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1. INTRODUCTION 

Iron deficiency anemia is the most common 

nutritional deficiency among all micronutrients 

problems. Iron deficiency has many adverse 

effects in all age groups. In older children and 

adults, it decreases the capacity and output of 

work and disturbs the immune system. It is also 

associated with decreased reproduction capacity. 

Iron deficiency shows to have effects on heme – 

dependant enzymes which lead to multiple 

functional failures. Iron deficiency, being more 

prevalent during gestational age due to 

increased utilization or iron, creates more 

problems as compared to other age populations 

(1). Pregnancy has clear effects on thyroid 

hormones and their function. Thyroid gland 

shows 10% enlargement during pregnancy in 

iodine – stuffed countries and 20 – 40% in areas 

with iron insufficiency. Production of 

triidothyronine (T3) and thyroxine (T4) also 

increases by 50% in addition to increased daily 

requirement of iodine. There is also a prominent 

increase in thyroxin – binding globulin (TBG) 

due to stimulation of thyroxin – binding 

globulin (TBG) production by increased 

maternal estrogen levels and decreased 

clearance by liver because of sialylation induced 

by estrogen. This will cause an enlargement of 

extra – thyroidal pool, ultimately leading to 

increase in total T3 and T4 concentrations (2). 

These changes may cause hypothyroidism in 

later parts of pregnancy in females who are 

iodine – deficient (3). Iron deficiency can 

disturb synthesis of thyroid hormone by 

decreasing plasma T3 and T4 concentrations due 

to impairment of two initial steps which are 

catalyzed by enzyme heme – dependent thyroid 

peroxidase (TPO) in the synthesis of thyroid 

hormone. There is also a decreased TSH 

response to TRH, reduction in peripheral 

conversion of T4 to T3 as well as increase in 

circulating TSH (4).  This study helps to see the 

correlation between iron deficiency during 

pregnancy and maternal status of thyroid 

hormones. 
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2. PATIENTS AND METHODS 

This is a cross sectional study conducted at 

Department of Pathology, Pakistan Institute of 

Medical Sciences Islamabad during the period 

of March to August 2017. Total of 120 patients 

were selected for the study which included 

pregnant females with iron deficiency anemia. 

125 patients were taken as control which 

included pregnant females without iron 

deficiency anemia. Age in both groups ranged 

between 18 years to 35 years. All patients with 

drug history, sepsis, diabetes mellitus, hyper 

tension, history of iron supplementation or 

known thyroid disorder were excluded from the 

study. Criteria were made to describe iron 

deficiency anemia. A serum ferritin 

concentration of less than 20 µg/L and 

hemoglobin levels less than 11g/dL was 

considered as iron deficiency anemia. Blood 

samples from all patients were taken into two 

tubes. Samples collected in Gel tube were 

evaluated for serum TSH, T3 and fT4. The 

thyroid status was classified according to 

American Thyroid Association guidelines. It 

includes Hypothyroidism (increased TSH along 

with reduced fT4), subclinical hypothyroidism 

(increased TSH along with normal fT4), 

hyperthyroidism (reduced TSH along with 

increased fT4) and subclinical hyperthyroidism 

(reduced TSH along with normal fT4).  

Data were analyzed and evaluated using SPSS 

version 21.0. P –value of <0.05 was considered 

statistically significant. 

3. DISCUSSION 

Iron deficiency is known as a common public 

problem having high prevalence and affecting 

approximately 2 billion people globally (5). 

Pregnant females are more vulnerable to iron 

deficiency due to increased demand by fetus. 

Iron is an important micronutrient for our body 

and its deficiency leads to change in many 

physiological and metabolic reactions. 

Deficiency of iron leads to various problems 

including derangement of cognitive function, 

behavioral changes, immunity defects, 

thermoregulation problems and reduced work 

capacity. (6). Additionally, iron deficiency 

anemia is a severe outcome of iron deficiency 

and is the most common type of anemia (7). 

Abundant and convincing scientific data have 

revealed that iron deficiency anemia during 

pregnancy is associated with a wide range of 

dangerous perinatal and maternal consequences 

including preterm birth, low birth weight of 

fetus and poor neurological development of 

fetus.. It is also clear that iron stores in neonate 

can be affected when mother is suffering from 

iron deficiency anemia (8). It is also now 

postulated that deficiency of iron with or 

without anemia affects metabolism of thyroid. It 

decreases plasma T3 and T4 levels, decreases 

the peripheral conversion of T4 to T3 and 

increases TSH concentration in plasma (2). So 

Iron deficiency is a probable factor in the 

development of endemic goiter. Though, the 

exact mechanism is not clear. Iron deficiency is 

responsible for derangement of thyroid 

metabolism by affecting and making changes in 

the common hypothalamic–pituitary–thyroid 

(HPT) axis, thereby decreasing the adherence of 

T3 to hepatic nuclear receptors or possibly due 

to anemia and decreased transport of oxygen 

(9). Iron deficiency also affects the hepatic 

activity of      T4 – 5. 

Deiodinase which is the enzyme responsible for 

converting T4 into T3 or the function of thyroid 

peroxidase which is responsible for synthesis of 

thyroid production, as it is iron – dependant 

(10). Meanwhile, the supplementation of iron 

therapy recovers function of thyroid. Some 

intervention trials were conducted and proved 

that supplementation of iron significantly 

improves the performance of iodized oil and 

salts in pediatric patients with goiter. Iron 

therapy in females suffering from subclinical 

hypothyroidism also showed slight elevation of 

T4 and minor reduction in TSH levels. 

However, hypothyroidism itself is also 

responsible for various hematological defects as 

various mechanisms are involved in the 

development of these problems. Iron deficiency 

anemia maybe caused by poor absorption by 

intestine associated with deficiency of thyroid 

hormone or related gastic achlorhydria. Hence, 

supplementation with thyroxine is very 

important (6,11).  

In the present study, it was postulated that 

thyroid status was deranged in pregnant women 

with iron deficiency. Hemoglobin and ferritin 

level was significantly different in iron both 

groups (Table 1, figure 1 and 2).  
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Table1: Baseline Parameters in both Groups (N=245) 

 Normal pregnancy females 
(n = 125) 

Iron – deficient pregnant females (n = 
120) 

Mean age (years) 24.21 ± 2.1 25.81 ± 3.1 

Mean gestational period (weeks) 28.32 ± 1.4 27.48 ± 2.3 

Mean hemoglobin levels (g/dL) 12.21 ± 1.91 9.92 ± 1.38 

Mean serum ferritin levels (µg/L) 32.11 ± 3.24 14.83 ± 4.94 

 

Figure 1: Hemoglobin difference in both groups (n=245) 

 

Figure 2: Ferritin difference in both groups (n=245) 

Most of the patients with iron deficiency anemia 
were related with hypothyroidism, followed by 

euthryoid. While in normal control group very 

minor percentage of patients had deranged 
thyroid status (Table 2, figure 3). 

 Table2: Thyroid Status in both Groups (N=245) 

Status Normal Pregnant Patients 

(n=125) 

Iron – Deficient Pregnant 

Patients (n=120) 

P – value 

Hypothyroid 3 53 <0.001 

Euthyroid 121 49 <0.001 

Hyperthyroidism 1 18 <0.001 

 

 

Figure 3: Thyroid status in both groups (n=245) 
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There was a statistically significant difference in 
parameters in both group, suggesting the strong 

correlation between iron deficiency and thyroid 

status. 

4. CONCLUSION 

In current study, iron deficiency was strongly 

associated with deranged thyroid hormone 
functions. So proper diagnosis and management 

is very essential to overcome this deficiency as 

it can cause dangerous effects on mother as well 

as fetus.  
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