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DRUG INTERACTIONS

A recent study assessed thyroid-
stimulating hormone (TSH) and 
levothyroxine dosage in 5426 

outpatients who had been prescribed levo-
thyroxine, along with drugs that can impair 
levothyroxine absorption (ie, antacids, 
iron, sucralfate, cholestyramine, orlistat, 
sevelamer, and proton pump inhibitors) 
or drugs that can affect levo-
thyroxine metabolism (car-
bamazepine, phenobarbital, 
phenytoin).1 As expected, 
the TSH level significantly 
increased after the interact-
ing drugs were initiated, and 
the subsequent levothyrox-
ine dosage was increased, as 
well. These findings are con-
sistent with drug–drug inter-
actions that reduce levothy-
roxine serum concentrations, 
leading to a compensatory 
increase in TSH level and the 
need to increase levothyrox-
ine dosage. This study has the advantage 
of a large sample size, and it certainly sug-
gests that these interacting drugs may have 
a clinically important effect on levothyrox-
ine serum concentrations. Nonetheless, the 
effect of individual drugs on levothyroxine 
cannot be determined because so many 
different drugs were studied and the results 
were lumped together.

Drugs that Impair 
Levothyroxine Absorption
A number of drugs have been shown to 
impair the absorption of levothyroxine; 
these drugs include calcium carbonate, alu-
minum-containing antacids, sucralfate, iron 
supplements, cholestyramine, sevelamer, 
and, possibly, ciprofloxacin, raloxifene, 
and orlistat.2-5 The magnitude of virtually 
all drug interactions tends to vary substan-
tially from one individual to another, and 
the same should be expected with these 
interactions. In one study on the effect 
of long-term calcium carbonate therapy 
in 20 hypothyroid patients stabilized on 
levothyroxine, the TSH level increased in 
13 patients (in 4, above the normal range), 
was unchanged in 4 patients, and decreased 
in 3 patients.5 This is probably more vari-

able than some other absorption 
interactions, in which the bind-
ing is strong enough to dramati-
cally reduce the absorption of the 
affected drug in virtually every 
patient (eg, ciprofloxacin with 
aluminum hydroxide). 

One factor that probably 
contributes to the variability of 
levothyroxine drug–drug interac-
tions is that some individuals are 
completely dependent on exog-
enous levothyroxine (eg, follow-
ing total thyroidectomy) while 
others have varying degrees of 
residual thyroid function. Those 

with some thyroid function may also have 
varying degrees of feedback stimulation 
of endogenous thyroid release via thyroid-
releasing hormone and TSH. 

Proton pump inhibitors (PPIs) have 
also been reported to reduce levothyrox-
ine absorption, presumably, through an 
increase in gastric pH, thus reducing dis-
solution of the levothyroxine tablets. The 
bulk of evidence suggests that PPIs reduce 
levothyroxine absorption,2-4,6 although one 

small study failed to find an interaction 
between levothyroxine and omeprazole.7 
In the outpatient study cited in the introduc-
tion, almost 70% of the interacting drugs 
were PPIs. One study found that replacing 
levothyroxine tablets with an oral solution 
improved levothyroxine absorption in the 
presence of PPIs .8

Summary
A variety of medications can inhibit the 
absorption of levothyroxine, probably by 
binding with levothyroxine in the gut. It 
is rarely necessary to avoid binding agents 
in patients taking levothyroxine, so if the 
patient needs to receive the binding agent, 
the following precautions can minimize the 
risk of an adverse outcome (note: the first 
2 bullet points do not apply to proton pump 
inhibitors because they probably do not 
bind levothyroxine):

•  Administer levothyroxine at least 2 
hours before or 4 hours after the bind-
ing agent.

•  Keep the interval between the levothy-
roxine and binding agent as constant 
as possible.

•  Monitor the TSH level and watch for 
clinical evidence of a reduced levothy-
roxine effect.

•  If the binding agent is discontinued or 
its dosage changed, or if the interval 
between the levothyroxine and bind-
ing agent is changed, monitor the TSH 
level, and watch for an altered levothy-
roxine response. n
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