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Abstract

Objective: To understand the application of serum ferritin combined with
blood routine testing in the screening of obstetrics and gynecology diseases in
this region. Methods: From January 1, 2017, to October 28, 2020, all obstetric
pregnant women, inpatient maternal, gynecological outpatient, and gyneco-
logical inpatients in our hospital’s outpatient and inpatient clinics were col-
lected for serum ferritin determination and blood routine related index detec-
tion and analysis Changes in results. The application value of serum special
protein in gynecological and obstetrical disease screening was put forward.
Results: A total of 15,656 cases of obstetrics and gynecology patients were
collected, of which 15,300 were pregnant women. Comparing maternity
checkups with hospitalized puerpera, the difference of all indexes except RBC
was statistically significant (P < 0.05); Comparison of various indicators be-
tween gynecological outpatient clinics and gynecological hospitalizations,
maternity checkups and gynecological outpatient clinics, inpatient maternal
and gynecological hospitalizations, etc.; there was no statistically significant
difference in all indicators (P > 0.05). Comparison of hospitalized puerpera
and gynecological hospitalization, the difference of other indexes except for
MCV, MCH was statistically significant (P < 0.05); Comparing hospitalized
puerpera and gynecological clinics, the difference of HGB results was statisti-
cally significant (P < 0.05), but the difference of other indexes was not statis-
tically significant (P > 0.05). Conclusion: During the maternity check-up pe-
riod, the ferritin consumption is too large, the blood volume increases, and
the blood routine-related items are reduced. The consumption is greater for a
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period of time after delivery, and recovery requires a certain process, which is
relatively low; The ferritin in the body slowly recovered and the ferritin con-
centration increased. This process is a process of physiological change and
does not involve related diseases, but from this result, we are also required to
strengthen nutrition for pregnant women in order to give birth to healthier
babies. The ferritin test of gynecological patients is mainly a screening of re-
lated diseases, and the results of this time did not screen out serious diseases.
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1. Introduction

Ferritin is a soluble tissue protein that stores iron in the body. The serum of
normal people contains a small amount of ferritin, but different detection me-
thods have different normal values. Generally, the average value is about 80 - 130
ug/L (80 - 130 ng/ml for men and 35 - 55 ug/L (35 - 55 ng/ml) for women [1] [2]
[3] [4] [5]. The positive rate of liver cancer patients reported was as high as 90%
in China. A type of iron-storing protein widely found in animals and plants. It is
most abundant in the liver and spleen of mammals. Its outer diameter is about
12 - 14 nm, and the cavity diameter is about 6 nm. The outer shell (that is, apo-
ferritin) is composed of 24 subunits, each subunit contains about 163 amino acid
residues, and each molecule can bind up to 4500 Iron atoms. The molecular
weight is about 450kd. Iron-bound ferritin is “soluble” in water, and the concen-
tration of plasma ferritin is directly proportional to the iron stored in the body
[6] [7] [8] [9] [10]. There are many nutrients in the human body, such as cal-
cium, iron, zinc, selenium, etc., which are important substances for maintaining
health. There is also a kind of ferritin that is also very important to human
health, especially the iron protein in pregnant women. The ferritin value in the
body of women after pregnancy is relatively higher than usual, which is caused
by the need for ferritin in the growth and development of the baby. Under nor-
mal conditions, the iron protein value in pregnant women should be kept be-
tween 35 ug/L and 55 ug/L. As long as the actual iron protein value of pregnant
women is within this range, pregnant women do not have to worry, proving that
the body is not iron deficient. Maintain a normal diet [11] [12] [13] [14] [15].
The purpose of testing the ferritin content in the blood is to check whether the
pregnant woman is anaemic. If the iron protein value in the pregnant woman is
lower than the reference value, it proves that the iron stored in the pregnant
woman is consumed, which leads to the phenomenon of iron deficiency anemia.
At this time, it is necessary to take some drugs in time to supplement the iron
element to avoid affecting the health of the fetus. For pregnant women with low
levels of ferritin in their bodies, iron supplementation is an urgent matter; The

pregnant women not only take some iron supplements but also need dietary
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treatment. When pregnant women eat, try to eat more iron-rich foods, such as
jujube, brown sugar, red beans, pig liver, etc., which can help pregnant women
alleviate iron deficiency anemia [16] [17] [18] [19] [20]. When pregnant women
usually eat, try to add some iron-rich foods, such as jujube, brown sugar, red
beans, pig liver, and so on, which can help pregnant women to alleviate iron defi-
ciency anemia [16] [17] [18] [19] [20]. The results of the study are reported below.

2. Data and Methods
2.1. Object of Study

15,656 study subjects were collected from all pregnant women, hospitalized gra-
vidas, gynecological outpatient clinics and gynecological inpatients in our hos-
pital from January 1, 2017, to October 28, 2020. Among them were 15,300 preg-
nant women with an average age of (28.04 + 6.14) years old; 124 pregnant
women were hospitalized with an average age of (27.49 £ 6.34) years old; 11 gy-
necological clinics with an average age of (31.36 + 10.97) years old; 25 cases of
gynecological hospitalization with an average age (33.36 + 7.83). The age com-
parison of each group, the comparison between pregnant women during preg-
nancy and hospitalized women, t = 0.9932, P = 0.1613, the difference was not
statistically significant; The age comparison of each group, the comparison be-
tween pregnant women during the examination and hospitalized pregnant
women, t = 0.9932, P = 0.1613, the difference was not statistically significant;
Comparison of pregnant women during the examination and pregnant women
hospitalized in the different age groups, the difference was not statistically sig-
nificant (t = 0.9932, P = 0.1613).

The difference between pregnant women and gynecological hospitalization
was statistically significant (t = 2.8721, P = 0.0083); Comparing hospitalized
parturient women with gynecological hospitalization, the difference was statisti-
cally significant (t = 2.8865, P = 0.0074; Comparing gynecological inpatient
and gynecological outpatient, the difference was not statistically significant (t =
0.5447, P = 0.2953); Comparing prenatal examination of pregnant women and
gynecology clinic, t = 1.5128, P = 0.0717, the difference was not statistically sig-
nificant; Comparing hospitalized pregnant women and gynecological clinics, the
difference was statistically significant (t = 1.7074, P = 0.0496). Since most of the
gynecological patients have already experienced the process of pregnancy and
childbirth, they are older than pregnant women, so there is a certain difference
in age between them, but it does not affect the monitoring results of disease
screening indicators in this study. All study subjects were excluded from related
underlying diseases, and the patients were required to sign an informed consent
form before the study, and the study was conducted after approval by the ethics

management committee of this hospital.

2.2. Research Methods

Select obstetric outpatients, inpatient maternal, gynecological inpatients and gy-
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necological outpatients as the research objects, and register the relevant infor-
mation of the patients, such as specimen collection date, name, gender, age, de-
partment, test specimen number, etc., and all the subjects were collected venous
blood on an empty stomach for blood routine and serum ferritin detection. Se-
rum ferritin samples should be centrifuged in time after the blood is drawn and
the test should be completed within 6 hours. If it cannot be tested in time, it
must be stored at —40°C. After collecting a certain amount of specimens, they
are uniformly reconstituted and tested; routine blood testing needs to be com-
pleted within 2 hours, and those that cannot be tested in time should be stored
in a refrigerator at 2°C - 8°C, and testing should be completed within 24 hours.
Then collect the test results, compare the differences of related indicators in each

group, and put forward relevant conclusions.

2.3. Reference Range and Clinical Significance
of Various Indicators

FER: male: about 15 - 200 ug/L, female: about 12 - 150 ug/L, iron overload:
male > 336 pg/L, female > 307 pg/L, hemochromatosis ferritin > 1000 g/L; Serum
ferritin is the most iron-rich protein in the body. The liver, spleen, red bone
marrow and intestinal mucosa are the main places of iron storage, accounting
for about 66% of the total iron in the body. The determination of serum ferritin
is an important indicator to judge the iron storage in the body. Reduction: seen
in iron deficiency anemia, blood loss, etc. (without complications); Increased:
seen in malignant tumors, acute hepatitis, acute infection, chronic kidney dis-
ease, hemochromatosis, Gaucher disease, chronic inflammatory diseases, etc.
[21] [22]; RBC: male: (4.5 - 5.5) x 10'%/L, female: (3.5 - 5.4) x 10'%/L, newborn: (6
- 7) x 10"/L, increase: Physiological: newborns, high-altitude dwellers; Patho-
logical: polycythemia vera, compensated polycythemia (such as congenital heart
disease), Chronic lung disease, dehydration), reduce: various anemia, leukemia,
various acute and chronic blood loss (such as: hemorrhoid bleeding, menorrha-
gia, digestive bleeding, massive bleeding after childbirth or surgery, hookworm
disease); HGB: Male: 120 - 180 g/L, Female: 110 - 160 g/L, Newborn: 170 - 200
g/L, Increase: Physiological: High-altitude residents, Pathological: Polycythemia
vera, compensated polycythemia, Reduction: various anemia, leukemia, acute
and chronic blood loss, hemoglobin can better reflect the degree of anemia, such
as iron deficiency anemia, the reduction of hemoglobin is more than the reduc-
tion of red blood cells; MCV: male: 80.0 - 94.0, female: 81.0 - 99.0, increase:
acute hemolytic anemia, megaloblastic anemia; decrease: severe iron deficiency
anemia, hereditary spherocytosis, sideroblastic anemia, thalassemia; MCH: 27 -
31 pg, greater than normal: Megaloblastic anemia, hemolytic anemia, aplastic
anemia; less than normal: iron deficiency anemia, sideroblastic anemia, thalas-
semia; MCHC: 320 - 360 g/l, greater than normal: megaloblastic anemia, hemo-
lysis Sexual anemia, aplastic anemia; less than normal: iron deficiency anemia,
sideroblastic anemia, thalassemia [23] [24] [25].
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2.4. Statistical Analysis

The SPSS 24.0 software was used to perform statistical analysis on the obtained
data. Age, blood routine indicators, and serum iron are all expressed in mea-
surement units (X average + s), and the results are compared using t-test; count

data uses chi-square y* test and P < 0.05 is considered statistically significant.

3. Results

Among the 15656 study subjects collected, 15, 300 pregnant women were un-
dergoing maternity examination, accounting for 97.73%; 124 pregnant women
were hospitalized, accounting for 0.79%; 11 gynecological outpatient clinics, ac-
counting for 0.007%, and 25 were hospitalized in gynecology, accounting for
0.16%; All subjects were tested for FER, RBC, HGB, MCV, MCH, MCHC and
other related indicators, as detailed in Table 1(a). Comparing the test index re-
sults of each group, comparing pregnant women with maternity checkups and
hospitalized women, except for RBC, the differences in other indicators were
statistically significant (P < 0.05); There was no statistically significant difference
in all indicators between the gynecological outpatient clinic and the gynecologi-
cal hospitalization, the maternity check-up and the gynecological outpatient
clinic, the inpatient maternal and the gynecological hospitalization and other
groups (P > 0.05). Compared with hospitalized puerperant and gynaecological
hospitalization, except for MCV and MCH, the differences in other indicators

Table 1. (a) Comparison of various indicators in each group of research objects; (b) Comparison of indicators in each group of

research objects (continued table).

(2)
Group No. of cases  FER (ug/L) HGB (g/L) RBC(x10'¥L) MCV (fll MCH (pg) MCHC (g/L)
Prenatal examination of
1 15300 53.11 £62.03 111.82+11.77 3.95+£0.49 86.93 £+9.31 28.57 £3.57 327.30 £ 14.32
pregnant women
Hospitalized pregnant women’ 124 32.35+45.22 108.19 £ 12.86 3.92 £0.46 84.01 £8.22 27.81 £3.36 329.76 + 14.30
Gynecology clinic? 145.9 £264.35 117.18 £9.17 4.16 £ 0.61 87.00 £9.06 28.59 +£3.62 327.64 +10.87
Gynecological inpatients* 89.15+£55.85 119.68 £ 15.92 4.38 £ 0.46 81.92 +£10.29 27.58 +4.14 335.84 £ 14.92
(b)
Comparison of FER (ug/L) HGB (g/L) RBC (x10'%/L) MCV (fl) MCH (pg) MCHC (g/L)
each group T value Pvalue Tvalue Pvalue T value Pvalue Tvalue Pvalue T value Pvalue T value P value
L2 5.0737 0.0000 3.4178 0.0004 0.6793 0.2491 3.4816 0.0003 2.3621 0.0099 1.9053 0.0295
123 1.1642 0.1357 1.5100 0.0810 1.4206 0.0929 0.0249 0.4903 0.0186 0.4928 0.0787 0.4694
12,34 2.9031 0.0039 2.4675 0.0106 4.3846 0.0001 2.6880 0.0064 1.3850 0.0894 2.9792 0.0033
23 1.4228 0.0926 2.2643 0.0207 1.6131 0.0675 1.1470 0.1379 0.7335 0.2393 0.4789 0.3200
234 5.4984 0.0000 3.9090 0.0002 4.5613 0.0000 1.1095 0.1380 0.2998 0.3832 1.9255 0.0314
234 0.7051 0.2484 0.4842 0.3158 1.1952 0.1253 1.4119 0.0863 0.6989 0.2461 1.6361 0.0569

Note: For the convenience of statistics, the pregnant women in the obstetric examination are regarded as the 'group, the hospitalized pregnant women are

the *group, the gynecological outpatients are the *group, and the gynecological inpatients are the ‘group.
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were statistically significant (P < 0.05); Comparing hospitalized puerperant and
gynecological clinics, except for the difference of the HGB results which was sta-
tistically significant (P < 0.05), the differences in other indicators were not statis-

tically significant (P > 0.05). The specific results are shown in Table 1(b).

4. Discussion

After pregnancy, due to the growth and development of the fetus, women’s de-
mand for iron will increase. If the iron intake is insufficient, the serum ferritin
value will decrease, leading to symptoms such as anemia, dizziness, and fatigue.
During pregnancy, monitoring during pregnancy should be strengthened, and
iron supplementation should be paid attention to. By monitoring the value of
serum protein in the pregnant woman’s blood, we can determine whether there
is iron deficiency in the pregnant woman’s body and too low or high will cause
certain effects on the fetus and pregnant women. Ferritin has a normal reference
range, that is, normal serum ferritin is 35 - 55 ug/L. If the value is too low, it will
easily cause iron deficiency anemia in pregnant women and affect the normal
development of the fetus [26] [27] [28]. It can be supplemented by taking ferrous
sulfate, iron dextran and other drugs, or supplemented by food and also can be
supplemented by eating more iron-rich foods such as animal liver, red dates,
fungus, spinach, and pig blood. The food should be diversified and not partial
eclipse [29] [30] [31] [32]. Pregnant women with low ferritin: In the late preg-
nancy, with the rapid growth and development of the fetus in the uterus, the nu-
trients obtained from the mother will also greatly increase. Pregnant women in
the late pregnancy have low ferritin, which is generally considered to be iron de-
ficiency. If anemia is only low in ferritin content, don’t worry too much. It can
be improved by diet or iron supplementation. If there are other complications,
such as inflammation, a certain amount of attention should be paid to avoid af-
fecting fetal development and harm to the mother. High ferritin in pregnant
women: high ferritin in pregnant women may lead to iron deficiency anemia,
that is, high ferritin is one of the causes of anemia in pregnant women. In addi-
tion, high ferritin in pregnant women may also be caused by malignant tumors,
such as lymphoma, leukemia and other diseases [33] [34] [35]. Therefore, preg-
nant women with high ferritin need to attract enough attention and actively treat
different situations to avoid adverse effects on mothers and fetuses.

Routine blood examination during pregnancy is also a part of the pregnancy
check-up. If you want to see if the pregnant woman is healthy, just check the
blood routine checklist. As a pregnant woman in the new era, of course, she
should pay special attention to her physical condition, and she should also know
some common indicators. There are many indicators in blood routine, but we
need to pay attention to several key points, namely WBC, RBC, HGB, MCV,
MCH, MCHA and PLT data. The main function of hemoglobin and red blood
cells is to carry oxygen molecules through the blood circulation to provide oxy-

gen to the baby. When the hemoglobin and red blood cells in the blood decrease,
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the expectant mother may be hypoxic and dehydrated; In severe cases, anemia
may occur. Anemia in pregnant women is a common symptom, so at this time
they are responsible for the health of two people. The blood volume of expectant
mothers will increase than before pregnancy. In addition, at this time, the baby
needs to take nutrients from the mother when growing up, so mild anemia can
be adjusted with diet, but severe anemia must be treated in time, which can easi-
ly cause premature delivery or congenital insufficiency of the fetus. This study
mainly understands blood routine items related to serum ferritin, so it focuses
on observing the changes of RBC, HGB, MCV, MCH, and MCHC.

The results of this study show that the comparison between maternity check-ups
and hospitalized pregnant women, except for RBC, the differences in other indi-
cators are statistically significant (P < 0.05); this indicates that the serum ferritin
and blood routine-related indicators of pregnant women are at a relatively stable
level during pregnancy which is the result of timely treatment of problems found
by pregnancy screening during pregnancy. However, due to the increase of nu-
trients needed to nourish the fetus in the later stage of pregnancy, the hospita-
lized parturient increased the burden of the mother, resulting in excessive con-
sumption of ferritin, increased blood volume and prone to iron deficiency ane-
mia, so all the indexes were at a lower level. There was no statistically significant
difference in all indicators between the gynecological outpatient clinic and the
gynecological hospitalization, the maternity check-up and the gynecological
outpatient clinic, the inpatient maternal and the gynecological hospitalization
(P > 0.05). Comparing hospitalized parturients with gynecological hospitaliza-
tions, except for MCV and MCH, the differences in other indicators are statisti-
cally significant (P < 0.05). This indicates that the serum ferritin and blood rou-
tine related indicators of hospitalized women are lower than those of general
gynecological patients. The reason is still related to the increase in nutrients
needed by women to nourish the fetus in the later stages of pregnancy, which
increases the burden on the mother, resulting in excessive ferritin consumption
and increased blood volume. Comparing hospitalized parturients with gyneco-
logical clinics, except for the statistically significant difference in HGB results (P
< 0.05), the differences in other indicators were not statistically significant (P >
0.05), which indicates that the increased nutrition of the fetus in the hospitalized
parturients in the later period led to a decrease in HGB which was compared
with the difference caused by low hemoglobin in patients with normal gyneco-
logical diseases. When iron-deficiency anemia occurs in pregnant women, the
effect of treatment can be achieved through diet control. At present, it is believed
that diet therapy is the safest and also very effective. Pregnant women with mild
anemia can eat more animal livers which are rich in iron and the vitamin con-
tent is also very good. Light cooking can allow the body to absorb nutrients and
stick to the methods for a while then make another routine pregnancy test, you
can see the increase in hemoglobin and red blood cell index. Simple low ferritin

or anemia caused by high ferritin can be improved by iron supplementation or
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blood transfusion. In addition, diet regulation can be carried out, and more
iron-containing foods can be eaten, or foods conducive to iron absorption.

The treatment of the above methods will generally receive good results. Low
ferritin and inflammation, or high blood protein caused by malignant tumors,
go to a regular hospital for examination, and follow the doctor’s instructions for
active treatment under the guidance of a doctor. A certain amount of attention
should be paid, but not too worried about anxiety, face up to the problems that

arise during pregnancy, and actively solve them [36] [37] [38].

5. Conclusion

During the maternity examination of pregnant women, ferritin is consumed too
much, blood volume increases, and blood routine-related items are reduced
during the maternity examination. The consumption is greater for a period of
time after delivery, and recovery requires a certain process, which is relatively
low. After the newborn is born, the ferritin recovered slowly and the concentra-
tion of ferritin increased. This process is a physiological process and does not
involve related diseases, but from this result, we are also required to strengthen
nutrition for pregnant women in order to give birth to healthier and healthy ba-
bies. The ferritin test of gynecological patients is mainly a screening of related
diseases. The results of this time did not screen out serious diseases related to

ferritin changes.

6. Limitations of Research

This research mainly studies the region serum ferritin in combination with re-
lated parameters of routine blood test in the application of obstetrics and gyne-
cology disease screening, although the sample size is more, but is given priority
to with prenatal women, other maternal hospitalization, outpatient service of
department of gynaecology, hospital of department of gynaecology such as sam-
ple size is less, do not represent all of the patients, so there are some limitations.
The solution can be to increase the sample size of inpatient puerpera, outpatient
department of gynecology and inpatient department of gynecology, so that the
data statistics can be balanced to reflect the correlation between the groups.
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