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ABSTRACT

Introduction: Several studies found that growth hormone therapy affects many hormonal pathways in the body,
for instance causing a decrease in FT4 levels over time, which might eventually lead to the development of
central hypothyroidism.

Materials and methods: A retrospective chart review study was conducted in Security Forces Hospital, Riyadh,
Saudi Arabia. 149 patients diagnosed with short stature receiving growth hormone therapy from both genders
were recruited 91 males and 57 females. Data were collected from patients at the base line and a subsequent
follow up visit. Demographic data were also collected such as height, weight, and subsequently body mass index
was calculated.

Results: the major finding is a negative correlation between the duration of treatment and decrease in Free
thyroxin (T4) at the follow up visit (P = 0.006). TSH levels did not differ significantly between baseline and
follow up (P > 0.05) as medians seem comparable to each other.

Conclusion: The duration of growth hormone therapy seems to be associated with a lower T4 levels at the follow
up visits. Growth hormone therapy has no significant effects on either TSH or BMI.
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INTRODUCTION
Central Hypothyroidism 1is a thyroid disorder

n [1]. Central hypothyroidism can be caused by
genetic defects, tumours or it can be iatrogenic. Some

characterized by inadequate stimulation by thyroid-
stimulating hormone (TSH) due to pituitary or
hypothalamic dysfunction. Central hypothyroidism is
about 1000-fold rarer than primary hypothyroidism,
estimated to occur in 1: 20,000 to 1: 80,000 in the
general populatio
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of the drugs that may cause central hypothyroidism
are growth hormone therapy, glucocorticoids, and
somatostatin therapy [2].

Growth hormone (GH) also known as somatotropin is
used as the replacement treatment for children with
growth hormone deficiency. It is normally secreted by
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anterior pituitary cells called somatotrophs, and it
stimulates the growth of tissues of the body [1].

One of the leading causes of Central Hypothyroidism is
drug related, and that is the primary objective of our
research to find if there is a correlation between
thyroid gland, free thyroxine (FT4), and thyroid
stimulating hormone (TSH), and the intake of growth
hormone (GH) therapy in children.

Clinical studies on the effect of growth hormone (GH)
on thyroid function in patients with GH deficiency are
growing. Further, most of published observations has
no glance about incidence, nor the relevance at Saudi
Arabia or the Middle Eastern countries. The aim of our
study is to estimate the incidence of clinically relevant
hypothyroidism in pediatric patients receiving GH
therapy.

To find whether the same results would be manifested
in Saudi Arabia, growth hormone treatment affects
must be observed. Concerning our research, a
significant negative correlation between the duration
of growth hormone treatment and the decrease in free
thyroxine levels (FT4). With the results, we can verify
that growth hormone treatment can play a key role in
the hormonal secretions of the free thyroxine by the
thyroid gland. Further explanations will be presented
in the methods, results, discussion, and conclusion.

METHODOLOGY

Study design

This was a retrospective chart review study conducted
at Security Forces Hospital in Riyadh, Saudi Arabia.
The study involved 149 patients who were on growth
hormone therapy. Data were collected from patients at
base line and at a subsequent follow up visit.
Demographic data were also collected from patients
such as height, weight and subsequently, body mass
index was calculated. Patients’ profiles were in
electronic form and were recorded previously. All the
patients were diagnosed with short stature and none
of them had pituitary gland disorders or taking drugs,
which may interfere with GH or the thyroid gland
function.

Statistical analysis

Analysis software is R studio version 3.2. Differences
in Free T4 and TSH between baseline visit and follow
up visit were compared by paired t-test or Wilcoxon
rank sum test as appropriate according to normality of
the data. This was done to show if there was any
significant difference change in their levels, which may
indicate an effect related to growth hormone.
Appropriate histograms were plotted to determine
whether normality assumption was met. The
difference was stratified by age, gender, and body
mass index to consider the effect of these variables
that may have on the TSH and Free T4 level.
Correlation coefficients were also calculated to assess
the relation of the change in TSH levels and Free T4
with age, body mass index, and duration of follow up
as continuous variables. Spearman (or Pearson
correlation coefficient was used as appropriate.

-
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Mcnemar test was used to assess proportions of
individuals with TSH above upper limit (0.5 - 5) or T4
levels below lower limit (10 -26 pmol/L)

RESULTS
Demographics for the included patients at base line is
shown in Table 1.
Table 1. Demographics of the patients
included in the current case-series study

Age (years) 6.3 [4-9.5]
BMI (Kg/m?) 15.88 [13.88 - 16.39]
Weight (Kg) 17 [13 - 23]
Gender
Male 97 (65.5%)
Female 51 (34.5%)
Free T4 at baseline
(pmol/L) 15.9[14.8-17.3]
TSH at baseline 2.24[1.71 - 3.65]
Follow up duration
(years) 3 [2 - 5years]

Data is shown as mean [Inter Quartile Range]
for continuous variables and as count
(Percentage) for categorical variables

Data show that the average age for the included
children was 6.3 years with an interquartile range of 4
-9.5. None of the children was obese (BMI <25
Kg/m2). Most of the children were males (65.5%). The
median follow up period was 3 years with an
interquartile range of 2 to 5 years.

Free T4 data were missed in 10% of the patients at
base line and 34% of the patients at the follow up.
There was no significant difference between T4 levels
at base line and T4 at the follow up visit (Table 2).
Although there was a trend towards decrease in Free
T4 level (mean levels were lower by 0.12 at follow up
but 95% C.I did not confirm such as an association [-
0.58 - 035]. Regarding TSH level, there was no
significant difference between TSH levels at baseline
and TSH levels at follow up, although there was a
trend towards an increase in TSH levels in males and
females, but it did not reach statistical significance (P
> 0.05).

Table 2. Comparison of T4 and TSH levels

Total
Baseline Follow up visit P value
Free T4
(pmol/L) 15.99 (2.11) 16.02 (2.49) 0.61
TSH 2.76 (1.87) 2.93 (2.16) 0.37
Females
Free T4 o
(pmol/L) 15.95 (2.08) 16.69 (2.74) 0.029
TSH 2.88 (2.19) 3.33(2.95) 0.21
Males
Free T4
(pmol/L) 16.01 (2.13) 15.58 (2.21) 0.27
TSH 2.7 (1.68) 2.72 (1.58) 0.93

Data is shown as mean (SD)
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Interestingly, there was a significant difference in free
thyroxin levels in females (Table.2) where free T4 was
higher in the follow up visit by 0.82 pmol/I (95% C.I -
1.53 to 0.1). However, this was not accompanied by a

T4 levels at baseline and follow up
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notable change in TSH. This is illustrated in Figure 2.
There was no significant difference in TSH, Free T4
levels between baseline and follow up in males

(Table.2)

TSH levels at baseline and follow up
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Figure 1. Association between TSH and T4 levels at baseline and follow up

Figurel shows that T4 and TSH levels did not differ
significantly between baseline and follow up (P > 0.05)
as medians seem comparable to each other.

Correlation

There was no correlation between the weight of the
children and difference in T4 and TSH at two visits (P
> 0.05). Moreover, there was no significant correlation
between age or body mass index with either T4 or
TSH. P values were greater than 0.05 for all tests.

T4 levels in Temales
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Figure 2. Association between T4 levels at baseline
and follow up in females

On the other hand, by looking at data from another
point of view, Mcnemar test was performed to
determine if the proportion on individuals with TSH
and Free T4 levels above normal limit changed
significantly after follow up. Patients with Free T4
levels above normal limit, although higher at the
follow up did not change significantly (P = 0.6). All
patients had TSH below upper normal level and none
of them had TSH above upper normal level at follow
up.

Another interesting finding was a negative correlation
between duration and Free thyroxin (T4) at the follow
up visit (P = 0.006). This is an interesting finding as it
may indicate that growth hormone can cause a
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decrease in T4 levels and this effect is related to the
duration of GH therapy. This is illustrated in the
following table.

Association between duration of GH and free T4
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Figure 3. Correlation between free T4 levels and
Duration of follow up in years

DISCUSSION

As known in previous literature growth hormone
treatment can cause the incidence of developing
central hypothyroidism, or somehow might affect the
levels of thyroid stimulating hormone (TSH) or the
free thyroxine (FT4).

FT4

Through the administration of GH, duration of therapy
increased. The data conducted by this study provide a
strong correlation that free T4 level was decreased
according to the duration of follow up in years , as
shown in figure 3 (P=0.006). This significant value
illustrates that the more the patient is on growth
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hormone, the lower the FT4 levels will get, other
studies confirm the same results. [3-6]

From another viewpoint, males’ FT4 levels as
indicated in table 2 showed a slight reduction in FT4
levels between the baseline and follow up.
Nevertheless, the mean is still within the normal range
according to the British Thyroid Foundation [7],
therefore, it does not indicate the development of
central hypothyroidism. Similar study support our
findings [6], on the other hand, another study
presented 17 children who developed hypothyroidism
[5].

On the other hand, conversely and surprisingly, an
unexpected increase in free T4 levels in females
oppose our hypothesis (table2). No literature found
with similar findings, therefore, a suggested reason is
the high rate of missing data of FT4 in the follow up
visits as it was calculated to be 34% .

TSH

Another hormone that is of our concern is the TSH as
it is the main hormone for stimulating the thyroid
gland. It was hypothesized that GH treatment can lead
to an increase in TSH levels, conversely many studies
found no changes that is of any significance.
Nevertheless, different studies had conflicting results
as most of them reviled a non-significant slight
increase (table2) or slight decrease in TSH(4-6,8,9).

Other

As to age, height, weight, and BMI nothing significant
in their relation to hormones levels were found, which
is somehow expected as many studies showed no
concern regarding demographic data while the rest
indicated nothing significant [4]*.

Limitations

The study was conducted at a single center; thus,
results cannot be generalized in Saudi Arabia. Data
were collected from an electronic patient’s profiles
that are self-entered. Moreover, 34% of FT4 follow up
visits were missing.

CONCLUSION

The duration of growth hormone therapy seems to be
associated with a lower T4 levels at the follow up visit.
On the contrary, growth hormone seems to be
associated with a slight increase in T4 levels in
females only. Also, growth hormone therapy has no
significant effects on neither TSH nor BMI. The
incidence of central hypothyroidism during the GH
therapy in children with growth hormone deficiency
should be taken into account when starting GH
treatment.
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