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ABSTRACT

Objectives: The objectives are to estimate maternal thyroid hormone levels and ischemia-modified albumin (IMA) levels in first-trimester pregnancy 
loss and to study the correlation between the maternal thyroid hormone levels and the IMA.

Results: There is no correlation between the maternal thyroid hormone levels and the IMA levels in first-trimester pregnancy loss. Maternal IMA 
levels appear to be elevated in women with early RPL.

Conclusion: In cases of first-trimester pregnancy loss, there is no association between maternal thyroid hormone levels and IMA levels. IMA cannot 
be used for the diagnosis and follow-up of early RPL because maternal IMA levels appear to be higher in women with early RPL.
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INTRODUCTION

Recurrent pregnancy loss (RPL), also known as recurrent miscarriage 
or habitual abortion, is historically defined as three or more than 
three successive pregnancies before 20 weeks of gestation from the 
last menstrual period [1]. This description takes into consideration 
the fact that women who are over 35 years are more inclined than 
women under 25 years to go through pregnancy loss [2]. One of the 
least understood disease mechanisms is spontaneous abortion. 
Abattery of tests, including genetic parental screening, hysterograms, 
hysteroscopies, immunological testing, uterine assessments, and 
antibody testing, will come back negative in a 50% or higher female 
who has recurrent spontaneous abortion. Most women who experience 
recurrent spontaneous abortions would not have a definitive 
diagnosis [3].

According to research by Regan et al. and Wilcox et al., clinically 
recognized intrauterine pregnancy loss affects 12–14% of pregnancies 
and is caused by a variety of reasons, including hormonal instability and 
chromosomal abnormality [4,5]. Hormonal variations play a significant 
role in both first- and second-trimester pregnancy losses. Women in 
their reproductive years are affected by thyroid disorders. They are the 
most prevalent endocrine ailments that affect pregnancy Ramprasad 
et al. [6] Maternal ischemia-modified albumin (IMA) levels in the first 
trimester are higher than the threshold used to identify myocardial 
ischemia in people who are not pregnant, supporting the idea that 
proper placentation is associated with relative intrauterine hypoxia [7]. 
The discovery that maternal serum IMA levels are elevated at such a 
young gestational age lends more evidence to the idea that IMA may 
serve as a marker for aberrant placental development, which may be 
connected to early pregnancy loss of clinically confirmed pregnancies, 
up to 15% experience first-trimester pregnancy loss [8]. In reality, 
RPL patients make up 40–50% of those who do not have a known 
reason for their losses [9]. There is currently no information on any 

relationship between maternal thyroid hormone levels and IMA levels 
in first-trimester pregnancy loss. In this study, we compared recurrent 
miscarriage women to healthy pregnant as control to assess the levels 
of circulating thyroid hormone and IMA in the mothers.

Study design and subject selection
We conducted a case–control study from January 2008 to September 
2012 at our institute’s Department of Biochemistry. The Institutional 
Ethics Committee approved the study protocol and we obtained 
informed consent from all participants. We recruited 45 pregnant 
women with RPL and hypothyroidism from our obstetric clinic as cases 
and 45 healthy pregnant women with the same gestational age and 
successful pregnancy outcomes as controls.

Case inclusion standards
We included cases that met the following criteria: History of two or more 
unexplained spontaneous abortions; diagnosis of cervical dilatation 
with curettage and symptoms of pelvic pain and vaginal bleeding; 
absence of gestational sac and fetal cardiac activity on ultrasound; and 
spontaneous abortions up to 12weeks of gestation. Both parents had 
normal karyotypes and the male partner had normal sperm count and 
morphology.

Case exclusion standards
Cases of ischemic heart disease, hypertension, diabetes smokers and 
chewers of tobacco, drinking alcohol, cases of toxoplasmosis, rubella, 
cytomegalovirus, herpes simplex virus case positivity, polycystic 
ovarian syndrome, abnormal husband semen analysis, antiphospholipid 
antibody syndrome, and ectopic conception.

Criteria for controls’ inclusion
We selected 45 healthy pregnant women with the same gestational age 
and successful pregnancy outcomes as controls. They had no chronic 
diseases and did not take any medications.
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All the women were given a complete clinical examination at the 
institute after giving their signed, informed consent. 5–6 mL of blood 
from the study and control groups were taken. For thyroid hormones 
and ischemia-modified albumin, serum is centrifuged to separate the 
two components and is then kept in small aliquots at −20°C. Using 
commercially available competitive immunoassay kits (ACCUBIND, 
USA) on a microplate reader, serum total T3 (TT3), total T4 (TT4), TSH, 
free T3 (fT3), and free T4 (fT4) concentrations were calculated in the 
cases and control group. Measurement of ischemia-modified albumin 
was performed spectrophotometrically as per the method explained by 
Bar-Or et al. (albumin cobalt-binding assay) as shown in Table 1.

RESULTS

A total of 90 participants were enrolled in our study – Group  A: 45 
(cases of first-trimester abortion) and Group B: 45 (control of normal 
pregnancy).

The mean age group in our study was 24 (19–32 years) and 24 (20–
34  years) for cases and controls, respectively. The mean body mass 
index (kg/m2) was 23.84  (21.4–24.5) and 22.3  (20.3–23.3) for cases 
and controls, respectively. The gestational age in week was 10.23±1.09 
and 10.29±0.92 for cases and controls, respectively. The gravida with 2 
(1–4) and 2 (1–5) for cases and controls, respectively, and parity was 1 
(0–2) and 1 (0–3) for cases and controls, respectively. Demographic and 
clinical data of participants are expressed in Table 2.

The mean value of TT3 in first-trimester abortion group and 
control group of normal pregnancy was 2.234±1.42  ng/mL and 
2.624±0.9786  ng/mL, respectively. The mean value of TT4 in first-
trimester abortion group and control group was 4.88±1.53 μg/dL 

and 5.726±1.234 μg/dL, respectively. Thus, we found mean value of 
TT3 at lower range in first-trimester abortion group as compared to 
controls, and difference is statistically significant (p<0.0001). We also 
observed mean value of TT4 at lower range in first-trimester abortion 
group as compared to controls, and difference is statistically significant 
(p<0.002). The mean value of fT3 in first-trimester abortion group was 
4.687±1.89 pmol/l, and in control group, it was 5.116±1.876 pmol/l. 
Thus, fT3 was significantly lower in first-trimester abortion group 
as compared to control group. Decrease in fT3 level was found to be 
statistically highly significant (p<0.05). The mean fT4 value in abortus 
and control group was 14.60±5.23 pmol/l and 18.35±5.234 pmol/l, 
respectively. Thus, fT4 was significantly lower in first-trimester abortion 
group as compared to control group. This decrease in fT4 level was found 
to be statistically highly significant (p<0.0001). Mean TSH value in first-
trimester abortion group was 9.297±3.09 μIU/L and in control group, 
it was 7.351±3.234 μIU/L. Thus, mean TSH value was significantly 
higher first-trimester abortion group as compared to control group 
with (p<0.001). The ischemia-modified albumin value in first-trimester 
abortion group was 0.8232±0.453 which was higher than control 
group, i.e., 0.6926±0.543 expressed in ABSU unit, which is statistically 
significant. Laboratory findings of the participants are shown in Table 3.

There is no significant correlation between total T3 and ischemia-
modified albumin as shown in Fig. 1.

There is no significant correlation between free total T3 and ischemia-
modified albumin as shown in Fig. 2.

There is no significant correlation between total T4 and ischemia-
modified albumin as shown in Fig. 3.

There is no significant correlation between free total T3 and ischemia-
modified albumin as shown in Fig. 4.

There is no significant correlation between TSH and ischemia-modified 
albumin as shown in Fig. 5.

DISCUSSION

Thyroid disorders are common in women of reproductive age and can 
affect their fertility and pregnancy outcomes. As a result of thyroid 
dysfunction, hormonal imbalances, autoimmune reactions, and 
oxidative stress may occur, which may impair ovulation, implantation, 
placental function, and fetal development [10]. Furthermore, thyroid 
disorders can also increase the risk of miscarriage, pre-term delivery, 
pre-eclampsia, fetal growth restriction, congenital anomalies, and 
neurodevelopmental problems in the offspring [11]. We conducted 

Table 3: Laboratory findings of the participants

S. No Parameters Group A: 45 (cases of first‑trimester abortion) Group B: 45 (control of normal pregnancy) p- value
1. TT3 (ng/mL) 2.234±1.42 2.624±0.9786 <0.0001****
2. TT4 (μg/dL) 4.975±1.53 5.726±1.234 0.0002***
3. fT3 (p mol/l) 4.687±1.89 5.116±1.876 <0.0001****
4. fT4 (p mol/l) 14.6±5.23 18.35±5.234 <0.0001****
5. TSH (μIU/l) 9.297±3.09 7.351±3.234 <0.0001****
6. IMA 0.8232±0.453 0.6926±0.543 <0.0001****

Table 1: Albumin cobalt‑binding assay

Steps
1 Patients serum sample 200 microliter
2 0.1% cobalt chloride (CoCl2) 50 microliter

Vigorous mixing was done
3 Incubation for 10 minutes
4 Add 50 microliter dithiothreitol (DTT) solution in water 

(1.5 mg/mL)
5 After 2 min 1 mL of 0.9% NaCl is added
The absorbance of assay mixture was measured with spectrophotometer set 
at 470 nm. A sample without dithiothreitol addition was used as the blank for 
each measurement. There is a substantial degree of variation between the units 
of expression of both ACB and IMA in different clinical studies [14]. In our study, 
the values of IMA were expressed in ABSU

Table 2: Demographic and clinical data of participants

S. No Group A: 45 (cases of 
first‑trimester abortion)
Mean±SD

Group B: 45 (control of 
normal pregnancy)
Mean±SD

p-value

1. Age in years 24 (19–32) 24 (20–32) 0.672
2. Body mass index (kg/m2) 23.84 (21.4–24.5) 22.3 (20.3–23.3) 0.297
3. Gestational age in week 10.23±1.09 10.29±0.92 0.241
4. Gravida (range) 2 (1–4) 2 (1–5) 0.825
5. Parity (range) 1 (0–2) 1 (0–3) 0.764
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a study to evaluate the prevalence and impact of hypothyroidism in 
recurrent spontaneous abortions. Out of 45  cases, we detected overt 
clinical hypothyroidism in 15  cases (33%). Sharma et al. (2007) 
reported an incidence of hypothyroidism (1.15%) in pregnancy and a 

higher rate of spontaneous abortion (14.63%) compared to euthyroid 
women (4.96%). They also found that thyroxine therapy improved the 
pregnancy outcome in hypothyroid women. Ramachandra et al. also 
observed a significant association between hypothyroidism (4.29%) 
and RPL in the first trimester. They concluded that early diagnosis and 
treatment of hypothyroidism could increase the chances of a successful 
pregnancy in women with RPL [11]. We also evaluated the role of 
serum IMA as a marker of oxidative stress and ischemia in pregnant 
women with endocrine disorders. We found that serum IMA levels were 
significantly higher in women with endocrine disorders than in healthy 
women and that they were associated with placental histopathological 
changes and fetomaternal outcomes. Our results suggest that serum 
IMA may be a useful biomarker for early diagnosis and management 
of endocrine disorders and their complications in pregnancy. Serum 
IMA may also reflect the underlying mechanisms of these disorders and 
their impact on placental function and fetal health. Further studies are 
needed to confirm our findings and to explore the potential therapeutic 
implications of serum IMA modulation in pregnancy.

Hyperthyroidism is a condition that causes more oxidative stress 
in the body. Oxidative stress is when there are too many harmful 
molecules that can damage cells and tissues. To measure oxidative 
stress, researchers often look at how these molecules affect the levels 
and activity of some substances in the body, such as lipid peroxides, 
glutathione, and antioxidant enzymes [12]. However, no one has studied 
how oxidative stress damages the proteins in the blood of mother with 
RPL in the first 3 months of pregnancy. A study by Sankha et al. showed 

Fig. 1: Correlation between total T3 and ischemia-modified 
albumin

Fig. 3: Correlation between total T4 and ischemia-modified 
albumin

Fig. 4: Correlation between free total T4 and ischemia-modified 
albumin

Fig. 5: Correlation between TSH and ischemia-modified albuminFig. 2: Correlation between free Total T3 and ischemia-modified 
albumin
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that hyperthyroid patients had more carbonylated proteins in their 
blood than normal patients. This means that their blood proteins were 
more affected by oxidative stress [13].

We wanted to find if there was any statistical relationship between 
maternal thyroid hormone levels and IMA levels in first-trimester 
pregnancy loss. There is no correlation between the maternal 
thyroid hormone levels and the IMA levels in first-trimester 
pregnancy loss. Maternal IMA levels appear to be elevated in women 
with early RPL. This finding may suggest that an abnormally high 
hypoxic intrauterine environment may be associated with abnormal 
placental development that contributes to early miscarriage but 
in our study, maximum patients were euthyroid and 15% are 
hypothyroid.

CONCLUSION

IMA is a new marker of ischemia produced due to hypooxygenation 
and increased hydroxyl free radicals in low pH-2. Thyroid disease 
is a common endocrine disorder affecting women of reproductive 
age and when untreated during pregnancy is associated with an 
increased risk of miscarriage. The presence of higher maternal IMA 
levels in women who experience early RPL raises the possibility 
that an unusually high degree of hypoxia within the uterus may be 
linked to aberrant placental development, which in turn contributes 
to early miscarriage. In cases of first-trimester pregnancy loss, there 
is no association between maternal thyroid hormone levels and IMA 
levels. IMA cannot be used for the diagnosis and follow-up of early 
RPL because maternal IMA levels appear to be higher in women with 
early RPL.
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