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Abstract

According to National Authority for Health, the isolated dosage of TSH, in first-line, is a sufficient supply for the diagnosis
and monitoring of thyroid dysfunction. The purpose of this study are to determine the prevalence of prescriptions of
thyroid test, evaluate the practices on the prescription of thyroid tests compared to international recommendations. It
is a descriptive retropective study within a period of 12 months. All the files with a request for TSH and / or thyroid
hormone were included in this study. All files with a previous thyroid check-up or as part of a dysthyroidism follow-up
assessment were excluded.

Among the 72600 prescriptions for biochemical tests, 184 corresponded to the prescription of thyroid tests, it means
0.25% compared to other biochemical blood tests recorded. Among the 184 prescriptions requesting thyroid tests,117
files were retained. The mean age of the patients was 42.3 years, with a sex ratio of 0.18.

One hundred sixteen files included a request of TSH dosage; 28,21% included only a TSH dosage and 70.94% included
arequest of simultaneous TSH dosage with one of two thyroid hormones. One prescription (0.85%) asked for a thyroid
hormones dosage only without preliminary TSH dosage.

TSH ranged from <0.05 to 93.97pUl/mL. It was normal in 68.96%, reduced in 16.39% and increased in 14.65% of the
dosages.

The number of thyroid hormone dosage in first-line in this study is important. Their prescription should be adapted to
current recommendations in order to avoid the additional cost of unnecessary dosages for patients.
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1. Introduction

The biological exploration of the thyroid function test essentially consists of TSH dosage wich can be completed by the
dose of the thyroid hormones free fractions such as free thyroxine (FT4) and/or free trilodothyronine (FT3) [1]. The
assay of these three hormones is carried out as part of the screening, diagnosis and monitoring of dysthyroidism
(hyperthyroidism and hypothyroidism) [2]. According to National Authority for Health or HAS recommendation in 2014
[3-5] : the isolated dosage of TSH, in first-line, is a sufficient supply for the diagnosis and monitoring of thyroid
dysfunction in almost all cases. The purpose of this study are to determine the prevalence of prescriptions of thyroid
test, evaluate the practices on the prescription of thyroid tests compared to international recommendations.

2. Materials and methods

It is a descriptive retrospective study within a period of 12 months from January 1st

2018 to December 31st 2018, at the Paraclinical Training and Biochemistry Research Unit of The Joseph Ravoahangy
Andrianavalona University Hospital Center (UPTR-JRA UHC). All the files with a request for TSH and / or thyroid
hormone (FT4 and / or FT3) were included in this study. All files with a previous thyroid test or as part of a
dysthyroidism follow-up assessment were excluded. The studied variables were the age, the gender, the clinical
information and the results of the dosage of TSH, of FT3 and of FT4. We used the request files of the analysis, VIDAS®
and the results records of TSH, of FT4 and FT3. The data were recorded on Excel Software, the data processing was
carried on the SPSS software and Epi info 7.

For each patient, 4 to 5mL of venous blood was sampled on a lithium heparin tube, forwarded to the laboratory in less
than 2 hours, and then centrifuged at 3500prm for 10 minutes. The analysis of the plasma was done on VIDAS® using
the ELFA technique (Enzyme Linked Fluorescent Assay). For TSH dosage, a third generation VIDAS®TSH kit was used
with a detection limit of 0.05pUI /mL. The dosing principle combined a sandwich enzyme immunoassay method in one
step to final fluoride detection. The reference values used by the laboratory were 9.0 - 20.0pmol/L for FT4, and 4.0 -
8.3 pmol/L for FT3. All the values outside these limits were considered as pathological ones.

3. Results

3.1. General outcomes

During the study period, 72600 prescriptions for biochemical blood tests were received and 184 of them were thyroid
tests (it means 0.25%)

3.2. Socio-demographic characteristics of the study population

The age of the patients ranged from 1 to 83 years old, the average age being 42.3 years old and there be rather a female
predominance in our population study (sex - ratio 0.18)

3.3. Distribution of the patients according to the TSH value and the gender

The reference values used by the laboratory were 0.25 - 5.00 pUI/ml for TSH.

TSH ranged from <0.05 to 93.97 pUI/mL. It was normal in 68.96%, reduced in 16.39% and increased in 14.65% of the
dosages.
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Figure 1 Distribution of the patients according to the TSH value and the gender

3.4. Distribution of the patients according to the age and the TSH value
A peak of TSH value> 5.00pulU / ml was observed in the age between 40 to 69 years.
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Figure 2 Distribution of the patients according to the age and the TSH value

3.5. Prescription of the thyroid test

One hundred sixteen files (it means 99.15%) included a request of TSH dosage. 28.21% included only a TSH dosage and
70.94% included a request of simultaneous TSH dosage with one or two thyroid hormones. 35.89 % were including TSH
with FT4, 0% with FT3 and 35.05% of simultaneous dosage of the three hormones. One prescription (0.85%) asked for
a thyroid hormones dosage only without preliminary TSH dosage
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Table 1 Prescription of thyroid test

Numbers Percentage
Prescriptions (n=117) (100%)
TSH 33 28.21%
TSH + FT4 42 35.89%
TSH + FT3 0 0.00%
TSH +F T4 +FT3 41 35.05%
FT4/FT3 1 0.85%

3.6. Causes for prescriptions

The reasons for prescriptions have been very diverse. Suspicion of hyperthyroidism was the first and most common
reason for prescription, followed by suspicion of hypothyroidism.
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Figure 3 Distribution of prescriptions according to clinical information (n=117)

3.7. Characteristic of the prescription according to TSH values

TSH ranged from <0.05 to 93.97 ulU/mL. It was normal in 68.96%, it decreased in 16.39% and increased in 14.65% of
the dosages.

Twenty-nine point ninety-one percent (35 cases) of dysthyroidism was revealed by the TSH dosage, 18.80% of which
(22 cases) were found among prescriptions requiring simultaneous TSH dosage with one or both thyroid hormones.
For the prescription without TSH dosage, thyroid hormones returned to normal (0.85%).

4. Discussion

In the present study, 184 requests for thyroid examination out of 72600 biochemical prescriptions were found,
corresponding to a prevalence of 0.25%. In the United Kingdom, in 2015, a study conducted by Werhun A and
HamiltonW found 6.37% of annual prescriptions for thyroid tests [6]. This low frequency of thyroid biology testing in
our study compared to other biochemical tests could be linked to the high cost of thyroid testing, which costs around
9.22 to 10.47 euros. While in our country, the cost of care is borne by the patient's family, as in all developing countries
where the health care system and social security are still non-existent, unlike in developed countries where social
security is available to the entire population.

The pathological values of TSH in our study were mainly observed in female patients. These results are consistent with
those found by Conffinier F et al. in Rouen in 2014 with a clear female predominance in these pathologies;
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hypothyroidism affects 5.1% of women and 0.92% of men, and 1.37% of women and 0.31% of men for hyperthyroidism
[7]. Furthermore, the female gender is a risk factor for the development of dysthyroidism [8-10].

The most represented age group was between 50-59 years old. The average age was 42.3 years with extremes of 1 and
83 years. In the Fabris A. study conducted in France, the average age was 56 years with peaks of prescriptions in the
age range between 40-49 years and 60-69 years [8].

This study showed 28.21% of requests for thyroid tests containing a dosage of only TSH (that is 33/117) in accordance
with the current recommendations. Other studies carried out in France, by Kasonga F. et al. and Fabris A. reported
87.49% (1000/1143) and 68.35% (108/158) respectively of only TSH requests [11,8]. Thus, in our study, 71.79% (or
84/117) of the thyroid tests did not follow the guidelines of good practice for the prescription of thyroid tests. This high
frequency of prescribing thyroid tests that do not respect the recommended guidelines has an economic impact.
Compliance with the recommendations on thyroid test prescription could have avoided the overcharge of dosages. In
France in 2017, Kasonga F et al. identified 12.5% of prescriptions that did not respect the recommendations of the
National Authority for Health. The non-compliance with the recommendations found in our study could be related to
the lack of knowledge of the recommendations for thyroid test prescriptions.

Suspicion of hyperthyroidism was the primary reason for prescription in our case with 30.77% (36/117 prescriptions).
A study conducted by Conffinier F et al. reported 21% suspicion of hyperthyroidism [7]. The main clinical signs of
hyperthyroidism in our case were weight loss, malaise, hyperhydrosis, tachycardia, palpitations, heart rhythm disorder,
anxiety, psychomotor agitation, behavioral disorder and neurotic state.

The suspicion of hypothyroidism was the second most common reason for prescription observed in our case with
29.06% of prescriptions (34/117). The main clinical signs leading to the suspicion of hypothyroidism in our series were
isolated asthenia, weight gain, myalgia and constipation, miscarriages and pregnant vomiting. The clinical signs in favor
of suspected hypothyroidism found in the literature were asthenia (80.2%), weight gain (48.1%), gastrointestinal
disorders (31.3%), muscle symptoms (24.9%), and changes in skin status (22.4%) [12,13].

Other authors have also reported asthenia as the predominant clinical sign in hypothyroidism suspicious patients
although it is poorly sensitive and non-specific with low positive predictive value. [14-16].

Goitre was also a frequent reason for prescribing thyroid tests in our study with 11.97% (14/117). Among these
requests, only one TSH value was decreased (TSH at 0.22pUl/ml).

Three checkups (2.56%) were prescribed for thyroid nodule. None of these 3 tests met the recommendations for
prescribing a thyroid test. Two of the 3 thyroid tests included TSH with T4L. The third one included TSH with T4L and
T3L. In all cases; the TSH was always normal and did not require any additional requests according to the
recommendations. No pathological values of TSH were observed, it was normal in all 3 cases.

In addition to the recommendations of the HAS, other authors point out that the first-line test to be requested in case of
suspicion of dysthyroidism is the TSH and that its normality eliminates a priori a primitive dysthyroidism with a high
negative predictive value [17]. Zulewski et al. have established and tested a clinical screening score for hypothyroidism
but conclude that the TSH dosage is the best and most reliable test for detecting dysthyroidism [18]. Furthermore, the
study by Meyerovitch et al. [19] shows that when the TSH level is normal, the probability that it becomes abnormal
within 5 years is low (2%).

5. Conclusion

In the present study, 71.79% (84/117) of thyroid biologic tests did not respect the guidelines of good practice. The
respect of recommendations could have avoided the additional cost of dosages that were not essential for patients.
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