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Type 2 diabetes mellitus (T2DM) is a growing public health concern
in Thailand. Effective glycemic control is essential to prevent
complications. A low-carbohydrate diet (LCD) may help improve blood
glucose and lipid levels.

To evaluate the effectiveness of a low-carbohydrate diet on glycemic
control, lipid profile, and renal function among patients with T2DM.
This study was a randomized controlled trial with a total of 112
participants, divided into an intervention group and a control group
(56 patients each). The intervention group received counseling on
low-carbohydrate diet consumption (<130 g/day) for 24 weeks, while the
control group received standard diabetes education.

After 24 weeks, HbA1c decreased from 7.4+0.95% to 7.0+1.15% (p=0.02),
triglycerides decreased from 143.9+70.56 to 123.3+75.97 mg/dL (p<0.01),
and total cholesterol decreased from 172.3+37.26 to 163.9+26.40 me/dL
(p<0.01) in the intervention group. The proportion of patients achieving
HbAlc <6.5% increased from 19.6% to 41.1% in the LCD group, while
no change was observed in the control group. However, when adjusted
by ANCOVA and logistic regression accounting for duration of diabetes,
no statistically significant differences were found in any variables.

A low-carbohydrate diet may promote glycemic and triglyceride control
in patients with type 2 diabetes mellitus within the intervention group
without adverse effects on renal function. Nevertheless, when adjusted
for diabetes duration, no statistically significant differences between
groups were observed.

Type 2 diabetes mellitus, low-carbohydrate diet, glycemic control.
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A5 1 é’ﬂwmzﬁbﬂﬂ%ﬂﬂdm@haﬁm (Baseline Characteristics Table) (n=112)

fianus NFUAIUAN (n =56)  NFuUNAABY (n = 56) p-value
21g (), (mean + SD) 59.8+9.39 59.2+7.36 0.69
LWl 0.14
¥ 4 (7.1%) 9 (16.1%)
N 52 (92.9%) 47 (83.9%)
SZAUNSANY 0.11
FnIUSeyaes 56 (100.0%) 52 (92.9%)
Vaygynatuly 0 (0.0%) 4 (7.1%)
el 0.08
<10,000 UMW 23 (41.1%) 32 (57.1%)
>10,000 U 33 (58.9%) 24 (42.9%)
1IN 0.32
WNEATNT 23 (41.0%) 27 (48.2%)
1UAT 3 (5.4%) 6 (10.7%)
Fvneuazaue 30 (53.6%) 23 (41.1%)
fufiunanie (1de) 26.3+4.10 25.9+4.01 0.58
ArrMuAUlain@AauY (SBP) mmHg 130.2+15.65 130+1.48 0.93
AnMuAUlainAa1e (DBP) mmHg 75.5+9.15 77.9+9.95 0.19
TsaUsza1A
ANuiuladings (HT) 32 (57.1%) 28 (50.0%) 0.44
Tasuludonlinun@ (DLP) 17 (30.4%) 13 (23.2%) 0.39
szEzIIaluUAI 0.01*
<13 1(1.8%) 1(1.8%)
1-59 9 (16.1%) 21 (38.2%)
6-10 U 15 (26.8%) 17 (30.9%)
>10 1 31 (55.4%) 17 (30.9%)
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(p > 0.05) Tngluduainudlunisfuuseniu
aslulawnsn wuigdsudndvaluisaeandy
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Tudndiuyiniume Sovag 7.1 (p = 0.83) d@uviln
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Sovar 48.2 uarnaunnaed euay 51.8 509a%FD
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571 (ANCOVA) WUIMM&aIn151nase HbAlc 999
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pg1eltdudrAy (p=0.31) uaﬂmﬂﬁluﬂﬁjm LCD
é’mdaué’ﬂwﬁﬁ HbAlc
Sovay 19.6 (Judeuay

< 6.5% LNTUIIN
41.1 NEINIINARDY
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' S v o W aa ' <
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&

mensannesladain wudiliiauwanenedis
NdednAgyn19adf (adjusted p=0.05) WazIZAU
losndwalsd (TG) anasain 143.9+70.56 1Tu
123.3+75.97 mg/dL (p < 0.01) TAUADLAALADTOA
574 (Total Cholesterol) YBINFUNARBINUIIAAA
911 172.3+37.26 10U 163.9+26.40 mg/dL Tneilan
p-value = <0.01 Fauanyidinisanaseensditioddiy
vsadn melundumaassivuiy vaziinguaun
Lifnswasuuladudalodfay (o = 0.10) pgndls
fanndoIsuiiisusznintangunnaesuaz
NAUATUANMAINITNARDY LUNUAIILLANAIIDENS
fdvdAgluszaunolaamneioasiu (p = 0.68)
druduusaue léun FBS, HDL, LDL, Cr uae eGFR
Linunsidsundasedraiifoddyianelundy
LazsEIinangy (p > 0.05 Tuynuys) (13ail 3)

M990 2 WeANTIHVRIIIIIWNIAN Y U AATUAUNITMAGDY (n = 112)

o ¥
U (5988aL)

s NAUAIUAN NAUNAADY p-value
(n = 56) (n = 56)
anudlunsiuussmuaslulanse 0.54
fiounin 1 foseu 1 (1.8%) 0 (0.0%)
1-2 flosiotu 34 (60.7%) 37 (66.1%)
wnife 21 (37.5%) 19 (33.9%)
%ﬁﬂ%mi’fﬂﬂumifﬂixnaummi 1.00
sty 47 (83.9%) 47 (83.9%)
whifumy 9 (16.1%) 9 (16.1%)
anudluniseaniidinig 0.83
1-2 adssaduni 29 (51.8%) 32 (57.1%)
3.4 pfastadanm 23 (81.1%) 20 (35.7%)
NNty 4(7.1%) 4(7.3%)
ﬂ]ﬁﬂ‘daﬂﬂq‘iﬂaﬂﬁﬁé’\iﬂﬂﬂ 0.37
uudnseu 13 (23.2%) 17 (30.3%)
s 27 (48.2%) 29 (51.8%)
B 16 (28.6%) 10 (17.9%)
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M19199 3 WU UNAENESENINNEUVAIEUAAN1TVIAGDS

AuUs nguAUAY NHUNARDY 95%(Cl p-value’*  p-value’
(n = 56) (n = 56)

FBS

FBS noun1snnaey 142.9+37.92 142.6+40.87 -14.42 to 15.10 0.96

FBS #a4n151naed 144.7+38.14 133.0+56.25 -7.02 to 30.45 0.21 0.16
p-value' (Before vs After) 0.77 0.18
HbA1c (%)

HbA1c (%) Naun1TMAans 7.6+1.38 7.4+0.95 -0.26 to 0.63 0.41

HbA1c (%) ¥89N1399a84 7.4+1.06 7.0+1.15 -0.10 to 0.75 0.14 0.31

p-value' (Before vs After) 0.13 0.02

HbAlc <6.5%) NaUNISNAADY 11 (19.6%) 11 (19.6%) 1.00

HbAlc <6.5%) %a4n15nAaed 11 (19.6%) 23 (41.1%) 0.03 0.05
p-value' (Before vs After) 1.00 <0.01
TG

TG AOUNITNAGDY 133.0+£59.50 143.9+70.56  -13.47 to 35.40 0.37

TG Na9N15NAABY 118.1+67.32 123.3+75.97  -22.53 t0 32.93 0.71 0.74
p-value' (Before vs After) 0.08 <0.01
HDL

HDL Aoun1vnany 47.0+10.63 44.3+8.89 -0.95 to 6.38 0.14

HDL %89n139n809 47.1+9.48 44.0+10.01 -0.65 to 6.93 0.10 0.86
p-value' (Before vs After) 0.52 0.66
LDL

LDL Naun1snaaes 98.2+31.22 98.0+34.45 -12.08 to 12.54 0.97

LDL %89n1570803 95.6+25.72 93.2+32.46 -9.06 to 13.83 0.68 0.94
p-value' (Before vs After) 0.27 0.19
cholesterol

Cholesterol NBUNITNAGDY 167.6+37.80 172.3+37.26 -9.36 to 18.75 0.50

Cholesterol #aIN15NAGDY 161.5+33.96 163.9+26.40 -9.48 to 14.32 0.68 0.36
p-value' (Before vs After) 0.10 <0.01
Cr

Cr NOUAINAABY 0.7+0.19 0.8+0.22 -0.11 to 0.04 0.36

Cr NANIINARDY 0.7+0.22 0.8+0.74 -0.32t0 0.10 0.32 0.63
p-value' (Before vs After) 0.48 0.41
eGFR

eGFR NouNsnang 90.8+18.56 90.6+16.29 -6.40 to 6.72 0.96

eGFR %#84n151naed 88.6+21.45 90.5+15.18 -9.01 to 5.18 0.59 0.42
p-value' (Before vs After) 0.24 0.88

"p-value melungu: 3AT1edieae paired t-test %38 Wilcoxon signed-rank test

“pvalue 5EMINNGUVRINARD: IATIEVAE independent t-test #38 Mann-Whitney U test

*p-value sEminangumdannass: AAs1zvisae ANCOVA Tng adjust baseline szozbaiduumm

AN08UNEEe : FBS (Fasting Blood Sugar), HbA1c (Hemoglobin Alc), TG (Triglyceride), HDL (High-Density Lipoprotein),
LDL (Low-Density Lipoprotein), Cr (Creatinine), eGFR (Estimated Glomerular Filtration Rate)
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anUs1enNa
nsAnwiifitnguizasdifioUseifiu
Us2aNSNaveIn1T5uUTENIUeIuISLUUIING
Aslulewnsa (Low-Carbohydrate Diet: LCD) Tu
FUrelsaummuriindl 2 Ingldguuuunsideuuugy
wazdlngualuAy (Randomized Controlled Trial:
RCT) wan1s3denuinniendenisnaassdunan
24 &Upn9i naammaesiilssumsuuzthlisuUssniu
pnsuuuIAnAslulamsn (<130 nsu/3u) wuin
336U HbA1lc anasan 7.4+0.95% a9 7.0+1.15%
(p = 0.02) walauSursseznafiduuivu
osandaundsdanaiafinauwansieseniig
nauRaus baseline nan15iATIERATILUTUSIY
321 (ANCOVA) Wu111d9n15mnaad HbAlc 109
naunaasdLaznauAIuALlLdauLAN AT LeEI9
NledAgy (p=0.31) uaﬂﬁm‘fﬁumjm LCD dndu
Qﬂaaﬁﬁ HbALC <6.5% Winduandosaz 19.6 1Ju
Yoway 41.1 ndamsmaass luvaziinguniuay
fidndiunufufifevas 19.6 Msdnsemdey
WUANUANANITENINNgUeg 1 ilded Ay vneaia
(p=0.03) agelsfimu leuduszazianfiiu
memuazé’hLLUﬁﬁugmﬁwmiamaeﬂaﬁaaﬂ
wuinlaudaunanseededded1Agyn1ada
(adjusted p=0.05) @OAARBINUAITILATIZALUAT

(meta-analysis) 983 Yan Meng tazaanz!”

1n1s
Anwvanun 9 emsfiugUaslsaumau 734 51g
NAN13ANYSIULERSlINININ LCD Snangnaiiie
dfgysaseau HbAlc (WMD: -0.44; 95% Cl: -0.61,
-0.26; P < 0.01) @0nAaednu Joshua Z Goldenberg
uazAny® NAN1IVIARLY 23 18M3 ({133 1,357 Av)
WUIIMEIRIN 6 Weu WewSsuifisuiuaims
AUl wudemnsuuuiidaaslulaiase
(LCD) vilvignsnnisidngnie (diabetes remission)
qqﬁ'ﬁu (fivnume HbAlc < 6.5%) AB 76 210 133 Al
($eway 57.0) Wiguiu 41 910 131 A (Seway 31.0)
ImaﬁmwmmﬂmwmmmL?ﬁlmagﬁ 0.32 (1429A714

WodU 95% S¥1I19 0.17 819 0.47; 370 8 ANSANWN

&

n=264, 12 = 58%) \JulUladn Low-Carbohydrate
Diet (LCD) @u1saansenu HbAlc leainnaln
menalinvaneUsens eun msanuSunaumsivlanse
fuslanluusiaziu Jstivansedunglaaiidng
nsvuadenlagnse dwmalisydutimandsems
(postprandial glucose) anas wazihlsesutima
\dsazay (HbA1c) amnasmnIuun uaﬂmﬂﬂf LCD
fatruannisdsduydy ammﬁa@ia@uﬁau uae
Lﬁmmmh%maéﬁiaéwgéu (insulin sensitivity)
fetunumddylumsnugussduihmalugtae
wanuried 2 wisdudesfinasinealu
ﬂejuﬂizsmmﬁimgsﬁu swmmmuﬁuuasmuqm
confounders laAn3iAu

seaulnsndwoelsa (TG) amasann
143.9+70.56 \Ju 123.3+75.97 mg/dL (p < 0.01)
widlousumszoznaniluunmu ieinsuls
é‘fﬁﬂdnﬁmmmecsmizwmﬂﬁju&y’uwi baseline
NANITIATIERAMULUTUTIUTIN (ANCOVA) WU
nasnsnaansseaulnsnawelsa (TG) voe
nauvnaeuaznguaIuaNliinuLANA1iueg1
AludAny (p=0.74) @0AARDINUNANITIVEVUDY

Amber Parry-Strong uagmuz®

wut 7 12 iieu
Insndwelsrludsuanadlu very low-carbohydrate
ketogenic diet (VLC/ KD) Wlawisudunguaiun:
-0.28 fiadluasiodns (-0.44 fis -0.11) p < .001

@anAaodnu Tian Hu wazmuz™?

WU Q’ﬁli"u
Uszmuommsandlulawmsaslasniwelssanas
1N (-14.0 un./ma.; Tasenuidediv 95%: -19.4,-8.7)
Wisufuomsitlusius (< $oray 30 vemdany
et 1Wululdemsuuudidaaisiulewnse
(Low-Carbohydrate Diet: LCD) @1u130an3eaU
Insndwelse (triglyceride: TG) lakunalnmeadiin
waneUsznsiiendesiunsiuasunlaweanis
wratgynadeulusienie lnendnnisandgy
Aen1sanUsunumisiulawnsalueinisdinean
sefudugdulunszuaidendudusailuud
nsgquliiAansyuiunisadidudiuindludy
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