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Introduction

Primary hypothyroidism is one of the most common
endocrine disorders. Hormone replacement therapy is
the mainstay of treatment, and the preferred medication
is synthetic levothyroxine (LT4), which is usually
administered orally. However, the oral route is not
available for some patients. LT4 parenteral dosage
forms and rectal suppositories are alternatives for these
conditions. Unfortunately, these dosage forms are not
consistently available.!

The enteral absorption of LT4 is variable. Although
the duodenum and jejunum appear to be the most
important sites of absorption, studies have shown that
the administration of LT4 via standard jejunostomy tubes
can be limited by malabsorption.? This study describes the
successful management of hypothyroidism using a small-
volume concentrated LT4 enema in a patient who failed
to respond to drug administration via a jejunostomy tube
(j-tube).

Case Presentation
The patient was a 52-year-old Iranian woman with a
medical history of anxiety, morbid obesity (BMI>40 kg/
m?), major depressive disorder, and hypothyroidism. The
patient’s drug history before admission was as follows:
trimipramine 100 mg once daily (OD), lithium 300 mg
OD, paroxetine 40 mg OD, bupropion 150 mg OD, and
levothyroxine 100 mcg OD. Almost 4 months before
admission to our hospital, she underwent gastric sleeve
surgery because of morbid obesity. Two days after surgery,
a jejunostomy tube (J-tube) was inserted for enteral
nutrition. The tube was then obstructed after 4 months,
leading to admission to our hospital for jejunostomy tube
replacement.

The patient’s thyroid function on the day of admission

was normal, as indicated by a total T3=58.8 ng/dL
(normal range: 60-181 ng/dL), total T4=2.8 mcg/
dL (normal range: 4.6-12 mcg/dL), and TSH=1.93
mIU/L (normal range: 0.55-4.77 mIU/L). Following the
insertion of a new J-tube, the patient’s hospital stay was
prolonged because of leakage from the J-tube and severe
sepsis. During the first month of admission, a 100-mcg
tablet of levothyroxine was dissolved in 30 mL of water
and administered daily via the J-tube. A consultant
clinical pharmacist visited the patient to ensure proper
administration of L'T4 tablets, including at least a 1-hour
interval from enteral nutrition and a 4-hour interval
from calcium, iron, and multivitamin-multimineral
supplements administered during hospitalization. The
dose was then increased to 200 mcg when euthyroidism
was not achieved, as evidenced by a TSH=25.0 mIU/L on
day 29 of hospitalization. At this daily dose, the TSH level
increased to 55.8 mIU/L on day 56. Given that parenteral
and suppository dosage forms of LT4 were not available,
patient consent was obtained for the rectal administration
of LT4.

Initially, on day 56 of admission, 2 tablets of LT4 (200
mcg) were ground, dissolved in 30 mL of normal saline
(NS), and administered rectally. Owing to the lack of
change in the TSH level after 10 days, the daily dose of
LT4 increased to 300 mcg. Four days later, laboratory
data revealed T3=63.4 ng/dL, T4=6.1 mcg/dL, and
TSH=9.64 mIU/L, indicating significant improvement
in the patient’s condition. On hospital day 73, the TSH
level was 2.31 mIU/L, indicating normal thyroid function.
During all administrations, the levothyroxine enema
was freshly prepared immediately prior to use and was
retained for at least 30 minutes. No adverse effects were
observed during rectal enema treatment. Figure 1 shows
the changes in TSH levels during hospitalization.
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Figure 1. Changes in the TSH levels of the patient during hospitalization

Table 1. An overview of alternative rectal routes for levothyroxine administration in previous studies

Route of LT4

Time to desired

Author/year Sex, age (year) administration LT4 daily dose LT4 Concentration response

M, 54 Rectal suppositories 113 mcg (2.2 mcg/kg) - -

M, 61 Rectal suppositories 225 mcg - -

F, 80 Rectal suppositories 300 mcg - -
Kashiwagura et al*, 2014

F 73 Rectal suppositories 50 mcg (0.92 mcg/kg) - -

F, 86 Rectal suppositories 150 mcg (3.3 mcg/kg) - -

F, 55 Rectal suppositories 125 mcg (2.2 mcg/kg) - -
Obeidat et al', 2018 M, 53 Rectal enema 2000 mcg in 500 ml saline 4 mcg/mL 6 days
Ybarra et al°, 2018 M, 1 Rectal enema 25 mcg (10 mcg/kg) in 8 ml saline (+flush) 3.1 mcg/mL 7 days
Tungel et al®, 2023 M, 1 Rectal enema 10 mcg/kg 2.5 mcg/mL 9 days
Mak et al”, 2023 M, 73 Rectal enema L0 i (e i O VEter enel 20— meg /mL 21 days

ml lidocaine gel

Pefia-Gonzalez et al®, . )
2024 F 78 Rectal enema 1000 mcg in 300 ml saline 3.3 mcg/mL 21 days
Current study F, 52 Rectal enema 300 mcg (4.3 mcg/kg) 10 mcg /mL 4 days

LT4: levothyroxine; M: Male; F: Female.

Discussion
Bioavailability is one of the main concerns in J-tube drug
administration. Owing to unpredictable absorption,
the effect of medications may be decreased or remain
unchanged, which necessitates close monitoring of
drug effects.’* Although it has been recommended that
there is no need to increase the dose of LT4 for enteral
administration,® there are cases of refractoriness to
levothyroxine in patients with hypothyroidism and
short bowel syndrome, indicating that the duodenum
and jejunum are the main absorption sites of LT4.2 Our
patient also demonstrated that ongoing monitoring of
serum T3, T4, and TSH is needed, especially in critically
ill patients with prolonged hospitalizations.

In the absence of proper alternatives to oral LT4, the
treatment of hypothyroidism can be challenging. Rectal
administration of LT4 has been investigated as an

alternative to oral therapy in previous studies. As shown
in Table 1, various doses and concentrations of LT4 were
used.

In this study, we used 2-3 tablets of LT4 dissolved in
30 ml of saline. A favorable response was observed after
4 days of initiating LT4 enema at a concentration of 10
mcg /mL. Compared with the other patients in Table 1,
our patient had the shortest response time, which might
be due to several factors affecting drug absorption from
the rectum, such as formulation osmolarity, anatomical
variations, genetics, and pathophysiological factors.

When a drug is administered as a rectal suppository,
it must first be released from the formulation and
solubilized in a low volume of rectal fluid; therefore, the
formulation plays a key role in rectal absorption of the
medication.” As shown in Table 1, the daily doses of LT4
suppositories required to achieve similar effects were
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approximately 2-3 times greater than those required for
the tablet form. Liquid dosage forms (e.g., enemas) do not
require the initial phases of disintegration, liquefaction,
and/or dissolution of the formulation to release the drug;
therefore, the systemic absorption of enemas can be
greater and faster than that of suppositories.* A notable
aspect of our study was the preparation of a concentrated
rectal enema (10 mcg /mL), which resulted in the rapid
correction of thyroid function tests. The administration of
rectal enemas larger than 80 mL can stimulate defecation
and is associated with a shorter retention time, which
may compromise drug absorption.” This may explain the
delayed response times of patients who received more
diluted enemas.>%*

Several nonthyroidal disorders may affect the
concentrations of thyroid hormones and TSH in
inpatient settings. For example, it has been shown that
the concentration of T3 decreases acutely in patients
with sepsis, while the serum levels of T4 and TSH remain
unchanged.' Furthermore, there are no reliable data from
clinical studies on the extent of levothyroxine absorption
from enemas in patients with sepsis. Although there is
controversy regarding which laboratory test is preferable
for monitoring thyroid function in inpatient settings, it
is recommended that both serum TSH and total/free T4
be monitored in these patients.”! Our patient became
euthyroid following the administration of 300 mcg of LT4
enema daily, as evidenced by the normal levels of both
TSH and total T4.

In general, our findings are consistent with those of
other studies on the effectiveness of LT4 administration
via enema. In addition, the relatively high concentration
of the LT4 enema in this study may have contributed to
the observed rapid response.
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