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ABSTRACT

Corticosteroids are lifesaving drugs; however, their abuse has been noted in general population. The objectives of the review were
to highlight the adverse effects after prolonged use and abuse of corticosteroids. The review covers the period of 2000-2023. After
extracting information from over 76 articles and evaluating their quality, data was presented as PRISMA diagram. The main adverse
effects appear after abuse or prolonged use of corticosteroids are immune suppression, osteoporosis, weight gain, stunted growth
in children, glucose intolerance, hypertrichosis, acne, telangiectiasis, hypertension, mood disorder, rosacea, peri-oral dermatitis,
fibrosis of renal, cardiac and vascular cells, hormonal-disturbances, cataract, glaucoma and prolong use in COVID-19 patients
enhanced the mortality. Mostly corticosteroids were used as a fairness cream for a long time without medical supervision. Despite
corticosteroids’ clinical benefits, their abuse as fairness cream is not justified. Therefore, the general public has to be educated
about the adverse effects associated with corticosteroid prolongation and abuse. A coordinated strategy is required among patients,
physicians and pharmacists to stop the mistreatment of topical corticosteroids.
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INTRODUCTION

Corticosteroid drugs are often inexpensive and their
prolonged use has been noted in the general population
with various adverse effects [1]. Long-term usage of
corticosteroids has resulted in weight gain, osteoporosis,
hypertension, diabetes mellitus, cataracts, dyspepsia,
and mental health issues [2, 3]. In general; patients hardly
know about prescription medications [4]. The majority of
patients are ignorant of the drug’s recommended use,
adverse effects, and caution [4]. The causes of abuse
and prolonged use of corticosteroids can be divided into
three categories: systemic (the hospital doesn’t have any
pharmacists), patient-related (patient illiteracy, lack of
specific labeling on medications for patients who cannot
read), and health management related (increased
workload, inadequate time and attention provided
by authentic professionals to patients); these factors
significantly contributed in patients’ understanding and
awareness of drugs [4].

Most  organ systems e.g. musculoskeletal,
gastrointestinal, cardiovascular, endocrine,
neuropsychiatric, dermatologic, ophthalmic, and
immunologic are affected by abuse and prolonged use
of corticosteroids [5]. Outcomes of abuse and prolonged
use included hypertension and dyslipidemia [6]. It is also
recommended that during the first two to three days of
treatment with a medium-high dose of glucocorticoids;

glycemic levels should be assessed in the morning,
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lunch postprandial or dinner pre-prandial [7]. If the
patient has a risk factor of type Il diabetes; glycemic
levels should be assessed even in cases when low
doses of corticosteroids are prescribed [7]. Unexpected
hyperglycemia appears as a result of the start of
glucocorticoids, which frequently results in hospital
admissions and/or extended hospital stays, elevated
infection risks, and diminished graft function in recipients
of solid organ transplanted patients [8]. According to
one reference, serious complications associated with
hyperglycemia due to prolonged use of corticosteroids
might lead to hospitalization, extended hospital stays,
or recurrent ER visits [9]. Glucocorticoids increase
hepatic gluconeogenesis and decrease the absorption
of glucose by peripheral tissues like muscle cells and
adipocytes might result in hyperglycemia [10, 11].

Abuse of mineralocorticoids also results in promoting
peritoneal, cardiac, vascular, and renal fibrosis [12].
Corticosteroids can be given orally, topically, and 1V; as
compared to topical or inhaled corticosteroids, oral and
IV corticosteroids are more likely to have side effects
since they are absorbed systemically [13]. It is thought
that prolonged abuse of steroids will result in more side
effects; oral prednisolone prescriptions exceeding 5
mg are classified as high doses and longer treatment
periods exceed one month [13]. Their abuse potential
is high because they offer quick symptom alleviation in
dermatoses [14] occasionally used as a depigmenting
agent in cosmetic procedures [1] some general
practitioners prescribe topical steroids for all skin rashes
with extended periods, which exacerbates the adverse
effects of these medications [1]. Topical Corticosteroids
(TC) abuse in patients with facial dermatoses is also
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quite common [15]. TC use as a fairness cream is
also the most common abuse [14]. Serious negative
repercussions associated with prolonged use of topical
corticosteroids are rebound erythema, burning, and
scaling [16]. This disorder has been called “topical
steroid-dependent face” (TSDF) [16]. Orthopedic
surgeons and primary care physicians frequently use
intra-articular corticosteroid injections to alleviate knee
discomfort related to osteoarthritis (OA) [17]. Meta-
analyses have indicated that intra-articular use only
provides relief for up to six weeks [15].

Corticosteroid therapy (CST) has been used mostly
in acute respiratory conditions, which gives the same
pathological features as COVID-19 diseases like Severe
Acute Respiratory Syndrome (SARS-CoV), Middle East
Respiratory Syndrome (MERS-CoV) and community-
acquired pneumonia (CAP), as well as in H1N1
influenza [18]. Corticosteroids have been linked to delay
in viral clearance, their use was not advised early in the
COVID-19 pandemic except for concurrent conditions
such as Acute respiratory distress syndrome (ARDS)
and septic shock [19]. Alarge randomized trial found that
treating patients with severe and critical COVID-19 with
dexamethasone improves survival [18]. In a retrospective
cohort analysis of hospitalized patients with positive
SARS-CoV-2, it was demonstrated that more than 10
days usage of corticosteroids was associated with a
higher risk of in-hospital death compared to 10 days of
therapy [20].

Corticosteroids can cause a wide range of adverse
psychological side effects (APSE), from moderate mood
swings, emotional instability, and cognitive impairments
to severe psychotic symptoms such as auditory
hallucinations or persecution delusions [21]. Literature
mentioned that depressive symptoms are typically
induced by prolonged treatment [22]. The most frequent
side effects of short-term corticosteroid medication
are euphoria and hypomania, however, other potential
consequences included are confusion, delirium, and
even psychosis [22]. A significant portion of individuals
take corticosteroids at night, which results in severe
adrenal suppression [23]. Ayurvedic, homeopathic, and
unknown or other category of drugs were found to have a
different percentage of steroids; regarding which neither
patient nor prescriber might be aware and unnecessarily
patient is exposed to steroids [24].

Writing a review on the present subject is mainly aimed
to highlight the adverse effects associated with abuse
and prolonged use of corticosteroids in the general
population, which can lead to a range of adverse
outcomes. It’s crucial to emphasize that Corticosteroids
should only be used under the guidance and supervision
of a healthcare professional and according to prescribed
regimens. Many patients in Pakistani society still use
steroids without medical consultation.

METHODOLOGY

To write an in-depth review, literature was collected
from the year 2000 to 2023. Collected articles were
more than 50; articles focused on the reasons for using
corticosteroids in the general population and knowledge
about their adverse outcomes if used for a long time.
The relevant literature was gathered from PubMed,
Google Scholar, PakMediNet, the National Database of
Indian Medical Journals, African Journals Online (AJOL),
Science Direct, BMJ (British Medical Journals), Karger,
Indian Journal of Clinical Biochemistry, The Academy
of Psychosomatic Medicine, Europe PMC, National
Library of Medicine, Dove Press, Research Gate,
Journal of the National Medical Association, American
Society of Regional Anesthesia and Pain Medicine,
Journal of translational internal medicine. Keywords
and truncation techniques were used for the collection
of the literature. More than 70 publications about the
uses and abuses of corticosteroids were obtained; they
were selected based on appropriate information, quality,
data, and presentation of the results. The whole process
followed the PRISMA flow diagram (Fig. 1) [25]. The
quality of literature is classified by the GRADE (Grading
of Recommendation Assessment, Development, and
Evaluation) criteria [26, 27].

Inclusion Criteria

Literature was obtained for all those diseases where
corticosteroids were clinically indicated particularly
for chronic diseases, literature about awareness of
corticosteroids adverse effects published from 2000 to
2023.

Exclusion Criteria

Published literature before the year 2000. Corticosteroids
were prescribed for acute conditions.

70 evidences identified by database

[20 from Science direct; 11 from BMJ; 04 from Karger;
0lfrom Indian journal of clinical biochemistry; 05 from
Google Scholar, 04 from PUB MED; 02 from The Academy
of Psychosomatic Medicine; 08 from Europe PMC; 04 from

06 evidences identified by other sources

[03 from edited text books; 01 from Mayo
Clinic Proceedings; 01 from medical blog; 01
from Seminars in Fetal and Neonatal
Medicine]

National Library of Medicine; 01 from Dove Press; 02
Research Gate; 01 from JOURNAL OF THE NATIONAL
MEDICAL ASSOCIATION; 05 from American Society of

Regional Anesthesia and Pain Medicine; 02 from JOURNAL
OF TRANSLATIONAL INTERNAL MEDICINE]

l |

68 evidences remained after removal of duplicates

Identification

[04 evidences collected from Science direct; 02 evidences was duplicated from Europe PMC; 01 evidence from
Google scholar and 01 from edited text books]

l l

04 evidences excluded due to
incomplete information

Screening

68 evidences screened

>
=
2
o
= 14 full text evidences excluded due
64 full text evid for eligibili P,
to non-eligibility
50 evidences included in the review
o [11 from Science direct; 8 from BMJ; 04 from Karger; Ifrom Indian journal of clinical biochemistry; 02 from
-g Google Scholar, 04 from PUB MED: 02 from The Academy of Psychosomatic Medicine; 04 from Europe PMC:; 04
S from National Library of Medicine; 01 from Dove Press; 01 Research Gate; 01 from JOURNAL OF THE
<

NATIONAL MEDICAL ASSOCIATION; 01 from American Society of Regional Anesthesia and Pain Medicine;
01 from JOURNAL OF TRANSLATIONAL INTERNAL MEDICINE; 03 from edited text books; 01 from Mayo
Clinic Proceedings; 01 from medical blog; 01 from Seminars in Fetal and Neonatal Medicine]

Fig. (1): PRISMA flow diagram.
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FINDINGS AND RESULTS OF REVIEW

The class of corticosteroids, route of administration,
study design, objective of study, outcomes, and quality
of study are mentioned in Table 1.

DISCUSSION

It is now a bleak reality that corticosteroids can have
adverse consequences that are dose- and time-
dependent [33]. In the physiological state; adrenal
glands cortex produce corticosteroids [34]. Adrenal
cortex produces two different forms of naturally occurring
corticosteroids: mineralocorticoids and glucocorticoids
[28]. All steroids in the body are produced from a
cholesterol moiety by a strictly controlled enzymatic
biosynthesis process [35]. In numerous body tissues
and organs including liver, skin epidermis, brain, and
prostate, additional alterations in the steroid structure
and its consequent activity may transpire [36].

On the other hand, the chronic low-to-moderate
dosage of a glucocorticoid may also result in several
significant adverse effects such as osteoporotic fracture
in up to 40% of patients [34]. Mineralocorticoids also
enhance the renal excretion of potassium, calcium,
and phosphate in replacement of sodium, so they can
cause fluid retention, edema, weight gain, hypertension,
and arrhythmias [12]. Since arthritis is a prevalent
chronic autoimmune illness, it requires long-term care
with steroid-based medications, therefore adverse
effects are inevitable [37]. Corticosteroids are used for
a variety of diseases, which are frequently referred to
the terms dermatoses and steroid-responsive disorders
[34]. Although corticosteroids are considered life-
saving medication; however, it is also recognized that
their abuse or prolonged use may also produce major
adverse effects [34]. These adverse effects included
skeletal muscular atrophy, fluid retention, mental
disorders, insulin resistance, myopathy, osteonecrosis,
hypertension, glaucoma, and gastric ulcer disease [3].

Psychotic or mixed emotional states, mania, sadness,
cognitive impairments, and mild psychiatric problems
(anxiety, sleeplessness, irritability, and mood swings)
are prevalent mental disorders caused by corticosteroids
[38]. These psychiatric issues frequently show up as
behavioral modifications in youths [22]. Due to this
reason, it is recommended that when the patient is on
long-term corticosteroid therapy; must be kept at an
effective dose of SSRIs (Selective Serotonin Reuptake
Inhibitors) [22]. Corticosteroid use in the short and long
term has been associated with cognitive impairments
[22]. Short-term treatments are associated with
reversible diminution of hippocampus neurons and
are suggestive of hippocampal dysfunction [22]. Risk
evaluation and mitigation (REM) should be applied to
individuals who experience mental health issues while
taking corticosteroids because of their risk of suicide
ideation [39]. REM is also necessary because mental
relapses from psychosocial stresses are not uncommon

and preventive measures are necessary [40]. Since
younger patients are more prone to experience psychotic
features and recurrences of corticosteroid-induced
mood disorders, hence more care should be given [38].
Psychiatrists ought to counsel other medical practitioner
[40] on corticosteroid treatment regimens, particularly
the effects of prolonged use of steroid pulse therapy [40].

Corticosteroids can induce chronic issues in COVID-19
patients, although they minimize immediate symptoms
of COVID-19 [41, 42]. Findings of the current review
in COVID-19 patients regarding prolonged use of
corticosteroid treatments were linked to a higher
probability of mortality, hence it is advisable for
hospitalized COVID-19 patients to receive corticosteroid
therapy for the shorter period until randomized controlled
trial results fill the gap of this knowledge [20]. Furthermore,
its usage is restricted due to potential adverse effects,
such as the appearance of black fungus in India among
steroid-treated COVID patients [42]. In this study, it is
recommended that severely sick COVID-19 patients
receive low doses of corticosteroids under the care of
knowledgeable medical professionals [42].

Topical corticosteroids are used to treat chronic
inflammatory skin diseases; however, their efficacy,
safety, tolerability, and adverse effects vary according
to several factors, including potency, the preparation
type, organic dilute solutions, quantity used, size of the
addressed body surface, frequency of implementation,
the location, patient age, applied technique, and state of
the skin barrier [43]. The emergence of an unexpected
dermatosis may not only be a medical but also a social
issue because of the development of steroid dermatitis
as a result of the self-application of local steroids as
cosmetic cream [44]. In children with moderate chronic
asthma when present with an acute exacerbation of
their condition, it is advised to use an oral corticosteroid
dosage of 1mg/kg daily; however, benefits are equivalent
to side effects and are unpleasant [45]. Fortunately,
an interview of parents of the children, who took
corticosteroids mentioned that after cessation of oral
steroid medication, behavior issues disappeared [45].

Hepatomegaly is another adverse effect observed in
children receiving 2-4 mg/kg of prednisone daily for whole
oneweek [45]. Althoughthe use of corticosteroids and their
association with hepatotoxicity is weak, the mechanism
and clinical implications are not fully understood [46].
Injury to the liver has been seen by several workers
receiving large doses of methylprednisolone [46].
Steroidal medications might potentially cause oxidative
stress and induce hepatotoxicity in human systems [47].
Many researches and investigations have demonstrated
that patients, pharmacists, and practitioners themselves
may abuse topical steroids [44]. In many countries
including Pakistan, steroids are accessible easily to
patients without medical prescription; e.g. despite being
prohibited by the Federal Ministry of Health, topical
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steroids are easily acquired without a prescription in the
maijority of African nations, including Nigeria [15]. This
easy access by patients further increases the potential
for abuse of corticosteroids.

In addition, it has been reported that due to the poor
quality control systems, certain alternative medicines
are available in the market for the treatment of acute
and chronic diseases; however, their analysis revealed
that these medications contained corticosteroids [24].
Roughly one-third of the population on corticosteroids
suffer adrenal insufficiency; this condition is more
common among patients who have been exposed to
high doses and prolonged corticosteroid therapies [48].
Patients who get corticosteroid medication for 14 to 21
days typically do not experience hypothalamic-pituitary
axis suppression, so there is no need for them to follow
a tapering schedule when stopping treatment [30]. It is
important to note that, there is no widely acknowledged
ideal regimen; nonetheless, tapering is necessary if the
therapy has been going on for longer than three weeks
[34]. When prescribing glucocorticoid to patients with
diabetes mellitus, it should be considered that it may
cause hyperglycemia [49]. Therefore, when managing
diabetic patients with corticosteroids; it is imperative to
regularly check blood glucose levels throughout corticoid
treatment [11]. In addition, hypoglycemia should be
taken into consideration by the physician when reducing
or stopping corticosteroids [9, 48].

RECOMMENDATIONS

The general public has to be educated and aware of
the adverse effects of prolonged corticosteroid use [50].
Controlling the OTC (Over-the-Counter) availability of
topical corticoids is a solution [50]. A coordinated strategy
is required among patients, physicians and pharmacists
to stop abuse of topical corticosteroids [50]. Steroids
must be used under medical supervision for legitimate
indications. Due to strong potency, extended duration of
action, and low mineralocorticoid impact; dexamethasone
appears to be the most viable option for managing cancer
pain [31]. Crohn’s and Colitis Foundation of America
views steroid-free remission as an ideal outcome for
treatment [32]. Prolonged corticosteroid use increases
hospital-acquired infections and also lengthens the
duration of antibiotics needed [20].

CONCLUSION

Corticosteroids have many clinical benefits; however, their
abuse and prolonged use may result in adverse effects.
In many clinical conditions, the use of corticosteroids
is not recommended, however, their abuse by patients
may produce adverse effects, e.g. as a fairness cream.
Clinicians should also take precautions and monitor
the patients while on corticosteroids because of their
potential for causing hepatotoxicity, hyperglycemia,
hypertrichosis, psychosis, depression, osteonecrosis,
osteoporosis, muscular atrophy, hypertension, glaucoma
and peptic ulcer disease.
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