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Also the change in pH caused by PPI may be 
responsible for a reduced absorption of L-T4.12

To our knowledge, no data about the duration 
of the treatment with PPI necessary to inhibit L-T4 
absorption is available in the literature. On the other 
hand, it is known that rapid and consistent pH acid 
suppression is achieved on the first day of PPI treat-
ment; by this fact, we are led to believe that a few 
days on PPI treatment may be sufficient to reduce 
LT4 absorption.13

Another condition that requires an increased dose 
of tablet form L-T4 is celiac disease,14 including its 
“atypical” phenotype, characterized by little or no 
gastrointestinal symptoms. A recent study in celiac 
patients affected by hypothyroidism due to Hashimoto’s 
thyroiditis showed that if they were not correctly treated 
with a strict gluten-free diet, the therapeutic dose of 
T4 had to be increased by at least 50%.15 Given the 
prevalence of celiac disease in patients with thyroid 
autoimmunity (2-5%),16 it is recommended to always 
consider the occurrence of an occult gastrointestinal 
disorder in stable patients on chronic L-T4 therapy 
who suddenly exhibit a need for an increased dose. 

Lactose intolerance can also lead to an increased 
need for tablet form L-T4.17

There are two main reasons for this phenomenon. 
Undigested lactose draws water into the intestinal lu-
men and leads to bacterial fermentation; this causes 
osmosis and accelerates small intestinal transit, which 
reduces the contact time between lactose and residual 
enzymes and further decreases the hydrolysis of 

lactose.18 Moreover, many L-T4 formulation tablets 
contain lactose,19 thus further inducing the disorder 
with every drug administration.17 A recent study also 
found that a strict lactose-free diet in lactose intolerant 
patients led to a decrease in the TSH level without 
modifying L-T4 dosage.20

It is important to underline that drugs may influ-
ence L-T4 absorption.21

Last but not least, L-T4 is normally taken with 
breakfast. It is a well known fact that L-T4 assump-
tion ten minutes before drinking coffee also reduces 
its absorption (Table 1).8,21

Novel formulations of L-T4  
and their potential use

Nowadays, novel levothyroxine formulations 
are available, namely, soft gel capsules and liquid 
form. The soft gel capsule contains L-T4 dissolved 
in glycerine in an outer gelatine shell.22 This structure 
provides protection from the variations of gastric pH 
and could also prevent binding to other substances 
in the intestinal lumen, such as coffee23 or other me-
dicaments (for example calcium or iron salts).21,24-27

The liquid form is composed only of L-T4 of 
variable concentrations, glycerine and ethanol. The 
most important advantage of an oral solution, com-
pared to the solid formulation, is the possibility of 
administration also in patients who are not able to 
swallow intact capsules or tablets.

Furthermore, as shown in a recent in vivo study, 
liquid L-T4 formulation also has a better absorption 

Table 1. Endogenous and exogenous factors interfering with L-T4 absorption

Foods Gastrointestinal Diseases Drugs
99Food intake
99Dietary fiber
99Coffee 
99Pompelmo Juice
99Soya

99H. pylori infection
99Lactose intolerance
99Celiac Disease
99 Jejunoileal bypass or other bowel resection
99 Inflammatory Bowel Disease
99Chronic Autoimmune Gastritis 
99Biliary cirrhosis 

99Proton Pump Inhibitors
99Ferrous sulfate
99Calcium carbonate
99Sucralfate
99Sevelamer and other phosphate binders (e.g. Lanthanum carbonate)
99Cholestyramine
99Ciprofloxacin
99Raloxifene
99Aluminium hydroxide 
99Orlistat


