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Abstract  
Introdcution: Aim of this study was to assess the level of ischemia modified albumin(IMA) in newly diagnosed untreated 

hypothyroid subjects. 

Materials and Methods: Serum IMA assessment was done by Barr et al method 30 newly diagnosed patients of hypothyroidism 

For the control group 50 normal healthy euthyroid adults were selected. TSH was done by one-step sandwich ELISA, and fT3, 

fT4 was done by one-step competitive ELISA method. Data were presented as mean ± standard deviation (SD). 

Results: Serum IMA was not found to be statistically different between hypothyroid and euthyroid control group.  

Conclusion: Contrary to the findings of majority of studies done on this subject, our study has not shown any significant 

elevation of IMA in hypothyroid subjects as compared to euthyroid subjects. IMA level in subjects of hypothyroidism has been a 

controversial issue since long. Assessment of cIMA should be done in association with other oxidative stress marker, and their 

correlation if any should be studied in a large cohort. 
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Introduction 

 
Human serum albumin (HSA) is synthesized in the 

liver and it is the most abundant protein in blood. 

Normal concentration of this protein is 3.5-5.0 g/dl. Its 

N terminus amino acid sequence is quite specific to 

human and some studies in past have shown that this N 

terminus amino acid sequence is primary binding site 

for transition metal like copper and cobalt. This metal 

binding site in HSA is very much prone for damage on 

exposure to ischemia compare to albumin from other 

species. This modification of a very small fraction of 

the human serum albumin results in the production of a 

modified form of the albumin known as ischemia 

modified albumin (IMA), which shows reduced cobalt 

binding to modifies N terminal.1 Precise mechanism 

which is responsible for production of such modified 

albumin in condition of ischemia is yet unknown but 

many studies have indicated that various factors like 

free radical damage, acidosis, membrane energy 

dependent sodium and calcium pump disruption 

,reduced oxygen tension may be possible culprit for 

such modification of albumin.2  

This concept has lead to development of a method 

to detect the level of IMA which was previously known 

as ACB (Albumin Cobalt Binding) assay since it is 

based on reduced binding of modified albumin to the 

cobalt ion in patients of ischemia and oxidative stress. 

Initially thought to be a marker of cardiac ischemia 

it was found to be deranged in various other ischemic 

like state like systemic sclerosis, peripheral vascular 

disease, skeletal muscle ischemia, glaucoma, diabetes 

etc.3-8  

Hypothyroidism is the state of under regulation of 

metabolism where BMR is decreased due to low level 

of thyroid hormones. Level of IMA in hypothyroid 

subjects has always been a matter of debate. In spite of 

good number of studies studying the level of IMA in 

hypothyroid subjects, there is no consensus among 

them . At one end studies have shown increased level of 

IMA in cases of hypothyroidism, while at the same 

times studies have shown lower level of IMA.9-10 There 

are even studies which have not found any difference in 

the level of IMA in normal control and hypothyroid 

subjects .11 

Hence this study was planned to study the level of 

IMA in newly diagnosed subjects of hypothyroidism 

who were not on any treatment. 

 

Aim and objective 

 
This study was aimed to estimate the level of IMA 

in newly diagnosed hypothyroid subjects. 

 

Materials and Methods 
This study was an observational, prospective, case 

control study done to assess the level of IMA in newly 

diagnosed hypothyroid subjects. 

30 newly diagnosed patients of hypothyroidism 

who were accidently diagnosed to be hypothyroid 

during routine screening in the lab of a tertiary care 

hospital of North India were recruited for the study 
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after getting their informed written consent. Cut off for 

TSH level to diagnose hypothyroidism was kept at 

equal or more than 5.5 microIU/ml.  

For the control group 50 normal healthy euthyroid 

adults having equal number of male and female in age 

group 40-60 years were selected. They were either the 

relative of the patients who accompanied the patients to 

the OPD or the volunteers from the Department of 

Biochemistry and Medicine. They were recruited for 

the study only after getting their informed written 

consent.  

For both the groups following exclusion criteria were 

adopted:  

1. Subjects with cancers, hypertension, renal and 

hepatic diseases or any other acute/chronic illness 

were not included in the study 

2. Pregnant and postmenopausal ladies were also not 

included in the study  

 

Biochemistry measurements 

Serum IMA assessment was done by Barr et al 

method12 according to which 200 µl of serum was 

added to 50 µl of CoCl2.6H2O ( 1 gm/L) in a test tube. 

After gentle mixing, test tube was kept at room 

temperature for 10 min for incubation to allow adequate 

cobalt albumin binding. In the next step 50µl of 

DTT(1.5 g/L) was added in the test tube and after 

proper mixing incubation was done at room 

temperature for 2 minutes. Next 1 ml of NaCl was 

added and colour developed was measured 

colorimetrically at 470 nm. 

Blank test tube was prepared in similar fashion. 

The only difference of blank test tube preparation was 

that 50 µl of water was added instead of DTT. IMA 

reading of test and blank was recorded as absorbance 

unit (ABSU). 

Level of TSH was assessed by one-step sandwich 

ELISA, and fT3, fT4 was assessed by one-step 

competitive ELISA method. 

 

Statistical Analysis 

Data were presented as mean ± standard deviation 

(SD). Independent sample t-test was used to determine 

statistical differences across the patient and control 

groups. The Pearson’s correlation analysis was 

performed to evaluate the between variable associations 

in the hypothyroid patient group. Statistical significance 

was considered at p < 0.05. Data were analyzed using 

SPSS version 20.0 for Windows (SPSS Inc, Chicago, 

IL, USA). 

 

Results 

 
Between groups differences in the mean ± SD of 

various parameters studied by independent variable t-

test are presented in Table 1. There were no significant 

difference in Age, BMI, and FBS between control and 

patient groups. As expected serum TSH level was 

found to be significantly elevated in hypothyroid 

subjects (7.8±3.7 vs 2.3±1.1 p=0.00). Values of FT3 

and FT4 though lower in hypothyroid subjects 

compared to control population, the difference was not 

found to be statistically significant (p>0.05) .Though 

the serum IMA was found to be elevated in hypothyroid 

patient group as compared to euthyroid control group, 

the difference was not found to be statistically 

significant( 0.09±0.07 vs 0.07±0.04 p=0.09). 

 

Table 1: Study variables among euthyroid control and hypothyroid patient groups 

Variable Euthyroid 

(n=50) 

Hypothyroid 

Patients 

(n=30) 

p-value 

Age 37.4±11.7 38.6±8.5 0.93 

BMI 25.9±6.3 23.9±4.4 0.13 

TSH 2.3±1.1 7.8±3.7 0.00 

FT3 6.6±1.1 6.3±1.2 0.22 

FT4 18.2±4.1 17.9±4.4 0.76 

FBS 99.3±27.1 98.2±14.8 0.83 

IMA 0.07±0.04 0.09±0.07 0.09 

 

Discussion  

 
Contrary to the findings of majority of studies done 

to detect level of IMA in hypothyroid subjects, our 

study has not shown any significant elevation of IMA 

in hypothyroid subjects as compared to euthyroid 

subjects (0.09±0.07 vs 0.07±0.04 p=0.09). Level of 

IMA in hypothyroidism has been a controversial issue 

since long. Reddy SV et al9 have shown increased IMA 

in both overt and subclinical hypothyroidism and have 

shown significant positive correlation of IMA with 

TSH in overt hypothyroidism. In yet another study done 

by Ma S.G et al, IMA was found to be higher in overt 

hypothyroidism. In their study IMA was seen to be 

inversely correlated with FT3 and FT4.13 Contrary to 

the findings in above studies, Ersoy et al have not found 

any statistical difference in IMA level in hypothyroid 

subjects compared to euthyroid group.11 Tthere are even 

studies which have shown rather lower values of IMA 

in hypothyroid subjects. Once M. et al have shown 

IMA level to be even low in hypothyroid subjects 

compared to euthyroid group which they have 
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explained may be due to hypometabolism in 

hypothyroidism.10  

IMA has been developed as a marker of oxidative 

stress in 1990. Oxidative stress is a state of imbalance 

where ROS exemplified by free radical overpowers the 

body defence mechanism antioxidant system.14 Initially 

IMA was studied as a marker in acute coronary 

syndrome in the setting of ischemia reperfusion.15-17 

Soon it was found to be elevated in noncardiac 

ischemic conditions like skeletal muscle, cerebral, 

gastrointestinal, pulmonary ischemia as well as in 

diseases where free radical overproduction occurs like 

liver cirrhosis ,infection, and malignancy.18-22 Ozgur et 

al have even shown IMA to be a more efficient marker 

compare to TAS( total antioxidative status) and TOS 

(total oxidative status) in patients with multiple 

sclerosis.23 

Researchers have found raised IMA level in 

addition to raised level of TOS, OSI in bladder cancer 

patients , but when corrected for albumin, value of 

cIMA was not found to be different statistically.24 

Similar observation was made when a cohort of 

colorectal cancer was studied in a different study by 

different researchers25 where though the level of IMA 

was seen to be elevated in diseased group, when the 

correction was done cIMA was not found to be 

statistically different in diseased and control group. . 

These findings denote that assessment of IMA alone 

may be deceptive to assess the oxidative stress state, 

rather assessment of corrected IMA (cIMA) may be 

more accurate. 

State of oxidative stress in hypothyroidism itself 

has been a controversial issue since long. Number of 

studies have shown increased oxidative stress as 

exemplified by the increased level of MDA26,27 or 

Nitric oxide in hypothyroid subjects28 or deficient 

antioxidant defence mechanism in the form of 

decreased activity of SOD, decreased level of FRAP 

and GSH.29 At the same time there are few studies 

which have shown no elevation of oxidative stress 

marker in hypothyroid subjects.30,31 According to these 

researchers hypothyroidism being a hypo metabolic 

state due to deficiency of thyroid hormone does not 

promote mitochondrial oxygen utilization and 

generation of free radical. Lack of oxidative stress in 

hypothyroid subjects thus maybe a reason for no 

increase of level of IMA which itself is a marker of 

oxidative stress. 

Another possibility of no significant alteration in 

the level of IMA in our study may be that most of the 

studies who have assessed the level of IMA in 

hypothyroid subjects have included the patients of 

longer duration compare to patients in our study group 

which were newly diagnosed patients of 

hypothyroidism who were accidently diagnosed during 

routine screening and must be mostly the cases of only 

short or very short duration. Duration of underlying 

disease play important role in generation of free radical, 

so in all possibility our study group patients though had 

hypothyroidism, the illness was of short duration which 

had not exposed the effected individual to oxidative 

stress to that an extent which can alter the albumin to 

generate IMA. 

 

Conclusion  

 
Our study has shown no significant elevation of 

IMA in hypothyroid subjects. This may be either due to 

the fact that diseased group selected were newly 

diagnosed cases of hypothyroid which yet not have 

developed the oxidative stress to the extent which can 

raise IMA. Another possibility may be that hypothyroid 

state itself being a hypo metabolic state does not pose a 

threat for oxidative stress so not affecting the IMA 

level. The correction/adjustment of IMA level should 

be done in all cases to find its true relation with the 

disease state. With this we conclude that the assessment 

of cIMA should be done in association with other 

oxidative stress marker, and their correlation if any 

should be studied in a larger cohort. 
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