medical evaluation sections in Standards of Care in Diabetes-2026.

6 ADA Professional Practice Committee. (2026). Facilitating positive health
behaviors and well-being: Standards of Care in Diabetes-2026.

7 ADA Professional Practice Committee. (2026). Nutrition recommendations in
Standards of Care in Diabetes-2026.

8 ADA Professional Practice Committee. (2026). Section 5, dietary pattern and
carbohydrate quality recommendations.
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9]enkins, D.J. A., Jones, P.J. H., Abdullah, M. M. H., et al. (2022).
Low-carbohydrate vegan diets in diabetes for weight loss and sustainability: a
randomized controlled trial. American Journal of Clinical Nutrition, 116(5), 1240-1250.
doi:10.1093/ajcn/ngac203.

10ADA Professional Practice Committee. (2026). Glycemic goals, hypoglycemia, and
hyperglycemic crises: Standards of Care in Diabetes-2026.

H1hid. General CGM goals include TIR 70-180 mg/dL >70% for many nonpregnant
adults, individualized to risk and circumstance.

12Tay, J., Thompson, C. H., Luscombe-Marsh, N. D., et al. (2018). Effects of an
energy-restricted low-carbohydrate, high unsaturated fat/low saturated fat diet versus
a high-carbohydrate, low-fat diet in type 2 diabetes: a 2-year randomized clinical trial.
Diabetes, Obesity and Metabolism, 20(4), 858-871. doi:10.1111/dom.13164.

130liveira, C. L. P., et al. (2023). Impact of a low-carbohydrate compared with
low-fat breakfast on blood glucose control in type 2 diabetes: a randomized trial.
American Journal of Clinical Nutrition. PMID:37257563.
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Z3]: ADA Standards of Care in Diabetes-2026; Tay et al. (2018); Cucuzzella et al. (2021)& HIg o2
A2 A3,

14 ADA Professional Practice Committee. (2026). Physical activity recommendations
in Standards of Care in Diabetes-2026.

151hid. Recommendation 5.36 and resistance exercise recommendations.

16 ADA Professional Practice Committee. (2026). Physical activity and weight
management sections; protein adequacy principles discussed in Chapter 18 of this
book.

17 ADA Professional Practice Committee. (2026). Hypoglycemia recommendations;
insulin and insulin secretagogues increase exercise-related hypoglycemia risk.
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18 ADA Professional Practice Committee. (2026). Nutrition and obesity/weight
management sections.

19Ta\y et al. (2018). Diabetes, Obesity and Metabolism, 20(4), 858-871.

20 ADA Professional Practice Committee. (2026). Pharmacologic approaches and
obesity/weight management sections; GLP-1 based therapy can markedly reduce
appetite and energy intake.

2L ADA Professional Practice Committee. (2026). Diabetes self-management and
individualized nutrition principles.

221 jttle, J. P., Myette-Coté, E., et al. (2021). A randomized controlled trial of
pharmacist-led therapeutic carbohydrate and energy restriction in type 2 diabetes.
Nature Communications, 12, 5367. PMID:34508090.
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231bid. The intervention combined carbohydrate/energy restriction with
pharmacist-delivered medication management and monitoring.

24 ADA Professional Practice Committee. (2026). Pharmacologic approaches,
hypoglycemia, and hyperglycemic crisis sections; Cucuzzella, M., Riley, K., & Isaacs, D.
(2021). Adapting medication for type 2 diabetes to a low carbohydrate diet. Frontiers in
Nutrition, 8, 688540.

25 ADA Professional Practice Committee. (2026). Medication reconciliation and
glycemic assessment principles.

26 ADA Professional Practice Committee. (2026). Glycemic assessment should reflect
usual treatment and health status; author synthesis for program standardization.

27 ADA Professional Practice Committee. (2026). Comprehensive medical
evaluation, CKD, cardiovascular risk and liver-risk assessment sections.

28 ADA Professional Practice Committee. (2026). Recommendation 6.2: glycemic
status at least twice yearly when stable and more frequently, e.g. every 3 months, after
treatment changes or when not at goal.
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29Tay etal. (2018); Athinarayanan, S. J., Hallberg, S. J., et al. (2020). Impact of a
2-year trial of nutritional ketosis on indices of cardiovascular disease risk in patients
with type 2 diabetes. Cardiovascular Diabetology, 19, 208.

30 ADA Professional Practice Committee. (2026). Comprehensive diabetes
evaluation and treatment goals; author synthesis.

3LADA Professional Practice Committee. (2026). A1C reflects average glycemia over
approximately 2-3 months.

32 ADA Professional Practice Committee. (2026). Glycemic goals, obesity/weight
management, cardiovascular disease, and CKD sections.

33 ADA Professional Practice Committee. (2026). Nutrition therapy should be
individualized and support sustainable behavior change.
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34 ADA Professional Practice Committee. (2026). Individualized nutrition and
glycemic goals; author synthesis.

35ADA Professional Practice Committee. (2026). Emphasis on minimally processed,
high-fiber carbohydrate sources and individualized dietary patterns.
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37 ADA Professional Practice Committee. (2026). Hypoglycemia, CKD,
cardiovascular risk, and nutrition safety principles.

38 ADA Professional Practice Committee. (2026). No single ideal carbohydrate
percentage is recommended for all people with diabetes; eating pattern should be
individualized.

397eevi, D., Korem, T., Zmora, N., et al. (2015). Personalized nutrition by prediction
of glycemic responses. Cell, 163(5), 1079-1094. doi:10.1016/j.cell.2015.11.001; author
adaptation for staged reintroduction.

40ADA Professional Practice Committee. (2026). Section 5, minimally processed
and high-fiber carbohydrate recommendations.

41 ADA Professional Practice Committee. (2026). Individualized nutrition therapy;
author synthesis.
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At 27] 7L 7] A4S HASHA ghethe A& HofErh%
gt 2 7] 9271 7H55E Akl = Uk Tay 59 218 RCToA
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A SRR, AN o] ot gk &HAI 7} Tk
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pharmacotherapy status and timing.

#1bid. Ongoing observation is recommended because relapse and diabetes-related
complications remain relevant.

45Lean, M. E. J., Leslie, W. S., Barnes, A. C., et al.; DiRECT investigators. Remission
data summarized in Taylor et al./DiRECT follow-up; predictors paper: Diabetologia
(2020), PMID:32870520. Remission was 46% at 12 months and 36% at 24 months in the
intervention group.

46Goldenberg, J. Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis. BMJ, 372, m4743.

47Tay et al. (2018); Athinarayanan, S. J., Adams, R. N., Hallberg, S. J., et al. (2019).
Long-term effects of a continuous remote care intervention including nutritional
ketosis for type 2 diabetes: a 2-year non-randomized clinical trial. Frontiers in
Endocrinology, 10, 348. doi:10.3389/fend0.2019.00348.

48 ADA Professional Practice Committee. (2026). Comprehensive, individualized
assessment across glycemia, medications, weight, cardiovascular and kidney risk, and
behavior sustainability.
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49 ADA Professional Practice Committee. (2026). Standards of Care in Diabetes-2026;
author synthesis.
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(2026). Glycemic goals, hypoglycemia, and hyperglycemic crises: Standards of Care
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Nature Communications, 12, 5367.

Tay, J., Thompson, C. H., Luscombe-Marsh, N. D., et al. (2018). Effects of an
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Goldenberg, J. Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety
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Athinarayanan, S. J., Adams, R. N., Hallberg, S. J., et al. (2019). Long-term ef-
fects of a continuous remote care intervention including nutritional ketosis for the
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L American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Pharmacologic approaches to glycemic treatment: Standards of Care in
Diabetes-2026. Diabetes Care, 49(Suppl. 1), S183-S215.

2Tbid. Recommendation 9.17: reassess need and/or dose of higher
hypoglycemia-risk medications when treatment changes.

3 ADA Professional Practice Committee. (2026). Table 9.2 and pharmacologic
treatment text.

4ADA Professional Practice Committee. (2026). Sections 6 and 9; author synthesis.
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Z3]: ADA Professional Practice Committee for Diabetes (2026), Sections 6, 9, 11; A2+ A 743,
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Z2]: ADA Standards of Care in Diabetes- 2026—4 AP G-oFE A7} L2 1} A o] AJAF-oFE Qb hE]
H]»Eo}- o 1A,

2. HEX =0 - A HIRICH RS2 2 3= o2
ofL|C} gof |WEX

Metformin
7ol 2eg S AAE L led 7

HEZ=R2 A2y FolA 2 AbEH ofEolth E5 AR +42 st a5 AT AEe w
A AEG Aol F3 AF L A2 FPA 0|7 = &

o
r d
>
o3
N

|5< #lsoF gt} ADA 20262 eGFR 30 mL/

5 ADA Professional Practice Committee. (2026). Table 9.2: metformin has high

glucose-lowering efficacy, low hypoglycemia risk, and neutral to modest weight loss
effect.
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Sulfonylurea
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29} 2 2 280 we} gekslats Lolh 1!
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6 ADA Professional Practice Committee. (2026). Chronic Kidney Disease and Risk
Management: Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1),
$246-5260.

7 ADA Professional Practice Committee. (2026). Section 5 and Table 9.2; periodic
B12 testing should be considered with long-term metformin, particularly with anemia
or neuropathy.

8 ADA Professional Practice Committee. (2026). Person-centered pharmacologic
treatment principles.

9 ADA Professional Practice Committee. (2026). Section 6: insulin, sulfonylureas,
and meglitinides are major medication classes associated with hypoglycemia risk.

10ADA Professional Practice Committee. (2026). Glycemic Goals, Hypoglycemia,
and Hyperglycemic Crises: Standards of Care in Diabetes-2026.
N ADA Professional Practice Committee. (2026). Recommendation 9.17.
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12 ADA Professional Practice Committee. (2026). Obesity and Weight Management:
Standards of Care in Diabetes-2026; sulfonylureas, meglitinides, and insulin are often
associated with weight gain.

13 ADA Professional Practice Committee. (2026). Table 9.2: DPP-4 inhibitors have
intermediate efficacy, low hypoglycemia risk, and neutral weight effect.

14 ADA Professional Practice Committee. (2026). Table 9.2: renal dose adjustment
applies to sitagliptin, saxagliptin, and alogliptin; linagliptin generally does not require
it.

15 ADA Professional Practice Committee. (2026). Recommendation 9.18: concurrent
DPP-4 inhibitor with GLP-1-based therapy is not recommended.

16 ADA Professional Practice Committee. (2026). Sections 8 and 9.

17 ADA Professional Practice Committee. (2026). Section 5 recommendation to
monitor adequate nutrition during intentional weight loss; author synthesis for
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Z2]: ADA 2026 Sections 6, 8, 9; A&+ 4.
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combined dietary restriction and GLP-1 therapy.

18 ADA Professional Practice Committee. (2026). GLP-1-based therapy adverse effect
guidance in Sections 8 and 9.

19 ADA Professional Practice Committee. (2026). Retinopathy, Neuropathy, and Foot
Care: Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S261-S276.

20 ADA Professional Practice Committee. (2026). Sections 9 and 11; SGLT?2 inhibitors
provide cardiovascular, heart failure, and kidney benefits in appropriate populations.

21 ADA Professional Practice Committee. (2026). Section 5 Recommendation 5.26
and related nutrition guidance; very-low-carbohydrate or ketogenic eating patterns
should be avoided with SGLT2 inhibitor therapy because of ketoacidosis risk.
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22 ADA Professional Practice Committee. (2026). Section 16, Diabetes Care in the
Hospital. Euglycemic DKA may occur with plasma glucose below 200 mg/dL, including
in association with SGLT2 inhibitor therapy.

23 ADA Professional Practice Committee. (2026). Diabetes Care in the Hospital:
Standards of Care in Diabetes-2026. DKA requires diabetes/hyperglycemia, significant
ketosis, and metabolic acidosis; all diagnostic components must be considered
together.

24 ADA Professional Practice Committee. (2026). Sections 5, 6, 9, and 11; author
safety synthesis.
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25 ADA Professional Practice Committee. (2026). Pharmacologic approaches to
glycemic treatment.

26 ADA Professional Practice Committee. (2026). Recommendation 9.20: consider
insulin with symptoms of hyperglycemia or A1C >10% or glucose =300 mg/dL.

27 ADA Professional Practice Committee. (2026). Insulin treatment sections; author
explanation of basal versus prandial roles.

28 ADA Professional Practice Committee. (2026). Glycemic goals and insulin
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29 ADA Professional Practice Committee. (2026). Person-centered glycemic goals
and hypoglycemia prevention principles.

30Goldenberg, J.Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: systematic review
and meta-analysis. BMJ, 372, m4743.

31Little, J. P, Myette-Coté, E., et al. (2021). A randomized controlled trial of
pharmacist-led therapeutic carbohydrate and energy restriction in type 2 diabetes.
Nature Communications, 12, 5367. PMID:34508090.
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33 ADA Professional Practice Committee. (2026). Recommendations 9.10-9.11 and
Section 11 kidney protection recommendations.

34 ADA Professional Practice Committee. (2026). Pharmacologic treatment should
consider cardiorenal benefits irrespective of A1C in appropriate populations.

35 ADA Professional Practice Committee. (2026). Person-centered medication
selection; author synthesis.

36 ADA Professional Practice Committee. (2026). Section 6 hypoglycemia definitions
and risk assessment.

371bid. Level 3 hypoglycemia requires assistance and is clinically serious regardless
of measured glucose value.

38 ADA Professional Practice Committee. (2026). Hypoglycemia prevention and
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treatment modification principles.

39 ADA Professional Practice Committee. (2026). Comprehensive medical evaluation
and medication reconciliation principles.

40ADA Professional Practice Committee. (202

41 ADA Professional Practice Committee. (202
SGLT2 DKA risk mitigation sections.

42 ADA Professional Practice Committee. (2026). Diabetes self-management and
treatment reassessment principles; author implementation framework.

43 Cucuzzella, M., Riley, K., & Isaacs, D. (2021). Adapting medication for type 2
diabetes to a low carbohydrate diet. Frontiers in Nutrition, 8, 688540.

6). Sections 6 and 9.
6). CGM goals, hypoglycemia risk, and
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44 ADA Professional Practice Committee. (2026). Medication class characteristics
and recommendations 9.16-9.18.

45 ADA Professional Practice Committee. (2026). Sections 9 and 11; author synthesis.

46 ADA Professional Practice Committee. (2026). Standards of Care in Diabetes-2026;
author synthesis emphasizing safety, complication prevention, and individualized
treatment.
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1Riddle, M. C., Cefalu, W. T., Evans, P. H., et al. (2021). Consensus report:
Definition and interpretation of remission in type 2 diabetes. Diabetes Care, 44(10),
2438-2444. doi:10.2337/dci21-0034.

2Ibid. The expert group proposed remission as the preferred term and HbAlc
<6.5% at least 3 months after cessation of glucose-lowering pharmacotherapy as the
usual criterion.

3 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Diagnosis and classification of diabetes: Standards of Care in Diabetes-2026.
Diabetes Care, 49(Suppl. 1), S27-S49; author synthesis.
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Z2]: Riddle et al. (2021); ADA Professional Practice Committee for Diabetes (2026); A&} 24
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H A HbA1c7} 6.5% 1Tkl A&
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gto| e FEHEY 126 mg/dL n|Fro]u CGMol| A AlAMe Ha-8
g 7|HE A EE HE A 02 ARge 4 ok Aoketet, ey YA

4Riddle et al. (2021). The term cure was considered problematic because
recurrence and continued follow-up remain possible.

SRiddle et al. (2021). Ongoing observation is recommended because
hyperglycemia frequently recurs and diabetes-related complications still require
surveillance.

622} g0l A28 Yol J4AT ol cure Rt remissionS AHESHL,
improvement®} medication reductiong = o] 232 2SI} Riddle et al. (2021).

7Riddle et al. (2021). HbAlc <6.5% for at least 3 months without usual
glucose-lowering pharmacotherapy.
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Z3]: ADA/EASD/Diabetes UK/Endocrine Somety A o] B o] A2 Tty el A oot EAjol i
7t sEgHgoR 4.

3. Eoll= Lot xpE ojLt=ot
Bl 7Hs el A g B2 Aol A 22 g ® Yo gherh U
uk 2 8ol S A EEA glo] Bt Uehte Hge

8Riddle et al. (2021). FPG <126 mg/dL or CGM-derived equivalent may be
alternatives when HbAlc is unreliable.

9Riddle et al. (2021). For lifestyle intervention, HbAlc assessment is
recommended at least 6 months after initiation of the intervention and at least 3
months after cessation of glucose-lowering pharmacotherapy when applicable.
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AR HE AFFAN7 e A 1EEH e gelof weh ohs hefle Akl o2 B35t uiztobd

Z3]: Gregg et al. (2012); Lean et al. (2018, 2019, 2024); Miras et al. (2023). *5%d 13%% DiRECT 9%
FA ozt F 59 A7 = AP 7.

4. NSzt 2oll= ZotA A5 ULt

DiRECTS] 7} 2.3t ATt Ball & A2t AT Zak o
37F Ao AFA o2 AAH = Holtt 14 AJ-olA A Fol 5
kg m|9k ZhAagh Abgre] wall&-2 oF 7% AT, 5~10 kg 240l A=
34%, 10~15 kg 720l A= 57%, 15 kg o4 740l A= 86%714]
ek

o] A= ‘15 kg< wioFgt Wty = F2-& o|u|5tA] gkt

10Miras, A. D., et al. (2023). Real-world prevalence of type 2 diabetes remission in a
U.S. insured population using a large administrative claims database. Diabetes
Spectrum, 36(3), 211-219. Approximately 3.2% met the least restrictive claims-based
adaptation of the 2021 consensus definition.

HGregg, E. W., Chen, H., Wagenknecht, L. E., et al. (2012). Association of an
intensive lifestyle intervention with remission of type 2 diabetes. JAMA, 308(23),
2489-2496. doi:10.1001/jama.2012.67929.

12Lean, M. E. J., Leslie, W. S., Barnes, A. C., et al. (2018). Primary care-led weight
management for remission of type 2 diabetes (DiRECT): an open-label,
cluster-randomised trial. Lancet, 391, 541-551. One-year remission was 46% in the
intervention group and 4% in control.

13Lean et al. (2018). One-year remission by weight-loss category was approximately
7% for <5 kg, 34% for 5-10 kg, 57% for 10-15 kg, and 86% for >=15 kg loss.
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14 ean et al. (2018); author interpretation. Weight-loss thresholds are probabilistic
associations, not universal individual prescriptions.

15 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Obesity and weight management for the prevention and treatment of diabetes:
Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl. 1), S166-S182.
Recommendation 8.5.

16Taylor, R., Al-Mrabeh, A., Zhyzhneuskaya, S., et al. (2018). Remission of human
type 2 diabetes requires decrease in liver and pancreas fat content but is dependent
upon capacity for beta cell recovery. Cell Metabolism, 28(4), 547-556.€3.

17Taylor et al. (2018); ADA Professional Practice Committee (2026). Type 2 diabetes
involves insulin resistance and inadequate beta-cell compensation, with the liver
contributing to fasting hyperglycemia.

I8Taylor et al. (2018). Liver fat fell from approximately 16.0% to 3.1% after weight
loss in the mechanistic DIRECT subgroup.

19Taylor et al. (2018). Liver and pancreatic fat decreased broadly, whereas durable
recovery of first-phase insulin secretion distinguished responders.
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Z3]: DIRECT trial; ADA Standards of Care in Diabetes-2026; twin-cycle hypothesis ## A5 Hig
oz 4.

20Taylor et al. (2018). Recovery of first-phase insulin response characterized
participants returning to non-diabetic glucose control.

21Taylor et al. (2018). Responders had shorter mean diabetes duration than
nonresponders, supporting a role for residual beta-cell recoverability.

22 A]-Mrabeh, A., Hollingsworth, K. G., Shaw, J. A. M., et al. (2020). 2-year remission

of type 2 diabetes and pancreas morphology: a post-hoc analysis of the DiRECT trial.
Lancet Diabetes & Endocrinology, 8(12), 939-948. Pancreas volume and border
irregularity moved toward non-diabetic morphology in responders.
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Z4: Gregg et al. (2012); Lean et al. (2018, 2019, 2024); Taylor et al. (2018); ADA 2026; A2+ 2|74

DiRECT?2] 2'd 2ol A= 2l S| 36%7} sl el 5
| A Ao A= AL FA = o] 5\d 257} SHEE A%FA o
A} 857 7zl 119, = 13%7F 2L Al of] sl e iet. ohet 21
ZArtel 5 AR A= BA gt By 5UsHA] 2o B2 36%

23Gregg et al. (2012); Taylor et al. (2018); Lean et al. (2018, 2019). Shorter diabetes
duration, greater weight loss, lower baseline HbAlc and preserved endogenous insulin
capacity are repeatedly associated with remission.

24 ADA Professional Practice Committee for Diabetes. (2026). Standards of Care in
Diabetes-2026; author synthesis emphasizing clinically meaningful improvement even
without formal remission.

25Riddle et al. (2021). The consensus definition was designed for terminology and
research, not as a mandate that every person should pursue remission.
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261,ean, M. E. J., Leslie, W. S., Barnes, A. C., et al. (2019). Durability of a primary
care-led weight-management intervention for remission of type 2 diabetes: 2-year
results of DIRECT. Lancet Diabetes & Endocrinology, 7(5), 344-355; Lean et al. (2024).
Five-year follow-up of DiRECT. Lancet Diabetes & Endocrinology, 12(4), 233-246.

27Lean et al. (2024). Of participants in remission at year 2 who were followed to
year 5, approximately 26% remained in remission at year 5.

28Lean et al. (2024). At year 5, 11 of 85 extension participants with data (13%) were
in remission; long-term remission remained possible but less common than at earlier
follow-up.

29 ADA Professional Practice Committee for Diabetes. (2026). Long-term weight
maintenance programs are recommended after successful weight loss; Lean et al.
(2024) demonstrates the challenge of sustaining remission.

30Riddle et al. (2021). HbAlc should be monitored at least yearly after remission
together with routine screening for diabetes complications.

31Gregg, E. W, Chen, H., Bancks, M. P., et al. (2024). Impact of remission from type
2 diabetes on long-term health outcomes: findings from the Look AHEAD study.
Diabetologia, 67, 459-469. Any remission was associated with 33% lower CKD and 40%
lower composite CVD rates in multivariable analyses.
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32Gregg et al. (2024). The observed association may partly reflect accompanying
improvements in weight, fitness, HbAlc and cardiovascular risk factors and should not
be interpreted as proof of a single causal remission effect.

33Riddle et al. (2021); ADA Professional Practice Committee for Diabetes. (2026).
Standards of Care in Diabetes-2026. Ongoing renal, retinal, neurologic, foot and
cardiovascular risk surveillance remains appropriate.

34 ADA Professional Practice Committee for Diabetes. (2026). Pharmacologic
approaches and CKD/cardiovascular risk sections. Some agents may remain indicated
for cardiorenal protection even when glycemia is near normal.

35Riddle et al. (2021). Weight gain, intercurrent illness, medications that worsen
glycemia and continuing beta-cell decline can contribute to recurrence.
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37 ADA Professional Practice Committee for Diabetes. (2026); Lean et al. (2018, 2019,
2024); author synthesis.

383 ei7o] A15% AW2A £7 A%, 424 AE FAFA) 47 BelnTE FF A
RCT7} Z a5t}

39 ADA Professional Practice Committee for Diabetes. (2026). Glycemic targets and
medication selection should be individualized and should include cardiorenal risk
rather than medication count alone.

40 ADA Professional Practice Committee for Diabetes. (2026). Comprehensive
diabetes care targets glycemia, cardiovascular and kidney risk, weight, functional
status, safety and quality of life.

4L Riddle et al. (2021); Lean et al. (2024); author conclusion.
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1Riddle, M. C., Cefalu, W. T., Evans, P. H., et al. (2021). Consensus report:
Definition and interpretation of remission in type 2 diabetes. *Diabetes Care, 44*(10),
2438-2444.

2Riddle et al. (2021). Remission requires ongoing observation because
hyperglycemia can recur despite current near-normal glycemia.

3 American Diabetes Association Professional Practice Committee for Diabetes.
(2026). Sections 5, 6, and 8, *Standards of Care in Diabetes-2026*; author synthesis.

4ADA Professional Practice Committee for Diabetes. (2026). Nutrition and weight
management should be individualized and monitored longitudinally.

5Lean, M. E.J., Leslie, W. S., Barnes, A. C., et al. (2024). 5-year follow-up of the
randomised Diabetes Remission Clinical Trial (DiRECT) of continued support for
weight loss maintenance in the UK. *Lancet Diabetes & Endocrinology, 12%(4), 233-246.

6Riddle et al. (2021); Lean et al. (2024). Weight regain is a recognized contributor
to recurrence, although individual mechanisms and thresholds vary.
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Z2]: Riddle et al. (2021); Lean et al. (2024); ADA Stan-
dards of Care in Diabetes-2026; A A} Z3t.
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7 ADA Professional Practice Committee for Diabetes. (2026). Weight management
recommendations emphasize ongoing anthropometric monitoring; weekly-average
interpretation is author practical guidance.

8 ADA Professional Practice Committee for Diabetes. (2026). Section 8,
Recommendation 8.11: long-term maintenance programs should include frequent
self-monitoring of body weight, weekly or more frequently.
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Z2]: ADA Standards of Care in Diabetes-2026; Riddle et
al. (2021); A& AH =Y.

9 ADA Professional Practice Committee for Diabetes. (2026). Long-term obesity
management requires continued behavioral support; author interpretation avoids
moral framing of weight regain.

10ADA Professional Practice Committee for Diabetes. (2026). Section 8,
Recommendation 8.11 and accompanying text.

Mzt 44 my e Ze9). 574 kg £ 54 HAES] A37HE B A 7102 A5}
£ 34 e oprh.

12ADA Professional Practice Committee for Diabetes. (2026). Sections 5 and 8;
long-term maintenance emphasizes nutrition, activity, behavioral monitoring, and
individualized review.

1342 9] o i) W of #3t Atk Joret U] W A17 A A =olof] 2AF A7} F3




3. H4SE A=Y L U A Fobhr] 7} ohnt

2] o) F AALE WA U9 e BABtE SE 02 fAslok s
A obd] AHTATL FHEA ek, B8] 424 AE SAZA
£ 712 A8 YA ARALE WA Aok Bel7E 2|4
PR Qe Al A Ee AA) REsteh nteby A7)0l A
£ 4] AR R HbAle, AFEY, A%, AQ, Ao At 24
H5A S 8 B Zo] o el 15

p|
2

3 vlo] ole) AES S Polo] YT A FL WA A EA
7] ofitk. webd f407] Sk A= g Mol 3 MAA,
U AAFRANM A5G T3 FRAFS HAFAA 7
s Hol sj41at7] Ath!S CGME A§3He Abgtolehel W
g 40 4 9

I
B of 2} A& AF5Z 3} Time in Rangeo] Hat:
A&} oA sl A sfjof gt 1P

AZ SA L e 547 S EE 2 ot Lol 7} 54
2 283t 2ele gasty] 43, 282 AF LEYS Heshe
79 27 e shtol B2 47| Belol e AF B 2 7]
58 HEFoF FTH2 Z|Lbzl o %] HStol L} Tl HE o2 A
Urrmzae ‘vk_diabete_db.sqlite3'?] 23 FLFA EFet 154 TAAE. F7|

A24 AE 5UFA Bl §7) RCTE ob4) AJatzlolct.

15Riddle et al. (2021); ADA Professional Practice Committee for Diabetes. (2026).
Glycemia, weight, safety, cardiovascular and kidney risk require integrated
assessment.

16 ADA Professional Practice Committee for Diabetes. (2026). Section 5 nutrition
recommendations favor minimally processed, high-fiber carbohydrate sources and
individualized carbohydrate reduction where appropriate.

17 ADA Professional Practice Committee for Diabetes. (2026). Section 5. No single
ideal carbohydrate percentage is recommended; diet quality and individualization are
emphasized.

1874 A mefQl. g wof B M4 ubLE 21 Al wheg A7) 91 g olnl B4
ADA &3tE A=) TREZ 2 oyt

19 ADA Professional Practice Committee for Diabetes. (2026). Section 6. Glycemic
status may be assessed with A1C and/or CGM metrics including TIR, TAR and TBR.

20 ADA Professional Practice Committee for Diabetes. (2026). Section 5 physical
activity; exercise improves glycemia, body composition, function and cardiometabolic
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21 ADA Professional Practice Committee for Diabetes. (2026). Recommendations on
adequate nutritional intake during intentional weight loss and preservation of lean
mass; author synthesis.

22 ADA Professional Practice Committee for Diabetes. (2026). Section 5,
Recommendations 5.36-5.37: most adults with diabetes should perform at least 150
min/week moderate-to-vigorous aerobic activity and 2-3 resistance sessions/week.

23 ADA Professional Practice Committee for Diabetes. (2026). Section 8,
Recommendation 8.11: effective long-term weight maintenance programs encourage
200-300 min/week of regular physical activity.

24 ADA Professional Practice Committee for Diabetes. (2026). Physical activity plans
should be individualized for health status, complications, age and baseline activity.

25 ADA Professional Practice Committee for Diabetes. (2026). Resistance exercise is
recommended for adults with diabetes and is relevant to lean-mass preservation.

26 ADA Professional Practice Committee for Diabetes. (2026). CKD protein
recommendations and Section 5 physical activity; A18% @A &3



24 7lE S A7 fAel | AR HE o4
Mol 42
AL EE | F150% o | ded g5 | AVARA | S A
BEIES | AAEAY | £95 ol &
2 A F
7
ASHAE | AR F | AFAS7H | A2E S | dH2d 3
T 200 300% AAel E= | *EE S | FohE ot
=
AEEE F233, ¥ | 25F-2Y | WA F2 2 | THAG-A
A& 4 & ERiEces
&
A 2 oF 30 ot | A A | A A7 | 25 WAl
=49 aa G| 8h= 22 of
Y
ks MA B | AAGF F | AAwek & | CKDOlA &
= 3%3l A A4 At e =4

Z*]: ADA Standards of Care in Diabetes-2026, Sections 5

and 8; A|18% 27 £t

=
[
i
L
yl
rg
>
)
o
3
ﬁoﬂ ul
X
X
v
s
2o
o
N

>,
™

{ AE A7 G SR A7)

O g 4> oX o
Losor
Moo
I S
2p
filo

=t
s
NS
_O'L N
e o
oft "
Ty
i ok
ro i
-5
= 1o
oy 4>
o,
mo Y M
o
)
|t >

-

N
o)

whahA e
Zo]7] Aol 4
219 =A] &

o X] =2
HFYAGE2 NdES AAE 3l u g el 5 A oF =
o

27 ADA Professional Practice Committee for Diabetes. (2026). Section 5 Sleep
Health. Sleep disruption is associated with poorer diabetes self-management and
difficulty maintaining glucose goals.

28 ADA Professional Practice Committee for Diabetes. (2026). Recommendations
5.56-5.57: screen sleep health and counsel sleep-promoting routines.

29 ADA Professional Practice Committee for Diabetes. (2026); Riddle et al. (2021).
Intercurrent illness, stress and medication changes can alter glycemia.
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30Riddle et al. (2021). Glucocorticoids and some antipsychotic agents can promote
hyperglycemia and may contribute to recurrence.

31 ADA Professional Practice Committee for Diabetes. (2026). Section 5 Sleep Health
practical recommendations.

32 ADA Professional Practice Committee for Diabetes. (2026). Sleep disturbances are
associated with lower engagement in self-management and difficulty maintaining
glucose goals.

33Riddle et al. (2021). Subsequent testing to document long-term maintenance of
remission should be done at least yearly together with routine complication
assessment.

34 ADA Professional Practice Committee for Diabetes. (2026). Section 6,
Recommendation 6.2: assess glycemic status at least twice yearly, and more frequently
(e.g., every 3 months) with treatment change or unstable glycemia.

35Riddle et al. (2021); ADA Professional Practice Committee for Diabetes. (2026).
The former is a remission consensus minimum, whereas routine clinical follow-up
may be more frequent.

36217 QlakH a4, Thal 4 3e] 2AH AARAS F1Q) 9T} 2 2lsto] mat o2 Ho]
st

37Riddle et al. (2021); ADA Professional Practice Committee for Diabetes. (2026).
Complication and cardiovascular-kidney risk surveillance should continue.
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38Riddle et al. (2021). No long-term evidence supports discontinuing usual
complication assessments after remission.

39Riddle et al. (2021). The consensus report discusses metabolic memory/legacy
effects of prior hyperglycemia.

40Riddle et al. (2021). Regular retinal screening, renal function tests, foot
evaluation, blood pressure and weight assessment remain advised.
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41 Gregg, E. W., Chen, H., Bancks, M. P., et al. (2024). Impact of remission from type
2 diabetes on long-term health outcomes: findings from the Look AHEAD study.
*Diabetologia, 67* 459-469. Any remission was associated with 33% lower high-risk
CKD and 40% lower composite CVD rates in adjusted analyses.

42Gregg et al. (2024). The association may partly reflect post-baseline
improvements in weight, fitness, HbAlc and LDL cholesterol and does not by itself
establish causality.

43 ADA Professional Practice Committee for Diabetes. (2026). Cardiovascular and
kidney risk factor management remains a core component of diabetes care
independent of glycemic status alone.

4Riddle et al. (2021). Weight gain, intercurrent illness and continuing decline of
beta-cell function can contribute to recurrence.

45Riddle et al. (2021). If glucose-lowering drugs are continued for weight,
cardiovascular or renal indications, drug-independent remission cannot be formally
diagnosed even if glycemia is near normal.

46 ADA Professional Practice Committee for Diabetes. (2026); Riddle et al. (2021);
author conclusion.
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Z A|: Riddle et al. (2021); ADA Standards of Care in

47 ADA Professional Practice Committee for Diabetes. (2026). Glycemic assessment
must consider biological and measurement variability and clinical context.

48 ADA Professional Practice Committee for Diabetes. (2026). More frequent
assessment is advised when glycemia is not stable or health status changes.

49Riddle et al. (2021). FPG or CGM-derived estimated A1C may be alternatives when
HbA1c is unreliable; abnormal values suggesting loss of remission should be
confirmed because of greater variability.

50 ADA Professional Practice Committee for Diabetes. (2026). Diagnosis and
classification require clinical confirmation except in unequivocal symptomatic
hyperglycemia; author application to suspected recurrence.
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51 ADA Professional Practice Committee for Diabetes. (2026). Nutrition and
behavioral interventions should be individualized and culturally/socially appropriate
to improve sustainability.

52 ADA Professional Practice Committee for Diabetes. (2026). Section 5 nutrition
and Section 8 weight management recommendations.

S3A167 AEAE, A 174 A, 2187 FNAAA, 197 e4ste 24 9o 53
) 22} A<,

54 ADA Professional Practice Committee for Diabetes. (2026). Glycemic status and
weight trajectory should guide ongoing treatment adjustments; author application to
carbohydrate re-expansion.

55 ADA Professional Practice Committee for Diabetes. (2026). Comprehensive
diabetes care includes glycemia, weight, functional health, cardiovascular and kidney
risk, and safety.
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B TS Hig oz 4.

Z *: Riddle et al. (2021); ADA Standards of Care in
Diabetes-2026; A A} Z§t.

57Riddle et al. (2021); ADA Professional Practice Committee for Diabetes. (2026);
author annual-cycle framework.
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59 ADA Professional Practice Committee for Diabetes. (2026). Section 8,
Recommendation 8.11 and accompanying text: monthly support, frequent weight
self-monitoring and 200-300 min/week physical activity are features of effective
maintenance programs.

60 ADA Professional Practice Committee for Diabetes. (2026). Self-monitoring tools
can include weight, food intake, activity, wearables and behavioral tracking.
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61Riddle et al. (2021). Remission requires continued active medical observation
because recurrence and classic diabetes complications remain possible.

62 ADA Professional Practice Committee for Diabetes. (2026). Person-centered,
individualized care and quality of life are central treatment principles; author
synthesis.

63Riddle et al. (2021); ADA Professional Practice Committee for Diabetes. (2026);
author practical synthesis.

64Riddle et al. (2021); Lean et al. (2024); author conclusion.

65T ean et al. (2024); Gregg et al. (2024); author conclusion that relapse should
prompt renewed management rather than moral judgment.
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1Page, M. J., McKenzie, J. E., Bossuyt, P. M., et al. (2021). The PRISMA 2020
statement: An updated guideline for reporting systematic reviews. BMJ, 372, n71.

2yk_diabete_db.sqlite3 book/research integration design, internal project record,
snapshot 2026-08-25.

SInternal corpus snapshot note, 2026-08-25. Counts are versioned snapshots and
may change with later ingestion or correction.

4L, T, Higgins, J. P. T., & Deeks, J. J. (2024). Chapter 5: Collecting data. In
Cochrane Handbook for Systematic Reviews of Interventions, version 6.5. Cochrane.
The unit of interest is the study, and multiple reports may describe the same study.
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%2]: vk_diabete_db.sqlite3 % 97 sho]ma}el Ul AWAE, 2026-08-25.7

2. R | 2Ej= "HMEIRX=7P 7t otL|2t slE 4
0|E &M= ciR=7bolct

A2 A, AR 43HRA], A EA olehs Tof i =2 Qhol A TFet i
4oz SHFTH HEOM A7 AFE S E AT, Hlﬂ“ ozmh}
2 1
= .

ol EAIE E0°l7] sl 2

low_carbohydrate, plant_keto_direct e 2 & A 25510

A 5 plant_based, ketogenic,

SLietal. (2024). Structured data collection forms are used to preserve sufficient
and unambiguous data and provenance.

61 et al. (2024), Chapter 5.4.1, Cochrane Handbook.

7Internal database schema and pipeline design, vk_diabete_db.sqlite3,
2026-08-25 snapshot.

8Internal book revision and artifact registry design; author methodological
rationale.

O1nternal second-pass review demonstrated that co-mention and actual

intervention classification can diverge substantially; see Table 26-3.
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HA 2 225 Wo| gh== Zlo| oft AA| 2 s Alo]7 A A
Aol FAo ARNEAE o AASHA &5k Aol 3Tt PRISMA

349 g TS Bashor 2}
23 ol el A BEE 4 2lcha .1

E26-2. 94 257 F AolRF'E FE9} Tier A

Ao] £57 eligible Tier A Tier A/ eligible o] Mofjxle] &=

A8 A 1,098 739 67.3%
€4 592 361 61.0%
wrekay 260 159 61.2%
24AE AH FR 49 40 81.6%

Z3: YR JUEE ATYYE yk_refine_book_evidence.py A3t AHAF, B[ &2 E ZJoj A 74]’3'.13

o] 7] A plant_keto_direct 497d Tier A 40710|2t= AT &
A Jak2ol7h Al B 4 9tk Deiut o) 2e ofd %

N 2R AEoIFE 5 o] 9l 28 Az, shje
A7t A2 A2 AEA 02 AAE AL W ohe £

3. S Hnj Tk oA e Qi EH2 SIWE E
ALt

391 30070 SAAE =58 thA] glo] Ao|7t AR 2 ojH TS
A=A 5 B3t O 23 A 54 S 1487, A= 54 8871, A
g S 28710] FRIE 1, AEA 3 AlE o] A AFE AR T
= Zaiet E4s 4 gle g Zer) 3274 0] Ao kA7)
AR ke A= 34, 121 o] 3004 7H2d Al EA T} A
Eo] Z+2 FA QoA HEs] 2 Zoz QI YI =+ 1710]
Atk 16

Hinternal refinement pipeline, vk_refine_book_evidence.py; Tier A is the project’s
highest-priority internal review class and should not be confused with an external
evidence-grade system.

12page et al. (2021). PRISMA 2020 emphasizes transparent reporting of
identification, selection, appraisal, and synthesis.

MInternal classification principle: co-occurrence of dietary terms does not
establish that both define the same intervention.

LSInternal top-300 second-pass snapshot: plant-based intervention 148; ketogenic
intervention 88; low-carbohydrate intervention 28; plant+keto co-mentioned 32.

16same second-pass snapshot: diet not confirmed 3; plant-ketogenic same
intervention 1; totals sum to 300.

317

2o} | 5234

Same intervention

HEAS AZolefE S0l ¢ A7)
1o AAEA Stol A B Alol 2RH 7

=

T=

.



o] afol = o] Mo] =X & AHsHe B TR P2l A2
13e) A ol =%
[e)

A7/ B AR A7 oY A AR E S8

=2 T T o T 1 H

202699 - 7kal AF7F F7HE A o] Zoprt A= 7] AR
ATk 7 4 YA, o Hs] A AT A Z7te] DAk}
Z

E 26-3. A9 30071 =&9] 2% ¢= A}

2 S BF A% 23 3007 % W] & a4
plant-based intervention 148 49.3%

ketogenic intervention 88 29.3%

low-carbohydrate intervention 28 9.3%

plant + keto co-mentioned 32 10.7%

diet not confirmed 3 1.0%

plant-ketogenic same intervention 1 0.3%

£2]: 49l 3007H second-pass W 5 AW, 2026-08-25.1

2% 26-1. 724 H2E} We] 2A7} E7)7HR

. AM HZETH MO 27t [ 7| IR

M)
oM
N
:
L
oy
=

POF-2 200K B 7121 Ht
419 47 9118 Helpic

‘ D@4 DB R

<ot

HYE Evidence Pack of|

g4 top 100 HbALe

E4: 2 A7 =2 E vk_diabete_db.sqlite32] FA- 7 Z-evidence pack ] Aatet A26% A& T2 E
S Hger 4.

17 puthor evidence interpretation based on internal category refinement and
second-pass confirmation.

18This book’s Chapter 15 review notes that direct/bridging literature is emerging
but remains early and heterogeneous; direct PB-LCD/PB-KD evidence should not be
equated with the much larger separate plant-based and ketogenic literatures.
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HbAlc candidates 286 100% 2HE-iAkE SAolM 45 o geke TR
numeric confirmed 137 47.9% Al 427 glE e

~table source 83 confirmed®] 60.6% ECRETE
Results

- results source 52 confirmed®] 38.0%

~abstract source 2 confirmeds] 1.5%
needs review 149 52106

conflict flag 20

Z3]: HbAlc third-pass W %713 AWAF. table + results + abstract = 137; conflict= 5 g

A7} otk A& Zaj 24

201 et al. (2024). Data from multiple report locations and sources may differ and
require a plan for discrepancy resolution.

2l1nternal HbAlc third-pass snapshot: candidates 286; numeric confirmed 137;
table 83; Results 52; abstract 2.

22Internal HbA1c third-pass snapshot: needs review 149; conflicts 20. Conflict is a
quality flag and is not an additional mutually exclusive category.

23Li et al. (2024), Sections 5.2 and 5.4, Cochrane Handbook.
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25Internal evidence-pack snapshot: plant top 100; ketogenic 88; lowcarb 28;
plant_keto_same 1; hbalc 200; medication 36; remission 52; caution 99.

26Evidence packs are question-specific working sets and are not mutually exclusive;
internal project design.

27Internal writing protocol: evidence pack prioritizes review but final factual
claims are checked against the source report and context.
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29Internal caution pack contains positive, neutral, mixed, and adverse/safety
evidence to reduce one-directional selection.

30 Author synthesis of the book’s preceding chapters; not all plant-based or
ketogenic implementations have the same food quality or safety profile.

31Methodological principle of disconfirming evidence preservation; author
synthesis.

32Internal automation workflow for candidate generation and prioritization.

33Internal second-pass result: 32 co-mentioned records versus 1 same-intervention
record among the top 300.

34Internal extraction design: candidates, source-location fields, conflict flags, and
review states are retained rather than silently collapsed.
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35Cochrane recommends that data be accurate, complete, accessible for updates
and sharing, and that methods be transparent. Li et al. (2024).

36Wilkinson, M. D., Dumontier, M., Aalbersberg, I. J., et al. (2016). The FAIR
Guiding Principles for scientific data management and stewardship. Scientific Data, 3,
160018.

37 Author comparison. The project follows some FAIR-aligned practices but does
not claim formal FAIR certification or full compliance.

381nternal book artifact policy: versioned Markdown/LaTeX/PDF/scripts with file
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paths, sizes, hashes, and revision logs stored in the database.

39National Institute of Standards and Technology. (2015). FIPS 180-4: Secure Hash
Standard (SHS). SHA-256 produces a 256-bit message digest and is used to detect
whether message content has changed.

4ONIST FIPS 180-4 describes hashing for message digests/integrity detection;
scientific validity requires separate source and methodological assessment.

411 etal. (2024). Systematic reviews have studies rather than reports as the unit of
interest, and multiple reports should be linked.

42 Author-proposed database upgrade based on the limitation identified in the
current corpus.

43Internal pipeline limitation; automated classifiers depend on available text,
terminology, and rule/model performance.

#Lietal. (2024). Source discrepancies and varying data-source strengths require
source-aware extraction and resolution.

45Cochrane Handbook guidance requires effect data to be collected in forms
suitable for analysis and appropriately converted/structured. Li et al. (2024).

46 Author-proposed meta-analysis normalization requirements based on standard
evidence-synthesis practice.
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47page et al. (2021). PRISMA is a reporting guideline for systematic reviews; the
current integrated research database is not, by itself, a completed systematic review.

48 Page et al. (2021); Cochrane Handbook (2024). These are additional processes
needed for a formal systematic review and meta-analysis.

4 Internal strict-category and second-pass snapshots described in Tables 26-2 and
26-3.

50 Author conclusion based on the project’s evidence map and the distinction
between separate evidence streams and same-intervention evidence.

SlInternal HbAlc third-pass snapshot described in Table 26-4.

52 Author methodological interpretation: unresolved candidates remain marked as
such rather than being treated as confirmed findings.

53 Author conclusion from the database-building process.

S4Transition to Chapter 27, which synthesizes the full evidence hierarchy and
limitations.
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Li, T., Higgins, J. P. T., & Deeks, J. J. (2024). Chapter 5: Collecting data. In Higgins,
J. P. T, et al. (Eds.), Cochrane Handbook for Systematic Reviews of Interventions,

version 6.5. Cochrane.

Wilkinson, M. D., Dumontier, M., Aalbersberg, I. J., et al. (2016). The FAIR Guid-
ing Principles for scientific data management and stewardship. Scientific Data, 3,

160018.

National Institute of Standards and Technology. (2015). FIPS 180-4: Secure Hash
Standard (SHS). U.S. Department of Commerce.

YR AFAE. vk_diabete_db.sqlite3, vk_refine_book_evidence.py, HbAlc
third-pass, evidence-pack ¥ book artifact registry 2H4F (2026-08-25).
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1Guyatt, G. H., Oxman, A. D., Vist, G. E., et al. (2008). GRADE: An emerging
consensus on rating quality of evidence and strength of recommendations. BM]J, 336,
924-926.

ZInternal evidence classification principle from vk_diabete_db.sqlite3 and
Chapter 26; low-carbohydrate, ketogenic, plant-based, and plant-ketogenic
same-intervention records are stored as distinct evidence layers.

3 Author synthesis based on GRADE concepts and the project’s multi-pass evidence
review.

4Guyatt et al. (2008); Cochrane Handbook, current evidence-synthesis principles.
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5Gardner, C. D., Landry, M. J., Perelman, D., et al. (2022). Effect of a ketogenic diet
versus Mediterranean diet on glycated hemoglobin in individuals with prediabetes and
type 2 diabetes mellitus: The interventional Keto-Med randomized crossover trial.
American Journal of Clinical Nutrition, 116(3), 640-652.

6Goldenberg, J.Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: Systematic review
and meta-analysis. BMJ, 372, m4743.

SGuest, N. S., Raj, S., Landry, M. J., et al. (2024). Vegetarian and Vegan Dietary
Patterns to Treat Adult Type 2 Diabetes: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials. Advances in Nutrition, 15(10), 100294. HbAlc MD
-0.40% (95% CI -0.59 to -0.21).

9Effects of Vegetarian or Vegan Diets on Glycemic and Cardiometabolic Health in
Type 2 Diabetes: A Systematic Review and Meta-analysis (2025). Nine RCTs, n=681;
HbAlc WMD -0.36% (95% CI -0.54 to -0.19). PubMed PMID 40037300.
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7+217)7} Zolzich.18

o] A= AepetE Aol 37t gltks kol ofyth. 253 2

10Guest et al. (2024); Viguiliouk, E., Kendall, C. W. C., Kahleova, H., et al. (2019).
Effect of vegetarian dietary patterns on cardiometabolic risk factors in diabetes.
Clinical Nutrition, 38(3), 1133-1145.

Uplant-based diet quality distinction is supported by prospective evidence showing
healthier plant-based indices are inversely associated with T2D risk whereas unhealthy
plant-based indices are not; see systematic review/meta-analysis PMID 40789787 (2025).

12 American Diabetes Association Professional Practice Committee. (2026). 5.
Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes-2026. Diabetes Care, 49(Suppl 1), S89-5130,
recommendations 5.13-5.31.

13ADA (2026), recommendations 5.14, 5.24, and 5.29.

14Guest et al. (2024); ADA (2026). This statement concerns plant-based dietary
patterns, not ketogenic status.

15Goldenberg et al. (2021). At 6 months, HbAlc mean difference -0.47% (95% CI
-0.60 to -0.34), n=747.

16Goldenberg et al. (2021). Six-month outcomes included weight, triglycerides,
medication use, and remission definitions.

17Goldenberg et al. (2021). At 12 months HbAlc mean difference -0.23% (95% CI
-0.46 to 0.00); weight difference was non-significant.

18Goldenberg et al. (2021). Remission estimates were much smaller when absence
of glucose-lowering medication was included in the definition.
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275 E A HbAlc ¥a 24 Fa Ay

R kil RCT wleb#y F-0.36~-0.40%p )33 LDL 54| 744 7Hs
s 23 RCT vi|eb2 A 6709 °F-0.4 o7 TG A%
AEA RCT eet2 s °F -0.29%p £ £ 72 % TG Z4-HDL 4% 7Hs

s

2F-0.3~-0.7%p W9 B F g2l ¥H g

e it Aol
1274 0| 2po] 4

82713kl an A o) 44

MBS AR/AE 2026 review, 7 RCT PB-LCDSH PB-KD &7, 27|28 25

Z4: Guest et al. (2024); Goldenberg et al. (2021); Choy & Louie (2023); Ghasemi et al. (2024);
Mazzola et al. (2026).%!

20| ofL|ck

AEA 2 S43kE Aghe] Y7t o 33, AA2 FFA AEAIA
£ AATh mhEbA BE AReEE ATE AR 2R

15 g 7tstA Y R 2 548 4 ot
20239 117§ RCTE F3st HlelE Aol A = A=Al o] T 2 4]
o @z Aoy A FHZFNA F7HA A fo5t 9L/d S Kol
kAT, F/g A2 ¢ Yol HDL-CE ¢ &obxth? wh
2024 VLCKD Y/gA13 HIEHZ A2 HbAlc 2F 0.29%p Z4&,
EdG-HOMA- IR FAEAY S BuFick & A= 21
ol B Ho| A9k AT, Alo]H o], v, Ao

19 Author interpretation of Goldenberg et al. (2021) and ADA (2026), emphasizing
adherence and sustainability.

20 ApA (2026), recommendation 5.15 and carbohydrate section; benefits of
carbohydrate restriction are more pronounced short-term and should be
individualized.

22 ADA (2026) distinguishes very-low-carbohydrate/ketogenic approaches from
broader carbohydrate-restricted eating patterns; definitions vary across trials.

BChoy, K. Y. C., & Louie, J. C. Y. (2023). The effects of the ketogenic diet for the
management of type 2 diabetes mellitus: A systematic review and meta-analysis of
recent studies. Diabetes & Metabolic Syndrome, 17(12), 102905. Nineteen reports from
11 RCTs; no additional glycemic or weight benefit versus control, but TG reduction and
HDL increase.

24Ghasemi, P., Jafari, M., Jafari Maskouni, S., et al. (2024). Impact of very low
carbohydrate ketogenic diets on cardiovascular risk factors among patients with type 2
diabetes: GRADE-assessed systematic review and meta-analysis of clinical trials.
Nutrition & Metabolism, 21(1), 50. HbAlc WMD -0.29% (95% CI -0.44 to -0.14).
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Keto-Med #2+9] WA g2 o] 2po] & & HojZt}, 20-50 g/
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2026 Mazzola 52] A|AZ 2112 o] Hl F71o]
AR A5 HojErh A% 770 RCT, 3
2 A&/ Age=(PB-LCD) B &7 A2/ #AlE(PB-K
S HEY, AF oF 5~7 kg A4t HbAlc 9F 0.3~0.7%p 7
A5 B3 A F AW gt 2AGHAE =S58, E

25Differences in eligibility, diet definitions, control diets, duration, and effect
models can produce different pooled estimates; author methodological interpretation.

26Gardner et al. (2022). Forty participants with prediabetes or T2D completed
12-week WFKD and Med-Plus phases; primary HbAlc outcome did not significantly
differ between diets.

27Gardner et al. (2022). TG favored WFKD, LDL-C favored Med-Plus; WFKD had
lower fiber and selected nutrients, while follow-up data suggested greater
sustainability of Med-Plus.

28 Choy & Louie (2023); Gardner et al. (2022); ADA (2026), saturated-fat and
cardiovascular-risk recommendations.

29Mechanistic synthesis from Chapters 7, 10, 11, 17, and 19; ADA (2026) supports
minimally processed, high-fiber foods and carbohydrate reduction for selected adults.

30Internal top-300 second-pass snapshot, vk_diabete_db.sqlite3: plant+keto
co-mentioned 32; plant-ketogenic same intervention 1.

31Mazzola, G., Rondanelli, M., Cabrini, C., & Perna, S. (2026). Metabolic,
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oM e S5 el F5E-FS +Eo 2 F7HEn
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LCD2} PB-KD7} & )3 Qtol &7 o] laL, A7]7F2 4~525
Z oo, A8 F4lA &S =7t ol th 3 E5] AR Al
EAAE % g-hydroxybutyrate2 HHe 2HQ1%
Yol 35 22 o}

webA A 7Hg ee 22 olF o A 88 Aege-AE A
=9 AH A= FAE 7 AR dANA 7Hs/d & A AISHA]
T “AEA AR e 2 AAT SHAL AR afE TE
o &4st7) o= o] 2.3

aF 27-1. Yl /e 2AFS shUe] 2802 A5t 4

27-1. I-1| 7H°I ZHES otLte] ZEoZ HFsHE WY

23: A152639) 2ARF A A2l A4 AR ARG 2A B AL oz 4,

adherence, and sustainability outcomes of plant-based low-carbohydrate and
ketogenic diets: A systematic review of clinical evidence. Nutrition, 148, 113222. Seven
RCTs, n=976, duration 4-52 weeks.

32Mazzola et al. (2026). GRADE certainty was moderate for body weight and lipid
outcomes and moderate to moderate-low for glycemic outcomes, depending on
outcome classification.

33Mazzola et al. (2026). Adherence was high in controlled settings but declined in
free-living conditions; PB-LCD appeared more feasible long-term than stricter PB-KD
approaches.

34 Author caution based on heterogeneity of ketogenic definitions and biomarker
verification across the included evidence; Mazzola et al. (2026) pooled PB-LCD and
PB-KD clinical evidence.

35 Author conclusion based on Mazzola et al. (2026) and the internal
same-intervention evidence map.

331



£o] | g} FAIW s}
E'I' Co-intervention
HAFA TN A & gt R, A, T
5] A, g%, 718 &, A5 o] FAlol vHE 4~
] o L A
AAFAT A & 7HA] ol2| gL ole] M4k Sl mhrithe o] B RS A B
o g4atEe E qmﬂwﬂqqnmﬂkﬂleaqﬂw+ge i,
==

Foldl 4E/FBEE el 2 4 Utk AA2YA FAFo] AL

b R T JiS
2T 23 G7IYn YT EL Pk FEHol At

= 4]
AF 2% HbAlcot =S 7HA81 T 123 HbAlc 2o ¢l qich.37
ol FH QI eatE A Ak ol et FEH o2 A 4

Fo] Wo| Arfe] F2H URY

SIS olet2 o A= of 2] AxbsfElo] @32 A on,
HbAlcS} 3283 st 23 Wstel BARCEY Jejnz
£ uj2ol”, 41 2 40]ehAl"eh el 2191 AHe o) AU o
&3t

AROAE ] 7S G2 Bt B42tE o, B4t 4,
o) A, AR AE) HREC. of 7o) MF W, 257, &5
21 oFEZAo| faf &I} 40

T

)4

2]
)

7-3. 22 HbAlc 7iAdol2tE Hlo] & 4 At

EEERE] 5o an ERREES APala e Hshe

HbAlc 24 AF, %8, CGM AAtstutel makz Bk 947)

TG A4 TG, A%, 9% AEA Al et 2

LDL-C %7} pm% ;7} L LDL-C, non-HDL-C, ApoB TG 7H417h 83 Qbdslchn whghalz) )
2 ‘4 EXEE R LR RS A3, A%, Aol 5

EEEI AYY + 922 23 A7), HbAle

Z3]: ADA (2026); Gardner et al. (2022); & TZA E o] AulsfA] A= 4

36Dietary intervention studies often alter several macronutrients, food groups,
energy intake, and body weight simultaneously; Cochrane/clinical nutrition
interpretation principle.

37Gardner et al. (2022). Both WFKD and Med-Plus restricted added sugar and
refined grains and emphasized nonstarchy vegetables.

38Gardner et al. (2022), authors’ discussion: shared dietary aspects likely
contributed to improvements on both diets.

39Effect of Dietary Approaches on Glycemic Control in Patients with Type 2
Diabetes: A Systematic Review with Network Meta-Analysis of Randomized Trials
(2023). Forty-two RCTs, n=4,809; meta-regression linked glycemic changes to weight
change. PubMed PMID 37513574.

40 Author integrative framework derived from Chapters 16-21.

332



NEGAEAS] FXf CHAPTER 27. 275 8ot Fol T8 4 9levt

£ A&k STl ﬂlENuﬂEqu%}Ei:uJ_orq%

S ADAE Q44§ Aok, AAAE, A7t AL SR

Abtoll Al ul g St TR AALS ARhA 0 2 PAEkA] e
o] AL AAte] WA EIHE BASH= Zo] ofug}t, &} Yol = A

gejiol o7} o) 2 s o] Wa s Agte] Exfatth o}

AQde 22 Aoz Bt AEA 2 FAAAY H4e HDL-C S
7He B 4 AATH A7 A3t 710 A= LDL-C7} A58tk 4
uteti] o] o] A B AEA L A YR ES e ofHItE
Axp-H ot 5 B2t A B4 Aol A S, 2SS w

8. tollofl ColiAM = o YZst eloj7} ERotT}

AAFEAol A HbAle7t 6.5% mIRES 2 Ul Zhehar 2k g
wgtth o daf A= oF "rk, =4 gojol s dRkdos A

Z AFE351A] o2 Aol A HbAlc <6.5%7F & 4 371 #|
] %Paiﬂhﬂ gojgte}. ot *@%Gﬂr Z7e] &35 HbAlcE

=

2, ol HeHAoAIE AL SR F6 % 24 971500] A1 A
= SQlgte} Y

42 ADA (2026); Chapters 12, 20, 21, and 23 of this book.

43 ADA (2026), recommendation 5.26: educate people at DKA risk treated with SGLT
inhibition and discourage a ketogenic eating pattern.

4 ADA (2026), carbohydrate section: very-low-carbohydrate eating plans are not
currently recommended for pregnancy/lactation, children, kidney disease, or people
with or at risk for disordered eating.

4>Gardner et al. (2022); Goldenberg et al. (2021); Choy & Louie (2023).

46 ADA (2026), recommendation 5.31; Chapter 17 of this book prioritizes
unsaturated plant fats and individual lipid monitoring.

47Riddle, M. C., Cefalu, W. T., Evans, P. H., et al. (2021). Consensus report:
Definition and interpretation of remission in type 2 diabetes. Diabetes Care, 44(10),
2438-2444.
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Z3]: ADA (2026); Guest et al. (2024); Goldenberg et al. (2021); Choy & Louie (2023); Mazzola et al.
(2026); Riddle et al. (2021).%

= =
} PB-LCD/PB-KD RCT &3

48Goldenberg et al. (2021). Six-month remission effect was large when medication
use was ignored and much smaller under medication-free definitions.

49Lean, M. E. J., Leslie, W. S., Barnes, A. C., et al. (2018, 2019) DiRECT trial reports;
sustained weight loss was strongly related to remission.

50 Author synthesis of Chapters 20-25 and Riddle et al. (2021).

521nternal evidence hierarchy and Chapter 15/26 conclusions.
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53Guest et al. (2024); Goldenberg et al. (2021); Mazzola et al. (2026); ADA (2026).

54 Author definition of the therapeutic objective; consistent with ADA
individualized metabolic goals and nutrient-quality principles.

55Individualized carbohydrate titration principle from Chapters 19 and 22; this is a
clinical framework, not a universal fixed carbohydrate prescription.
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Guest, N. S., Raj, S., Landry, M. J., et al. (2024). Vegetarian and Vegan Dietary Patterns
to Treat Adult Type 2 Diabetes: A Systematic Review and Meta-Analysis of Random-
ized Controlled Trials. Advances in Nutrition, 15(10), 100294.

Goldenberg, J. Z., Day, A., Brinkworth, G. D., et al. (2021). Efficacy and safety of
low and very low carbohydrate diets for type 2 diabetes remission: Systematic review
and meta-analysis. BM]J, 372, m4743.

Choy, K. Y. C., & Louie, J. C. Y. (2023). The effects of the ketogenic diet for the
management of type 2 diabetes mellitus: A systematic review and meta-analysis of
recent studies. Diabetes & Metabolic Syndrome, 17(12), 102905.

Ghasemi, P., Jafari, M., Jafari Maskouni, S., et al. (2024). Impact of very low car-
bohydrate ketogenic diets on cardiovascular risk factors among patients with type 2
diabetes. Nutrition & Metabolism, 21(1), 50.

56Gardner et al. (2022); ADA (2026); Chapter 17 lipid monitoring framework.

57 ADA (2026) emphasizes individualized meal plans, nutrient quality, weight goals,
high-fiber minimally processed foods, plant proteins, and selected carbohydrate
reduction.

58 ADA (2026), recommendations 5.13-5.15 and nutrition therapy goals.

59 Author synthesis of the book’s evidence methodology and conclusion.

60Research agenda proposed by the author based on current direct-evidence gaps
identified in Mazzola et al. (2026) and the internal database.
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