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Short Research Article

ABSTRACT

Aim: This study determined the prevalence of transient congenital hypothyroidism at the University
of Port Harcourt Teaching Hospital. (UPTH)

Congenital hypothyroidism is one of the commonest causes of preventable mental retardation.
About 85% of cases of congenital hypothyroidism are sporadic. Most of the affected neonates show
no clinical features at birth. Screening programs have been established in many developed
countries but data in Nigeria is sparse.

Study Design: A descriptive cross sectional study was conducted on 436 neonates between
January and December, 2014.

Place and Duration of the Study: This took place between January and December, 2014 in the
University of Port Harcourt Teaching Hospital.

Methods: Serum from cord blood samples was assayed for thyroid stimulating hormone (TSH) and
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those with increased levels had follow up assay for free thyroxine (free T,).

Results: A total of 436 neonates were screened. Twenty-seven of them had increased TSH levels
and six of those with increased TSH levels had low free T, concentrations. The risk factors
identified by history taking did not show a statistically significant association.

Conclusion: The prevalence of transient primary congenital hypothyroidism was 1.4%. This is
higher than that found in most parts of the world and similar to studies done previously in Nigeria.

Keywords: Congenital hypothyroidism; neonates; prevalence; risk factors; teaching hospital Nigeria.

1. INTRODUCTION

Congenital hypothyroidism (CH) is defined as
insufficient thyroid hormone levels in newborn
babies. It is relatively common in many parts of
the world with a prevalence as low as 1 in 3000
in the United States [1] and as high as 1 in 420
[2] in Iran.

It is also recognised as one of the most common
preventable causes of mental retardation [3,4].

The defect is usually permanent and early
detection with adequate treatment prevents
disability. Childhood thyroid disorders in Nigeria
have not been sufficiently investigated [5,6].
Undiagnosed CH has grave consequences. This
includes irreversible neurological problems,
severe impairment of linear growth and
permanent mental retardation [7,8,9]. People with
severe mental retardation, tend to be dependent
and constitute a heavy social and financial
burden on their family members and the society.

Studies done previously in Nigeria found that the
incidence of neonatal chemical hypothyroidism
was 1.5% in Saki, a town in western Nigeria,[10]
16.8% in Bassa, (a town in Northern Nigeria with
endemic goitre) and 3.8% in Jos (a town in the
middle belt region of Nigeria) [11].

A comparative study done in Europe, Canada
and Australia established that as many as 30%
of patients with delayed diagnosis would need to
be institutionalised, 20% would have profound
mental retardation, while a staggering 65% would
have an intellectual capacity at or below the
lower borderline [12]. It is far cheaper and easier
to detect and treat congenital hypothyroidism
early than to manage the complications later in
life [3,13]. A biochemical diagnosis of congenital
hypothyroidism is made when the value of TSH
is greater than 10 mIU/L and the free T, is lower
than 0.8 ng/dl at one month of age.

The present study assessed the prevalence of
CH in the University of Port Harcourt Teaching

Hospital (UPTH) Rivers State, as to the best of
our knowledge, no such screening program has
been carried out in this part of the country.

1.2 Objectives

1. To determine the prevalence of CH among
newborn babies delivered at UPTH within
the study period.

2. To measure the serum TSH and Free T, in
mothers of hypothyroid newborn babies
delivered in UPTH within the study period.

3. To describe the anthropometric features
and identify risk factors of newborn babies
delivered in UPTH with CH in the study
period.

2. MATERIALS AND METHODS

2.1 Study Organization and Participants

The study was a descriptive cross sectional
epidemiological study conducted at the
University of Port Harcourt teaching hospital,
Rivers State, which is an academic tertiary
hospital in the South-South zone of Nigeria.
River State is a southern state in Nigeria. It
houses the major oil drilling regions in the
country. The teaching hospital is a tertiary
hospital though it offers primary, secondary and
tertiary services.

The department of Obstetrics and Gyneacology
records an annual birth rate of about 2500 live
births when there is uninterrupted health care
delivery [14,15]. The chemical pathology
laboratory receives 90-120 samples per day and
it is well equipped. In addition to the basic
equipment it also has two ELISA plate multi
readers, two chemistry analysers and two lon
selective electrodes.

The sample size was calculated using the
Cochran formula and the number obtained was
230. All live births in the hospital were targeted.
Four hundred and thirty six specimen were
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obtained over a period of one year (2014) using
purposive sampling method Healthy newborns
whose mothers gave informed consent were
included. The following categories of newborns
were excluded; those born to mothers who had
any form of thyroid disorder or a family history of
a thyroid disorder or who were on medication
that could interfere with thyroid function as
well as newborns who were sick, who had
respiratory or cardiopulmonary disorders and
birth asphyxia.

Cord blood specimen was obtained immediately
after birth. The placenta was delivered, the clamp
was removed and 5 mls of blood was allowed to
flow out into a plain specimen bottle.

Three millilitres of venous blood was obtained
from the mothers. The specimen was allowed to
stand for 3 hours, centrifuged, separated and
frozen at -20 degrees. Analysis was done in
batches every 2 weeks.

Thyroid stimulating hormone (TSH) and free
Thyroxine fT, were assayed using sandwich and
competitive Enzyme Linked Immunosorbent
Assay methods respectively. (Accu-Bind ELISA
Microwells and Pishtaz Teb Diagnostics) A two
step approach of making a diagnosis of
congenital hypothyroidism was used. This
involved an initial screening step using in our
case cord blood and a confirmatory step which
made use of venous blood. An initial TSH screen
was used because TSH estimation is more
sensitive for thyroid disorders [16], has a lower
rate of false positives [24], and is less affected by
perinatal factors [17].

Those samples found to have increased TSH
levels were assessed for free T,. Newborns with
increased TSH and reduced free T, were
recalled for confirmation. They returned before
one month of age. It has been found that there is
no statistical difference between the value of
TSH assessed in cord blood at birth, serum TSH
at birth and serum TSH assessed on the third
day of life [18].

The cut off for TSH is usually specific to a
country or region and is chosen sometimes using
percentiies and at other times due to the
researchers experience to minimize the false
positive recall rates. The worldwide cut off
ranges from 10 to 40 mIU/L. In Pakistan and Iran
it is 20.0 mIU/L [19], 25.1 mIU/L in South Africa
[20] and 15 mIU/L in Hong Kong, India and
Turkey [21].

A neonate is said to have a positive screen when
the TSH value is above 15 mlU/L and a
diagnosis of Congenital hypothyroidism is made
when there is a repeat TSH value of greater than
10 mIU/L [17] and a free T, of less than 8ng/dl at
4 weeks [22].

Most screening programs use blood spots from
heel pricks on filter paper to screen between
days 3 to 5 of life. This study made use of cord
blood obtained at birth. Cord blood is easy to
collect, the sample is readily available and
collection is non-invasive. Collection of samples
at birth is practical and suitable for our
environment (as in some other African countries)
[23] where prolonged hospital stay is
discouraged as women with  uneventful
spontaneous vaginal deliveries are discharged
within 24 hours. Obtaining samples at birth
precedes the post natal TSH surge [24].

Data was collected using an interviewer
administered questionnaire. Information obtained
from the questionnaire was entered into an excel
sheet. Statistical analysis was done using SPSS
version 17. Continuous variables were described
with means while categorical variables were
described  with  absolute  numbers and
percentages. The incidence was calculated using
simple proportions. Means were compared using
students t test and Fishers exact for variables
with cells less than 5. Correlation between
continuous variable was assessed using Pearson
correlation.

3. RESULTS AND DISCUSSION
3.1 Results

Samples were accepted from 436 newborns.
(this included 5 set of twins and therefore 431
mothers).

Out of the 436 newborns, 51.4% were females.
There was a female to male ratio of 1.06:1. The
mean birth weight (+ 2 standard deviation) is 3.3
+ 1.4 kg. Out of the total, 375 (86%) of the
newborns had an appropriate birthweight while
33 (7.6%) had low birthweight and 28 (6.7%)
were large for gestational age with a birthweight
above the 90" percentile. The mean
length (£2SD) was 48.1+4.4 cm with a range of
33 to 53 cm. The head circumference had a
mean (+2SD) of 34.6 £.2 cm with a range of 22
to 38 cm.
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The biochemical features of the neonates are as
follows.

The mean (+2SD) cord blood TSH level was 7.09
15.17 mIU/L with a range of 1.0 to 32.0 mIU/L
Out of the 436 subjects, 27 (6.2%) of them had
increased TSH levels defined as = 15 mIU/L with
a mean of 23.01 mIU/L. While those below the
cut-off were 409(93.8%) and had a mean of 6.02
mIU/L.

The cut off used for screening was 15 mIU/L.
There was no statistically significant difference
between the mean weight, length and head
circumference of those with increased and
normal levels of TSH. Increasing maternal age or
weight of the babies did not have a direct
relationship with increasing values of TSH.
(¥ =0.006 and -0.038)

Free T, assay was performed on these twenty-
seven and six of them were found to have a low

value lower than 0.8ng/dl which is lower than the
lower limit of the reference range (0.8-2.0 ng/dl).
Twenty-one [21] of them had
hyperthyrotropinaemia. While [6] 1.4% were
found to have congenital hypothyroidism.

The sex ratio among the neonates with CH was
1:1. None of the neonates with CH had a birth
weight that was small or large for gestational
age.

A higher frequency of mothers of neonates with
CH were aged 35 years and above (33.3%) in
relation to the age of mothers of neonates
without CH. (15.3%).The frequency of insecticide
use was similar in both groups of mothers (30%
versus 33%). The frequency of mothers that
made use of iodized salt was similar in both
groups. No risk factor showed any statistical
significance.

Low
T, 6

EHigh TSH
ONormal TSH

Fig. 1. Biochemical diagnosis of congenital hypothyroidism
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Table 1. A comparison of the physical characteristics of those with congenital hypothyroidism
and those without congenital hypothyroidism (N =436)

Variable Neonates with CH Neonates without CH P-value
Weight (kg) 3.30+0.36 3.3x14 0.9530
Length (cm) 49.17+2.32 48+4.5 0.5566
Head circumference (cm) 35.50+2.17 34.6+£2.1 0.3143

Table 2. Characteristics of the mothers

(N=436)
Variable Frequency %
Age
<20 3 0.7
20-24 46 10.6
25-29 154 35.3
30-34 165 37.8
35+ 68 15.6
Marital status
Married 432 99.1
Single 2 0.5
Cohabiting 2 0.5
Education
Primary 14 3.2
Secondary 163 37.4
Tertiary 259 59.4
Religion
Christianity 432 99.1
Islam 4 0.9
History of consanguinity
No 436 100
Yes 0 0
Use of iodized salt
No 106 24.3
Yes 330 75.7
Type of gestation
Singleton 426 98.0
Twin 10 2.0

The six newborns were recalled and their TSH
and free T, measured. They were also examined
at one month of age for neurological defects
such as hypotonia and signs of hypothyroidism
such as an enlarged tongue, umbilical hernia and
hoarse cry. At this time, it is expected that the
elevated TSH levels will be physiologically below
10mlIU/L and any elevation at this stage will
definitely be pathological. At one month of age
their TSH and free T, were found to be within
normal limits. The value used for confirmation of
a diagnosis of CH is 10 mIU/L

The mean age of the mothers was 30.0 () 4
years with a range of 17 to 44 years. Most of the
mothers were married. There was no history of

consanguinity. None of the twins in the study had
congenital hypothyroidism.

The thyroid profile of the mothers of the six
recalled newborns was done and all parameters
(TSH, free T, and free T3) were within the
reference range.

3.2 Discussion

In the present study, the mean TSH was 6.04
mIU/L and this was comparable to the 5.95
mIU/L reported in a study done in Sokoto in
Northern Nigeria but much higher than the 1.86
mIU/L reported in a multicentre study done in
Nigeria [25]. The present study made use of the
protocol that is more commonly used worldwide
[26].

The frequency of increased cord blood TSH (=15
mIU/L) in this study was 6.2%. This is lower than
the 11.5% found in India by Gupta [27]. These
neonates are said to have hyperthyrotropinaemia
defined as the presence of increased levels of
TSH with normal levels of T, [3].

The frequency of CH in this study was found to
be 1.4%. This value is close to that found in Saki,
Western Nigeria where a prevalence of 1.5% [10]
was reported. It is lower than that reported in Jos
(3.8%) and Bassa, (16.4%) [11] both in Plateau
State. Jos is not within the iodine deficient area
of Nigeria, and it has a prevalence more than
200% higher than that found in UPTH. (Port
Harcourt is not located in the iodine deficient belt
of Nigeria) Bassa is known as an area with
endemic iodine deficiency [11] and thus the
markedly increased prevalence is not surprising.
Most of the infants in Bassa had a reversal of
biochemical findings to euthyroid states after the
first few weeks of life. The frequency of CH
obtained in UPTH is comparatively higher than
that in a province in South Africa with a value of
0.1% [28] and that in Austria at 0.03% [29].

Among the six newborns that had CH there were
no clinical features at birth suggestive of
congenital hypothyroidism such as, poor muscle
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tone, rough facial features and an enlarged
tongue.

These neonates were recalled for a follow up
visit and four of them returned at four weeks
postpartum. At this time, it is expected that the
elevated TSH levels will be physiologically below
10mIU/L and any elevation will definitely be
pathological. A repeat estimation of serum TSH
and free T, was done for them. At this second
visit, they were examined by a Paediatrician and
their motor development was adequate for their
age. The weight, length and head circumference
of three out of four of the infants were adequate
for the age of the children. The fourth, a female
had all parameters at the 90th percentile.

These four infants had a biochemical hypothyroid
picture at birth but by one month of age they
were euthyroid. A diagnosis of transient primary
congenital hypothyroidism was made [3]. This is
defined as hypothyroidism present at birth that
resolves usually within the first four to six weeks
of life but sometimes persists up to a year and
may require treatment [30]. These four infants
would not require treatment as they have had a
reversal of biochemical features.

The mean age of the mothers (+ 2SD) in this
study was 30.0 +4.5 years. Some studies have
found that increasing maternal age has an effect
on increasing value of TSH in cord blood [31].
Although this study found an increased
frequency of CH among the older mothers, this
association was not statistically significant.

Seventy six percent of the mothers made use of
iodized salt. This is very likely the effect of the
iodinization program instituted at the World
Summit for Children in 1990. Port Harcourt is a
sea port town that is close to salt water and has
many salt water tributaries. Fish and other sea
food make up a regular part of the diet of the
people. Therefore it is not expected that the
residents of Port Harcourt would be iodine
deficient. There is no statistical difference
between the use of iodized salt in mothers of
babies with CH and those without. This is in
keeping with what is expected in sporadic
congenital hypothyroidism.

4. LIMITATIONS

The use of TSH in making a diagnosis of
hypothyroidism does not identify hypothyroidism
due to secondary causes. Therefore secondary
hypothyroidism which is very rare would have
been missed.

Some mothers were not interested in taking part
in the study due to personal reasons or cultural
beliefs.

5. CONCLUSION

The prevalence of transient primary congenital
hypothyroidism in this study was 1.4%. This is
higher than that found in most parts of the world
and similar to studies done previously in Nigeria.
At birth there was no clinical feature to
distinguish between those with congenital
hypothyroidism and those without. The mothers
of these hypothyroid babies were euthyroid and
there was no risk factor described.
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