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ABSTRACT

The purpose of this rescarch is to assess the iron nutritional status of pregnant women and to evaluate the appropriateness of the
present cut off levels of hemoglobin{Hghb), hematocrit(Her) and toral iron binding capacity(TIBC} for assessing iron deficiency
status, Pregnant women who were visiting public health centers in Ulsan were interviewed and agreed to atrend the study. Blood
sample was taken and biochemical analysis of blood was performed. The collected data were classified inte 3 trimesters by
gestational age and then statistical analysis was performed. The prevalence of anemia in all subjects was 32.3% by WHO criteria{Hgh
< 11.0g/dl) and 17.8% of all subjects was fron deficient anemia by CDC criteria{Hgh < 11.0g,/d] and serum ferritin <7 12.0pz/1).
Since the tron deficient anemia generally oceurs at the last stage of iron deficiency, it is not efficient to diagnose and prevent the iron
deficient anemia in pregnant women by using the preseat cut off level of Hgb. Therefore, the new cut off levef of iron status indices
15 necessary for assessing iron deficiency in early pregnancy before manifestation of anemia and for reducing the prevalence of
anemia in Jater pregnancy. For this reason, the present cut off levels of iron status indices were estimated and compared by assessing
the iron deficiency judged by serum ferrtin level{ < 12.0ug/1) as true iron deficiency. It follows from the results of this research that
present cut off levels of Hgb, Her and TIBC were very insensitive in identifying the subjects with iron deficiency. The appropriate
cut off levels of Hgb were 11.5g/d) for total period of pregnancy, 12.0g/dl for Ist and 3rd trimester, and 11.5 g/d! for 2Znd
timester. The cut off level of Het was 34.0% for total period of pregnancy, 35.0% for Lst trimester, and 34.0% for 2nd and 3rd
trimester. ‘The cut off level of TIBC was 400pg/dl for total period, 360ug/dl for 1st and 2nd trimester, and 450pg /dl for 3rd

trimester. (Korean J Nutrition 33 (5) 1 532~539, 2000)
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Table 1. Laboratory measurements of iron deficiency

Diagnostic range

a) Storage iron

Bone marrow examinaticn Abhsent
Tatal iron binding capacity > 400pgAl
Serum ferritin < 2yl
b Funckonal iren
16%
Transferrin saturation 2 5%
Erythrocyte protoporphyrin > 70pg/dl RBC
Mean corpuscular volume < 80 fl
Serum transferrin receptor > 9mgh
¢} Hemaoglobin
< 11.0g4™

< 11.0gM at 1st, 3rd trimesier”
< 10.58/ 2t 2nd (rimester”
Maodified from the data published by ).D. Cook ot al.™
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Table 2, Tabulation formnat for the evaluation of iron status indices
as screening test for true iron deficiency judged by serum ferntin
level'®

True condition

< cut offf+) = cut off{ —)
Screening fest
< cut offi+) A B A+ B
= cut offf-) e D C+D
____________________ A+c  B+D N

Sensitivity = A/A + )

Specificity = DAB + D)

True prevalence of deficiency = (A + Cy/N
Screening test prevalence of deficiency = (A + BY/N
False positive = BB + D)

False negative = CAA 4+ Q)

Pasitive predictive value = A{A + B)

Megative predictive value == DAC + D)
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Table 3. Prevalence of anemia and several biochemical indices at each trimester during pregnancy

Trimester .
lndex Criteria'for 1a nd 3 All period
anemia Mean + SD  MNo. %) AMean + SO Nod®l'  Mean £ 50 Nof%)  Mean = SO No%
1st, 3rd <110
Hghig/dl) 2nd. <105 127 & 1.0 1(28 1.7+ 09 23225 117+ 12 19271 115+ 1.1 68327
all periods < i7.0
s, 3rd < 330
Het(%) Ind <320 6.7 - 2.9 1028 331 & 26 290284) 4B+ 35 23000 342+ 32 6732
all pericds: < 33.0
Se{r;; d||}:e zggm 98.8 - 200 1[02‘8) 88.8 + 25.7 1;({1’;;; 985 + 37.5 g{(];?; 938 -~ 29.7 ([ 8)
TIBCEg/dl > 400™ 3575 + 517 5(13.9) 3800 -+ 618 28(27.5) 4267 & B1.5 453 4) 3927 & 724 7H(7. 3)
TS(%) < 1581 287 + 83 MITy 245+ 92 17167 244 + 106 15210} 252 + 9.6 36(17.0)
um ferriti 10" 6(16. 340333 . 62(29.7
Sengmf tn 2135’ 285 + 220 7((19.3 181 = 149 43?47.1)) 19.0 + 129 ;ég;g; 202 £ 16.1 BTEJ;_S;

Hzh: hemoglohinig/dl), Het: hematocrit(@), TIBC total ison binding capacity(ug/dy, T5: transferrm satwration
'Number and percentage of subjects below or above criteria

Table 4. Fvaluation an cul off levels of several iron stalus wdices for identifying tue tron deficiency judged by serum ferritin concentration
(< 12.0pe/l) for all periods of pregnancy

True . o . . Predictive value
Cut off Screeming test  Sensitivity Specificity ~ False positve False negative
prevalence Positive Negative

Hghb

< 10.5 0.385 0.168 D.235 0.874 0.126 0.765 1.543 0.642

< T1.0 0.385 0.327 (1.457 0.756 244 0.543 0.544 0.686

< 11.5 0.385 0.495 0.679 0622 0.378 0.321 0534 (4.752

< 120 ©.385 0.668 0.840 o441 0.559 0.160 0.489 0.812
Het

< 310 0.385 0.231 0.288 805 0.195 0.713 0.479 (1.644

< 33.0 0.385 n.3z22 0.450 G758 0.242 0.550 0537 0.688

< 34.0 0.385 0,490 0.625 0.5394 0.406 0375 0.490 0.717
TIBC

> 450 388 0.163 0.309 4930 0070 0.691 0.735 0.680

2> 400 0.388 0373 ¢.617 0.781 0.219 0.383 0.647 0.763

> 360 0388 a.541 0.815 0.633 0.367 0.185 0.584 0.844

Hgb- hemoglobinig/d)), Het™ hematocriti%), TIBC: total iron binding capacity(p/dl)
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Table 5. Evaluation on cut off levels of different iron status indices for identifying true iron deficiency judged by serum ferritin concentration

{<12.0ug/) at first wimester of pregnancy

. True . e s . Predictive value
Cut off Screening test  Sensitivity Specilicity  False postive False negative — -
prevalence Positive Megative
Hgb
< 11.0 (0.194 0.028 0.000 0.956 {1.034 1.000 0.000 0.800
< 115 D.194 0.305 0.429 0.724 0.276 0.571 0.273 0.840
< 12.0 0.194 0500 0.571 0.517 0.483 0.429 0.222 0.833
Het
< 33.0 0.194 Q.028 0.000 (.966 0.034 1.000 0.040 0.800
< 340 0.194 G.276 0.429 0.759 a.241 0.571 0.300 0.846
< 35.40 0.194 0.444 0.571 0.586 0.414 1429 0.250 0.850
TIBC
> 450 0.194 0.028 0.143 1.000 0000 0.857 1.000 .0.829
> 400 0.194 0.139 0.714 1.000 G.000 0.286 1.000 0936
> 360 0.194 0.306 0.857 (.828 0172 N.143 0.546 0.960

Hgb* hemoglobin(g/dl), Het: hematocriti%), TIBC: total iron binding capacity(pe/dl)

Table 6. Fvaluation on cut off levels of different iron status indices for identifying true fron deficiency judged by serum feeritin concentratior

(< 12.0ug/l) at second trimester of pregnancy

True

Predictive value

LCut off prevalence Screening test  Sensitivity Specificity  False posive False negative Sositive regative

Hgb

< 105 0471 0.226 0.250 0.796 0.204 0.75Q 0.522 0.544

<110 0.471 .471 0.542 0.593 0.407 0.458 0.542 0.593

<115 0471 0.657 0.812 0.482 0.519 0.188 0.582 0.743

<120 0.471 0.804 0.896 0.278 0.722 0.104 0.524 3.750
Hct

< 320 0471 0.284 0.292 0722 0278 0.708 0.483 0.534

< 33.0 0471 0.441 0.521 0.630 0.370 0.479 0.55b6 0.597

< 340 D471 0.637 0.688 0.407 0.593 0.313 0.508 0.595
TIBC

> 450 0.471 0.088 0.167 0.982 0.018 {1.833 {1.88% 0.570

400 0.471 0.275 479 0.907 0.093 D.521 0.821 0.662

> 360 0471 0.490 0.750 0.741 0.259 0.250 0,720 0.769

Hgh: hemoglobin(g/dl), Het* hematocrit(%), TIBC. total iron binding capacity(jg/dl)
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Table 7. Evaluation on cut off levels of different iron status indices for identifying true iron deficiency judged by serum ferdtin cancentration

(<{12.0pg/l} at third trimester of pregnancy

True

Predictive vaiue

Cut off Screening tesl  Sensitivity Specificity  False positive False nepative — .
prevalence positive negative

Hgh

< 105 0.357 3171 0.280 0.889 0.171 0.720 0.583 {690

< 11.0 0.357 0.271 0.400 0800 0.200 0.600 0.526 0.706

< 11.5 0.357 0.357 0.480 0.211 0.289 0.520 0.480 0.711

<120 0.357 3.557 0.800 0.578 0.422 0.200 0.513 0.839
Hct

< 320 (1.357 0.257 0.360 0.800 0.200 0.640 0.500 0.692

<330 0.357 £.300 0.440 0.778 0,222 0.560 0.524 0714

< 34.0 0.357 0.386 0.560 0.711 0.289 0.440 0.51% 0.744
TIBC

> 450 0.366 ©.338 0.615 0.822 0.178 0.385 4.667 0.787

> 400 0.366 0.634 0.846 0.489 0.511 0.154 0.48% (0.84R

> 360 0.366 0.732 0.923 0.378 0.622 0.077 462 0.895

Hegb: hemoglobin(e/dl), Hct: hematocrit®%), TIBC total iron binding capacity(pg/dh
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Table 8. Suggestion of cut off lavels for identifying iron deficiency
by trimesters of pregnancy
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Table 9. Evaluation on cut off levels of serum ferritin for identifying true anemia judged by Hgh < 11.0g/l

True

Predictive value

Cut off Screening lest  Sensitivity Specificity  False positive False negative
prevalence Positive Negalive
Serum ferritin(pg/l)
<120 0.327 (1.389 0.544 0.686 0.314 0 456 0.457 Q.756
<100 0.327 0.295 0,412 0.757 0.243 0.588 D.452 0.726
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