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 :الخلاصة

يؼشضٌٕ نًضاػفاث يسخقبهٛت فٙ حطٕس  لأَٓىنًُٕ ٔحطٕس انذياؽ ٔخاصت نذٖ الاطفال انخذج ٔرنك  يٓى انغذة انذسقٛت  : ْشيٌٕالهذف

 الاطفال انخذج ٔانؼٕايم انًؤثشة ػهٛٓا. انًشضٗ يٍ نًؼشفت ٔظائف انغذة انذسقٛت نذٖأخشٚج ْزِ انذساست . ص انؼصبٙاندٓا

يسخشفٗ انضْشاء انخؼهًٛٙ   فٙ (  انحًهٙيٍ انؼًش  أسبٕع 33خذٚح )يٕنٕد قبم  ػهٗ خًسٍٛ طفم دساست يقطؼٛت  أخشٚج:المنهجية

ػُٛت يٍ انذو فٙ انٕٛو انثانث يٍ  أخزث .اخخٛاس انؼُٛت بشكم ػشٕائٙحى . 2212يٍ حششٍٚ انثاَٙ  الأٔلٔنغاٚت  آراسيٍ  الأٔلنهفخشة يٍ 

انؼًش نغشض فحص ٔظائف انغذة انذسقٛت . كاٌ خًٛغ انًشضٗ ٚؼإٌَ يٍ يضاػفاث انٕلادة انًبكشة يثم ػسش انخُفس انٕلاد٘ ,انٛشقاٌ 

 انحًهٙانؼًش  ٔحأثٛش. حًج دساست ٔظائف انغذة انذسقٛت نذٖ ْزِ انؼُٛت أخشٖ,َقص انسكش فٙ انذو ٔيضاػفاث  , حسًى انذو اندشثٕيٙ

يثم داء نذٖ انشضٛغ ػهٗ ٔظٛفت انغذة انذسقٛت  بالأوانؼٕايم انًخؼهقت  حأثٛشٔيضاػفاث انٕلادة انًبكشة ػهٛٓا . ٔكزنك حًج دساست 

 الاخخلال انؼقهٙ . أٔانًُٕ  ٔقصٕسنذٖ انؼائهت انغذة انذسقٛت  أيشاضانسكش٘ ٔاسحفاع ضغظ انذو ٔحاسٚخ انؼائهت يثم ٔخٕد 

ؼقهٙ .ٔكاٌ نهخخهف ان ػائهٙ%( نذّٚ َقص فٙ ػًم انغذة انذسقٛت ٔكاٌ ْزا انطفم نذّٚ حاسٚخ 2طفم ٔاحذ ) إٌ انذساست أظٓشث :النتائح

انًحفض نهغذة  نهٓشيٌٕنذّٚ اسحفاع يؼخذل  لاطفال%(يٍ ا22ثاٚشٔكسٍٛ ٔ)ان ْشيٌٕنذّٚ َقص يؤقج فٙ  %( يٍ الاطفال4)

فٙ انذساست نذّٚ يضاػفاث  خًٛغ الاطفال  ٔكاٌطبٛؼٛت, انغذة انذسقٛت  %( فكاَج َخٛدت ٔظائف34) الاطفالباقٙ  أيا (TSHانذسقٛت)

 كخسًى انذو اندشثٕيٙ ٔػسش انخُفس انٕلاد٘ َٔقص انسكش فٙ انذو ٔاخخلاخاث ػصبٛت ساًْج فٙ اخخلال فٙ ػًم انغذة انذسقٛت .

 الاطفال انخذج ٔرنك نضًاٌ حطٕس طبٛؼٙ ٔحٛاة طبٛؼٛت فٙ انًسخقبم.الاػخباس نذٖ  بُظشاخز ٔظٛفت انغذة انذسقٛت  : ٚدبالاستنتاج

 بئخشاء فحص ٔظائف انغذة انذسقٛت  نكم الاطفال حذٚثٙ انٕلادة ٔخاصت انخذج .َُصح التىصيات: 

Abstract: 

Background:  Thyroid hormones are essential for brain development. Transient hypothyroxinemia early 

in life may increase the risk of neurodevelopment disabilities in preterm infant . 

Objectives: to study thyroid function among preterm infants & factors that may affect the results . 

Methods:   This study was done on 50 preterm infants in Al-Zahraa  teaching hospital from the period of 

1
st
  of  March to 1

st
  of November 2012. Thyroid function test was done to those neonates within the first 

3 days of life. All the patients complain of complications of prematurity. Factors related to the neonate as 

gestational age ,birth weight , sex and complications of prematurity were studied in relation with the 

results of thyroid function test. Also factors related to the mother as diabetes mellitus, hypertension & 

family history of thyroid disease & mental retardation was taken into consideration. 

Results: Thirty seven (74%) of neonates have normal thyroid function test, one neonate (2%) has 

hypothyroidism, 2 (4%) neonates have transient hypothyroxinemia and 10 (20%) neonates have transient 

moderate elevation of TSH (10 - 30μU/ml).The preterm with hypothyroidism have family history of 

mental retardation. and the hypothyroid state could be related to familial cause rather than prematurity. 

Statistical analysis was done by using SPSS version 17. 

Conclusion: Although the study shows no statistical relation between gestational age &complications of 

prematurity with thyroid function test results, thyroid screening for premature infants especially those 

with complications should be taken into consideration for better outcome. 

Recommendation: we recommend neonatal screening for thyroid function especially for preterm infants. 
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INTRODUCTION: 

   Thyroid hormones are important for stimulation of growth and development of 

various tissues at critical periods including the central nervous system and skeleton & is 

known to regulate neurodevelopment, probably from early fetal life onwards  
(1).

 

    Thyroid hormone deficiency can cause long term morbidity in terms of behavior, 

locomotor ability, cognition and hearing ability, if the onset is early in development 
(2)

. 

Since the introduction of neonatal screening for congenital hypothyroidism in the 

1970's it became clear that preterm infants have lower plasma concentrations of 

(free)T4 and (free)T3 than full term infants of the same postnatal age and this has raised 

an ongoing discussion on the need for thyroid hormone supplementation in preterm 

infants in order to improve clinical and neurodevelopmental outcome
(3)

.  

       During fetal life, the thyroid gland develops with production of thyroxin (T4) and 

triiodothyronine (T3) and secretion into the serum from about 12 weeks gestation, the 

levels of which increase to term.  Approximately one third of maternal T4 crosses the 

placenta to the fetus. Maternal T4 may play a role in fetal development, especially that 

of the brain, before the synthesis of fetal thyroid hormones begins. The fetus of a 

hypothyroid mother may be at risk for neurologic damage, and a hypothyroid fetus may 

be partially protected by maternal T4 until delivery
(4)

. 

     Postnatal thyroid function in preterm babies is qualitatively similar but 

quantitatively reduced compared with that of term infants. After preterm birth, TT4 and 

TT3 levels remain lower than in term born infants during the first weeks
(5)

.This period 

during which total and free T4 (and T3) levels are low is generally referred to as 

transient hypothyroxinemia of the preterm infant .Hypothyroxinemia of the 

prematurity was defined as total T4  level <60 nmol/ l and TSH level <7 μU/ ml in the 

initial test.  

Hypothyroidism was defined as total T4  level <60 nmol/l  in conjunction with TSH 

level > 10 μU  / ml or as a TSH level > 30 μU / ml in  conjunction with any level of total 

T4. 

Transient TSH elevation was defined as normal total T4 level with moderately 

elevated TSH level (10 – 30) μU  / ml and TSH level will normalized in the follow up 

test without treatment
(6)

. 

PATIENTS & METHODS 

   Across sectional study was done on 50 preterm babies. These cases were collected 

randomly from the nursery care unit, neonatal care unit, and emergency  unit in Al 

Zahraa teaching hospital in Al Najaf  from the period between 1
rst

 of March to 1
rst

 of 

November 2012.All of them with complications of prematurity like RDS, apnea, 

jaundice, sepsis, hypoglycemia and convulsion. The selection of cases were limited to 

those with gestational age ranging from 27 to 36 weeks. Gestational age was obtained by 

last menstrual period (LMP), U/S & Ballard score. A written informed consent for 

investigation was filled by the parents of the infants included in the study & the study 
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was approved by the ethical committee in the hospital.The blood samples were taken 

from peripheral blood on day 3 postnatal and send to the laboratory were TSH ,T3 and T4 

were estimated by  using VIDAS  TSH,T3 and T4 which is an automated quantitative test 

for use on the VIDAS family instruments for the determination of TSH,T3 and T4  in 

human serum or plasma ( lithium heparin) using ELFA technique (Enzyme linked 

Fluorescent assay).TSH level is considered normal if between (0.25 – 5) μU/ml. T3 

normal value between (0.92 – 2.33) nmol/l and for T4 was (60 – 120) nmol/l.We 

analyzed the effect of GA, Sex, birth weight and systemic complications of prematurity 

on thyroid function. Also we analyzed the effect of maternal factors (as age, parity 

,history of diseases in the mother as diabetes mellitus, hypertension &thyroid disease, 

drug history and family  history of thyroid disease.  

Statistical analysis: Statistical analysis was done by using SPSS (statistical package 

for social sciences) version 17.To evaluate the impact of the studied risk factors on the 

results ANOVA was used. We set p value <0.05 as significant. 

Objectives: to study the  thyroid function among preterm infants &factors that may 

affect the results. 

RESULTS:    

   The study was conducted on 50 preterm neonates (i.e. gestation age <37 weeks). 

Their gestational age ranged from 27-36 weeks. 

Table( 1) Demographic characteristics of the preterm neonates 

Characteristic Number 

n=50 

% 

 

Gender 

 

 

 

33 

 

 

66 male 

female 17 34 

Birth weight( gm) 

 

 

 

15 

 

 

30 1000 – 1499 

1500- 1999 21 42 

2000- 2500 14 28 

Gestational age (wks) 

 

 

 

4 

 

 

8 27- 28 

20- 30 8 16 

31- 32 15 30 

33- 34 8 16 

35- 36 15 30 

Mode of delivery 

 

 

 

18 

 

 

36 Vaginal 

Cesarean section 32 64 
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Table(2) Results of thyroid function tests among sick premature neonates 

Results of TFT No. Percentage 

Normal 37 74% 

Hypothyroxinemia(Low T4, 

normal TSH) 
2 4% 

Transient ↑TSH( moderate 

elevation in TSH with 

normal T4) 

10 20% 

Moderate ↑TSH , low T4 0 0% 

Hypothyroidism 1 2% 

Total 50 100% 

 

  Table 2 shows that 37 neonates (74%) had normal thyroid function test ,13 (26%) 

neonates had abnormal TFT & only one(2%) of them had  Hypothyroidism . 

table(3) The effect of gestational age on the  results of thyroid function test. 

Gestational 

age (weeks) 

Normal TFT 

 

(n=37) 

Hypothyroxinemia 

(Low T4, normal 

TSH) 

(n=2) 

TSH(10-

30 

μU/ml), 

normal 

T4(n=10) 

Hypothyroidism 

TSH >30μU/ml 

 

(n=1) 

27-28 4(10.81%) 0 0 0 

29-30 4(10.81%) 1(50%) 2(20%) 1(100%) 

31-32 10(27.02%) 1(50%) 4(40%) 0 

33-34 7(18.91%) 0 1(10%) 0 

35-36 12(32.43%) 0 3(30%) 0 

P value 0.54 

 Table 3 shows that there is no significant difference between the different gestational 

age in relation to thyroid function test results(p=0.54) 

Table(4) Distribution of the results of thyroid function test according to the sex of 

neonates 

Sex 
Normal 

(n=37) 

Hypothyroxinemia 

(Low T4, normal 

TSH) 

(n= 2) 

TSH(10-

30μU/ml, 

normal 

T4)(n=10) 

Hypothyroidism 

TSH >30μU/ml 

(n=1) 

 

Male 24  (64.86%) 2(100%) 6(60%) 1(100%) 

Female 13  (35.14%) 0 4(40%) 0 

P value 0.63 
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    Table 4 present that there is no significant difference between both sexes in regard to 

the results of thyroid function test(p=0.63)  

 

Table(5) Distribution of the results of thyroid function test according to the birth 

weight of the neonates . 

Birth 

weight 

Normal 

(n=37) 

Hypothyroxinemia 

(Low T4, normal 

TSH) 

(n=2) 

TSH(10-

30μU/ml, 

normal T4) 

(n=10) 

Hypothyroidism 

TSH >30μU/ml 

(n=1) 

 

1000-1499 11(29.72%) 1(50%) 2(20%) 1(100%) 

1500-1999 16(43.24%) 1(50%) 4(40%) 0 

2000-2500 10(27.04%) 0 4(40%) 0 

P value 0.66 

Table 5 reveals that there is no significant difference between birth weight of the 

neonates in regard to the results of thyroid function test (p=0.66). 

Table(6) distribution of thyroid function test results according to possible 

maternal & neonatal risk factors. 

Risk factors 
Normal 

(n=37) 

Hypothyroxinemia 

(Low T4, normal 

TSH) 

(n=2) 

TSH(10-

30μU/ml, 

normalT4 

n=10 

Hypothyroidi-

sm TSH 

>30μU/ml (n=1) 

 

P 

value 

Neonatal 

 
 

25(67.5%) 

 

2(100%) 

 

8(80%) 

 

1(100%) 

 

0.6 Respiratory 

distress 

Sepsis 11(29.7%) 2(100%) 2(20%) 0 0.13 

Jaundice 21(56.7%) 0 4(40%) 0 0.25 

Apnea 16(43.2%) 1(50%) 4(40%) 0 0.84 

Hypoglyce-

mia 
9(24.3%) 0 4(40%) 1(100%) 0.11 

Convulsion 2(5.4%) 0 0 0 0.86 

Maternal 

 
 

 

2(5.4%) 

 

 

0 

 

 

1(10%) 

 

 

0 

 

 

0.91  Hypertensi-on 

diabetes 2(5.4%) 0 2(20%) 0 0.46 

 thyroid 

disease 
5(13.5%) 0 1(10%) 0 0.89 
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    Table 6 shows that no specific neonatal or maternal risk factor for abnormal thyroid 

function test & most of neonates have more than one risk factor. 

DISCUSSION: 

    Thyroid hormones are essential for brain development. Very preterm infants who  are at 

risk  of neurodevelopment disabilities also have low T4 level and free T3 values in the first 

week after birth . This transient hypothyroxinemia may in part be the cause of 

neurodevelopmental problems
(2)

.This study shows that 37 (74%) of  preterm neonates  have 

normal thyroid function test and 2(4%) have transient hypothyroxinemia and only one 

preterm neonate have hypothyroidism. There is difficulty  in screening for congenital 

hypothyroidism  in preterm neonates  due to the immaturity of the hypothalamic –pituitary – 

thyroid axis, and the effect of intercurrent illness and drug on thyroid function and it may be 

unwise not to re-screen infants for congenital hypothyroidism at term
(7)

.  The use of 

prophylactic Thyroid hormone in preterm infants to reduce morbidity and improve the 

neurodevelopmental outcome are not supported by many studies 
(8)

. In this study the patient 

who has hypothyroidism has gestational age (29 – 30 weeks) and the 2 preterm neonates 

with transient hypothyroxinemia have gestational age (29 - 32 weeks )but the study shows 

no statistically significant relation between gestational age & thyroid function test results in 

contrast to other studies which found that gestational age was the only factor which could 

affect the thyroid function during the first 2 weeks of life 
(9,10)

 but in these studies they did 

repeated follow up thyroid function test which was not done in this study. The incidence of 

congenital hypothyroidism in preterm infants is similar to term infants , profound 

abnormality of  thyroid function test can occur in preterm babies  with  transient 

hypothyroidism but both categories of hypothyroidism (permanent and  transient) can be 

detected by a once –only TSH screening strategy with a relatively low cut –off 
(11)

. This 

study showed that the preterm with hypothyroidism have VLBW, and the 2 babies with   

transient hypothyroxinemia have weight  (1000 – 2000 grams) with no significant effect of 

birth weight of the neonates on the results of thyroid function test. There is no evidence  of 

an association between birth weight and adult pituitary  - thyroid  axis set point after control 

for genetic and environmental factors could be demonstrated
(12)

.   Regarding other risk 

factors (e.g. respiratory distress syndrome, sepsis, apnea & others) The preterm neonate with 

hypothyroidism has family history of mental retardation,  respiratory distress syndrome 

(RDS) and hypoglycemia, and the 2 neonates with hypothyroxinemia have  RDS, sepsis, and 

apnea attacks. Our study corresponds with two studies done in Amsterdam, both studies 

demonstrate abnormal thyroid function test  in sick premature infant 
(13)

.The  most common 

disorder associated with abnormal TFT in preterm infants  was RDS 
(14)

. A study showed 

History of 

mental 

retardation 

3(8.1%) 0 2(20%) 1(100%) 0.26 

History of 

child death 
5(13.5%) 1(50%) 3(30%) 0 0.42 
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significant effect  of hypoxia and sepsis on thyroid function and the depth and duration of 

hypothyroid condition depends on the gestational age, degree of hypoxia and the gravity of 

the infectious process
(15)

.Regarding the neonate who has family history of mental 

retardation, the abnormal thyroid function could be related to familial causes rather than 

prematurity itself.  

    In comparison with other studies e.g. a study done in Iran showed that the prevalence of 

hypothyroidism was observed in 13% in preterm infants & 2% had permanent 

hypothyroidism
(9)

& in Australia a study showed that the incidence of hypothyroxinemia  was 

58%
(16)

 while in Korea hypothyroxinemia was observed in 28% of preterm infants &12% 

were diagnosed with hypothyroidism 
(17).

 these studies have results higher than our study 

&this variation could be attributed to the difference in sample size. Iraqi people themselves 

are susceptible for hypothyroidism because they have severe iodine deficiency status as 

graded by WHO 
(18)

.Since congenital hypothyroidism is the commonest treatable cause of 

mental retardation &most infants with congenital hypothyroidism appear normal at birth or 

show no signs, neonatal thyroid screening programs  were performed in many countries for 

early diagnosis & treatment of hypothyroidism 
(19)

 Iraq is one of the countries lacking this 

important neonatal screening program.  

CONCLUSION :    

  Since there is improvement in the care of preterm and very low birth weight infants  lead to 

improvement of their survival rate and in order to decrease their disabilities as a results of 

complications of prematurity we have to take  into consideration the state of thyroid function 

since thyroid hormone is important in brain development and prematurity and its 

complication affect thyroid function . 

RECOMMENDATION:  

1-Screening program for detection of thyroid function in the neonatal period especially for 

preterm infants  should be encouraged in Iraq.  

2-Effort should be concentrated on the health of pregnant women to decrease the incidence    

of preterm delivery & it's complications.  

3-further studies to be done on a larger sample of neonates with follow up of their outcome 

is recommended. 
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