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What Is Known about This Topic?

o True malabsorption is a cause of refractory hypothyroidism. Treatment with intramuscular levothy-
roxine (LT4) is an alternative for the treatment of these patients.

What Does This Case Report Add?

some cases of extreme refractoriness.

o This case report is useful to the reader in that it provides evidence that intramuscular LT4 may solve
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Abstract

Introduction: Orally and daily levothyroxine (LT4) is the
treatment of choice for hypothyroidism. In the majority of
cases, the lack of effectiveness by this way may be due to
poor adherence; however, gastrointestinal malabsorption
may explain more cases of thyroxine refractoriness than pre-
viously reputed, due to the number of occult forms of these
disorders. Case Presentation: A 55-year-old white man with
a diagnosis of low risk of recurrence of follicular variant of
papillary thyroid carcinoma was treated with total thyroid-

ectomy, 30 mCi iodine 131, and oral LT4. A year before he
presented a gastric adenocarcinoma that required a partial
gastrectomy. He evolved with multiple episodes of intestinal
subocclusion that had to be treated with enterectomy in the
first instance, then digestive rest and total parenteral nutri-
tion. In spite of having made increases in oral LT4 dose (3 pg/
kg), the patient persisted with a thyroid-stimulating hor-
mone level >100 mlU/L. For this reason, we decided to ad-
minister intramuscular LT4. Conclusion: Since there are no
guidelines or consensus of intramuscular LT4 use, our expe-
rience and how we decided the dose and way of administra-
tion are presented in this article to contribute to future cases.
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Introduction

Primary hypothyroidism is a very common disease;
its predominant causes are autoimmune disease and
thyroid surgery. Currently, the first-line treatment is
oral levothyroxine (LT4). However, there are cases in
whom the dose of oral LT4 is not sufficient to reverse
the symptoms or thyroid-stimulating hormone (TSH)
levels (TSH >4.5 mIU/L after a 6-week interval of hav-
ing increased the dose the last time) despite having in-
creased the dose above 1.9 pug/kg/day [1-3]. In patients
who require high doses of LT4, adherence to medical
treatment should be confirmed in the first instance and
the causes associated with malabsorption of LT4 should
be evaluated [1, 4]. Since LT4 malabsorption is infre-
quent, we present a clinical case with a diagnosis of LT4
malabsorption that raised the need for alternatives to
oral administration.

Case Report

A 55-year-old white man with a history of seminoma, surgery,
and external beam radiotherapy in 1990 presented a gastric ade-
nocarcinoma in July 2013, treated by partial gastrectomy. Three
months after surgery, he suffered several episodes of intestinal
subocclusion treated in the first instance with enterectomy and
then with gastric repose on several subsequent occasions. In De-
cember 2014, a total thyroidectomy was performed due to a fol-
licular-variant papillary carcinoma. He received treatment with
30 mCi of iodine 131 and oral LT4. During the following 3 years
he had an excellent response receiving oral LT4 150 ug/day (2.14
ug/kg/day).

In November 2017, he was hospitalized for intestinal sub-
occlusion and secondary malabsorptive syndrome (he had lost
12 kg within 3 months) presenting the following laboratory val-
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ues: TSH >100 mIU/L (reference range [RR]: 0.35-4.94), free thy-
roxine (FT4) <5 pmol/L (RR: 9-19), total thyroxine (TT4) 1.8 pg/
dL (RR: 4.9-11.7), and total triiodothyronine (TT3) <25 ng/dL
(RR: 5-159). The patient was receiving oral LT4 150 pg/day (2.58
pg/kg/day). It was interpreted that the cause of his LT4 malab-
sorption was subacute subocclusion which improved within
<48 h, so we took the decision of increase oral LT4 to 175 pg/day
(3 ug/kg) plus oral vitamin C to improve LT4 absorption. After 2
weeks, the patient was readmitted for malabsorptive syndrome
with severe intestinal subocclusion, which was interpreted as sec-
ondary to peritonitis due to a history of cobalt therapy and previ-
ous surgeries [5, 6]. The laboratory values at admission were TSH
>100 mIU/L, FT4 6 pmol/L, TT4 2.2 ug/dL, and TT3 <25 ng/dL.

Upon physical examination the patient was lucid, without myx-
edema, thin, with a blood pressure of 110/60 mm Hg, a heart rate
of 60 bpm, a weight of 58 kg, thyroid absent due to surgical history,
without adenopathies in the neck. Due to the malabsorption syn-
drome secondary to intestinal subocclusion, the gastroenterologist
ordered suspension of all oral drugs and food administration and
started parenteral nutrition. In consequence, we needed to choose
another therapeutic option for the administration of LT4. Based on
the availability in our country we chose intramuscular LT4, admin-
istered ata dose of 200 ug twice a week with a progressively increas-
ing dose according to clinical tolerance (max: 1,200 pg/week) as
well as TT4 and FT4 levels (Fig. 1). The patient had very good tol-
erance and did not present any systemic or local adverse effects to
intramuscular LT4. To avoid any local effect we decided the follow-
ing: Only one nurse performed injections, rotating the application
site every week. The hormone doses were evaluated daily during the
first 20 days (Fig. 1). The hormone levels were normalized after
1 month of treatment (TSH: 1.99 mIU/L; FT4: 18 pmol/L; TT4:
8.6 ug/dL; TT3: 76 ng/dL) (Table 1). The LT4 formulation used in
our patient was 200 pg/mL (each vial was 1 mL).

As permanent malabsorption diagnosis was performed, gas-
troenterologist continued with parenteral feeding at home. After
2 months the intramuscular LT4 dose was maintained at 600 pg/
week (administered in 2 doses, 400 pg on Mondays and 200 pig on
Thursdays, because the formulation is 200 pg/vial), remaining
clinically and biochemically euthyroid until today.

Garayalde Gamboa/Saban/Currid



Table 1. FT4 and TSH levels after administration of intramuscular LT4

15/12/2017 22/12/2017 10/01/2018 15/01/2018 06/08/2018
TSH, mIU/L (RR: 0.35-4.94) 45 >100 27 1.99 0.21
FT4, pmol/L (RR: 9-19) 7 8 14 18 13
TT4, pg/dL (RR: 4.9-11.7) 3.6 3.6 7.3 8.6 8.3
TT3, ng/dL (RR: 58-159) <25 45 54 76 75

FT4, free thyroxine; LT4, levothyroxine; RR, reference range; TSH, thyroid-stimulating hormone; TT3, total

trilodothyronine; TT4, total thyroxine.

Table 2. Reported cases in the literature

Reference Publication Age,  Probable cause Parenteral dose,  Time to biochemical
year years pg/week euthyroidism

Alba et al. [12] 2016 16 isolated thyroxine malabsorption? 500 6 months

Alba et al. [12] 2016 12 isolated thyroxine malabsorption? 500 8 months

Alba et al. [12] 2016 6 isolated thyroxine malabsorption 300 8 months

Taylor et al. [11] 2015 82 poor adherence 500 not reported

Kalathil et al. [10] 2012 47 thyroxine malabsorption 500 12 months

Anderson et al.[20] 2009 18 isolated thyroxine malabsorption 1,000 not reported

Discussion

As mentioned before, the usual treatment of hypothy-
roidism is through oral LT4. Thus, the success of this
treatment depends strongly on the gastrointestinal ab-
sorption of LT4. The stomach, the duodenum, as well as
the upper and lower jejunum are the sites where drug ab-
sorption takes place, which happens similarly in all seg-
ments of the small intestine, but to a lesser extent in the
colon.

Patients with impaired gastric acid secretion require
higher doses of LT4, suggesting that normal acid secre-
tion is necessary for effective absorption of oral LT4 [7,
8]. For those patients with oral LT4 malabsorption, par-
enteral LT4 could be used as an alternative therapy. How-
ever, there are no guidelines or consensus about the cor-
rect use of parenteral LT4, and there are very few studies
assessing the effectiveness and safety of parenteral LT4 as
an alternative to oral LT4. On the other hand, there are
novel preparations of LT4, such as liquid and softgel LT4,
available in many countries whose use have been proven
useful in patients with gastrointestinal disorders similar
to those of our patient, but currently they are not available
in our country [9].

Kalathil et al. [10] presented the case of a patient with
hypothyroidism and a severe gastrointestinal absorption

Treatment with Intramuscular
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disorder of unknown cause, where parenteral treatment
with LT4 (500 pg weekly) was reported to have good bio-
chemical response and no side effects.

Taylor etal. [11] presented an 82-year-old patient with
a history of hypothyroidism who was hospitalized for
myxedema coma. The cause was lack of adherence to the
oral LT4 treatment. In this case the use of intramuscular
LT4 proved to be an effective alternative and did not pro-
duce any adverse effects in the elder patient.

The first series of pediatric cases with successful intra-
muscular LT4 treatment of refractory primary hypothy-
roidism was published by Alba et al. [12]. The authors
showed that a weekly dose of intramuscular LT4 can be a
safe, successful, and well-tolerated treatment regime for
pediatric patients.

Table 2 summarizes our patient’s treatment with par-
enteral LT4. The present case report shows the results of
using intramuscular LT4 to treat hypothyroidism in a pa-
tient subjected to partial gastrectomy and enterectomy,
who presented LT4 malabsorption. The most similar cas-
es found in the literature were those of bariatric surgery,
where the stomach resection can cause LT4 malabsorp-
tion. However, there is no consensus in the literature on
whether or not bariatric surgery causes oral LT4 malab-
sorption [13-17]. In this case, multiple factors may have
led to the patient’s LT4 malabsorption: gastrectomy, fi-
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brosis secondary to cobalt therapy (received almost 30
years before), intestinal resection, and secondary acute
intestinal occlusion.

The dose of intramuscular LT4 to be administered to
the patient was calculated with Hays’ [18] mathematical
model, which predicts serum levels of thyroxine after par-
enteral administration of LT4 once and twice a week by
the subcutaneous, intramuscular, and intravenous routes.
The intramuscular route was assumed to have an absorp-
tion rate twice that of the subcutaneous route. Intramus-
cular and intravenous administration of properly adjust-
ed doses of LT4, either once or twice a week, seemed to
be acceptable options.

In this case, the definite general malabsorption and
indication of total enteral nutrition led to ruling out oral
LT4 as a treatment option. Furthermore, due to available
options and reported cases [10-13, 19, 20], intramuscu-
lar LT4 treatment was chosen. The dose used was ini-
tially conservative with daily titration and according ad-
justment within the first 2 weeks and three times a week
for another 2 weeks until obtaining biochemical euthy-
roidism.

The patient achieved biochemical euthyroidism with-
in 1 month and did not present any side effects during the
treatment, even during the period of 1,200 pg/week. Cur-
rently, he is clinically and biochemically stable, present-
ing good tolerance of two applications of intramuscular
LT4 per week, which allows him to do his usual work
without difficulty. Intramuscular LT4 is an excellent op-
tion for future patients.
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