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Case Report
Early administration of steroids for the treatment of 
drug-induced severe liver and renal injury  
in a patient with hyperthyroidism
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Abstract: Acute hepatic and renal failure rarely occur simultaneously. Our case is to report the effect of early methyl-
prednisolone treatment on these patients. We describe the clinical presentation, course, and outcome of a 61-year-
old man patient with hyperthyroidism, who was treated with methimazole but developed an allergic reaction to the 
antithyroid drugs that led to pruritus and cholestatic hepatic injury, acute renal injury was found at the same time. 
Then, suspectible drugs were stopped; methylprednisolone and other symptomatic drugs were given. To monitor the 
patient’s condition in real time, renal and liver functions were also detected closely. Results: This patient’s renal and 
liver functions were nearly normal with immediate discontinuation of suspectible drugs and timely administration of 
methylprednisolone. Our case showed that methylprednisolone could be a possible additional way of treatment for 
cases with drug-injured severe liver and renal function patients.
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Introduction

Oral methimazole is an effective treatment of 
hyperthyroidism and has been used for more 
than 50 years [1]. Since its introduction into 
clinical practice, several reports of hepatic dys-
function related to methimazole have been 
published [2]. The etiologies of methimazole-
induced hepatotoxicity include allergic and 
drug-induced liver injuries, autoimmune/sys-
temic disease, and idiopathic disease. The 
extent of liver injury ranges from mild to severe, 
but delayed diagnosis and treatment can result 
in unpredictable outcomes, including fatal liver 
injury.

It was also reported that drug-induced acute 
kidney injury occurs in approximately 20% of 
patients, especially in critically ill patients [3]. 
Acute kidney injury is characterized by acute 
tubular necrosis, acute interstitial nephritis 
(AIN), or severe necrotizing vasculitis [4]. AIN is 
responsible for up to 3% of all cases of acute 

kidney injury, and is considered to be a non-
dose-dependent idiosyncratic reaction [5, 6]. 
Although AIN may develop within several hours 
or months after starting the responsible agent, 
about 80% of patients with AIN show renal 
symptoms within 3 weeks. Along with the clini-
cal manifestations of AIN, patients may also 
present with low-grade fever, eosinophilia, mac-
ulopapular rash, and mild arthralgia [7].

Several reports have described the successful 
use of steroids to treat methimazole-induced 
hepatotoxicity [8]. By contrast, very few reports 
have described the efficacy of administering 
steroids to treat drug-related renal failure and 
there are no randomized controlled trials in this 
setting, although the reports to date have 
shown positive effects in some patients [9].

Simultaneous liver hepatotoxicity and renal fail-
ure is very rare. Here, we report an extremely 
rare case of a patient with Graves’ disease who 
developed methimazole induced-hepatotoxicity 
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and allergic renal damage. To our knowledge, 
this is the first case of this kind. This was suc-
cessfully treated with steroids following com-
bined therapy with drugs to treat specific 
symptoms.

Case report

A 61-year-old man was referred to our hospital 
with a 6-week history of fatigue, weight loss of 
8 kg, and tachycardia. He was diagnosed with 
hyperthyroidism on April 16, 2013, and was 
prescribed methimazole (10 mg twice daily). 
His liver and renal function tests and white 
blood cell count were within normal ranges 
before starting antithyroid therapy. However, 
after about 22 days of treatment with methima-
zole, the patient complained of pruritus. At an 
outpatient clinic, he was prescribed anti-aller-
gic drugs for 2 days, which improved his symp-
toms. However, 1 week later, he was referred to 
our clinic again because of dark urine, jaun-
diced sclerae, pharyngalgia, and low-grade 
fever. Liver function tests revealed the follow-
ing: aspartate aminotransferase, 62 IU/L (nor-
mal range 13-35 IU/L); alanine aminotransfer-
ase, 39 IU/L (normal range 7-40 IU/L); alkaline 
phosphatase, 732 IU/L (normal range 50-135 
IU/L); total bilirubin, 58.7 µmol/L (normal range 
4.0-19.0 µmol/L); and serum creatinine, 216.2 

µmol/L (normal range 44.0-144.0 mmol/L). 
Based on these findings, the patient’s liver and 
renal function was impaired and was hospital-
ized. His urine volume was normal and no 
edema was apparent in his legs.

His medical history revealed that he was aller-
gic to penicillin and gentamicin. He reported 
that he had been diagnosed with hypertension 
6 years earlier and had been treated with inda-
pamide. Two months before the present admis-
sion, he was switched to 80 mg valsartan once 
daily. He did not smoke or drink alcohol. Before 
the administration of methimazole, his liver and 
renal function was in the normal range. After 
hospitalization, biochemical tests revealed the 
following: thyroid stimulating hormone, <0.01 
µIU/mL (0.30-5.00 µIU/mL); free triiodothyro-
nine, 10.33 pmol/L (normal range 2.10-5.40 
pmol/L); free tetraiodothyronine, 32.37 pmol/L 
(normal range 9.00-25.00 pmol/L); thyroid hor-
mone receptor antibody, 18.32 IU/L (normal 
range 0.00-12.00 IU/mL); thyroid peroxidase 
anti-body, 126.50 IU/mL (normal range 0.00-
12.00 IU/mL); and anti-thyroid microsome anti-
body, 87.37 IU/mL (normal range 0.00-50.00 
IU/mL). These findings were consistent with the 
diagnosis of hyperthyroidism. Hematology tests 
revealed the following: white blood cell count, 
6.29 × 109/L (normal range 3.50-9.50 × 109/L); 

Table 1. Renal function tests
Date 05/16/13 5/17/13 5/21/13 5/24/13 5/27/13 5/29/13 5/31/13 6/8/13
BUN (mmol/L) 10.85 10.69 12.59 11.31 14.52 13.62 12.18 9.82
Cre (μmol/L) 216.2 214.2 198.8 89.3 134.9 102.3 101.2 97.9
UA (µmol/L) 341.8 336.4 318.6 264.5 325.4 305.0 305.8 235.3
BUN blood urea nitrogen (normal range 1.70-8.30 mmol/L), Cre creatinine (normal range 44.0-144.0 mmol/L), UA uric acid 
(normal range 90.0-450.0 μmol/L).

Table 2. Liver function tests
Date ALT (IU/L) AST (IU/L) ALP (IU/L) γ-GTP (IU/L) TB (µmol/L) DB (µmol/L) IB (µmol/L)
05/16/13 62 21 469 732 58.7 47.3 11.4
05/17/13 55 18 682 667 65.6 48.0 17.6
05/21/13 39 13 420 556 66.9 49.7 17.2
05/27/13 39 12 369 459 36.8 28.2 8.6
05/31/13 32 10 298 355 28.0 20.8 7.2
06/04/13 29 11 238 269 20.5 15.4 5.1
06/08/13 26 11 203 214 14.3 11.9 2.4
ALT alanine aminotransferase (normal range 7-40 IU/L), AST aspartate aminotransferase (normal range 13-35 IU/L), ALP 
alkaline phosphatase (normal range 50-135 IU/L), γ-GTP γ-glutamyl transpeptidase (normal range 7-45 IU/L), TB total bilirubin 
(normal range 4.0-19.0 µmol/L), DB direct bilirubin (normal range 1.5-7.0 µmol/L), IB indirect bilirubin (normal range 2.0-15.0 
µmol/L).
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red blood cell count, 3.35 × 1012/L (normal 
range 4.00-5.50 × 1012/L); neutrophil count, 
2.93 × 109/L (normal range 2.00-7.00 × 109/L); 
and eosinophilic granulocytes 1.43 × 109/L 
(normal range 0-0.50 × 109/L). The patient’s 
renal function data are summarized in Table 1, 
and liver function data are summarized in Table 
2. His urinary protein, albumin, and white blood 
cell count were normal. Tumor markers were 
normal and hepatitis A, B, and C serological 
studies were negative, as were tests for anti-
bodies against cell nuclei, mitochondria, and 
smooth muscle. The patient’s blood pressure is 
in the normal range during the period of the 
whole hospitalization.

Because we considered that the patient’s liver 
damage was caused by methimazole, we dee- 
med it necessary to stop methimazole. Vals- 
artan was also stopped since the patient’s 
impaired hepatic and renal functions. We also 
prescribed the patient with ursodeoxycholic 
acid, methionine adenosyltransferase, magne-
sium isoglycyrrhizinate, and versicolor polysac-
charopeptide to repair liver damage. The pa- 
tient was also given a combination of α-ketoacid 
and acetyl carbon to treat his renal injury. 
Because there were no improvements in liver or 
kidney function after 8 days of treatment with 
this regimen, we added oral prednisone (8 mg 
three times daily). His serum creatinine level 
decreased to the normal range within 5 days of 
treatment with prednisone (Table 1). Total bili-
rubin and other liver biochemical parameters 
also decreased gradually towards the normal 
range within 18 days of treatment (Table 2). 
The patient was prescribed methylpredniso-
lone 8 mg tid after discharge from hospital and 
the dose was tapered off within 2 months. The 
patient is a candidate for radioactive iodine 
ablation of the thyroid gland to treat his hyper- 
thyroidism.

Discussion

Acute hepatic and renal failure are severe clini-
cal conditions and may occur as adverse drug 
reactions. Pruritus and hepatotoxicity are the 
most common complications in patients pre-
scribed methimazole; the incidence of methim-
azole-induced hepatotoxicity ranges from 0.1% 
to 0.2% [10]. The patient’s high blood bilirubin 
is related to elevated direct bilirubin, which is 
responsible for cholestatic jaundice, a known 

adverse drug reaction of methimazole. The pa- 
tient’s Council for International Organizations 
of Medical Sciences liver damage scale score 
was 9, and the causal relationship for methim-
azole-induced cholestatic liver injury was clas-
sified as highly probable.

Drug induced renal injury always includes two 
types: pre-renal failure and intrinsic renal fail-
ure. Since the patient’s blood pressure is in the 
normal range during the whole hospitalization, 
and there is no other hemodynamic instability 
performance, we can exclude pre-renal failure 
from experience. We believe it was probably 
induced by valsartan in our patient for the fol-
lowing reasons. First, the patient had no history 
or recent risk factors for renal disease. Second, 
there was a clear temporal relationship bet- 
ween the initiation of valsartan and methima-
zole, and the emergence of renal and liver inju-
ry. Third, although angiotensin II receptor 
antagonists can lead to acute renal failure, and 
are often associated with nephrotoxicity [11], 
AIN is a rare side effect of these kinds of drugs. 
While labels of its similar kind drugs, angioten-
sion converting enzyme inhibitors, such as lisin-
opril, has indicated that it may cause AIN during 
early administration time. Another hypothesis 
is that, because valsartan is mostly excreted in 
bile, the serum valsartan concentration may 
increase in cholestatic jaundice, and might 
contribute to the emergence of renal failure. Of 
course, methimazole induced AIN could not be 
excluded absolutely although there is no relat-
ed report so far, our patient’s renal injury is just 
more likely caused by valsartan speculated 
from our clinical experience. Re-administration 
of valsartan or methimazole was not performed 
because the patient had other severe side 
effects, especially hepatic damage, and we felt 
that it would be unethical.

Our patient’s urinary protein, albumin, white 
blood cell count, and red blood cell count were 
within normal ranges; only his blood eosinophil 
count was elevated at the time of admission 
(1.43 × 109/L), and he presented with low-
grade fever at the same time. Tests for anti-
neutrophil cytoplasmic antibodies and other 
immune system disease markers were all nega-
tive. Unfortunately, our patient refused to un- 
dergo renal biopsy for diagnostic confirmation; 
therefore, the diagnosis was based on his fever, 
eosinophilia, urinary tests, and acute renal fail-
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ure, which were consistent with drug-induced 
AIN.

Early diagnosis of drug-induced hepatotoxicity 
or acute renal failure and prompt discontinua-
tion of the suspected causative drugs are 
essential components of its management. Me- 
thimazole-associated hepatotoxicity might in- 
volve autoimmune-like hepatitis, which is res- 
ponsive to corticosteroid therapy [8]. Although 
there is controversy about the use of steroids in 
the treatment of drug-induced AIN, some inves-
tigators have reported that renal function 
recovers rapidly and completely in patients 
given steroids within 2 weeks of discontinuing 
the causative drugs. Others, however, have 
failed to confirm this possibility.

In our patient, we discontinued methimazole 
and valsartan, and administered methylpred-
nisolone (8 mg three times daily) 1 week later, 
and tapered it within 2 months. The patient’s 
renal creatinine level returned to the normal 
range within 1 week of starting methylpredniso-
lone. His liver function also gradually returned 
to normal. Although it is unclear whether these 
improvements are because of steroid therapy 
and/or discontinuing the causative drugs, 
administration of a steroid had a successful 
outcome in our patient.

Conclusion

Briefly, Simultaneous acute hepatic injury and 
renal failure is a serious but rare condition in 
patients with hyperthyroidism, Administration 
of glucocorticoid may have good outcomes in 
such patients. Meanwhile, whether methima-
zole or valsartan may induce AIN need to be 
researched in future, and physicians should 
carefully use drugs excreted in bile because of 
the risk of hepatic injury in patients with 
hyperthyroidism.
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