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Background: Long-term oral corticosteroids have an important role in dermatological care
in Madagascar. However, significant adverse effects have been associated with continuous
exposure to oral corticosteroids.

Objective: We aim to assess the adverse effects of long-term corticosteroid therapy in
patients seen in the Department of Dermatology at the University Hospital Joseph Raseta
Befelatanana Antananarivo (UH/JRB), Madagascar, and to identify the risk factors asso-
ciated with these adverse effects.

Methods: A cross-sectional study was conducted during 4 months to assess the adverse effects
of long-term corticosteroid therapy in patients seen in the Department of Dermatology. Patients
treated with oral corticosteroids for more than 3 months were included in our study.

Results: The prevalence of long-term use of oral corticosteroids in the Department of
Dermatology of UH/JRB was 34.28%. A total of 51 patients were included and adverse
effects occurred in 64.70% of this population. Repetitive infections and cutaneous adverse
reactions were the most frequent adverse effects, in 23.52% and 11.76% of cases, respec-
tively. There were no correlations between age, gender, type of disease treated, the molecule
used or daily dose and the risk of adverse effects. Patients who received a corticosteroid dose
of more than 40 mg daily (longer than 3 months) or a high cumulative dose of
corticosteroids had a high risk of adverse effects.

Conclusion: Repetitive infections and cutaneous adverse reactions are the most frequent
adverse effects of long-term oral corticosteroid use. Prescribing the lowest effective dose
may reduce the risk of these adverse effects. Furthermore, prevention of the adverse effects
of corticosteroids through diet, calcium and vitamin D supplementation is strongly recom-
mended during long-term oral corticosteroid therapy.
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Introduction

Corticosteroids are commonly prescribed for a variety of indications owing to their
wide range of effects on the human body.! They possess potent anti-inflammatory,
immunomodulatory and antineoplastic properties.” In France, nearly 1% of the general
population and 3% of people over 70 years receive long-term corticosteroids.’ In the
USA, nearly 1.2% of the adult population receive long-term oral corticosteroids.*
Glucocorticoids are important in the treatment of many inflammatory, allergic, immu-
nological and malignant disorders; the toxicity of glucocorticoids is one of the
commonest causes of iatrogenic illness associated with chronic inflammatory disease,
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which requires strict monitoring of patients. After several
weeks of treatment, 60-80% of patients report an adverse
effect of treatment.* In developed countries, bone-related
adverse effects are the most reported, mainly osteoporosis,”
whereas in Africa metabolic effects are the most reported.®’
Long-term oral corticosteroids have an important role in
dermatological care in Madagascar. Infrequent conditions
in developed countries, such as leprosy reactions, are treated
with corticosteroids. In Madagascar, no data concerning the
adverse effects of long-term oral corticosteroids have been
reported. So, we aim to evaluate the prevalence of adverse
effects of long-term oral corticosteroids in the Department of
Dermatology at University Hospital Joseph Raseta
Befelatanana (UH/JRB), and to identify the risk factors
associated with the occurrence of these adverse effects.

Methodology

A cross-sectional study was conducted during 4 months
(from June 2019 to September 2019) in the Department of
Dermatology, UH/JRB, which is the reference center on
Dermatology in Madagascar. Patients treated with oral
corticosteroids for more than 3 months were included in
our study. The patients were interviewed using a structured
questionnaire. Patients who refused to answer the ques-
tionnaire were excluded.

Ethical Considerations

Written informed consent was obtained from the patients
prior to study commencement. Patients gave also consent
to have their data published. All study procedures were
performed in accordance with the Ethics Committee of
University Hospital Joseph Raseta Befelatanana,
Antananarivo, Madagascar, and conducted in accordance

with the Declaration of Helsinki.

Statistical Analysis

Data were collected in Excel 2010 and analyzed by Epi
Info version 7.2.2.6 software. Data were analyzed using
Fisher’s exact test for differences of categorical variables
such as gender, medical history, indications for corti-
cotherapy and type of molecule. Significance was set at
p<0.05.

Results

In total, 295 patients were seen in the Department of
Dermatology, UH/JRB, during the 4-month study period.
Among 60 patients treated with oral corticosteroids for
more than 3 months, 51 patients were included, of whom

33 patients presented adverse effects. The mean age was
34.04 years (minimum 4 years; maximum 91 years). No
significant correlation was found between age and the risk
of adverse effects (p=0.64). A female predominance was
noted, with a sex ratio (male/female) of 0.41 in our study.
No correlation was found between gender and risk of
adverse effects (p=0.64). Corticosteroids were prescribed
for 25 patients who presented lupus erythematosus (49%),
14 patients with leprosy reaction (27.45%), eight patients
with scleroderma (15.69%) and four patients with other
skin diseases (7.84%).

Prednisone was the molecule used in 44 patients
(86.2% of cases) and prednisolone in seven patients
(13.72%). Two patients (3.92%) received a corticosteroid
dose of less than 10 mg per day, 30 patients (58.88%)
received 10—40 mg per day, and doses of more than 40 mg
daily were reported in 19 patients (37.25%). Overall, 25%
of patients who received a corticosteroid dose of less than
or equal to 40 mg daily presented adverse effects com-
pared with 52.63% of patients treated with doses of more
than 40 mg daily. The median duration of corticosteroid
therapy was 13 months (range: 3—48 months). All patients
included in the study had received calcium and vitamin D,
but potassium supplementation was optional.

In our study, patients who had adverse events were
treated concomitantly with hydroxychloroquine in
64.43% of cases, with anti-leprosy multidrug chemother-
apy (dapsone, clofazimine and rifampicin) in 15.15% of
cases and with methotrexate in 15.15% of cases. The
baseline characteristics of the patients included in this
study are shown in Table 1.

Among 33 patients (64.70%) who presented adverse
effects
(23.52%) presented recurrent infections (urinary infection,

of long-term oral corticosteroids, 12 cases

paronychia, pneumonia and dermatophyte infection).
Cutaneous, musculoskeletal, digestive and neuropsychia-
tric adverse effects were observed in six cases (11.76%),
four cases (7.84%), four cases (7.84%) and two cases
(3.92%), respectively. Hypokalemia was seen in two
patients and steroid-induced diabetes was found in three
patients who received corticosteroids at doses of more than
20 mg per day. The adverse effects of corticosteroids seen

in our patients are listed in Table 2.

Discussion

Corticosteroids have been shown to be effective in treating
dermatological conditions and are currently used as a first-
line immunosuppressive therapy. Our study found no
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Table | Baseline Characteristics of Patients Included in the  Table 2 Adverse Effects of Corticosteroids
Study R
Type of Adverse Effects Number of Patients (%)
Characteristics Adverse Adverse p-Value
Effects + Effects — Recurrent infection
Pneumonia 5 (15.15%)

Gender Urinary infection 4 (12.12%)

Female 24 12 0.64 Paronychia 3 (9.09%)

Male 9 6

Cutaneous

Age Hirsutism 2 (6.06%)

=41 years 24 12 064 Bullous dermatosis 2 (6.06%)

>4]| years 9 6 . .

Dermatophyte infection 1 (3.03%)

Medical history Pruritus 1 (3.03%)

No 23 13 0.25

Yes 12 3 Musculoskeletal 4 (12.12%)
Indications Digestive

Lupus erythematosus 14 12 Gastroesophageal reflux 1 (3.03%)

Leprosy reaction I 3 Epigastralgia I (3.03%)

Scleroderma 5 3 0.24 Diarrhea I (3.03%)

Other disease 3 0 Vomiting and gastritis 1 (3.03%)
Type of molecule Neuropsychiatric

Prednisone 28 6 0.68 Insomnia 1 (3.03%)

Prednisolone 5 2 Mood change 1 (3.03%)
Daily dose Hypokalemia 2 (6.06%)

<40 mg 8 24 0.04

>40 mg 10 9 Steroid-induced diabetes 3 (9.09%)
Concomitant treatment

No 2 16

Yes 31 2 291 dose of drugs with hepatic metabolism, such as

significant correlations between age, gender, indication or
type of molecule and risk of adverse effects. However,
a significant correlation was found between daily dosage
(more than 40 mg), taking concomitant treatment and the
occurrence of adverse effects.

A significant correlation (p=0.04) was found between
daily dosage and the risk of adverse effects, and this was
more frequent in patients who received a corticosteroid
dose of more than 40 mg daily or a high cumulative dose
of corticosteroid (52.63% of cases). Our result is consis-
tent with results reported by previous authors. Adverse
effects depend upon the dose, according to several
authors,®® as well as on a high cumulative dose of
corticosteroids.'®

In our study, 93.93% of patients who presented adverse
effects were receiving concomitant treatment, such as
hydroxychloroquine, chloroquine, chemotherapy for
leprosy (dapsone, clofazimine and rifampicine) or metho-
trexate. Rifampicine is a potent inducer of several meta-

bolic enzyme pathways, so it is necessary to increase the

corticosteroids."!

Chloroquine and hydroxychloroquine
may induce QT/QTc prolongation.'> Hypokalemia induced
by corticosteroids could potentiate this cardiotoxicity by
decreasing cardiac contractility. However, no patient in our
study had cardiovascular adverse effects.

It is common for long-term corticosteroid therapy to
lead to bone loss, which is variable from one patient to
another.'® In our study, 12.12% of cases had bone-related
adverse effects, including 9.09% with low back pain and
3.03% with pelvic joint pain with bone demineralization
on radiography. Secondary osteoporosis and non-traumatic
osteonecrosis are the most common bone adverse effects
of long-term corticosteroids.” According to the literature,
the risk factor involved in secondary osteoporosis is lower
bone mineral density before the use of corticotherapy.
Moreover, bone loss is dose dependent and occurs mainly
in the first 6 months after initiation of glucocorticoid
therapy. The cumulative dose is also related to the severity
of bone loss."”

Owing to a lack of resources, no diagnosis of bone loss
was made in our study, but low back pain and pelvic joint
pain in patients are probably related to secondary
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osteoporosis or aseptic osteonecrosis. Our study showed
no correlation between bone loss and the daily dose of
corticosteroids (p=0.16), and 31.25% of bone adverse
effects appeared during the first 3 months of the treatment.
In fact, 76.47% of patients in our study received regular
calcium and vitamin D with a low-sodium diet.
Hajiroussou and Webley showed, in their cohort study,
that bone loss is maximal during the first 6 months of
treatment (12% of bone loss) and then more limited (2—
5% per year)."?

In our study, 12.12% of cases presented digestive side
effects such as gastroesophageal reflux, epigastralgia, diar-
rhea, vomiting and gastritis. A large meta-analysis showed
that corticosteroid use was associated with increased risk
of gastrointestinal bleeding and perforation for hospita-
lized patients only, but not for patients in ambulatory
care.' The occurrence of peptic ulcer during corticoster-
oid treatment was low (less than 2% of patients), but
markedly increased in some groups of subjects (those
with concomitant intake of NSAIDs or a history of peptic
ulcer).

In the present study, 36.37% of adverse effects were
recurrent infections. All of these patients received a daily
corticosteroid dose of up to 10 mg. It is well known that
the immunosuppressant effects of corticosteroids in supra-
physiological doses can lead to patients having increased
susceptibility to infection, to deterioration in those with
existing infections or to activation of latent infection.'”
The risk of recurrent infection is lower in patients who
receive a daily dose of less than 10 mg or a cumulative
dose of less than 700 mg.'®!”

Psychiatric adverse effects, ranging from insomnia to
mood changes, were reported in our study; however, no
patient had severe psychiatric adverse events. Insomnia,
which was maximal at the beginning of corticosteroid
treatment, was reported by several patients.'®'? In patients
in our study, insomnia was rapidly resolved when the daily
dose was decreased, so they did not require alternative
treatment or cessation of treatment. The patients who had
psychiatric side effects were all active smokers; this is
consistent with the result reported by Laouar and
Makhloufi, who showed that among 78% of cases with
neuropsychiatric adverse effects, 18% were active
smokers.””

Cutaneous adverse effects, such as hirsutism and der-
matophyte infection, were found in 18.18% of cases in this
study. Corticosteroids can induce many cutaneous adverse
effects, such as striae,

atrophy, telangiectasia,

hypopigmentation and delayed healing. Fardet et al
reported, in a cohort study in two centers in France, that
hirsutism and corticosteroid-induced acne affected 10—
30% of patients, and 46% of patients receiving an average
dose of 31 mg prednisone over 3 months developed hirsut-
ism, spontaneous ecchymosis or impaired healing.'®

Six percent of cases presented hypokalemia in our
study. In a general review, Gennari reported that kalemia
decreased from 0.2 to 0.4 mmol/L during long-term oral
corticosteroid therapy.?' The correlation between corticos-
teroids and hypokalemia is ambiguous. Few studies have
reported an association between corticotherapy and
hypokalemia.*

Steroid-induced diabetes was found in three patients
who received corticosteroids at a dose of more than 20 mg
per day. The exact prevalence of hyperglycemia secondary
to glucocorticoid therapy is not known, making this an
unpredictable challenge for general practitioners and endo-
crinologists alike.”*** A 2014 meta-analysis indicated that
the rates of glucocorticoid-induced hyperglycemia and
diabetes were 32.3% and 18.6%, respectively.”> The prob-
able risk factors for corticosteroid-induced diabetes are
older age, higher glycosylated hemoglobin (HbA;.) level
and lower estimated glomerular filtration rate (eGFR).*
Some studies reported that the dose of glucocorticoid was
not statistically significantly related to the development of

steroid-induced diabetes.?®>’

Conclusion

The use of long-term oral corticosteroids is common in
dermatology. Our study shows that there were no
correlations between age, gender, type of disease treated
and the molecule used, daily dose and the risk of adverse
effects. Patients who received a corticosteroid dosage of
more than 40 mg daily or a high cumulative dose of
corticosteroid had a high risk of adverse effects. Our
study has a limitation, in that only patients seen in the
Department of Dermatology in the UH/JRB were included,
resulting in a small sample size.

Disclosure
The authors report no conflicts of interest in this work.
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