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WELCOME ADDRESS

Dear Colleagues and Guests,

On behalf of Mongolian Association of Laboratory Medicine and Division of Health Care of
the Dept. Health Policy Implementation and Coordination, Ministry of the Health, Mongolia,
it is great pleasure to invite you to the 15th Asian Society of Clinical Pathology and Laboratory
Medicine Congress to be held on September 06-08, 2018 in Ulaanbaatar, Mongolia.

It is my great pleasure to invite you to attend this Congress in 2018. This biannual Congress
since in 1975 with the spirit to improve human health by the practice of clinical pathology and
laboratory medicine. The theme of the Congress “Discovering Future Together” provides us a
valuable opportunity to discuss, learn, exchange and set the new accomplishment, understand-
ing and horizon on ongoing scientific achievements and upgrading technologies in the field of
Clinical Pathology and Laboratory Medicine.

The program will include exciting lectures and presentations by distinguished scientists from
different country covering major highlights in both basic and clinical research in the field of
clinical pathology and laboratory medicine. More than 150 physicians and doctors, guests are
attending to join us in 2018. We are looking forward to meeting you in this particular Congress
to initiate new discussion, collaboration and friendship and hope it would be the most memo-
rable times of your visit in Mongolia.

Sincerely yours,

Professor MUNKHTUVSHIN Namid
President, Mongolian Association of Laboratory Medicine
Head, Central Scientific Research Laboratory, National Institute of Medicine, Mongolia
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The Relationship between Hemoglobin, Ferritin and Serum Transferrin
Receptor in Pregnant Women

Dr. Banundari Rachmawati MD, SpPK(K)!, Prof. Dr. Hertanto Wahyu Subagio, MD, MS,
SpGK(K) 2

" Clinical Pathology department, Faculty of Medicine, Diponegoro University, Semarang Indonesia
*Clinical Nutrition department, Faculty of Medicine, Diponegoro University, Semarang Indonesia

Background: Serum (soluble) transferrin receptor /sTfR measurement is particularly promising for
evaluation of iron status when iron deficiency is simultaneously present with overt or sub clinical

infection or inflammation. sTfR often used for iron status in pregnancy because it isn’t confounded
by gestational effect.

Objective: The purpose of this study is to analyse the correlation between Haemoglobin, ferritin
and sTfR

Method: Design of this study was analytical study, cross sectional approach. 54 pregnant women
14-24 weeks gestational aged, were taken by using purposive sampling, This study was conducted
in Karangawen sub district, Demak district, Central Java Province. Haemoglobin level was
determined by hematology analyzer, less than 4 hours after blood sampling, Ferritin and sTfR level

were examined by Elisa. SPSS was used for statistical analyses. Pearson correlation and linier
regression were used for data analysis

Result: We found there were a negative correlation between haemoglobin and sTfR (r = -0,544,
p=0.000) and between ferritin and sTfR (r=-332, p=0,014), There was no correlation between Hb
and Ferritin (r=0,202, p=0,202). The linier regression between Hb and sT/R was: y = 11,074 —
0,035(x) , which are y = Hb and x = sTfR

Conclusion: The higher the Hb level will be the lower the STfR level, the higher the level of Ferritin
will be the lower the sTfR

Keyword: Pregnant woman, Haemoglobin, Ferritin, STfR
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THE CORRELATION BETWEEN HEMOGLOBIN, FERRITIN AND
SERUM TRANSFERRIN RECEPTOR IN PREGNANT WOMEN

Banundari Rachmawati', Hertanto Wahyu Subagio®

' Clinical Pathology department, Faculty of Medicine, Diponegoro University,
Semarang Indonesia

2 Clinical Nutrition department, Faculty of Medicine, Diponegoro University,
Semarang Indonesia

ABSTRACT

Background: Serum (soluble) transferrin receptor / sTfR measurement is particularly
promising for evaluation of iron status when iron deficiency is simultaneously present
with overt or sub clinical infection or inflammation. sTfR often used for evaluation of
iron status in pregnancy because it isn't confounded by gestational effect.

Objective: The purpose of this study is to analyze the correlation between
Hemoglobin, ferritin and sTfR

Method:

Design of this study was analytic with cross sectional approach. 54 pregnant
women, with a gestational age of 14-24 weeks, hemoglobin <11.0 g/dl were obtained
by purposive sampling. This study was conducted in Karangawen, Demak, central
Java Province. Hemoglobin level was determined by Hematology auto analyzer,
less than 4 hours after blood collection. Ferritin and sTfR level were determined by
Elisa. Statistical analysis using SPSS, Pearson’s correlation and linier regression
were used for data analyses

Result: There was a moderate negative correlation between Hemoglobin and sTfR (r
= -0,544, p=0.000) . There was no correlation between Hb and Ferritin (r=0,202,
p=0,202) and a mild negative correlation between Ferritin and sTfR (r=-332,
p=0,014), The linier regression between Hb and sTfR was : y=11,074 — 0,035(x),
which are y=Hb and x=sTiR

Conclusion:

The higher the Hb and Ferritin level will be the lower the sTfR level

sTfR examination is better than ferritin to evaluate iron status in pregnant women

Keyword: Pregnant woman, Hemoglobin, Ferritin, STfR

INTRODUCTION

Anemia is the major nutritional problems in Indonesia and the most
common cause is iron deficiency. Iron deficiency anemia is common in all ages and
social strata but mainly in children, young women and the elderly. Iron deficiency can
be caused by chronic blood lost, inadequate iron intake or absorption and increased

requirements as in the period of growth and pregnancy. Although it is known that



iron deficiency is not the only cause of anemia, but if the prevalence of anemia is

high then iron deficiency is usually considered the most dominant cause'?%*°

The iron status is determined based on the measurement of three iron
pools, which are metabolic pool, reserve pool and transit pool. Determination of
metabolic iron pool status is done by measuring hemoglobin levels, if hemoglobin
levels is normal, subjects may not have iron deficiency. Another way is measuring
red blood cell indices. The reserve pool is determined by measuring serum ferritin
levels, when levels below the reference value indicate depletion of iron reserves to
iron deficiency. Healthy subjects with low serum ferritin levels were highly correlated
with iron deficiency.®”® Ferritin is an acute-phase protein, its levels will increase in
response to inflammation. Growing pregnancy in pregnant women will cause ferritin
levels to decrease drastically due to the release of iron deposits to meet the needs of
erythrocytes, while hemoglobin levels will decrease as a result of hemodilution,
however the determination of iron status using serum ferritin parameters in pregnant
women is less accurate *'* Transit pools can be measured directly as serum iron and
transferrin, wherein transferrin can also be measured with total iron binding capacity
(TIBC) parameters, erythrocyte protoporphyrin and reticulocyte hemoglobin ®"

The levels of serum ferritin, serum iron and TIBC in healthy individuals are
adequate enough to measure iron status but in patients suffering from infectious or
malignant diseases, the use of these parameters are not sufficient to distinguish
anemia due to iron deficiency and anemia due to chronic diseases. The most
definitive diagnosis in this condition is by iron deposits staining by Perl on bone
marrow preparations, but this procedure is not easy and not always workable
because it is invasive. Therefore, serum soluble transferrin receptor (sTfR) is a very
useful alternative'*"

Serum transferrin receptor levels increase in iron deficiency and are not
affected by chronic diseases. Various studies concluded that sTfR is a sensitive and
specific indicator to determine the iron status. Serum transferrin receptor examination
can distinguish between anemia caused by iron deficiency with anemia due to
chronic diseases, inflammation, and malignancies','®'®'"'® This parameter is a
specific marker of iron deficiency in pregnancy, since it is not affected by the effects

of pregnancy 10.13, 16, 19



The purpose of this study was to analyze the correlation between

Hemoglobin, ferritin and sTfR in pregnant women

METHODS

The study was conducted in Karangawen, Demak, Central Java Province
with consideration of anemia prevalence in pregnant women in this district is very
high. The target population of this study is pregnant women, the affordable
population is pregnant women in Karangawen and Tlogorejo Public Health Services,
Demak. The sample size was determined by the premiere health statistic program
with a 0.05, power 0.8, the estimated r = 0.4 obtained the number of samples 47, in
this study taken 54 samples purposively.
Inclusion criteria: Gestational age 14-24 weeks, Hemoglobin level: <11.0 g / dl
(anemia), not suffering from other diseases (hemorrhage, tuberculosis, chronic
diarrhea, and disease requiring routine control to the hospital), no hyperemesis
gravidarum, has not received iron supplementation and is willing to follow the
research (sign the informed consent). The research design used was analytical
research with cross sectional approach. Hemoglobin examination was done less than
4 hours after venous blood sampling, using Hematology analyzer at Installation of
Clinical Pathology Laboratory of dr Kariadi Hospital Semarang. Determination of

serum ferritin and sTfR level using elisa method'®*

was done in IDD (lodine
Deficiency Disorders) laboratory, sub micronutrient, Faculty of Medicine Diponegoro
University. Processing and data analysis using computer, SPSS program.
Descriptive analysis is done by making the frequency table, we found that data is
normally distributed so that to analyze the correlation between variables is used

Pearson’s correlation test. In the corresponding result, continued with linear

regression test.

RESULT
Characteristics of respondents

The characteristic respondents showed in table 1



Table 1
Characteristics of respondents

Parameter n %
Age
< 20 years 20 37.0%
20 —30 years 29 53.7 %
> 30 years 5 9.3 %
total 54 100 %
Gravida
Primi 28 51,9%
2-3 22 40,7%
4> 4 7,4%
total 54 100%
Abortion
0 48 88.9%
1 6 11.1%
Total 54 100%
Education
No formal education 6 11.1%
Elementary School 25 46.3%
Junior High School 17 31.5%
Senior High School 6 11.1%
Total 54 100%

The age of subjects is between 17-35 years which are 37.1% are under 20 years old
and 9.3 % are over 30 years old, 51.9 % subjects are primigravida, 11,1% have had
abortion, 57.4% up to elementary school and only 11.1% subject graduated from

senior high school

The level of serum Ferritin and Serum Soluble Transferin Receptor(sTfR)

Table 2

Level of serum ferritin and sTfR
Parameter n %
Ferritin
<12 ng/ml(lron deficiency) 14 25.9%
212 ng/mi(lron sufficient) 40 74.1 %
Total 54
sTfR
>28 nmol/L(Iron deficiency) 20 37 %
<28 nmol/L (Iron sufficient) 34 63 %
Total 54




We found 14 subjects (25.9%) had serum ferritin level below the reference range and
20 subjects(37%) had sTfR level below the reference range(table 2)

Correlation between variables

Table 3
Correlation between serum hemoglobin, ferritin and s7fR levels
Variable Pearson’s correlation  Hemoglobin Ferritin sTfR
Hemoglobin r 1 0.176 -0.544**
p - 0.202 0.000
Ferritin r 0.176 1 -0.332*
p 0.202 - 0.014
sTfR r -0.544* -0.332* 1
p 0.000 0.014 -

Data analysis using Pearson’s correlation test (table3) was obtained a
moderate negative correlation between Hemoglobin and sTfR level (r = -0,544,
p=0.000). There was no correlation between Hemoglobin and ferritin (r=0,202,
p=0,202) .This study also found there was a negative correlation between ferritin and
sTfR (r=-332, p=0,014). The linier regression between Hband sTfRwas:
y=11,074 — 0,035(x) , which are: y=Hb and x=sTfR

DISCUSION
There were 54 subjects who met the inclusion criteria, the age in between
17-35 years old, 37.1% under 20 years old and 9.2% above 30 years old. Majority of
subject (57,4%) not completing 9 years of basic education. Twenty eight subjects
(51,8%) are primigravida, 6 subjects (11,1%) have had abortion. The high number
of subjects who are pregnant at the age of < 20 years old are very vulnerable to the
fetus being conceived. In accordance with government health policy, the best time for
woman to get pregnant at the age of 20-30 years
Evaluation of Iron status based on measurement of three iron pool which are
metabolic pool, reserve pool and transit pool. Hemoglobin is used for evaluation of
iron status in metabolic pool. When the hemoglobin level is normal, the iron level is

sufficient. Transit pool can be measure using the level of serum ferritin, when the



level is below reference range indicate iron depletion to deficiency. Low serum

ferritin level  in healthy subject correlate with iron deficiency®”821:2223

, however
Ferritin is an acute phase protein where the level can increase as a response to
inflammation. The level of serum ferritin in subject with anemia chronic diseases
can increase as an effect of inflammation. This study found 14(25.9%) subject with
serum ferritin level below reference range, while 20(37%) subject with sTfR level
below reference range.

Subject who have normal ferritin level were 40 people while only 34 people with
normal sTfR level, this is likely due to inflammatory factors that cannot be ignored
because in this study inflammation marker did not evaluate. Increasing the age of
pregnancy will cause drastically decrease of serum ferritin level as the effect of
release of iron deposit for erythrocyte metabolism whereas hemoglobin levels
decrease as a result of dilution. Consequently, the accuracy of iron status such as
ferritin and hemoglobin will decrease in pregnancy. it

Transit pool can be directly measure as serum Iron and transferrin.
Transferrin  can be evaluate with Total Iron Binding Capacity (TIBC). Serum iron
tend to be decrease in both iron deficiency and inflammation. Total iron binding
capacity tend to be increase in iron deficiency and decrease in inflammation
condition and chronic diseases. Transferrin saturated percentages which is serum
iron / TIBC ratio will decrease in iron deficiency. ®"

Serum ferritin levels, serum iron and TIBC in healthy subject adequate
enough for evaluate iron status, however using this parameters for subject with
infection, malignancy is not accurate to differentiate iron deficiency anemia and
anemia chronic diseases. A definitive diagnosis for this case can be done with bone
marrow iron staining, however this procedure is invasive and complicated, hence t
the stfr parameter can be used as an alternative parameter'™

Transferrin receptors are expressed on the surface of human cells that
require iron and works as iron transporter molecule. Transferrin receptor expression
depend on iron concentration in cytoplasmic. Transferrin receptors will be cut off
when reticulocytes mature and the pieces dissolve in the form of serum soluble
transferrin receptors (sTfR). The level of sTfR will increase in iron deficiency and
does not affected with chronic diseases. Many studies found that sTfR is a sensitive

and specific to determine iron status. Measurement of sTfR can be distinguish

6



between iron deficiency anemia and anemia chronic diseases, inflammation and
malignancies. '>'>'"®'" This parameter is a specific marker for iron deficiency in
pregnancy because it is not affected by pregnancy. '%'31®,

In this study, the number of subject with serum sTfR level below reference range
higher than subject with serum ferritin level below reference range that because sTfR
more describe functional iron which are not affected by active acute phase reactant
and also pregnancy

Based on Pearson’s correlation test we found there was a moderate
negative correlation between hemoglobin levels and STfR (r = -0,544, p=0.000)
which is the higher Hb level, the lower sTfR level. This is in accordance with the
theory that Hb is the final and severe stage of iron deficiency. Iron is transported in
plasma in complex forms with transferrin. Iron uptake by cell is mediated by
transferrin receptor (TfR) which is found on the cell surface, so that the TfR level will
be proportional to iron requirements
Circulating TfR will undergo a proteolysis process into a serum soluble transferrin
receptor (sTfR) and the amount is proportional to the number of TfR in the cell,
because the majority of iron cells are required by erythroid precursor cells therefore
sTfR is proportional to erythroid precursor cells. The amount of sTfR will increase in
conditions of iron deficiency when cells compete to get iron sufficient. As a
consequence, sTfR will be high in patients with hyperplastic anemia such as
hemolytic anemia, chronic blood loss and patients with iron deficiency.

There was no correlation between Hb and Ferritin (r=0,202, p=0,202), this
is due to the metabolic pool where hemoglobin parameters are used, if hemoglobin
levels is normal, the patient may not be iron deficient. While Ferritin describes the
reserve pool, if the level below the reference value indicates depletion of iron

reserves to iron deficiency. *'®

If the reserve pool runs out it will cause metabolic
iron levels to decrease. Ferritin itself is not free from the effects of inflammation and

pregnancy.

There was a mild negative correlation between ferritin and sTfR(r=-332,
p=0,014), it means the higher ferritin levels the lower sTfR levels. If the possibility of
inflammation and the effects of pregnancy can be removed, a negative correlation

between ferritin and sTfR may be stronger. The analysis was continued with a linear



regression test on the variable with the results of the previous analysis obtained a
moderate correlation. Regression results between Hb and sTfR obtained by : y =
11,074 - 0,035 (x), which are y = Hb and x = sTfR. This means that it can be
predicted that the Hb value is 11.074 - 0.035 times the sTiR level

CONCLUSION
The higher the Hb and Ferritin level will be the lower the sTfR level. sTfR

examination is better than ferritin to evaluate iron status in pregnant women
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