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80% of nitrogen intake in the form of

protein 1s “recovered” as nitrogen in

urine, with limited variation between
individuals

As a result, absolute intakes over 24
hours can be estimated from urine
collected over these 24 hours.
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180 elimination (water + CO,) - 2H,, elimination (water) = CO, Production

Urinary potassium
Urinary sodium

Energy intake estimated
using the doubly labeled
water technique are
recovery biomarkers.



PREDICTIVE BIOMARKER
VS. CONCENTRATION
BIOMARKERS

The 24-hour urinary excretion of sucrose plus fructose is not
considered to be a recovery biomarker because only a small
fraction 1s recovered in the urine, but it has been labeled a
predictive biomarker to distinguish 1t from concentration
biomarkers because correlations with intakes are relatively high,
and biomarker values may be used to estimate absolute intakes.




CONCENTRATION
BIOMARKERS

A correlation between dietary intakes and concentrations in
biological samples exists, and the ranking of the intake of
individuals can be estimated based on their biomarker values.

Most nutrition biomarkers are concentration biomarkers.

An example of a concentration biomarker is the concentration
of trans-fat in adipose tissue samples.




F

Biomarkers are also affected by
variation in absorption and
metabolism of nutrients.

Correlations between a
concentration biomarker and
estimates of dietary intake can be
expected to be substantially lower
than 1.0 even when dietary
intake is perfectly assessed




MAGNITUDE OF
CORRELATIONS BETWEEN
ESTIMATED DIETARY
INTAKES AND
CONCENTRATION
BIOMARKERS IS STILL

INFORMATIVE




First, one can interpret these correlations by
comparing them with the correlation between the
concentration biomarker and dietary intakes
assessed by other methods such as diet records or
intakes in a controlled experimental setting.

Second, the correlation between reported dietary
intakes and true intake can be estimated using the
method of triads that requires two reference
instruments, which can include concentration
biomarkers (Kaaks et al., 2002).

Third, the correlation between the dietary intake
instrument and the concentration biomarker by itself
can provide useful information as a lower limit of
validity.
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Test of CBC
(Differential Blood Count)

m RBC-Hb-Hct-MCV-MCH-MCHC-RDW-PLT
m WBC diff

m Lymph
Neut

m Mono
m KEos

m Baso
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ESR:
Erythrocyte Sedimentation Rate
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CRP:C-Reactive Protein
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Hematology

Note L:Low H :High

Blood Biochemistry

Test

Result

7.69
3.93

10.2
30.5
7.6
26.0
33.4
14.4
208

27

Units

1000/mm3
Mill/mm3

mg/dl

%

fL

pgm

%

%
1000/mm3

mm/hr

Reference Range Differential
4.50 -10.80 Neutrophils
Male : 4.52 - 5.90 Lymphocyte
Female : 4.10 - 5.10 Monocyte
Eosinophil
Basophil
80 - 96.1
27.5-33.2 Total:
32.4-355
11.5 - 14.5
150 - 450
Age<S0y : M:<15;F:<20
Age>50y : M:<20; F:<30
Units Reference Range
mg/dl 70-100
mg/dl 5-25
mg/dl 0.8-1.4
micgm/dl 60 - 180
BT 3000 Auto analyser

47.3 %
34.6 %
15.0 %
2.6 %
0.5 %

100

Note



Hormones

Test Result

Ferpitil sis b m i S B o b2 44.5
Routine Serology

Test Result

CRE scve- o o o T Positive(1+)
Urine Analysis

Macroscopic

COIOE oot m vt o st i Yellow

Appearance - - - - _ _ _ __ _ __ Clear

PH, ww e o we a0 He D= = S5 S e 5

Protein 't = e e diwe 20 57 - - - -Negative

Glucosein Uring - -wocccuvuss Negative

Ketone: = « = ~ = wvopmenmiom o doal s Negative

BIOOAIHD) » — - — it o o o o 2 o Trace Amount

Bilirubin - - - - - - - _ _ _____ __ Negative

Urobilinogen - - - - - - - __ __ Negative

Nitrite - -- - - - ___________ _Negative
Bacteriology

Specimen Urine

Culture:

No growth after 48 hours.

Units Reference Range
ng/ml Femal< 50 years : 6.24 - 137

> =50 years : 11.1- 264
Males : 17.9 - 464

Chemo-Luminance Method

Units Reference Range

Negative

Microscopic

WBE -~ te b s 1-2
B e S e 6-8
Epithelial Cell - - - - - _ _ _ _ =i 24
(EAStSt el PR T e e, e Negative
Grystals™— s = o e Negative
Bacteniar = = — - cuiEaL o Negative
Neastsysmgeres . o e cn Negative
I\ 1161 K i SIS e St i W ) Negative



RBC :Red Blood Cell
Hb:Hemoglobin
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Hct:Hematocrit
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MCV:Mean Corpuscular Volume

Hct/RBC -
RBC«S.; .h.wj’w V.‘{o-‘g o}‘.)a"
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MCH(Mean Corpuscular Hemoglobin):
Hb/RBC
RBCSoa 452 94 Jau gia (1 91 g ) ae
Jla i 484: 3013
MCHC:Mean Corpuscular Hemoglobin Concentration
Hb/Hct
RBC? du gia (i o8 gt ulile
Jlariy)18e: 33142
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RDW:Red blood cell distribution width
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Hb/Hct

MCV/MCH

Serum Iron

TIBC

Ferritin

TS%

11) ). N

Reduced

Reduced

Reduced

Elevated

Reduced

Reduced

ACD**

Reduced

Normal or
reduced

Reduced

Normal or
reduced

Normal or
elevated

Reduced

* Iron deficiency Anemia. ** Anemia of chronic disease

Thalassemia

Reduced

Reduced

Normal

Normal

Normal

Normal




Iron Deficiency Anemia(IDA)

oal S sl pSul Jb i pslie m
SI1:50-150p g/dl
TIBC :300-360 pg/dl
Ferritin:male=50-100 female=25-30n g/dl
TS:%ZS-S(_ TS=SI/TIBC*100
CRIL ALl saida Gldd adad ) b 439,50 YU TS



IDA
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m 2-Iron deficiency erythropoiesis
m MCV,Hb=Norm

m TIBC=HIGH
m SLFerritin=LOW




m 3-Iron deficiency anemia

m TIBC,RDW, TRP=HIGH
m SIL.MCV,Hb, Fre=low

PAE=rdees W

Y=rp,dr g9 W
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m HbA | ) L/ 40-4A

m HbAY , > u:ij\g/\O—“O

m HbF, SR YAN-E
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Hct=7/Y.-¥¥
HB=4-\)
MCV<vo
HbA=/4¢-4¢
HbAY=/¥y.0-V.0
HbF=/\-v




m Hb=1-v

m MCV=LOW
m HbA-LOW

m HbAY=/0-\
m HbF=/1.-v.
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Parameters Normal Ranges REBC

wBcC 13.43 + [10/~3/ul] ¢ 4140 - 11.-00)
RBC 4.36 [1076/ulL] (4. 10~ S5.10)
HGB 9.4 - [g/dL] ¢ 420~ 15.3)
HET 28.6 - [96] ( 35.0 -~ 44.6) .
MC\Vv 65.6 - [fL] ¢ 80.0 - 96.0) PL
MCH 21.6 -  [pdl €. 275~ 33.2)
MCHC 32.9 -  [gfdl] ¢ 83.0 - 35.5)
PLT 204 * [1023/ull] ¢ 150 - 450)
RDW-SD 46.5 [fL] G 370~ B4.0)
RDW-CV 21.3 + [%] ¢ 10O 160D
P DWWV = [FI=] C.oE@= i7.0) DL L
MP\/ S [fL] ¢ 9.0~ A43.0)
P-LCR S [26] ¢ 13.0 - “A3:0) =
PCT . [26] COUVTT7 ~ O.235)
O 77 % [A10237ul] 72.8 * [9%] ¢ 70 - 72.0)
LYMPH 2.53 [10~3/ulL] 18.8 - [%2%] ( 20:0 -  50.60)
MONO 0.83 + [10~3/ul] 6.2 [26] ¢ 0.0 — 14.0)
EO 0.27 * [F1o237ul ] 2.0 * [2%] (o) (o= 6.0)
Z 0.03\*  [[1OAS/ul-] Q.2 * -[26] ¢ 0= 1:0) :

Signature :




Hematology

Test

Hb Electerophoresis - - - - - - -
Hb A1(EP)

Hb A2 (EP)

Hb F(EP) & sitibiiadin siaaisis “H

Note H :High

Hormones

Test

TSH o S L

VitaminiB12) s il o asn i H

Folate v R
Rerpltin .« nircinSimimiananiat

Note H :High

Result

92.2
2.1
5.7

255

19
29.1

Units

%
%
%

Reference Range

96.5- 98.5
1.5-3.5
Less than 2

Units

mlIU/L

pg/ml

ng/ml
ng/ml

Reference Range

Birth-4 day:10-39
2wk-20wk:1.7-9.1
21wk-20year:0.7-6.4
21-54 year:0.32-5.2
55-87year:0.5-8.9
Newborn : 160 - 1300
Adult : 200 - 835
Adult=60y: 110 - 800
4.4-31

Femal< 50 years : 6.24 - 137
> =50 years : 11.1- 264
Males : 17.9 - 464

P
e

Chemo-Luminance Method

Lab Director:.u... TasARieRtaRtATss
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Coagulation Tests

PT(Prothrombin Time) =

N\ =\YSEC= s S5 2 OL) W
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PTT(Partial Thromboplastin Time) m

WA-AYSEC= s il g9 5 Ol W
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INR(International Normalized Ratio)
v A=\.YsecC

u-w & 4= Oyl aSuu S SINRI, 3,5l LkwPT

Sl gl bl s L. :y o c.\,u' ww

CT(Clot retraction)
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CHF Congestive Heart Failure-¢
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Immunology

Test

HIV Ab
HCVAb - - -

HBsAg -

Helicobacter pylori ( 1gG)

TTG-IgA

GGG oo

Result Units
0.05

0.11

0.13

6.5 AU/mI
14 Ul

15 U/ml

Reference Range

< 1.0 Negative
>=],0 Reactive
<10 Negative
>=1.0 Reactive
Negative: <1.0
Positive; >1.0
Negative : <5
suspicius : 5-10
positive :> 10
Negative: <12
Equivocal:12-18
Positive:>18
Negative:<12
Equivocal:12-18
Positive:>18



U/A

Sosl oS byl
S8 K :Color- m
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color less, strow, yellow, red .orang, Brown =

51,31, sRBCs o> oL ap iyl .




Blood Biochemistry

Test

FBS

HDL ------

b1 Sl PSSR PRl

SGOT(AST) -----
SGPT (ALT)

Hormones

Test

PROLACHD, - i s

Ferritin

D RN S O I Sl
Cholesterol) s amsen BREi eT

Result

96
54.1
124.0
50.8

624

17.1
12,2

Result

996.0

5.5

Units

mg/dl
mg/dl
mg/dl
mg/dl

mg/dl
U/L
U/L

mlU/L

ng/ml

Reference Range

70-100
50- 200
40 -200
M: 35-60
F: 35-60
up to 150
2-42
2-38

BT 3000 Auto analyser

Reference Range

Male : 31- 433

F. non prgnant: 33- 413

F. Post menopausal: 118- 555
Femal< 50 years : 6.24 - 137
>=50 years : 11.1- 264
Males : 17.9 - 464

Chemo-Luminance Method
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CBC

ESR

FBS

BS(1-2HR)

GTT

HbA1C

Lipid profile(TG-Total Cholestrol-LDL-HDL)
Uiric Acid

Urea(BUN)

Creatinine

Serum Total Protein, Albumin
Urine analysis/culture

Stool exam(including occult blood)
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Serum iron

TIBC, transferrin

Ferritin

Sodium, Potassium

Calcium, Phosphorous, Magnesium
Ceruloplasmin

Copper

Zinc

CONONUTAN WDN —-

1. 25(0OH)D- 1,25(0OH)D
2. Retinol
3. Folate, B12

@d..uo é‘s..o

b ol
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ALT, AST, GGT
LDH, Alkaline phosphatase
Bilirubin(direct, indirect, total)

olaxil sy cuws
PT, PTT, INR

L (yg0,92
T3, T4, T3Up, TSH, Anti TPO
Insulin
ACTH, Cortisol
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Urinary albumin assay (for microalbuminuria)

Stool culture
Undigested food in feces

CRP, hsCRP

Serum proteins electrophoresis



Sl bojl alxl jo alhs o B



Lo a- 95 51 S5 L




