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Summary

Hypothyroidism can usually be treated effectively by oral levothyroxine supplementation. There
are, however, some rare circumstances, when oral levothyroxine application is not sufficient, for
example malabsorption, interactions with food or other medications, or various gastrointestinal
diseases.

We present a 42 year old woman with refractory and severe symptomatic hypothyroidism after sub-
total thyroidectomy in spite of high dose oral levothyroxine supplementation. By stepwise increas-
ing oral levothyroxine dosage up to 2200 micrograms plus 80 micrograms of thyronine, no suffi-
cient substitution could be achieved. After suspicion of enteral malabsorption due to a pathological
D-Xylose-test, subcutaneous levothyroxine supplementation was started. Finally, a sustained euthy-
roid state could be achieved.

For selected patients who do not respond to oral treatment subcutaneous application of levothy-
roxine can be a suitable and effective therapy.
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BACKGROUND

Hypothyroidism is a common problem often resulting from
autoimmune thyroid disease or consecutively after thyroid
resection [1,2]. In most cases hypothyroidism can be treat-
ed effectively by oral thyroid hormone supplementation.
When taken in a fasting state, more than 80% of the drug
can be absorbed [3], but there are conditions where ab-
sorption of thyroxin is limited, e.g. due to taking the med-
ication simultaneously with food, beverages, or co-medi-
cation such as estrogen, proton pump inhibitors, calcium
products, ferrous sulfate, rifampicin, phenytoin, carba-
mazepine, lovastatin, and sertraline [4,5]. Furthermore,
absorption can be reduced by a variety of diseases of the
upper gastrointestinal tract, e.g. gastritis, short bowel syn-
drome, inflammatory bowel diseases, lactose intolerance,
or celiac disease [6]. Besides oral supplementation, intra-
venous application of levothyroxine is an alternative in cas-
es of myxedema coma when the patient is not able to take
his or her medication orally [7]. However, to our knowl-
edge, only one report exists of subcutaneous application
of thyroxin to treat chronic hypothyroidism when oral T4
supplementation does not seem to be sufficient [8]. In
this context, we describe hypothyroidism resistant to oral
administration of levothyroxine effectively treated by sub-
cutaneous injection to increase its awareness among the
medical community.

CASE REPORT

A 42 year old Caucasian female was referred to our clin-
ic with persistent symptomatic hypothyroidism due to sub-
total thyroidectomy for benign multi-nodular goiter eight
years ago despite being treated with an increased dose of
400 pg levothyroxine and 20 pg thyronine. The patient re-
ports having tried several different dosage forms includ-
ing tablets from different pharmaceutical companies and
drops yielding the same result without improving symptoms
or laboratory values.

On presentation she complained about a depressive mood
with fatigue, cold intolerance, hair loss and progressive weak-
ness. Furthermore, she reported a weight gain of about 50
kg since the operation. According to her past medical his-
tory she had been suffering from depression with an unsuc-
cessful suicide attempt 5 years ago.

Baseline thyroid-stimulating hormone (TSH), free triiodo-
thyronine (fT3), and free thyroxine (fT4) were 19.1 mU/1
(normal range: 0.4-4.0 mU/1), 3.2 ng/ml (normal range:
2.1-4.3 ng/ml), and 6.67 ng/1 (normal range: 8-18 ng/1),
respectively, revealing primary hypothyroidism. Autoimmune
serology was negative for microsomal, thyroideaperoxidase,
or TSH-receptor antibodies. Further, creatinkinase (171
U/1; normal range up to 170 U/1) and total cholesterol
(234 mg/dl) were slightly elevated. Diabetes mellitus was
ruled out with an HbAlc level of 5.3% and a normal oral
glucose tolerance test. To exclude other endocrinological
reasons for weight gain a 24-hour urine collection was per-
formed in order to exclude hypercortisolism. Further lab-
oratory tests were normal.

On physical examination the patient had a body tempera-
ture of 35.6°C, her blood pressure was 90/60 mmHg, her

heart rate was 72 beats per min. Her weight was 150 kg re-
sulting in a body mass index of 53 kg/m?. Further exami-
nation was consistent with hypothyroidism with the patient
having dry skin and nonpitting edema on feet and lower
legs as well as on the back of her hands. Her deep tendon
reflexes showed delayed and weak relaxation. The remain-
der of the examination was uneventful. Ultrasound was con-
sistent with thyroidectomy showing small residual tissue on
both sides of 2.1 ml and of hypoechoic structure.

First, the patient was instructed how to take her medica-
tion. During a stay on an endocrinological ward it was prov-
en that the patient was taking her prescribed medication
as recommended, at least thirty minutes before breakfast
with water only. Care was taken that the thyroxin medica-
tion was taken in a fasting state without concomitant ther-
apy. No tablets could be detected in her mouth after swal-
lowing, making sure the tables were taken correctly. After
four weeks of treatment while having no effect on blood
values and symptoms, the intake was delayed to bedtime,
being likely to increase absorption in some cases [9]. This,
however, did neither improve TSH nor fT4 values. Next,
the dosage of thyroxin was increased about 100 pg every 4
weeks over the first two months of treatment. However, with
a dosage of 600 pg of levothyroxine and 20 pg of thyronine,
no improvement of symptoms or in TSH, T4, and fT3 lev-
els was observed. Therefore, a more rapid dosage regime
was chosen and the dosage was increased about 200 pg ev-
ery 4 weeks resulting in a daily dose of 2200 pg per day of
levothyroxine after eight months and 80 pg thyronine was
added to the medication. However, neither the patient’s
complaints nor laboratory values improved during thera-
py (Figures 1 and 2).

Additionally, to rule out gastro-intestinal disease, a gastros-
copy was performed showing antrum gastritis as the only
pathological result and excluding celiac disease with biop-
sies and antibody tests. Moreover, an oral D-xylose absorp-
tion test revealed decreased levels of D-xylose one and two
hours after application of 25 g D-xylose in the blood as well
as low urinary excretion implicating malabsorption (Table 1).

However, since doses up to 2200 pg levothyroxine and 80 pg
of thyronine were insufficient to achieve any improvements
it was decided to inject 500 pg of levothyroxine (L-Thyroxin
Henning® inject, Henning, Berlin, Germany) subcutane-
ously. Replacement therapy with subcutaneous thyroxin
injection was continued with 500 pg on a once weekly ba-
sis. Due to the high sample volume of 10 ml it was recom-
mended to split this dosage on two injection sites. After 14
days of subcutaneous injection treatment T4 (12.77 ng/1;
normal range: 8-18 ng/1), and fT3 (2.93 ng/1; normal: 2.0-
4.2 ng/1) were within normal range and TSH improved
considerably, dropping to 4.11 mU/l (normal range: 0.4-
4.0 mU/1) (Figures 1 and 2). Five months later, TSH was
finally normalized at 2.66 mU/1 and remained so on an-
other follow-up visit seven months after the first subcutane-
ous injection with fT3 and fT4 always staying within normal
range. Furthermore, not only laboratory values were nor-
malized but fatigue and depressed mood improved signif-
icantly. Due to alternating relapse of these symptoms over
the weekly period after injection, injection intervals were
truncated to 500 pg every four days resulting in sustained
clinical improvement.
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Figure 1. TSH values over time. Above the
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Table 1. D-Xylose test. Values of D-Xylose in blood before, one and
two hours after an oral dose of 25 g of D-Xylose as well as
urine excretion over five hours.

D-Xylose Normal range
Blood:
Baseline Negative Patient specific
After 1 hour 181 mg/l >200 mg/|
After 2 hours 135mg/| >200 mg/I
Urine over 5 hours: 2.29/5h >4.09/5h
DiscussION
Mode of application

In this case, we report that subcutaneous application of le-
vothyroxine might be an effective therapeutical approach
in rare cases where patients do not respond to oral therapy
on a long-term basis. In our patient rapid improvement of
hypothyroidism with regard to clinical symptoms and labo-
ratory data concerning TSH, fT4, and fT3 was evident after
changing the method of application from oral to subcuta-
neous. In most cases with refractory hypothyroidism, intra-
venous application was a successful treatment option [7].
To our knowledge, only one report exists describing off la-
bel subcutaneous use of thyroxin inject [8]. In that report,
however, subcutaneous injections were described as pain-
ful most likely deriving from the large sample volume of
10 ml per injection suggesting substitution via intramuscu-
lar application [8]. However, in our patient the split dose

regimen with two injections of 5 ml each was well tolerat-
ed over a period of seven months of follow-up. The advan-
tage of subcutaneous injections is that patients can easily
perform it themselves.

Reasons for failing therapy (compliance,
pseudomalabsorption, malabsorption)

Some antidepressants can interfere with TSH levels. Since
our patient did not take any other medication besides le-
vothyroxine and thyronine, this is unlikely to be the cause
for her high TSH values.

The most frequent cause of hypothyroidism in the setting
of excessive oral supplementation of levothyroxine may
be poor compliance with medication [6,10]. In this con-
text, pseudomalabsorption of levothyroxine has been no-
ticed as clinical problem itself, which can be examined by
controlled supplementation of levothyroxine [11]. In our
case the patient was taught about the way of levothyroxine
intake several times and was additionally treated for hypo-
thyroidism in hospital. Therefore, it was unlikely to be the
cause of persistent hypothyroidism.

However, true malabsorption, especially in obese patients,
can be subtle and difficult to recognize due to its superficial
clinical appearance [11]. Besides gastrointestinal diseases
like celiac disease, Helicobacter pylori infection, atrophic
gastritis, lactose intolerance, chronic inflammatory bow-
el diseases, or parasitic diseases like Giardiasis [6], pancre-
atic and liver diseases, dietary interference with different
kinds of juice, coffee or cereals [6], or interference due
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to medications such as calcium formulations [12], proton
pump inhibitors, ion or cation exchange resins, bile acid
sequestrants, ferrous sulfate, orlistat, or aluminium mag-
nesium hydroxide [6], previous GI surgeries with resulting
short bowel syndrome, congestive heart failure, and preg-
nancy are the most frequent causes for a malabasorption
syndrome [13]. Also, the required thyroxine dose is in-
creased in obese patients [6]. Therefore, after ruling out
compliance problems and drug interactions, fecal fat ex-
cretion and a gastroscopy should be performed to rule out
these causes [11]. Other causes for malabsorption of levo-
thyroxine could be different preparations of the medication,
though absorption differences turned out to be as small as
10-15% [14], making this theory unlikely in our patient. In
other cases, levothyroxine taken at bedtime lead to higher
blood concentrations of thyroid hormones and lower TSH
than taken in the morning, probably due to better absorp-
tion over night [9]. This, however, also remained without
effect in the presented case.

CONCLUSIONS

We believe that subcutaneous application of levothyroxine
is an effective alternative in cases of hypothyroidism refrac-
tory to oral treatment. Further studies are needed to bet-
ter establish indications, outcomes, and adverse events of
this therapy.
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