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Background and Objectives: Although the adverse effect of long term steroid usage is well
known, the adverse effect of short term high dose steroid usage has not been studied thor-
oughly. The purpose of this study was to identify the characteristics of the adverse effects when
using a high dose steroid for a short term. We also compared the adverse effect of steroid be-
tween in- and out-patients. Subjects and Methods: The medical record of 500 patients, who
were treated with methylprednisolone 48 mg/day for 1—2 weeks, was retrospectively reviewed.
Steroid was prescribed due to SSNHL, Bell's palsy, Ramsay-Hunt syndrome and herpes zoster
oticus. The incidence of each adverse effect was analyzed, and also the time point of detection
was analyzed. The 500 patients were composed of 250 in-patients and 250 out-patients. The
adverse effect was compared between these two groups, as well. Results: Adverse effect of
steroid was found in 33.0% of the patients. Among these adverse effects, abdominal discom-
fort (26.8%) was most common, followed by skin rash (14.7%), swelling (13.4%), and hot flush
(6.9%). Abdominal discomfort and hot flush was mostly detected on the first week. Meanwhile,
the skin rash was usually detected on the third week. The incidence of adverse effect was sig-
nificantly higher in the out-patient group. Conclusions: The incidence of high dose short term
steroid treatment may be very high. The patients should be warned about these adverse ef-
fects. Monitoring should be performed until 3—4 week, since some adverse effects may not be
detected until this time point. Korean J Audiol 2012;16:65-70
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Introduction

Steroids are frequently used drugs for the treatments of sud-
den hearing loss and facial palsy, known to have effectiveness
of anti-inflammation and immunosuppression, when used at
high-doses.” The mechanism for steroid in sudden hearing loss
to express the effectiveness in its treatment has still been un-
known accurately, but assumed to reduce the inflammation of
cochlea and acoustic nerve.” Also, steroid has been known as
preventing autonomic disturbance incurring due to denerva-
tion of facial nerve in patients with facial palsy, and also pre-
venting the progression of incomplete paralysis to complete
paralysis.” In spite of its positive effectiveness, long term use
of steroid can cause adverse effects, including osteoporosis,
renal impairment, infection, gastrointestinal disorder, depres-
sion, hypertension and diabetes.” Aforementioned adverse ef-
fects incur when using steroid over a long time in general. But
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ear nose throat (ENT) practice uses high-dose steroid over a
short time more frequently than a long time. Meaning, the ad-
verse effects of steroid that ENT doctors may experience dur-
ing actual medical care is possibly different from the descrip-
tion contained in the drug information. There are not so many
cases identified in terms of potential adverse effects, and their
prevalence from the use of a short term high-dose steroid even
in the literatures. According to a report, the use of a short-term
steroid therapy in children with sudden hearing loss, it report-
ed on the incidences of nasal bleeding, hepatic impairment,
acne, gastroenteritis and rump abscess after using steroid.”
However, these reports had focused on nothing but listing the
phenomena, while treating children rather than focusing on
the adverse effects of steroid. There are little reports on the
types of adverse effects and the prevalence of each adverse ef-
fect likely to appear when prescribed high-dose steroid for 1
to 2 weeks in patients with sudden hearing loss or facial palsy
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who were usually healthy. To this end, this study aimed to in-
vestigate the types, prevalence and occurrence time of adverse
effects when used a short-term high-dose steroid therapy and
to identify whether there were any difference in the prevalence
of adverse effects between those who received in-patient treat-
ment opposed to those who received out-patient treatment.

Subjects and Methods

The study was conducted according to the principles of the
Declaration of Helsinki and to good clinical practice guide-
lines. Medical records of 500 patients were retrospectively an-
alyzed, who had received high-dose steroid therapy, either as
in-patient or from out-patient prescription, from January 2008
to December 2011. The underlying reasons for using steroid
had included sudden sensorineural hearing loss, Bell’s palsy,
Ramsay-Hunt syndrome and herpes zoster oticus. Herpes zos-
ter oticus, described in this study, denotes herpes zoster incur-
red in the ear without accompanying facial palsy. In this study,
the schedule of steroid use was to administer methyl predniso-
lone for 1 week at dose of 48 mg/day, followed by reducing 10
mg daily (intakes of 12 days in total). In order to control the
errors that adversely effects patients but they failed to accu-
rately inform the applicable details to medical staff, all involv-
ed patients were fully informed of the adverse effects that were
likely to appear prior to the use of the drug, and received a list
of adverse effects (Fig. 1). In addition, at every visit for an out-
patient medical care, from 0.5 to 2 times weekly, the onset of
adverse effects had been confirmed in patients; thus, this study
was conducted as having those patients with accurate descrip-
tion contained in the records for the presence/absence of ad-
verse effects as the study subjects. Although the study was de-
signed as a retrospective structure, it was ensured not to be
confused between “adverse effects not checked” and “no ad-
verse effects” by taking aforementioned measures.

The abdominal discomforts included all disturbances in the
gastrointestinal system, such as abdominal distention and dys-
pepsia. Skin rash included all rashes from local to systemic
rashes (Fig. 2), but without including small number of rashes
like 1—2 spots or pimples. Subjective feelings of swelling face
or extremities were included as edema. Hot flush had includ-
ed such symptoms like facial blush or sense of fever. Overall
dyspepsia included those cases that patients feel systemic
powerlessness or feel losing vitality. Other adverse effects, ex-
cept skin rash were defined based on the subjective feelings of
patient rather than any objective signs. Meaning, some patients
complained of discomfort subjectively, but there were cases
without a clear abnormality when medical staff evaluated such
discomfort.
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Fig. 1. List of adverse effects known to be related with systemic ste-
roid treatment. All patients involved in this study were fully informed
about adverse effects likely to appear in prior to using the drug, and
received the list of adverse effects.
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Fig. 2. Example of skin rash induced by high dose steroid therapy.
Methylprednisolone 48 mg was prescribed for 1 week with 5 days
of tapering dose due to sudden sensorineural hearing loss. After se-
veral weeks multiple red papules developed over the whole body.
It was especially noticeable on the back of this patient.



Out of the 500 patients in total, 424 patients (84.8%) were
with sudden sensorineural hearing loss, followed by 49 pa-
tients (9.8%) with Bell’s palsy, 13 patients (2.6%) with Ramsy-
Hunt syndorme and 14 patients (2.8%) with herpes zoster oti-
cus. The mean age of patients was 45.7 = 17.0 years old and
the gender ratio was 278 : 222. The numbers of those treated
as in-patient and those treated as out-patient were 250 and 250
patients, respectively. The out-patient group and the in-patient
group were constituted with each 250 patients intentionally,
taking age and gender into account. The mean age of patients
was 46.5 £ 17.2 years old in the in-patient group and 45.0 &
16.8 years old in the out-patient group, and each applicable
gender ratio was 137 : 113 in the in-patient group; whereas, it
was 141 : 109 in the out-patient group. There was no signifi-
cant difference in the mean age, as well as the gender ratio be-
tween the two groups. Hospital admission was determined by
personal choice of patients, as well as depending on the over-
all health conditions, and the in-patient duration was 7 days.
There was no difference in steroid prescription method and
dosage between the in-patient group and the out-patient group.
However, there were differences in the administration of di-
gestives, blood circulation promoter and anti-viral agent other
than digestives. More treatments with aforementioned drugs
were implemented in the in-patient group additionally, and as
the route of administration, injection was used more than the
oral form.

First of all, this study had investigated the types, prevalence
and onset timing of adverse effects after the intake of steroid
in the entire patient group. The onset timing of adverse effects
was calculated based on the time point that the applicable symp-
toms were found for the first time. Thereafter, the study had per-
formed a comparative analysis to identify whether there was
any difference in the prevalence of adverse effects between the
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in-patient group and the out-patient group. Computer software
(SPSS v12.0, IBM, Armonk, NY, USA) was used for statisti-
cal analysis with Student’s t-test and chi-square test.

Results

Total patient population

The incurrences of adverse effects were confirmed in 165
patients (33.0%) out of 500 patients in total, who had received
steroid therapy. Among those adverse effects, 62 patients
(26.8%) had shown abdominal discomfort as the most, follow-
ed by 34 patients (14.7%) with skin rash, 31 patients (13.4%)
with edema, and 16 patients (6.9%) with hot flushes in order
(Fig. 3). Abdominal discomfort and hot flushes had the high-
est prevalence in the first week, but were reduced in the prev-
alence at week 2 to 4; whereas, edema presented the highest
prevalence at week 2, and skin rash at week 3 (Fig. 4). Rarely,
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Fig. 4. Detection time point of each adverse effect. Abdominal dis-
comfort and hot flush was mostly detected on the first week. Swell-
ing was mostly detected on the second week. Meanwhile skin rash
was mostly detected on the third week. Considering that steroid was
only prescribed for 12 days, this means that adverse effects such
as skin rash may develop 1—2 week after finishing the medication.

Avascular necrosis
Cough |
Dry eye |
Desquamation
Wrist pain =
Acne @
Diarrthea ==
Hypertension ==
Hepatitis ==
Weight loss ==
Headache ==
Dry mouth ===
Polyuria ===
) . Weight gain  [=——m=
Fig. 3. Incidence of each adverse ef- Itching sensation ==—m
fect due to high dose steroid. When Constipation ===
all the subjects were analyzed as a Insomnia. [
General weakness
whole group, adverse effect of ste- Hot flush T———on————
roid was found in 33.0% of the pati- Swelling | 1
ents. Among these adverse effects, o R?Sh i 1
abdominal discomfort (26.8%) was | APdominal discomfort ‘ ‘ : : ‘ = ‘
most common followed by skin rash 0 10 20 30 40 50 60 70
(14.7%), swelling (13.4%), and hot flu- Numbser of patient
sh (6.9%).

www.audiology.orkr 67



Adverse Effects of Short-Term, High-Dose Steroid Therapy

Admission

Avascular necrosis
Cough

Dry eye
Desquamation
Wrist pain

Acne

Diarrhea
Hypertension
Hepatitis

Weight loss
Headache

Dry mouth
Polyuria

Weight gain
ltching sensation
Constipation
Insomnia
General weakness
Hot flush
Swelling

Rash

Abdominal discomfort

T T 1
20 30 40 50
A Number of patient

o
o

OPD

Avascular necrosis |
Cough

Dry eye
Desquamation
Wrist pain
Acne

Diarrhea
Hypertension
Hepatitis
Weight loss
Headache

Dry mouth
Polyuria
Weight gain

lfching sensation

Constipation

Insomnia
General weakness
Hot flush

HHHHHUUUUUUUU g

Swelling
Rash

Abdominal discomfort | ]
T T T T 1
0 10 20 30 40 50

B Number of patient

Fig. 5. Incidence of each adverse effect according to whether the patient was admitted or not. The incidence of each adverse effect was
significantly different between the admission group (A) and the out-patient department (OPD) group (B). Abdominal discomfort and swell-
ing were much more common among the OPD group when compared to that of the admission group. Meanwhile incidence of skin rash was

lower in the OPD group.

but possibly, there were patients to whom serious adverse ef-
fects had incurred, such as avascular necrosis of hip bone (n=
1) and toxic hepatitis (n=4).

Comparison between the in-patient group and the
out-patient group

There were significant difference in diagnosis of the in-pa-
tient group and the out-patient group (p=0.011). Sudden hear-
ing loss was diagnosed in 200 in-patients (80%) and in 224 out-
patients (89%), showing it was more in the out-patient group.
Whereas, Bell’s palsy were found in 30 in-patients (12%) and
19 out-patients (8%), 11 in-patients (4%) and 2 out-patients
(1%) as Ramsay-Hunt syndrome, and 9 in-patients (4%) and
5 out-patients (2%) as herpes zoster oticus, presenting there
were more numbers of in-patients in each diagnosis.

Incidences of adverse effects had been identified in 62 pa-
tients (25%) out of 250 in-patients and in 103 patients (41%)
out of 250 out-patients. The prevalence of adverse effects was
significantly lower in the in-patients compared to the out-pa-
tients (p<0.001). Also, there were significant differences in
the types of adverse effects between the in-patient group and
the out-patient group (p=0.022)(Fig. 5). The adverse effects in-
curred from the in-patients were abdominal discomfort from
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23 patients, skin rash from 20 patients, edema from 8 patients
and constipation from 6 patients, in order; whereas, the ad-
verse effects incurred from the out-patients were abdominal
discomfort from 39 patients, edema from 23 patients, skin rash
from 14 patients and hot flush from 14 patients, in order.

Discussion

From the study results, it was identifiable that the percent-
age of patients who had experienced adverse effects, among
the total population of patients who has been treated by a short-
term high-dose steroid, was 33.0%, indicating a quite high rate.
Therefore, the information on adverse effects should be ex-
plained to patients before making the steroid prescription. This
would reduce the anxiety of patients, prevent the distrust on
the medical staff and increase the compliance to the treatment,
even if any adverse effects incur. However, such values includ-
ed non-specific and minor subjective symptoms complained
by the patient in all, and the prevalence of clinically significant
adverse effects was likely lower. Another fortunate fact was
that the most adverse effects were not serious and recoverable
after discontinuity of drug administration.

The interesting matter at the incidence of each adverse ef-



fect is that some adverse effects begin to appear concurrently
with the drug intake, whereas some adverse effects incur be-
lated after completion of the drug intake. For example, abdomi-
nal discomfort had begun within 1 week immediately after tak-
ing the drug in many cases, while there was no case of having
abdominal discomfort newly at week 3 when the drug admin-
istration was ended. Meanwhile, the most cases of skin rash
had begun at week 3, when the drug administration was com-
plete. This was assumed because it took about 1 to 2 weeks
until the skin reaction appeared, as the immune mechanism
acted. Given the fact that the drug administration period was
12 days, it indicated these adverse effects could incur even 1
to 2 weeks after the completion of drug intake. Meaning, be-
cause there is a possibility to have belated onset of aforemen-
tioned adverse effects even after the completion of drug tak-
ing, it would be better to continue the observation of patients
up to 3 to 4 weeks.

According to an existing report, adverse effects had been
found in patients who took steroid after kidney transplant,
such as hypertension (15%), diabetes (10%), fracture (2%),
avascular necrosis of hip bone (8%) and cataract (22%).” How-
ever, this study had inconsistency in the doses of steroid ad-
ministration and the follow-up observation time for patients.
It had limitations in making comparison of a certain dose-in-
duced adverse effects, since some patient had used the short-
term therapy, while some other patients had used the long-term
therapy. A study pointed out that steroid can cause adrenal
suppression in patients with severe chronic obstructive pulmo-
nary disease.” Another study had reported that when perform-
ed the steroid therapy in 75 patients with polymyalgia rheu-
matica or giant cell arteritis, adverse effects had incurred, such
as fracture (10 patients), dyspepsia (5 patients), gastric ulcer (4
patients), diabetes (4 patients) and cataract (2 patients).” This
study was performed in patients who had been treated with
prednisolone at the dose of 10—40 mg/day for over 18 months,
and the doses were properly increased or decreased, depend-
ing on the systemic conditions of patients. The time that had
confirmed the onset of adverse effects was 1 time in 2 weeks
for the first 2 months, and thereafter 1 time in 2—3 months. As
aforementioned, the existing reports had focused on the adverse
effects caused by the long-term steroid therapy, so it had dif-
ficulties in comparing with the results of this study. Neverthe-
less, the important difference, identified from the existing re-
ports, and this study focused on the adverse effects predicted
for a short-term prescription, which were mostly minor and
recoverable, but the adverse effects predicted for a long-term
prescription were more severe and harmful to the health.

When a simple comparison was performed between the in-
patient group and the out-patient group, the prevalence of ad-
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verse effects was higher in the out-patient group. This may im-
ply that the in-patient treatment was helpful for decreasing the
adverse effects. However, several different explanations can
be made for this result and it seems difficult to derive a solid
conclusion on which the treatment measure is better. When rea-
sons for the lower incidence of adverse effects in the in-patient
group is speculated, first, the in-patient group took sufficient
rest, escaping from the daily life, whereas, the out-patient group
had to take steroid as performing various routine job-related
duties. Due to such difference, the drug metabolism of the pa-
tients may have been different between the two groups, and
consequently, the prevalence of adverse effects may differ. Sec-
ondly, the in-patient group took healthy meal regularly in op-
timized quantity, as provided by the hospital, whereas, it was
impossible for medical staff to control the eating hours, meal
quantity and its content in the out-patients group. Thereby, some
significant differences are likely to incur in abdominal discom-
fort felt by patients. As shown in Fig. 5, several differences ex-
ist between the 2 groups, but also it was identified that the dif-
ference in abdominal discomfort would be the largest. Thirdly,
the in-patient group may have had immediate resolution of dis-
comfort before medical record on the adverse effect was made.
This is because the patients can meet the medical staff, includ-
ing doctors and nurses, for 7 days at any time on a daily basis
and the medical staff will manage the discomfort more readi-
ly than the out-patient group. When immediate symptomatic
therapy has been done, patients may not consider the discom-
fort as a problem anymore and no record may be left. For ex-
ample, more antacid may have been prescribed in the in-pa-
tients group, and this may have reduced the incidence of ab-
dominal discomfort in this group. Lastly, since these two groups
were not assigned randomly, it is likely that there is a selection
bias. The in-patients were those who had selected to get more
active treatment, regardless what the reasons were. For exam-
ple, they had selected to be admitted to the hospital because
either the disease for which steroid had been used, got more
aggravated, or due to other past medical history. Accordingly,
it may be difficult to make a simple comparison between the
two groups. Aforementioned matters are important weakness-
es of this study, and because of such, it is difficult to prove whe-
ther there is any difference in the actual prevalence of the ad-
verse effects between the in-patient group and the out-patient
group. However, given the fact that most adverse effects ap-
pear within the first week, the in-patient treatment during the
first 1 week may be clinically relevant. In addition, acute man-
agement is available when any important adverse effects do
occur and this may be an advantage of hospitalized treatment.

Toxic hepatitis and avascular necrosis of hip bone were con-
sidered as serious adverse effects. And these serious side ef-
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fects had incurred in 5 patients in total. However, it is unclear
whether a short-term steroid prescription has a direct causal
relationship with these diseases, or coincidently accompanied
otherwise. In particular, 1 patient with toxic hepatitis had died
of the disease, but this case also could not be identified wheth-
er the cause of death was steroid or not. It was impossible to
analyze the risk factors of serious adverse effects because there
were not many incidences. But in case of toxic hepatitis, the li-
ver-related baseline disease is considered as an important fac-
tor from the fact that the patient was already a carrier of hepa-
titis virus even before the drug administration or that the he-
patitis had incurred from the patient whose serum aspartate
transaminase (AST) level or alanine transaminase (ALT) level
were already high from the beginning. Therefore, it is consid-
ered that we can be prepared against the onset of such serious
adverse effects by checking whether the patient is a carrier of
hepatitis virus, and by checking the liver function test results
in terms of serum AST and ALT levels in advance, before ad-
ministering the high-dose steroid.

Although the results are interesting, there are several short-
comings that may need careful interpretation to this study. First,
due to the retrospective design, we may have neglected some
important adverse effects, which cannot be detected by the pa-
tient, such as hyperglysemia. Second, in all the patients, antac-
ids were prescribe together with the steroid and in about half of
the patients antiviral agents and ginkgo leaf extraction agents
were prescribed together with the steroid. Accordingly, some
adverse effects may have been due to these adjunctive medica-
tions other than steroid. But since adjunctive medications were
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prescribed in low does and it has been already known that these
medications are not related with such adverse effects, we be-
lieve that most of the adverse effect is due to steroid. But this
point needs further verification.

Conclusion

The incidence of high dose short term steroid treatment may
be very high. The patients should be warned about these ad-
verse effects. Monitoring should be performed until 3—4 week,
since some adverse effects may not be detected until this time
point.
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