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Drug-induced liver injury caused by iodine-131
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lodine-131 is a radioisotope that is routinely used for the treatment of differentiated thyroid cancer after total or near-
total thyroidectomy. However, there is some evidence that iodine-131 can induce liver injury . Here we report a rare case
of drug-induced liver injury (DILI) caused by iodine-131 in a patient with regional lymph node metastasis after total
thyroidectomy. A 47-year-old woman was admitted with elevated liver enzymes and symptoms of general weakness
and nausea. Ten weeks earlier she had undergone a total thyroidectomy for papillary thyroid carcinoma and had
subsequently been prescribed levothyroxine to reduce the level of thyroid-stimulating hormone. Eight weeks after
surgery she underwent iodine-131 ablative therapy at a dose of 100 millicuries, and subsequently presented with acute
hepatitis after 10 days. To rule out all possible causative factors, abdominal ultrasonography, endoscopic ultrasonography
(on the biliary tree and gall bladder), and a liver biopsy were performed. DILI caused by iodine-131 was suspected. Oral
prednisolone was started at 30 mg/day, to which the patient responded well. (Clin Mol Hepatol 2016;22:272-275)
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INTRODUCTION

The incidence of differentiated thyroid cancer (DTC) has in-
creased globally over the last several decades, and iodine-131 is
routinely used to treat DTC after total or near-total thyroidectomy
to ablate the remnant thyroid tissue and enable physicians to de-
tect tumor recurrence or distant metastasis more easily." lo-
dine-131 is also used to treat benign thyroid conditions such as
Grave's disease and benign nodular goiter.”

Conventional doses of iodine-131 are 75—100 millicurie (mCi;
2,775-3,700 millibecquerel).3 Few case reports have found that
iodine-131 induced liver injury, including a case report involving a
patient with Grave's disease.”> Here we present a case of drug-in-

duced liver injury (DILI) that occurred 10 days after iodine-131 ab-
lative therapy and responded favorably to oral corticosteroid.

CASE REPORT

A 47-year-old woman was referred to our hepatology unit in
May 2015 for the evaluation of increased liver enzymes. The pa-
tient was previously diagnosed with thyroid cancer (T3N1aMO) in
March 2015 and had undergone total thyroidectomy with right
neck lymph node dissection. At 8 weeks after surgery, she under-
went iodine-131 therapy at 100 mCi; 10 days later, she was ad-
mitted with jaundice and elevated liver enzymes.

Abbreviations:

DTC, differentiated thyroid cancer; DILI, drug-induced liver injury;
AlH, autoimmune hepatitis
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Figure 1. Abdominal ultrasonograph showing a prominent periportal
interstitial echogenicity, suggesting hepatitis.
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Figure 2. Photomicrograph of a liver biopsy sample showing moderate
lobular inflammation and mild portal inflammation without fibrosis, sug-
gesting acute hepatitis (H & E stain, x400).

The patient was taking only prescribed medications, including
levothyroxine 150 pg, calcitriol 0.25 pg, and calcium carbonate
500 mg daily for 2 months after the total thyroidectomy. She de-
nied having any alcohol or smoking history and taking any possi-
ble agents causing hepatitis such as health supplements or herbal
medications.

On admission, her vital signs were normal, and a physical ex-
amination showed no remarkable findings except icteric sclerae
and skin. Mild hepatomegaly was observed; however, there was
no evidence of splenomegaly or ascites. Her blood count revealed
a white blood cell count of 3,550/L (neutrophils, 35.9%; lympho-
cytes, 49.9%; and eosinophils 3.2%), and hemoglobin level, he-
matocrit level, and platelet count were 13.4 g/dL, 38.9%, and
148,000/L, respectively. Serum biochemical assay gave the fol-
lowing results: blood urea nitrogen (BUN) level, 8.0 mg/dL; creati-
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Figure 3. After starting oral prednisolone at 30 mg/day, the serum lev-
els of aspartate aminotransferase (AST), alanine transaminase (ALT), and
total bilirubin began to decrease.

nine level, 0.85 mg/dL; sodium level, 142 mEq/L; potassium level,
3.9 mEqg/L; albumin level, 4.3 g/dL; aspartate aminotransferase
(AST) level, 1,136 IU/L; alanine transaminase (ALT) level, 1,632
[U/L; total bilirubin level, 2.0 mg/dL; direct bilirubin level, 1.3 mg/
dL; y-glutamyl transpeptidase (y-GT) level, 303 IU/L; alkaline
phosphatase (ALP) level, 713 IU/L; and lactate dehydrogenase
(LDH) level, 502 IU/L.

Serological tests for immunoglobulin M (IgM) anti-hepatitis A
virus, hepatitis B surface antigen, IgM anti-hepatitis B core anti-
body, anti-hepatitis C virus (HCV) antibody, HCV real-time poly-
merase chain reaction, anti-hepatitis E virus antibody, human im-
munodeficiency virus (HIV) antigen, anti-HIV antibody, IgM anti-
cytomegalovirus, IgM anti-Epstein-Barr virus viral-capsid antigen,
and IgM anti-herpes simplex virus were negative, as were results
for autoimmune markers, including anti-nuclear antibody, anti-
mitochondrial Ab, anti-smooth muscle Ab, and anti-liver kidney
microsome antibody-1. Serum thyroid stimulation hormone level
was 23.64 mIU/L (0.17-5.65 mIU/L), serum free T4 level was 1.46
ng/dL (0.80-1.90 ng/dL), and serum T3 level was 124.9 ng/dL
(78.0-182.0 ng/dL).

Abdominal ultrasonography revealed prominent periportal inter-
stitial echogenicity, suggesting hepatitis (Fig. 1). A liver biopsy was
performed to confirm the diagnosis, and a histological examination
revealed that the lesion was composed of moderate lobular inflam-
mation and mild portal inflammation without fibrosis (Fig. 2). The
Roussel Uclaf Causality Assessment Method (RUCAM) score was 6,
which was consistent with probable DILI (Table 1). In the analysis of
R value, our case was 2.3, suggestive of mixed-type DILI.

Viral and autoimmune hepatitis were excluded based on the
above findings. A diagnosis of DILI caused by iodine-131 was
made as the administration of levothyroxine, calcitriol, and calci-
um carbonate for 2 months did not raise any special issues.
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A blood test conducted on the third day of hospitalization
showed that AST/ALT was 1,308/1,920 IU/L, total bilirubin was 2.9
mg/dL, and ALP was 675 IU/L, indicating the aggravation of jaun-
dice. Since her symptoms of nausea, vomiting, and abdominal
pain persisted, administration of daily 30 mg oral prednisolone
was initiated. Subsequently, her clinical indicators improved and
her AST/ALT, total bilirubin, and ALP levels started to decrease.
After 10 days on prednisolone, the patient was discharged with
considerably improved AST/ALT and total bilirubin levels (180/174
IU/L and 0.9 mg/dL; Fig. 3).

DISCUSSION

lodine-131 ablation therapy after the surgical procedure of total
or near-total thyroidectomy is standard management for thyroid
cancer. lodine-131 is generally considered able to ablate thyroid
cells without affecting healthy tissues in the body because of their
levothyroxine (T4) and triiodothyronine (T3) contents. However,
iodine-131 can accumulate in other body tissues and destroy nor-
mal tissues because iodine is distributed through the bloodstream
and can be accumulated in any other organs associated with thy-
roid hormone metabolism.® According to previous published re-
ports, diffuse iodine-131 uptake in the liver was revealed fre-
quently in the post-therapy scan, and the uptake amount
increases in the status of total thyroidectomy.”® Therefore, the
status of thyroidectomy might be associated with an increased
risk of iodine-131-related liver injury; however, the detailed mech-
anism involved is not well understood. Few previous studies have
reported on DILI after iodine-131 therapy. Lin et al.* reported hep-

atotoxicity after iodine-131 therapy in a patient with thyroid can-
cer who subsequently responded to methylprednisolone. Another
report described two cases of liver toxicity after iodine-131 abla-
tion therapy in two patients with Grave's disease, both of whom
were treated with prednisolone.’

In our case, several factors are able to potentiate the diagnosis
of iodine-131-induced hepatotoxicity, including female sex, timing
of drug intake and withdrawal, clinical course of liver injury, and
exclusion of other causes of liver injury."” When the RUCAM scale
was applied to our patient, the assessed score was consistent
with probable DILI (Table 1)."" Thus, we concluded that liver injury
in this case was probably caused by iodine-131 ablative therapy.

Since most cases of DILI follow a benign course, the main treat-
ment for DILI is withdrawal of the causative agent with careful
observation for risk of acute liver failure.”” Majority of the patients
with DILI experience complete recovery after discontinuing the of-
fending drug. However, 13—17% of acute liver failure cases have
been attributed to idiosyncratic drug reactions, with a high mor-
tality rate (80%) without liver transplantation.”"* Elevated liver
enzyme (ALT > 3 times, bilirubin > 2 times the upper limit of nor-
mal) is considered a predictive factor of severe DILI. In such cases,
a mortality of at least 10% can be expected.”

In our patient’s clinical course, the liver enzymes were markedly
increased (AST/ALT was 1,308/1,920 IU/L, total bilirubin was 2.9
mg/dL) and gastrointestinal symptoms (abdominal pain, nausea,
and vomiting) were aggravated after hospitalization despite the
provision of supportive treatment. A skin rash also developed on
her trunk and limbs. These findings indicated rapid progression of
DILI, for which we decided to start oral corticosteroid (predniso-
lone 30 mg per day) to relieve the symptoms and achieve the ex-

Table 1. Patient’s score on the Roussel Uclaf Causality Assessment Method scale.

Liver injury type Mixed Score
Time of onset of the event First exposure

Time from drug intake until reaction onset 5-90 days +2
Time from drug withdrawal until reaction onset <30 days +1
Alcohol or pregnancy Absent 0
Age <55 years 0
Course of the reaction No information 0
Concomitant therapy Time of onset incompatible 0
Exclusion of non-drug-related causes Rule out +2
Previous information on hepatotoxicity Reaction published but unlabeled +1
Response to re-administration Not available 0
Total score Probable 6
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pected therapeutic effect.

Steroid therapy is generally used to recover the features of auto-
immune hepatitis (AIH) in DILI and reduce the allergic symptoms
in other types of DILL.'® Since the mechanism of DILI after io-
dine-131 ablation was not established, whether steroid therapy
might be effective remains unclear. Nevertheless we could give
consideration that it might be partly induced by a hypersensitivity
reaction to the iodine-131 in the same way as AlH. In fact, it is
difficult to distinguish AIH from DILI, because overall histological
and serological features of these diseases are not far different
from each other. And the frequent appearance of autoimmune
hepatitis at the second episode of DILI, named ‘drug-induced au-
toimmune hepatitis (DI-AIH), makes it more challenging.” The
immune-mediated reactions is the leading mechanism of DI-AIH,
but it has no pathognomonic features revealed and specific diag-
nostic criteria confirmed until now."

Previous studies reported that patients with DILI after io-
dine-131 ablation responded dramatically to steroid therapy.
These results can be supported by our finding that our patient
also responded favorably to steroid therapy; however, further
studies are needed to support the actual therapeutic efficacy of
this agent.

The incidence of thyroid cancer continues to increase, and io-
dine-131 ablative therapy is routinely considered after total thy-
roidectomy. However, it is important to consider the possibility of
DILI by monitoring the liver enzymes. More evidence is required to
determine whether iodine-131 is related to the incidence of hepa-
titis and whether some patients are more vulnerable than others.
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