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ABSTRACT

Background: Levothyroxine is an essential drug for the treatment of hypothyroidism or related diseases. Several studies have
reported an association between the effects of levothyroxine treatment and time of administration, which can be inconsistent.
Objective: This study was conducted to compare the levels of thyroid—stimulating hormone or free thyroxine between morning and
nighttime dosing of levothyroxine, Methods: We reviewed previously reported relevant articles and conducted a meta—analysis,
Results: In total, five studies were included in this meta—analysis, Results showed that thyroid—stimulating hormone (standard
difference in means [SE]=0,321; 95% confidence interval [CI], —0.016 to 0.657) and free thyroxine (SE= —1.367; 95% Cl, —2.943 to
0.210) levels did not differ significantly between morning (before breakfast) and nighttime (before bedtime) administration,
Conclusion: This is the first meta—analysis to evaluate the effects of time of administration on levothyroxine levels in patients with
hypothyroidism, Based on our results, we suggest considering patients’ lifestyles or daily routines when counselling them on the

optimal time of administration for levothyroxine.
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262 Articles identified from database search
Pubmed. n = 133; Cochrane Library, » = 129

Duplicated, n =52
Excluded based on title and abstracts, n =203

3 Articles handsearched
from Google scholar —
database

10 Full-text articles selected

Atrticles excluded, n =5
- Did not report specific data, n =4
- Inappropriate dosing time, 7 = 1

Comparison of TSH level between taken levothyroxine in
the Morning or bedtime in primary hypothyroidism, » =5

Fig. 1. Flow of information from identfification to inclusion of studies

Table 1. The characteristics of included studies

Patients
- Dosing time
Author STU.dy Dos.|ng N‘ (before o Comment Jadad
design period  (moming/ ) Status of hypothyroidism score
bedtime) oMY/
after dinner)
Raiout 150 Newly diagnosed No significant difference in
1P 8) RCT 12 weeks 0.5 hr/2 hr  (dose adjustment of drug dosage and duration 3
(2011) (77175) . . .
levothyroxine until euthyroid) between the two groups
Most patients had eaten no
Bolk RCT 90 . .
20) 12 weeks 0.5 hr/- Stable levothyroxine regimen food or snacks for several hours 5
(2010) Crossover (47/43) .
before bedtime.
Radhakrishnan 154 Patients on a stable Qbserve d 5|gn|f|co.n1 decrease
(2017)'8) RCT 12 weeks (77/77) 1 hr/2 hr levothyroxine regimen in cholesterol level in the group 3
of patients before bedtime.
Srivastava RCT 59 Patients on a stable
(2018)2") Crossover & Weeks (30/29) 1 he/2 e levothyroxine regimen None 4
Ahmed RCT  3months  S2 1 hr/2 hr Newly diagnosed ZZ Sl%nclafslzoreﬁ S:Lewjgr(;i;: 3
(2014)'®) (41/41) Y ° 9 2

between the two groups
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dard difference in means [SE]=0.321; 95% confidence interval — 3}-Z ) A Ak} =3 =Tk AAG3H xfo) 7} 2= 7] i)

Yol
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SE and 95% CI

Study Std diff  Standard Variance Lf’“’_” Upper Relative
in means error limit limit weight
Rajput (2011) 0.255 0.163 0.027 -0.064 0.575 22.34
Bolk (2010)% 0.118 0.211 0.045 -0.296 0.532 19.65
Radhakrishnan (2017)'9  0.836 0.168 0.028 0.506 1.165 || 22.06
Srivastava (2018)2) 0.472 0.264 0.070 -0.045 0.989 16.84
Ahmed (2016)'¥ -0.122 0.221 0.049 -0.556 0.311 19.11
0.321 0.172 0.029 -0.016 0.657
-10.00 -5.00 0.00 5.00 10.00
Favours Morning Favours Bedtime

Fig. 2. Forest plot of the meta-analysis on TSH

Statistics for each study

Study ‘Std diff Standard Variance L(‘)W'er’
in means error limit

Rajput (2011)® 0.062 0.162 0.026 20256
Bolk (2010)* -0.231 0.212 0.045 -0.646
Radhakrishnan (2017)'9 -6.668 0.413 0.170 -7.477
Srivastava (2018)*" -0.196 0.261 0.068 -0.707
Ahmed (2016)'® 0.000 0.221 0.049 -0.433

-1.367 0.804 0.647 -2.943

Std diff in means and 95% CI

Upper Relative
limit weight
0.380 20.28
0.184 20.16
-5.859 L 3 19.40
0316 20.02
0.433 20.14
0.210
-10.00 -5.00 0.00 5.00 10.00
Favours Bedtime Favours Morning

Fig. 3. Forest plot of the meta-analysis on free T4

Table 2. Test of heterogeneity and publication bias

. Test of heterogeneity Publication bias
No. of study Comparison 5

Q p value | p value (Begg's) p value (Egger's)

TSH 14.67 0.005 72.735

0.0841 0.0679

free T4 243.12 0 98.355
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