
 

 
THE IRAQI POSTGRADUATE MEDICAL JOURNAL                                                                          VOL.17, No.2, 2018 

 
 
 

 

461 

TRANSFERRIN RECEPTOR - FERRITIN INDEX 

 

Assessment of Iron Deficiency in Pregnant Women by Using 

Soluble Transferrin Receptor - Ferritin Index 
 

Sarah Kanaan Alwan *, Jaffar Nouri Jaffar Alalsaidissa** 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

INTRODUCTION:  
Among the elements required by the human 

body, Iron is the one that plays the most crucial 

function of them all. It is therefore important for 

the normal growth and development of a human 

being. It is used to accomplish some functions in 

the human body which include; synthesis of the 

DNA, transportation of oxygen, production of 

adenosine triphosphate (ATP), protection against 

oxidation of the cell components, and production 

of mitochondria 
(1, 2)

. 

Iron in the body of a human being is stored as 

hemosiderin in the spleen, duodenum, marrow; 

liver, skeletal muscle including the remaining 

anatomic areas, as well as in the form of ferritin.  
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The latter acts as the reserve for iron and is the 

main protein storage 
(3)

. World Health 

Organization (WHO), the percentage of women 

who are anemic is 52 % for those who are 

pregnant and approximately 42% of the whole 

women population. This statistic applies to the 

women population in the developing countries. 

The con 

dition for anemia is major as a result of a 

deficiency in iron 
(4-7)

. During the third trimester 

of pregnancy, the requirement for iron is greatly 

increased which is usually higher as compared to 

the other trimesters standing at 840 mg. The 

increase in the requirement for iron during 

pregnancy is attributed to the need to produce 

certain enzymes, synthesis of the hemoglobin, 

and to be used for the development of the fetus 
(8-

10)
. 

 

 

ABSTRACT: 
BACKGROUND:  

Iron deficiency could have an adverse effect on the health of pregnant women and their fetuses. In 

present, no marker could be considered as the ideal for the detection of Iron deficiency anemia in 

pregnant women. Some authors suggested that soluble transferrin receptor-ferritin index could be a 

promising marker for iron deficiency during third trimester of pregnancy. 

OBJECTIVE:  
To study the value of soluble transferrin receptor - ferritin index as a marker for iron deficiency 

during third trimester. 

PATIENTS AND METHOD: 

A cross-sectional study conducted at the Antenatal clinic in Al Zahra’a maternity and children 

hospital and Baquba Teaching Hospital in Diyala province /Iraq, during the period from 17th 

march 2016 to the end of March 2017, seventy pregnant women were included in the study. 

Hemoglobin, CBC, HCT, MCV, and RDW-CV were tested by using automated device. Serum 

Ferritin and Transferrin receptor was tested by using ELISA kit,   

RESULT: 

The mean age of the women was 28.3 ± 6.5 (range: 16 – 48) years . Iron deficiency anemia was 

reported in 32% of the studied group. Serum Iron and Ferritin were significantly lower in iron 

deficiency anemia group than normal group, (P<0.05). Soluble Transferrin receptor (sTfR) and 

sTfR- ferritin index were significantly higher in iron deficiency anemia group than the normal 

group (P<0.05).  

CONCLUSION: 

S. ferritin is excellent predictor of IDA and had higher sensitivity, specificity and accuracy rates 

than sTfR and sTfR-F index. Additionally, the validity parameters of sTfR-F index were higher 

than that of sTfR.  

KEY WORDS: IDA, Soluble Transferrin receptor and sTfR-F index. 
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AIM OF THE STUDY:  

To study the value of soluble transferrin receptor 

- ferritin index as a marker for iron deficiency 

during third trimester of pregnancy. 

PATIENTS AND METHOD:  

Study design, setting and time:  

A cross-sectional study conducted at the 

Antenatal clinic in Al Zahra’a maternity hospital 

and Baquba Teaching Hospital in Diyala 

province Middle East of Iraq during the period 

from 17th march 2016 to the end of March 2017. 

PATIENTS: 

The study included seventy five pregnant women 

aged 15-45 years in their third trimester (from 28 

weeks till delivery). Women who met the 

inclusion criteria were recruited from antenatal 

clinic in Al Zahra’a maternity and children 

hospital and Baquba Teaching Hospital in Diyala 

province. The subjects were asked to participate 

in the study; verbal and signed consent was 

obtained from each participant prior to 

participation or recruited in the study.  

2.3. Exclusion criteria 
Women with one or more of the following 

conditions were excluded from the study: 

1. Women diagnosed as having any type of 

anemia other than IDA. 

2. Having chronic or inflammatory diseases or 

currently using certain medications which tend to 

alter iron levels. 

3. History of current bleeding, previous abortion, 

sever infection, trauma, preeclampsia.   

4. Current or recent Iron therapy or blood 

transfusion 

2.4. Blood Samples Collections: 

A 5 ml of venous blood was drawn from each 

participant woman and sent to the lab for 

complete blood count, peripheral smear 

examination, the HGB, HCT, MCV and RDW-

CV, WBC count and differentiation were tested 

using automated method.  Serum Ferritin and 

Transferrin receptor were estimated by specially 

ELISA kit each one.  

The samples of 5 ml venous blood were collected 

under aseptic clean technique Two ml of 

peripheral blood were put into EDTA tubes for 

complete blood count and peripheral blood 

smear. The remaining three ml of blood was put 

into an iron free plain plastic tube. Serum was 

separated and stored in different aliquots at - 

20ºC for Serum Iron, Ferritin and Transferrin 

Receptor assay. 

 

 

 

 

Serum ferritin 

Principle  
The test uses a sandwich immune detection 

method; the detector recombinant protein in 

buffer binds to antibody in sample, forming 

recombinant protein-antibody complexes, and 

migrates onto nitrocellulose matrix to be captured 

by the other immobilized antigen on test strip. 

The more antibodies in sample forms the more 

recombinant protein-antibody complex and leads 

to stronger intensity off fluorescence signal on 

detector recombinant protein, which is processed 

by Instrument for AFIAS-6 to show ferritin 

concentration in sample 

This kit uses enzyme-linked immune sorbent 

assay (ELISA) based on biotin double antibody 

sandwich technology to assay Human Transferrin 

receptor (TFR). Add Transferrin receptor (TFR) 

to wells that are pre-coated with Transferrin 

receptor(TFR)f monoclonal antibody and then 

incubate. After incubation, add anti TFR 

antibodies labeled with biotin to unite with 

streptavidin-HRP, which forms the immune 

complex. Remove unbound enzymes after 

incubation and washing, then add substrate A and 

B. The solution will turn blue and change to 

yellow with the effect off acid. The shades off 

solution and the concentration off Human 

Transferrin receptor (TFR) are positively 

correlated 

The hematological parameters: Hemoglobin, 

HCT, MCV, and RDW-CV were tested using 

automated method. Blood samples collected in 

K2-EDTA tube then the blood is well mixed 

(though not shaken) and placed on a rack in the 

automated analyzer NIHON Abbott ® that use 

photometric pathway for obtaining the results. 

All procedures with this instrument are 

automated, and not needed further specimen 

preparation Results regarding Total WBC and 

differential counts, RBCs, hemoglobin, HCT, 

MCVd, MCHd, MCHCd, RDWd, platelets count, 

PCTd, MPVd, and PDWd, all were printed out. 

Data entry and statistical analyses were 

performed using SPSSf (Statistical Package for 

Social Sciences) software package version 24, the 

variables were analyzed using descriptive 

statistics.  

RESULTS:  
The study included 75 pregnant women at 

different gestational age (range 28 – 40 weeks), 

the mean age of the women was 28.3 ± 6.5  
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(range: 16 – 48) years (Table 1). Iron deficiency 

anemia was diagnosed by low Hb, PCV, MCV, 

MCH, MCHC, RBC count as well as low S. 

Ferritin, S. Iron & sTfR.  

 

 

24 women giving a proportion of IDA among the 

studied group of (32%), (Fig. 1), the remaining 

51 women (68%) had normal hematological and 

blood film findings. 

 

Table 1: Demographic characteristics of the studied group. 

 

Variable No. % 

Age (years) Mean±SD 28.3±6.5 - 

Range 16-48 - 

Gravidity Gravida 1 22 29.3 

Gravida 2 20 26.721 

Gravida 3 16 21.3 

Gravida 4 or more 17 22.7 

Abortion Yes 21 28.0 

No 54 72.0 

Parity Nulliparous 32 42.7 

One 20 26.7 

Two 8 10.7 

Three or more 15 20.0 

    

                                       SD: standard deviation 

 

 

Figure 1: Distribution of the studied group according to the iron status. 

 
Levels of S. Iron and ferritin were significantly 

lower in IDA than normal group of pregnant 

women, whereas Soluble Transferrin receptor 

(sTfR) was significantly higher in IDA group 

than normal pregnant women.  Similarly, the 

mean sTfR-F index of IDA group was 8.07 which 

was significantly higher than the 1.10 in normal 

group, (P< 0.001)(Table 2). 
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Table 2:Comparison of mean levels of S. Ferritin, Iron, Transferrin receptor and sTfR- ferritin index of 

IDA and normal women group (N = 75). 

 

Parameter IDA (n=24) Normal (n= 51) P. value 

Mean SE Mean SE 

S. Iron (μg/dL) 7.76 0.68 12.27 1.10 0.009* 

S. Ferritin(µg/l) 9.42 2.24 23.68 4.76 < 0.001* 

sTfR (mg/l) 7.53 1.07 1.52 0.34 < 0.001* 

sTfR-F index (mg/l) 8.07 0.94 1.10 0.26 < 0.001* * 

Significant difference at P< 0.05 

 

                            SE: standard error of mean 
 

S ferritin had higher sensitivity (87.6%) than sTfR 

(79.2%) and sTfR-F index (80.2%), however, the 

differences were statistically insignificant, (P>0.05). 

The specificity of S ferritin was 91.7%, and it was 

significantly higher than that of sTfR (72.5%) and 

sTfR-F index (76.5%), (P = 0.001). 

Similarly, the accuracy of S ferritin was higher than 

that in both sTfR (75.9%) and sTfR-F index (78.4%), 

(P = 0.025). Also, the positive predictive value (PPV) 

was significantly higher in S. ferritin (91.3%) than 

sTfR (74.2%) and sTfR-F index (77.3%), (P = 0.001) 

(Table 3).  
 

Table 3: Validity parameters of S. Ferritin, Iron, Transferrin receptor and sTfR- ferritin index in 

prediction of IDA. 
 

 S. Ferritin sTfR sTfR-F index P.value 

Sensitivity 87.6% 79.2% 80.20% 0.23 

Specificity 91.7% 72.5% 76.5% 0.001* 

Accuracy 89.7% 75.9% 78.4% 0.025* 

PPV 91.3% 74.2% 77.3% 0.001* 

NPV 88.1% 77.6% 79.4% 0.092 

AUC 0.913 0.842 0.825 0.12 

*Significant difference at P< 0.05 

                                     AUC: Area under the curve (ROC) 

 

DISCUSSION:  
The present study found that 32% of the studied 

group had IDA, this was expected as the iron 

stores reduced with advanced pregnancy 

particularly at third trimester, the rate of IDA was 

close to that reported in previous Iraqi studies; 

Al-Shawi et al. found that 28.4% of pregnant 

women at the third trimester in Baghdad were 

anemic
 (11) 

Another Iraqi study was conducted by 

Ahmad HM in Khaki camp in Duhok city 

reported higher proportion of IDA among 

emigrated pregnant women 
(12)

. From other point 

of view, Gatea et al. (188) reported that 58 

women (22.4%) were in the third trimester of 

them 46 had IDA and higher proportion of them 

with mild to moderate IDA 
(13)

. Al-Mehaisen et al 
(14)

 found that 42.5% of pregnant women at third 

trimester had IDA. In Saudi Arabia, Apatan et al. 

found IDA in 58% of pregnant women 
(15)

, In 

Pakistan IDA documented in 46% of pregnant 

women at 3rd trimester 
(16)

 , in India a prevalence 

of 69.5% was reported by Abel et al. in 2001 
(17) 

, 

this higher results may be due to different dietary 

habits among countries. 

The current study found that the mean Serum 

Iron and mean S. Ferritin were significantly 

lowered in IDA group than that of normal group. 

Similar to the study done in Pakistan, by Raza et 

al. 
(18)

 who found  significant decreased in S. iron 

and S. ferritin levels particularly in third trimester 

compared to first trimester and controls. 

The present study found that sTfRd and sTfR-Fd 

index were significantly higher in IDAd group, 

Madhavan et al. 
(19)

 found that sTfR increased 

significantly with increased gestational age to 

reach its peak level and almost doubled at the 

third trimester compared to its levels in the first 

trimester and in non-pregnant women, 

additionally, authors suggested that sTFR can be 

used as an indicator for IDA in pregnant women 
(19)

. validity off sTfRf and sTfR-F index in 
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prediction of IDA was good in term of  

sensitivity specificity and accuracy the sTfRf had 

a sensitivity  off 79.2%,f Specificity 72.5%f and 

accuracy off 75.9%,f the corresponding rates for 

the sTfR-Ff index were 80.2%,f 76.5%f and 

78.4%.f 

Previous studies assess the role off sTfR and 

sTfR-F index to identify IDA in different 

diseases a study conducted by Oustamanolakis et 

al.(Greece 2011) 
(20)

 suggested that sTfR-F index 

seems to be very efficient in the detection and 

diagnosis off IDA and that sTfR-F index validity 

was better than that off sTfR moreover the Greek  

study found that the sensitivity off high sTfR 

levels for diagnosis IDA was 81%, specificity 

was 80%, whereas positive predictive value was 

63% and NPV was 91%. The sensitivity off high 

sTfR-F index for diagnosis IDA was 91% and the 

specificity was 92%, whereas positive predictive 

value was 83%  and NPV was 96%, and both 

tests were comparable to S. ferritin, moreover a 

study was conducted by Infusion et al. 
(21)

 

reported that sTfR was more efficient than sTfR-

F index This is a relevant conclusion, because 

previous studies suggested that sTfR index may 

increase diagnostic precision providing higher 

sensitivity and specificity than sTfR 

determination alone 
(21, 22)

. However Broek et al. 
(23)

 found that sTfR had a sensitivity of 76.1%, 

specificity of 45.5%, and accuracy of 60%, which 

were lower than the validity rates reported in this 

study. Study was conducted by Akinsooto et al. 
(24)

 found that the sensitivity, specificity and 

accuracy of sTfR were 75%, 63% and 64%, 

respectively.  

CONCLUSION: 

Iron deficiency anemia was frequent among 

sample of Iraqi pregnant women at third 

trimester, showing lower prevalence rates 

compared to the national records and 

neighborhood countries. 

Moreover, Serum ferritin showed higher 

sensitivity, specificity and accuracy in detection 

of IDA than soluble transferrin receptor and 

Soluble Transferrin Receptor/ferritin index. 
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