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Abstract :

Refractory hypothyroidism is characterized by persistent clinical and biochemical hypothyroidism
despite high-dose levothyroxine therapy. We report the case of a 48-year-old woman with post-
thyroidectomy hypothyroidism who remained severely hypothyroid despite levothyroxine doses
exceeding 2 pg/kg/day. Evaluation excluded poor adherence and common upper gastrointestinal causes
of malabsorption. A levothyroxine absorption test supported impaired intestinal absorption.

Switching to a capsule formulation of levothyroxine resulted in initial biochemical normalization and
clinical improvement. However, hypothyroidism later recurred despite continued therapy, suggesting a
complex and possibly fluctuating absorption disorder. Intravenous thyroid hormone administration was
proposed both to further investigate absorption dynamics and as a potential therapeutic alternative.

This case highlights the importance of structured evaluation in refractory hypothyroidism and the
challenges of its management.

Introduction :

Hypothyroidism is a common endocrine disorder, most frequently resulting from autoimmune thyroiditis
or total thyroidectomy (1). Standard treatment consists of daily oral synthetic levothyroxine (LT4),
which restores euthyroidism in the majority of patients. Current recommendations, including those of the
American Thyroid Association, endorse LT4 monotherapy as first-line replacement therapy.

Refractory hypothyroidism is defined as persistent clinical and/or biochemical hypothyroidism despite
adequate or high LT4 doses (> 1.9 ng/kg/day), after excluding poor adherence, drug interactions, and
gastrointestinal malabsorption (2). This condition represents a diagnostic and therapeutic challenge and
should prompt systematic evaluation rather than empirical dose escalation.

The efficacy of levothyroxine depends largely on adequate gastrointestinal absorption, which can be
influenced by gastric pH, intestinal integrity, and drug interactions. In recent years, alternative
formulations of levothyroxine, including liquid and capsule forms, have been developed to overcome
these limitations.

We report a case of refractory hypothyroidism due to suspected malabsorption, with an initial favorable
response to levothyroxine capsule formulation, followed by recurrence of hypothyroidism, illustrating
the complexity of management in such cases.
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Case Report :

A 48-year-old woman was referred to our department for persistent hypothyroidism three years after
total thyroidectomy. She presented with pale and dry skin, hair loss, severe asthenia, a 15-kg weight
gain, and psychomotor slowing. Electrocardiography revealed low-voltage QRS complexes.

At presentation, despite levothyroxine 200 pg/day (2.22 pg/kg/day), laboratory tests showed marked
hypothyroidism: TSH 64 mIU/L (0.35-4.94), FT4 5.8 pmol/L (12-22), and FT3 2.3 pmol/L (2.6-5.7).
To objectively assess intestinal absorption, a levothyroxine absorption test was performed, showing
impaired absorption consistent with true malabsorption.

Evaluation for common causes of malabsorption—including celiac disease, autoimmune gastritis, and
Helicobacter pylori infection—was negative based on serological testing and gastroscopy with gastric
and duodenal biopsies. Colonoscopy was proposed to further investigate potential intestinal pathology;
however, the patient refused the procedure.

Given the suspicion of impaired levothyroxine absorption, the patient was switched to a capsule
formulation of levothyroxine. This resulted in significant biochemical improvement and clinical
recovery within a few weeks.

However, several months later, biochemical hypothyroidism recurred despite continued treatment.
Intravenous thyroid hormone testing, was proposed to better characterize absorption and guide
management.

Discussion :

Levothyroxine remains the standard treatment for hypothyroidism and is recommended as first-line
therapy, with an average replacement dose of 1.5-1.8 pg/kg/day (8). In the majority of patients, this
approach successfully restores biochemical euthyroidism (1,5). However, the persistence of elevated
TSH levels despite high or escalating doses of levothyroxine (> 2 pg/kg/day) should raise suspicion of
refractory hypothyroidism and prompt a structured diagnostic evaluation rather than empirical dose
escalation (1,5).

The first mechanism to exclude in such cases is poor adherence, often referred to as
pseudomalabsorption. This can be assessed through supervised levothyroxine administration or
standardized absorption testing (2). In our patient, the levothyroxine absorption test supported true
malabsorption, thereby excluding non-compliance as the primary cause (2,12).

Drug interactions and gastrointestinal disorders represent the most common causes of impaired
levothyroxine absorption (6,12). Levothyroxine is primarily absorbed in the jejunum and ileum, and its
bioavailability depends on adequate dissolution in an acidic gastric environment (6). Several factors,
including iron and calcium supplements, proton pump inhibitors, bile acid sequestrants, and dietary
fibers, may interfere with absorption (6,12). In addition, gastrointestinal conditions such as celiac
disease, autoimmune gastritis, Helicobacter pylori infection, and inflammatory bowel disease may alter
mucosal integrity and reduce drug uptake (12). In our patient, upper gastrointestinal investigations were
negative, although a complete evaluation could not be performed due to refusal of colonoscopy, leaving
the possibility of distal intestinal pathology unresolved.

Beyond structural gastrointestinal disorders, functional and molecular mechanisms may also contribute
to impaired levothyroxine absorption. The intestinal uptake of thyroid hormones involves specific
transporters, including organic anion transporting polypeptides (OATP family), monocarboxylate
transporter 8 (MCT8), and L-type amino acid transporters (LAT1 and LATZ2) (6). Alterations in the
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expression or function of these transporters may lead to reduced hormone uptake despite normal
mucosal architecture. Although such mechanisms remain insufficiently characterized in clinical practice,
they may explain cases of unexplained malabsorption with otherwise negative investigations (6).

In this context, alternative formulations of levothyroxine have been developed to overcome absorption
limitations (6). Capsule formulations, in particular, offer pharmacokinetic advantages by improving drug
dissolution and reducing dependence on gastric pH (6). Unlike traditional tablet formulations, capsules
may allow more consistent intestinal absorption, especially in patients with gastric hypochlorhydria or
concomitant medication use (6). Several studies have demonstrated improved TSH control in patients
with malabsorption syndromes or drug interactions after switching from tablet to capsule formulations
(6,12), supporting their use in refractory cases.

In our patient, the initial favorable response to levothyroxine capsules strongly suggests improved
bioavailability compared with conventional tablets. This observation is consistent with previous reports
highlighting the benefit of alternative formulations in overcoming absorption barriers (6,12). However,
the subsequent recurrence of hypothyroidism despite continued capsule therapy indicates that
malabsorption may be more complex and potentially fluctuating.

This evolution raises the possibility of intermittent gastrointestinal dysfunction, variable transporter
activity, or other unidentified mechanisms affecting hormone bioavailability (6,12). It also underscores
that improved formulation alone may not fully correct the underlying defect in all cases. In such
situations, further evaluation is warranted to better characterize the pathophysiology.

Intravenous thyroid hormone administration represents a valuable diagnostic and therapeutic tool in this
setting. By bypassing the gastrointestinal tract, it allows differentiation between true malabsorption and
other mechanisms such as altered pharmacokinetics or peripheral hormone metabolism (2). A normal
biochemical response to intravenous administration would confirm an intestinal origin of the defect,
whereas an inadequate response would suggest alternative mechanisms (2).

Overall, this case illustrates the multifactorial nature of refractory hypothyroidism and highlights the
importance of a systematic and stepwise diagnostic approach (1,12). It also supports the role of
levothyroxine capsule formulations as a practical and effective therapeutic option in patients with
suspected malabsorption (6,12). However, the persistence or recurrence of hypothyroidism despite this
strategy emphasizes the need for individualized management and further research into the underlying
mechanisms of impaired thyroid hormone absorption.

Conclusion :

This case highlights the diagnostic challenges of refractory hypothyroidism due to suspected
levothyroxine malabsorption. Switching to a capsule formulation of levothyroxine may represent an
effective strategy to improve drug bioavailability and achieve biochemical control. Capsule formulations
should be considered before escalating levothyroxine doses or switching to alternative therapies
However, recurrence of hypothyroidism despite this approach suggests that absorption disorders may be
complex and fluctuating, requiring individualized management and further investigation.
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