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ABSTRACT

Background: One of the common endocrine disorders in India as well as in the world is hypothyroidism. The
treatment of choice is giving levothyroxine supplement orally to the patient in an empty stomach mostly in the
morning. Often many patients feel uncomfortable or inconvenient to take levothyroxine in the early morning. In those
patients changing the administration time of levothyroxine may get necessary to increase the patient compliance.
Methods: Drug naive patients with primary hypothyroidism, randomly selected and assigned into two groups.
Patients in group 1 received levothyroxine in the morning minimum one hour before breakfast and in group 2
levothyroxine was given at least two hours after dinner. Thyroid profile of the subjects was assessed at the baseline
and reassessed after 8 and 24 weeks and compared with the baseline values.

Results: After 24 weeks we found significant differences in the thyroid profile of the subjects between two groups.
Serum thyroid stimulating hormone (TSH) was found to be 8.70 + 3.3 in the morning group and 7.0 + 2.3 in the
evening group. TSH levels in the subjects taking the evening dose got closer to the therapeutic target range earlier
than the ones taking the drug in the morning.

Conclusions: Levothyroxine intake at bedtime can be a good alternative to levothyroxine intake in the morning for

the patients taking concomitant medications.
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INTRODUCTION

Hypothyroidism results from inadequate production of
thyroid hormone and the inadequate action of thyroid
hormone in the body. Primary hypothyroidism is the
principal cause of hypothyroidism; other causes include
central deficiency of thyrotropin releasing hormone
(TRH) or thyroid-stimulating hormone (TSH). lodine
deficiency is the commonest cause of hypothyroidism
worldwide.! Untreated hypothyroidism often associated
with hypertension, dyslipidemia, infertility, cognitive
impairment and others. The prevalence increases with

age, and is higher in females than in males. Data suggests
that in the US nearly 13 million people have undiagnosed
hypothyroidism. Studies in the United States, Europe, and
Japan have reported the prevalence of hypothyroidism to
be between 0.6 and 12 per 1000 in women and between
1.3 and 4.0 per 1000 in men.>2 Hypothyroidism can occur
due to primary gland failure or insufficient thyroid gland
stimulation by the hypothalamus or pituitary gland.
Thyroid gland failure in case of primary hypothyroidism
can result from congenital abnormalities, autoimmune
destruction, iodine deficiency, and infiltrative diseases.?®
Appropriate laboratory evaluation is critical to establish
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the diagnosis of hypothyroidism. The most important test
is a sensitive measurement of TSH level. A TSH
measurement should always be used as the primary test to
establish the diagnosis of primary hypothyroidism.
Additional tests like serum free T4, free T3, thyroid
autoantibodies antithyroid peroxidase and antithyro
globulin auto antibodies may be measured if required.
While serum TSH level confirms or excludes all patients
with primary hypothyroidism, it will not absolutely
reliable in case of central hypothyroidism in which the
serum TSH level may be low, normal or mildly
elevated.*® Most patients with hypothyroidism usually
require lifelong thyroid hormone therapy. Levothyroxine
preparations are manufactured in many different dosages
and allow titration of an individual patient's requirements.
Adults with hypothyroidism require approximately
1.7ug/kg of body weight per day for full replacement.®’
Drug interaction of levothyroxine has been well
documented and concomitant intake of certain drugs and
products like cholestyramine resin, sucralphate, iron
sulphate, calcium preparations, aluminum antacids,
raloxifene, activated charcoal, various soya products, and
food and herbal remedies known to be interfering with
levothyroxine absorption.8%° Intake of coffee or tea in
early morning is a social habit in our country which may
interfere with the absorption of levothyroxine as well.'!
So although the drug is given in the early morning, at
least half an hour before breakfast by most of the treating
physicians, many patients find it inconvenient due to their
lifestyle, or intake of multiple other drugs which they are
regularly consuming for some concomitant illnesses and
these groups of patients look for some alternative time for
levothyroxine intake. Hence the present study was
undertaken to see the efficacy of night time levothyroxine
administration compared to the morning dose.

METHODS

Patients diagnosed with primary hypothyroidism and
drug naive, aged between 18 and 75 years were randomly
selected and assigned into two groups. None of the
patients used medication known to interfere with
levothyroxine absorption, nor were they known to have
gastro-intestinal disease. Pregnant and lactating mothers
were not included in the study. Patients in group 1
received levothyroxine in the morning minimum one
hour before breakfast and in group 2 levothyroxine given
at least two hours after dinner. Initial dosage was
calculated as 1.6mcg/kg body weight, and the closest
commercially available dosage, that is, 75/100/125 pg
was started. Serum T3, T4, TSH levels of the subjects
was measured after 8 weeks and 24 weeks from the
baseline. After 8 weeks dose titration was done based
upon the thyroid profile of individual subjects and the
dose was increased or decreased by 25 pg/day. The study
was carried out for a period of 24 weeks. Thyroid profile
of the subjects was compared with the baseline
parameters after 8 as well as 24 weeks. Both intra groups
as well as inter group comparative analysis were carried
out using paired t and unpaired t test respectively. SPSS

verion 21 was used for statistical analysis. The data
collected and analyzed is expressed as mean+SD.

Serum T3 and T4 levels were expressed in nmol/L, and
the TSH level was expressed in mIU/I.

Biochemical reference range of thyroid hormones which
was used for diagnosis of hypothyroidism is serum T4:
59-135 nmol/l in males, 65-138 in females. Serum T3:
1.08-3.14 nmol/l. Serum TSH: 0.4-4.2 mIU/1.

Institutional ethics committee approval obtained prior
initiating the study. CTRI registration done at the
beginning of the study.

RESULTS

Total 150 patients were included in this study. Among
them 128 patients (85%) were female and 22 patients
(15%) were male. Female to male ratio was 5.81:1
(Figure 1). Then we have categorized the subjects into
different age groups. Majority of the patients (72) were in
the age group of 25-34 years, followed (48) by the age
group of 35-45 years. Only 4 patients were from the age
group of 45-50 years (Figure 2). Majority of the
participants (79) were from the overweight category
according to their BMI, followed by obese (37) and
normal weight category (32) while only 2 subjects fallen
into underweight category (Figure 3). WHO Asia Pacific
guideline of body mass index was used in this purpose.

Table 1: Comparison of baseline demographic
parameters between two groups.

Parameters Group2 P

Age (years) 32.66 31.49 0.33
Weight (kg) 60.14 61.26 0.31
Height (cm) 157.73 160 0.05
BMI 24.20 23.87 0.33

Table 2: Comparison of biochemical parameters
between group 1 and group 2 at baseline.

Parameters  Group 1 Group 2 (Pt\tI:sltl;e
13 0z og 0@
TR
TSH S 047

The demographic data of both group 1 and 2 were
compared at the baseline and the differences in both group
was found to be statistically insignificant (Table 1). The
mean age in group one was 32.66 years compared to
31.49 years in group 2. In group 1 mean BMI was found
to be 24.20, in group 2 it was 23.87.
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We compared the biochemical parameters between the
two groups, beginning from the baseline to the 24th week.
At the baseline the mean TSH was 14.63+5.41 and
13.44+5.09 in group 1 and group 2 respectively. The
mean serum T4 was 77.20 11.28 was in the group 1 and
76.36+9.04 was in the group 2 at the baseline (Table 2).
These results were again obtained and compared after 8
weeks. It was evident that the serum TSH and T4
significantly changed from the baseline values (Table 3).
It indicated that the group 2 might have better control of
the disease after 8 weeks as the serum TSH value was
lowered more in group 2 compared to group 1 after 8

We found significant differences in the thyroid profile of
the subjects between the two groups. Where serum TSH
was found to be 8.70+3.3 in the group 1 and 7.0+2.3 in
the group 2, the serum T4 was 89.58+8.06 in the group 2
compared to the value of 78.34+13.19 in the group 1.

Table 4: Comparison of biochemical parameters
between group 1 and group 2 after 8 weeks.

weeks (p=0.025). The dose of the drug was adjusted after

8 weeks, and we found no significant difference in the

Parameters

T3 0.99+0.14 0.94+0.10 0.014
T4 78.34+13.19 89.5 +8.06 <0.001
TSH 8.70£3.3 7.0+2.3 <0.001

mean dose between two groups (Table 7). After 24 weeks
the parameters were again compared between the two
groups (Table 4).

Table 3: Comparison of biochemical parameters
between group 1 and group 2 after 8 weeks.

P value

Parameters

If we compare the biochemical data of those two
individual groups from the baseline through to the 24
week, it shows that the serum TSH became 11.04 from
14.62 in the group 1 at the end of 8 weeks (Table 5), on
the other hand it was found to be 9.81 in group 2 after 8
weeks, which had a value of 13.44 at the baseline. So we
can say both group showed some significant changes in

(t test) serum TSH after 8 weeks of study, but it was clearly
T3 1.08+0.95 0.91+0.092  0.117 evident that serum TSH value in group 2 was closer to
T4 772011128 8389i791 <0001 target range than group _’]_
TSH 11.04£3.75 9.81+2.86 0.025
Gender

H Male

M Female

Figure 1: Gender wise distribution.
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Figure 2: Age category wise distribution Figure 3: BMI category wise distribution.

Table 5: Comparison of parameter between baseline visit and 1st follow up in two individual groups.

Parameters Group 1 ; _Group 2

Baseline 1%t follow-up P value Baseline 1%t follow-up P value
T3 0.9539+0.23 1.0865+0.95 0.228 0.9031+0.8 0.9123+0.92 0.406
T4 73.6333+11.62 77.2000+11.28 <0.001 76.3600+9.04 83.8933+7.91 <0.001
TSH 14.6287+5.41 11.04+3.75 <0.001 13.44+5.09 9.81+2.86 <0.001

Table 6: Comparison of parameter between baseline visit and 2nd follow up in two individual groups.

Farameters Baseline 2" follow-up P value Baseline -~ nd follow-up P value
T3 0.9539+0.234 0.9928+0.14 0.130 0.9539+0.234 0.9413+0.10 0.004

T4 73.6333+11.62 78.34+13.19 0.001 73.6333+11.62 89.58+8.06 <0.001
TSH 14.628745.41 8.69+3.30 <0.001 14.6287+5.41 7.00+2.29 <0.001

Similarly, if we go through the data of the two individual
groups after 24 weeks we can see some significant
changes took place in the level of serum TSH as well as
T4 levels from the baseline values (Table 6). The serum
T4 became 78.34 nmol/l after 24 weeks in group 1
whereas it reached the level of 89.58 nmol/l in group 2.
Serum TSH became 8.69 in group 1 after 24 weeks and it
got as low as 7.00 in group 2 after same period of time. It
was seen that after 24 weeks that subjects of both group 1
and 2 were responding to levothyroxine therapy, but
overall the response of group 2 in terms of thyroid profile
was better at the end of the study.

Table 7: Comparison of levothyroxine dosage between
group 1 and group 2.

Dose of P value

| LT4

Comparison of mean doses of levothyroxine between two
groups beginning from the baseline to 1st and 2nd follow

up was done. Dosage requirement in both groups were
not significantly different throughout the study (Table 7).
No adverse drug reactions were reported till the end of
the study.

DISCUSSION

Prevalence of hypothyroidism is high worldwide, it’s
even higher among female population, affecting 0.6 to 12
out of every 1000 women across Europe, Japan and the
U.S.22 In our study we came across similar result, as the
demographic  data indicates the incidence of
hypothyroidism was higher among female than male
(female to male ratio 5.81:1). The TICO study had similar
findings, where among 77 participants 64 were female
patients of primary hypothyroidism.2® One of the cardinal
feature of hypothyroidism is weight gain.* In our study
most of the subjects were from the overweight category,
followed by the obese category.

1tvisit  84.83+23.72  80.83+63  0.303
2 visit 80.54+22.73  79.84+22.87 0.851 During disanosis and recruitment. we found 25.34
31 visit 76.74+22.95 76.39%24.13 0.927 uring giagnosis and recruitment, we tound =5-a4 years

of age group was commonest among all, followed by 35-
45 years. In some studies, the mean age of the subjects
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found to be 45.4 years with a standard deviation of 13.7
years, indicating towards similar findings.?

Upon diagnosis oral levothyroxine was initiated in all the
subjects across two groups. Although the dosage of the
drug required have shown similar results in both the
groups, but subjects in group 2 showed earlier reduction
in serum TSH value, and faster progression towards
achieving euthyroid status compared to group 1. If we see
the results of the study conducted by Rajput et al at a
teaching institute of northern India in 2011 it showed both
the morning and evening group showed good response to
the treatment but the number of the patients achieving
euthyroid state were better in the evening group, which is
comparable to the results of our study.® In contrast a study
conducted by Huynh et al where they showed
levothyroxine administration is commonly associated
with more variable serum TSH concentration, and to
achieve the target serum TSH level in an individual,
ingestion of levothyroxine before breakfast can be the
best regimen among all.** Bolk et al conducted similar
study where they recruited 90 subjects and compared the
effects of morning vs evening dose of levothyroxine
sodium.’® They showed that levothyroxine taken at
bedtime significantly improved thyroid hormone levels,
but quality of life parameters and plasma lipids showed
no significant change as compared to morning intake.
Similarly in our study subjects in group 2 better thyroid
hormone levels compared to group 1. TSH levels in the
subjects taking the evening dose got closer to the
therapeutic target range earlier than the ones taking the
drug in the morning. These findings suggest that bedtime
administration of levothyroxine not inferior to morning
administration, as the dosage required getting closer to the
therapeutic target level of TSH is not significantly
different in the participating groups in our study.

CONCLUSION

Based on the results of our study, we can say that evening
dose is as efficacious as morning dose in improvement of
thyroid profile, improvement of clinical signs and
symptoms. Clinicians should inform patients with
hypothyroidism that levothyroxine intake at bedtime can
be a good alternative to levothyroxine intake in the
morning, especially in those taking concomitant
medications in the morning which can interfere with the
absorption of levothyroxine.
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