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Micronutrient Status in Adults 2026 (Part 1)
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Clinical Practice Recommendation for the Assessment of

Micronutrient Status in Adults 2026 (Part 1)
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Cr, x@n. 25 20 20 20
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Clinical Practice Recommendation for the Assessment of

Micronutrient Status in Adults 2026 (Part 1)
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Micronutrient Status in Adults 2026 (Part 1)
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excretion** g
BPD/DS
Serum PTH &g 3 y 3 3 vV 3 3
RYGB %38 BPD/DS
Bone mineral v v v
density'”
Whole blood thiamin w Farrammnghenguiigs
(thiamin
pyrophosphate, TPP)
Serum retinol wihlFermaalis 1 Susnvssdiilefldsumashia RYGB wia BPD/DS fiflimsmnammauasndsny
Serum alpha-tocopherol s lsasluneitememeadin
PT, INR usish s efidanmamseddin
Plasma selenium wihlsamelmefifiomameediin
sfasondense meilasunseisimin 12 Bifomendmiin
** 24 urine calcium ol spot urine cal cium/ urine creatinine MO LG
(Mmehdauuudadansumneanmaiaca [di&n - RYGB, MhiaaeATaINTHINEaTT | SQ)
AGB  : adjustable gastric band,;
BPD/DS : biliopancreatic diversion with duodenal switch;
RYGB : Roux-en-Y gastric bypass (M3réiauuusiadanssmnzawmuasa [&an):
SG  : sleeve gastrectomy (marhinfioanmnaransznzans)
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NAWUIN

nAwuan 1 nuuAnnsevnia:lnsuinis auiaugifiennisnionasnidensiia:zn1olAUBINISUKD
Us:inflne (SPENT Nutrition Screening Tool)
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M3sziuAIZNWIAYUING  (NT 2013 : Nutrition Assessment )

Battir Mot for Butter s

(ﬂizqﬂﬁi 210 uuanwAaiuldaIna - White JV, et al. Consensus Statement : J Acad Nutr Diet 2012, 112(5):730-738)

vanl ilazidi..........., foruanagia...... 21 T HNons ANL
ma O e/ O wngs, dszan -0 opp........ /O e vedihe......e. ..., MsItofuTsn ..
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(IBW : Ideal body weight : ULLAI95§1 30 Andsazidin ;. UBW : Usual body weight : MAlnd;  CBW : Current body weight : uat.flagafu )

il'n'lﬂPjﬂ‘J!l { Patient performance status score ) — - -
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[1=>5 fau <10 % 10 % > 10% Acute pancreatitis, Hepatitis, Peritonitis, Necrotizing fasciitis.................... 1 1 3
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HUENNE |
H
3. anzwwi ( Fluid accumulation )
fvrran Aumada (EnEi-na o ) /natfu (n-dfon ) AZTUUY AVILUY 9. anlpsuunaan (o 1+2+3+4+5+6+7+8= 109 )
aUAsUMHIIN
) o o w_ W A a ' , ' o
T ot na 2 a-nien-didafos i 2 4h9) 0 [n] nadi I/ annsnlsziinlduiueu wy ‘lui'ﬁnm YUl
wwdmivs vk 3500 U2 (anfudn -4 1 seunznwla¥nms  FanzuUIIN ms1fiis
vanthunan  fiou wio vmiamoady; sz 2-3" 2 [INT-1 (i w¥e finmidon) © 0-4nzuum sAnaulazdiugn 6- 8 dilam
? 4w - - ,
R I (inmjuﬁn 683 3 [ INT-2 (antou) : 5-7 AUy : IGIﬂFI'IlJﬂi.,lHui:II'I 4-6 tlam
[ INT=3 (mana : g=10nzunn :maau A T aziiiunn 3.7 Ju
T [INT-4 (FUI53) : > 10 AEHUY : iorandalTawiiu Tnauinia
| 4. szfumsgqap@e vl (Body fat loss) Ysziiundeiafumy | 0 | 1 | 2 | 3 |
o=1nd . 1=Tlviudos | 2=0Tuwiudosn | 3=wiafunszan
'K v w_ o 4
| 5. asfumagaite waanmite (Musele loss) W azifimadniaianie | 0 l 1 | 2 | 3 | qﬂizlﬁu [ 1wnnd [ ] wonna [ ] fndmunem [ ]8uq
= PR 7 PR ) ¢ a
o=Und , 1=ndwmilodovar , 2=ndundledy , 3=mivfunizan wand Sunsumaniadizdiv.........
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mMAwudn 3 nuuus:1dunia:Insuanis Nutrition Alert Form (NAF)

NUTRITION ALERT FORM wuuUsetiun1azlnsuanis

#a-ana o wde oy U HN FunfiouwAisy

aa o & " a o
ms3iasddipasiu dagann  gihe A aug

4 . ] s . . 3 0 ]
viiasasany v Tugaslasdanios 1 dasluudszidalvajuazindatey (uaiu 6,8 @anldunnndn 1 ¥p9) uarldazuuulugas

1. 8UgY ANNETIAY anuEnTNuTuTINUmBinai 2 $19 (Arm span)

ATLUU Hill}!'ll ﬂ%’él.l}l'll
Induge oH. FpANETIRN 4. Arm span . anfven . Cefi Ll & Caul
2. umninuazdsinans (Adaiiiania (BMI) = Wmiin (nn.)/ saugs (1)) St i i
2.1 dmiin o seluvhueu (1) 0 Shwhiu © o %LI§ © o andven 0 w = =
AATT O BMI < 17.0 nn/ &° 2 O BMI 17.0-18.0 nn/ & (1) B e Bl
- O BMI 18.1-28.9 nn./ %°(0) 0 BMI = 30.0 (1) o o »
. 6 oo P
winlsimswuwin T¥wa Albumin %32 wWa Total Lymphocyte Count (TLC) yroms Abumin Aoumin
21 we Albumin O < 25 g/dl (< 25 g/) (3) O 2:6-2.9 g/dl (2629 g/)) (2)
0 3.0-3.5 g/dl (30-35 o/l) (1) 0 >35 g/dl (35 g/l) (0) g/dl yd v
0 < 1,000 cells/mm? (3) 0 1,001-1,200 cells/mm? (2) Tie e e
22 HATLC 0 1,201-1,500 cells/mm? (1) 0 1,500 cells/mm? (0)
[TLC = (Total WBC X % Lymphocyts)/ 100] ashslanthemils callymmm sote/mm cole/myn
.y O wanan (2) O wawn (1)
3. quseraegihe " gy
31] 4 O =27uNn (1) 0 Yn@-a7uLhunany (0)
4. thwinwasu O anay/uaus (2) O rindwsmiu (1)
Tu 4 suai o linsw (0) 0 Audx (0)
5. awnaiaulugiae 2 uamiitiumn
¥
51 &nuzawns D amaY ('2) a O awnImng (2)q
0 ewnsundmng (1) 0 awnswmdaulnd (0)
Bioh Ao o Euuﬂu:nn 2) o Euuilmm‘(ﬂ
0 fusndu (0) 0 fuwinln@ (0)
6. onsmaLiias > 2 dUAiEUN (@enlduinnd 1 beg)
6.1 o 0 san (2) 0 wwer/nausuan/dlfenmamessene 2)
nsiALY/nduewMs O ndulding ©
6.2 flgwiszun > = A
o 0 visuds (2) 0 thevias (2) O Uné (0)
6.3 ymszwin - 4 -
AU O adeu (2) o aauld (2 0 uUn# (0)
7. ANuEI0LL O uaufafe (2) 0 sasfifahethe (1)
maddeams O 197 uauq (0) O Uni ()
8. Tsnflifuay Taedasudeliindmunanmaninlazunmansiy (denldunnd 1 des)
Tanftiiannasuusatiasfortunans (3 azuuy) | Tnitianaquusann (6 azuuu)
0 DM (1w1wau) (3) 0 Severe pneumonia (LDAUINTUTULLY) ()
o ckp-EsRD (lndads) (3) 0 Critially ill (§l3n0#) (6)
0 Septicemia (ﬁmﬁa‘lqn'::uﬂu’inﬂ) (3) 0 Multiple fracture (nszaninviaesuvila) (6)
O Solid cancer (zi5will) (3) 0 Stroke/CVA (S3w1m) (6)
O Chronic heart failure (ﬂ"l'lﬁls'fumﬂ’lﬁvﬂi'ﬂ) (3) | O Malignant hematologic disease/Bone marrow
0 Hip fracture (Faazlwnin) (3) transplant (uuSeidndenalgndralunszgn) (6)
0 COFD (ﬂﬂﬁqmﬁ’uéﬂ%’a) 3) O 5141* (6)
O Severe head injury (NAKLARTETMUT) (3)
0 = 2° of burn (unalwlndszeu 2 auly) (3)
O CLD/Cirrhosis/Hepati cencaph (w‘l’ul%'a"i‘q) )
0t @ | nbinselsafil Birsuumaanaminn
uinud Fuidnutl Fuidaul

adil 1 AziuuTIN

[AlB[C]|

@ @ | | ol 3 pruuumw IE B @l

| il 2 AZLLUTIN

0-5 AUUU (NAF = A : Normal-Mild malnutrition)
Twuraduedemsiianmeymlannms

wnassvimihissdiunslannms
dawlu 75

6-10 AEUUU (NAF = B : Moderate malnutrition)
nanuddliumduasindmunsmsainlnmnnimauas
vTuiwum—mlﬁn\wiﬂnﬂitﬁmnwn:nwhﬂu1n11 Teidnimun

2 11 AUUY (NAF = C : Severe malnutrition)
njnnudlimdussindmunammsanlomnnimiuss
wudfimmzmlnguin Tiindueswasinlnmnnts

awnsaflngunms vnssafiunmzTisunms
ualfuwmnehbnrsguasnsnelu 3 Su malu 24 flae

Mmassdiunmazlamnng uadfumiinaguainnm c

Reference : Surat Komindr, et al. Simplified malnutrition tool for Thai patients Asia Pac J Clin Nutr 2013;22(4):516-521
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nAWUIN 4 nuuds:iiupduidgunio:usanduiiotas Modified Mini Sarcopenia Risk Assessment-5
(Modified MSRA-5)

Modified Mini Sarcopenia Risk Assessment-5
(Modified MSRA-5)

A0 AU
1 Aueguiilng
- ynnImSainny 70 U 0
-Usenin 70 Y 5

2 Auldsunsinwlagnisusulsmerunaluglitiuumisli

- JUNMsSnEIaraNNndl 1 A4 0
- Sumssnwiigansadien 1
- lilafunsSnwnlulsanenuna 2

3 deladuseavlumsvirianssuvenm

- dugmnsaduldtiosndt 1,000 was (1 Alawms) 0
- duannsaduldinnnin 1,000 was (1 Alawns) 15

a4 AnfulsEmMuems 3 dauduussdmdeli
- i dudwemsunsiloaun 2 adweduamituly (gu duliisuusemy 0
amnsdn vieulssmuiiivsmunsauuy viegUdmivilawu

- fuusemue s 3 dafiulsed 2

5 Auuminanadluta 1 Pikmumiols

- anasunnd 2 lansu 0
- anasaenimIawiniu 2 Alandu 10
AZULUULAY 34

= P - ' v & v
lﬂﬂl!ﬁﬂ"l'i\l‘szulu AZLUY <30 ALUL 09771 UANUIEENRNDNILUIANAULLDUDY

fan Akarapornkrailer P, Muangpaisan W, Boonpeng A, Daengdee D. Validation of the Thai version of SARC-F, MSRA-7 and MSRA-5
questionnaires compared to AWGS 2019 and sarcopenia risk in older patients at medical outpatient clinic. amﬂﬁsﬁmﬁmm‘sﬂizﬁw
Tisnesmaaninenuazsenamsigeenlne. Isusinment 5 Swas 2563
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nAwudN 5

M99 11 Nemsdiesaametesfifnseasniiuusi nig lwonlficuasumamemsudana

MN é"aaaheﬁsl%@]s'aa N1989601593 NN ANE
Sdufinzaelush
Vitamin B1 (thiamin)*'*'| Whole blood RBC or whole blood Sdsennfivestealfiinatdama
thiamine diphosphate
Whole blood Erythrocyte transketolase Jaway 0-15 Und
activity and thiamine Soeiaz 15-25 MignIaaantias (marginal deficiency)
pyrophosphate effect > Se/ay 25 M9 (deficiency)
Vitamin B2 Whole blood Erythrocyte glutathione LﬁN%uﬁ@ﬂﬂ’h%@Hﬁx 20 (ratio <1.2) Un@
(riboflavin)*"** reductase activity Maidoriay 20-40 (ratio 1.2-1.4) dnhaedu
coefficient (EGRAC)* WANZEN (suboptimal) Lﬂ'm%umrmdﬁa Uag 40
(ratio >1.4) NLI@ (deficiency)
Whole blood RBC FAD Hdehunfvasiasfiifnsildasa
Vitamin B3 24-hour urine Urine N-methyl-2-pyridone- Ratio of 2-Pyr: NMN < 1 U'd%m'ss‘m (deficiency)
(niacin)?"*™® 5-carboxamide (2-Pyr) and

N-methyl-nicotinamide (NMN)

Whole blood RBC NAD or fdsennfivasiesfiifimenldaa
NAD/NADP (niacin index)
Vitamin B5 (pantothenic | whole blood (EDTA) | serum or plasma pantothenic

- 1\127,130,136
acid)

38 clotted blood

acid

1.6-2.7 pumol/L Un@
<1 umol/L deamsutssymulaiiiesme
(inadequate intake) Walnmene (deficiency)

24-hour urine

24-hour urine pantothenic

2.6 mg/day 1né
<1mg/day UINENA (deficiency)

acid
Vitamin B6 whole blood (EDTA) | plasma pyridoxal phosphate 5-50 ug/L (20-200 nmol/L) Un@'
(pyridoxine)" (PLP) <5 ug/L (<20 nmol/L) ﬁa%mmn@ (deficiency)
whole blood erythrocyte aspartate <16 m%m%:ﬁn@ (deficiency)
aminotransferase (EAST)
erythrocyte alanine <1.25 ﬁﬁmaz‘m (deficiency)
aminotransferase (ELST)
activity
Biotin'**"* whole blood (EDTA) | serum biotin 215-750 pg/mL  Und
38 clotted blood < 200 pg/mL LsEnmene (deficiency)
24-hour urine 24-hour urine biotin 6-50 ug/24h  Und
<6 ug/24h Udrmene (deficiency)
Thai JPEN
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a | o awa a ° awva
M19°19N 11 (%13) i'\Hﬂ'\id\‘l@liﬁQ"(I'N‘Iﬂaﬂﬂﬂll@lﬂ'li‘llﬂ\‘lMNYI LL%%%'\‘lmﬂ%n‘ﬂﬂﬂﬂﬁuﬁzLL%'J"(n\‘m'ﬁLLﬂaNa

v 1 A9y
ﬂ?ﬂﬂ?@ﬂiﬁﬂi?ﬂ

M5aIn9a

HIMIMSLUANE

urine urine 3-hydroxyisovaleric < 0.2 umol/mg of creatinine
acid (decreased urinary biotin excretion (< 6 ug/24 h)
and increased urinary 3-hydroxyisovaleric acid
excretion indicates deficiency)
Vitamin B9 whole blood (EDTA) | Serum folate < 3 ng./mL (6.8 nmol/mL) 'Li\‘l%m% early negative
(folate)” 38 clotted blood balance
whole blood (EDTA) | RBC folate < 160 ng/mL (< 362.67 nmol/mL) ﬁﬂ%m’)s tissue
38 clotted blood depletion
Vitamin B12 whole blood (EDTA) | Serum vitamin B12 < 300-350 pg/mL anafamzna g
(cobalamin)*™ 38 clotted blood < 150 pg/mL U'a%ma:ﬁm@ (deficiency)
<100 pg/mL §NRusIUMIUEAIIMINATAAU
whole blood (EDTA) | total homocysteine > 21 umol/L ‘u'ﬂ%mwm (deficiency)
whole blood (EDTA) | Serum methylmalonic acid > 400 nmol/L m%ﬂmm@ (deficiency)
38 clotted blood
Vitamin C Whole blood (EDTA) | Plasma ascorbic acid <11.4 umol/L (0.2 mg/dL) ‘u'@%mazﬁm (deficiency)
(ascorbic acid)"*” Whole blood Leukocyte ascorbic acid 11.4-28.4 umol/L (0.2-0.56 mg/dL) marginal status
(buffy coat layer)
Smitufiazanelulasiu
Vitamin A% Whole blood (EDTA) | Serum retinol <20 ug/dL (0.7 umol/L) Udnnsne (deficiency)
38 clotted blood
Vitamin D" Whole blood (EDTA) | Serum or plasma 30-100 ng/mL (75-250 nmol/L) 1né**
38 clotted blood concentrations of total 21-29 ng/mL (52.5-72.5 nmol/L) NMIENTa
25-hydroxyvitamin D (25-OHD) | < 20 ng/mL (50 nmol/L) ‘u'a%m'azww (deficiency)
(LC-MS/MS method) > 50 ng/ml (125 nmol/L) Aesranafammeie
> 150 ng/m! (375 nmol/L) dnfe1msann1ie
(ot
Serum 1,25(0H)2D Tiunsh il lumeifiasanmene
Vitamin B Whole blood (heparin| Serum or plasma o-tocopherol 20-30 umol/L
en) EDTA) 30 a-tocopherol o-tocopherol 212 umol/L
clotted blood o-tocopherol 0.5-2.0 mg/dL
plasma a-tocopherol <0.8 mg/g total lipid (< 1.11 pumol/mmol total lipid)
to plasma total lipids ratio u'a%mawm (deficiency)
plasma o-tocopherol to < 1.59 pmol/mmol m%m'szﬂm (deficiency)
plasma
. . 213813 nTuin1in
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o | Y  lawva a o awva
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cholesterol+triglyceride
plasma o-tocopherol to

plasma total cholesterol ratio

< 2.2 umol/mmol TN (deficiency) or
<2.8mg/g total cholesterol UEMENa (deficiency)

1,138,155,156

Vitamin K Whole blood (heparin

%38 EDTA)

ﬁ‘l@gd‘:%ﬁﬂ (trace element)
Copper (Cu)"™* Whole blood (EDTA)

38 clotted blood

International normalized
ratio (INR)
Prothrombin time (PT)

INR 0.8-1.2 Unéi

PT 10-15 sec Un@

Plasma Phylloquinone

(Vitamin K1)

serum copper (total)

Fasting adults M1n& 0.17-0.68 ug/L (0.38-1.51
nmol/L)

Non-fasting adults M1/n 0.15-0.55 ug/L. (0.33-3.44
nmol/L)

<0.15 ug/L Ut (deficiency)

MUNG 12.7-22.2 umol/L (80.6-141 ug/dL)

Whole blood (EDTA)
38 clotted blood

serum ceruloplasmin

M1nd 0.2-0.4 g/L
Wilson disease < 0.1-0.2 g/L

Whole blood (EDTA)
39 clotted blood

serum free copper or NCC

fUN@ 0-1.6 umol/L (0-10 ug/dL)
Wilson disease >1.6 umol/L (10 ug/dL)

24 hour urine

24-hour urinary copper

MUNG < 0.6 umol/day (40 ug/day)
Wilson disease > 1.6 umol/day (100 ug/day)

Liver biopsy

liver copper

fUNG < 50-76 ug/g dry weight (0.8-1.2 umol/g)
Wilson’s disease > 250 ug/g (4 umol/g)

Todine (I)! 24 hour urine

24-hour urinary iodine

LN 100-300 ug/24hr (790-2360 nmol/24hr)
< 100 pg/24hr 195Mza (deficiency)

Clotted blood Serum iodine AUNG 40-100 ug/L (315-790 nmol/L)
Iron (Fe)*'” Clotted blood Serum ferritin IDA < 15 ug/L
Serum iron ANG 50-175 ug/dL
Transferrin MUNG 200-400 mg/dL
Transferrin saturation MUNG 20-50%"
Hemoglobin Anemia Male < 13 g/dL
female < 12 g/dL
pregnancy < 11 g/dL
Manganese (Mn)""*"* | whole blood (EDTA) | Whole blood Mn AUNG 4.02-12.05 pg/L(73-219 nmol/L)
¥38 clotted blood | RBC Mn AN 6.9-36.9 ng/g Hb
Plasma Mn MUNGi 0.36-1.04 ng/ml

1 ug/L =18.2 nmol/L
1 nmol/L = 0.065 ug/L
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a ' v awva A o ‘[!ﬁlnﬁl awva
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@ A9y
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#LING 0.19-1.16 ng/ml (38 ug/L iwmkienfentiv)
1.98-12.1 nmol/L
1 ng/ml (‘vﬁa ug/L) = 10.4 nmol/L

Molybdenum (Mo)"** Whole blood (EDTA)

38 clotted blood

Serum molybdenum

Whole blood (EDTA)
39 clotted blood

Selenium (Se)"*”

total serum or plasma

> 0.75 umol/L (60 ug/L) 1né

selenium >1.20 umol/L indicates saturation of plasma
glutathione peroxidases
Zinc (Zn)"® clotted blood serum zinc AMNUY Zn Female Male
Morning fasting >70 ug/dL | >74 ug/dL
Morning non-
fasting >66 ug/dL | >70 ug/dL
Afternoon >b9 ug/dL | >61 ug/dL

EDTA ethylenediaminetetraacetic acid; FAD flavin adenine dinucleotide; LC liquid chromatography; MS mass spectrometry; NAD nicotinamide

adenine dinucleotide; NADP nicotinamide adenine dinucleotide phosphate; NCC non-ceruloplasmin-bound copper; RBC red blood cell
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