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Abstract:
Introduction: Antifungals are used to treat different fungal infections which affect different body part. Systemic
antifungals may result in many adverse effects especially gastrointestinal adverse effects. The Aim of these study is to
illustrate the common and serious adverse effects of antifungals on gastrointestinal system.
Methodology: contains 3 parts, searching Micromedex, searching the Web of Science and searching Cochrane library
for the adverse effects of antifungals.
Results and Discussion: The majority of the gastrointestinal adverse effects aren’t Serious such as nausea and
vomiting, the only serious adverse effects results by systemic antifungals are gastrointestinal hemorrhage and
pancreatitis.
Conclusion
There are many common and serious adverse effects for antifungals. Clinicians should exclude the use of drugs
associated with common or fatal adverse effects because numerous therapeutic alternatives exist for almost all
potential infections.
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INTRODUCTION:

Fungal diseases are often caused by fungi that are
common in the environment. These fungi sometimes
live externally for example in soil and on plants and
trees or internally for example in the inner surfaces or
on human skin. Most of these fungi aren’t dangerous,
but some of fungi species can be harmful [1].

Antifungals are used to treat different fungal infections
which affect different part especially skin, hair and
nails. Antifungal agents may cause many adverse
effects which are usually mild but occasionally can
cause serious adverse effects [2].

The Aim of these study is to illustrate the common and
serious adverse effects of antifungals on
gastrointestinal system.

METHODOLOGY:
The methodology contains 3 parts, the first part
includes searching Micromedex [3] for name of
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different antifungals and demonstrating the common
or serious gastrointestinal adverse effects.

The second part includes searching the Web of Science
[4] for articles related to the gastrointestinal adverse
effects of antifungals.

The third part include searching Cochrane library [5]
for the adverse effects of antifungals.

RESULTS AND DISCUSSION:

Do Antifungals cause common or serious adverse
effects?

Many antifungal agents result in adverse effects on the
gastrointestinal system. The majority of these adverse
effects are common but not serious such as diarrhea,
nausea, vomiting, indigestion, disorder of taste,
abdominal pain, constipation, pancreatitis and loss of
appetite. [3]. Table 1 shows the common and serious
gastrointestinal adverse effects caused by antifungals.

Diarrhea Pancreatitis
Nausea Gastrointestinal hemorrhage
Vomiting

Disorder of taste

Indigestion

Abdominal pain

Pancreatitis

Constipation

Loss of appetite

Serious adverse effects include pancreatitis and gastrointestinal hemorrhage. Pancreatitis is caused by caspofungin
Acetate and voriconazole , gastrointestinal hemorrhage is results from amphotericin B liposome and flucytosine[3].
Table 2 shows the antifungals that lead to serious gastrointestinal adverse effects.

Voriconazole

Flucytosine

Itraconazole

Amphotericin B Liposome
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Out of these fourteen Antifungal medications, twelve
medications cause nausea and vomiting, nine
medications cause diarrhea, one causes indigestion,
one causes disorder of taste, one causes abdominal
pain, one causes constipation and one causes loss of
appetite.

What are the Antifungals that result in common or
serious gastrointestinal adverse effects?

The majority of systemic Antifungals cause adverse
effects with the exception of nystatin that doesn't cause
common or serious gastrointestinal adverse effects. A
systematic review about the efficacy of nystatin in the
treatment of oral candidiasis showed that the adverse
effects for it are the poor taste and other
gastrointestinal adverse effects such as nausea and
vomiting but these adverse effects aren’t common or
serious [6].

Amphotericin B is available in more than one form.
Amphotericin B is available as intravenous powder for
solution and can cause renal impairment, infusion-
related toxicity and gastrointestinal adverse effects [7].
Amphotericin B gastrointestinal adverse effects are
caused commonly and include diarrhea, indigestion,
loss of appetite, nausea and vomiting. Amphotericin B
Lipid Complex is an intravenous suspension and
doesn’t cause common or serious adverse effects.
Amphotericin B Liposome is an intravenous powder
for solution and cause common adverse effects such as
diarrhea, nausea and vomiting. In addition,
Amphotericin B Liposome can cause a serious adverse
effects which is gastrointestinal hemorrhage.
Amphotericin B cholesteryl sulfate complex is
available as intravenous powder for injection and
causes nausea , vomiting commonly.

Liu M et al demonstrate that amphotericin B new
formulations such as lipid formulations may have
reduced adverse effects than the standard amphotericin
and is suitable for the clinical practice [8]

Clotrimazole is available as topical cream and vaginal
cream and may cause nausea and vomiting as a
common adverse effects. Flucytosine is available as
oral capsule and may cause abdominal pain, diarrhea,
nausea and vomiting as a common adverse effects also
can result in serious adverse effect which is
gastrointestinal hemorrhage. Francis P et al
demonstrated that there are many negative outcomes
for the using of flucytosine in myelosuppressed
patients such as the potentially dose-limiting,
gastrointestinal, hepatic and hematologic toxicities of
it. The major gastrointestinal adverse effects for it
include reversible nausea and diarrhea [9].
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Anidulafungin is available as intravenous powder for
solution and can cause diarrhea as a common adverse
effects. Caspofungin Acetate is available as
intravenous powder for solution and can cause
diarrhea as a common adverse effect and pancreatitis
as a serious adverse effects.

Isavuconazonium Sulfate is available as intravenous
powder for solution and oral capsule. Isacuconazole is
generally well-tolerated, its adverse effects include
elevated hepatic enzymes, headache, gastrointestinal
effects and hypokalemia. Its gastrointestinal adverse
effects include constipation, diarrhea, nausea and
vomiting. [10,11,12]

Fluconazole is available as oral powder for
suspension, oral tablet and intravenous solution and
can cause gastrointestinal adverse effects and hepatic
impairment. The gastrointestinal adverse effects of it
include nausea and vomiting. Brown S reported that
fluconazole commonly causes adverse effects such as
headache, diarrhea and gastrointestinal pain [13].
Galgiani J reported that the adverse effects of
fluconazole are primarily gastrointestinal [14]

Ketoconazole is used topically and systemically, and
available as oral tablet and as topical (cream, foam,
shampoo, gel) and causes nausea and vomiting
commonly. Bok R et al reported that the most common
adverse effects for ketoconazole is gastrointestinal
intolerance, followed by fatigue, liver problems and
changes in the skin [15].

Griseofulvin is available as oral suspension, oral tablet
and causes common adverse effects such as diarrhea,
nausea and vomiting. By comparison between the
adverse effects between azole drugs and griseofulvin,
the most common adverse effects for griseofulvin are
allergic reactions and gastrointestinal disturbances and
for azole medications nausea and vomiting [16].

Itraconazole is available as oral capsule, oral solution,
oral tablet and causes abdominal pain, diarrhea, nausea
and vomiting commonly also it causes serious adverse
effects which is pancreatitis. Groll A et al
demonstrated that only 11.5 % of the patient using
cyclodextrin Itraconazole developed mild to moderate
gastrointestinal disturbances [17]. Gupta A et al
demonstrated that itraconazole is well tolerated and is
effective, and the most common adverse effects are
gastrointestinal upset, transient skin reaction and
headache which are usually minor and reversible
adverse effects [18]. Poirier M et al reported that
itraconazole is generally well tolerated but can cause
adverse effects, the most frequently reported adverse
effects are dizziness and gastrointestinal disturbances
[19]. Only 11.11 % of patients who used itraconazole
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in another study developed minor gastrointestinal
adverse effects [20]. Simon A et al demonstrated that
itraconazole results in adverse effects such as
gastrointestinal adverse effects in addition to other
adverse effects that lead to the cessation of its using as
a prophylaxis in about 11 % of all courses [21]

Terbinafine hydrochloride is used topically and
systemically and is available as oral tablet, topical
cream, topical spray and causes common adverse
effects such as diarrhea, disorder of taste, indigestion,
nausea and vomiting. Sacks PL et al comparing
terbinafine tablets against placebo reported that
systemic antifungals may lead to a fewer
gastrointestinal disturbances compared to placebo
[22]. Terbinafine can cause adverse effects such as
gastrointestinal symptoms, headache and infections
[16]. Ma Y et al reported that oral administration of
terbinafine has been associated with many problems
including gastrointestinal adverse effects [23].

Bell-Syer S et al showed that terbinafine, griseofulvin,
itraconazole, fluconazole and ketoconazole caused
adverse effects with gastrointestinal effects is the most
commonly reported [24]. Darkes M.J.M et al
demonstrated that the post marketing surveillance
confirmed that the terbinafine is generally tolerable
and only 10.5 % developed adverse events which are
mainly gastrointestinal effects [25].

Effective treatment with griseofulvin, terbinafine,
itraconazole and fluconazole in another study showed
that adverse effects were reported only in griseofulvin
group. [26]. Binder M et al showed that only 5.3 % of
the patient receiving terbinafine developed adverse
effects mainly gastrointestinal and skin rashes [27].

Goodfield M et al showed that only minor adverse-
effects occurred in 33% of those taking terbinafine
compared with 41% of the placebo-treated group,
these adverse events were mainly affect the
gastrointestinal system [28]. Oral treatment with
terbinafine is effective and generally well tolerated in
patients with onychomycosis, the adverse effects of
terbinafine were mostly mild-to-moderate
gastrointestinal symptoms [29]

Micafungin is another antifungal agent that causes
common adverse effects such as diarrhea, nausea,
vomiting and is available as intravenous powder for
solution. Posaconazole is available as intravenous
solution, oral suspension, oral tablet and causes
diarrhea, nausea, vomiting commonly. Epstein D et
al  showed that Micafungin should be used as
antifungal prophylaxis in myelodysplastic syndrome
and in acute leukemia instead of posaconazole due to
gastrointestinal intolerance or adverse effects of it
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[30]. Posaconazole is well tolerated, the most common
complaint of it is gastrointestinal adverse effect mainly
diarrhea and nausea [31].

Voriconazole is available as intravenous powder for
injection, oral powder for suspension, oral tablet and
causes common adverse effects such as diarrhea,
nausea and vomiting and serious adverse effects such
as pancreatitis. Voriconazole use results in
gastrointestinal, neurological, dermatological, renal
and hepatobiliary adverse drug reactions [32].

The main toxicities for the using of high dose of
voriconazole are gastrointestinal and neuropsychiatric
toxicities [33]. Xu SX et al reported that voriconazole
results in lower gastrointestinal adverse effects over
fluconazole [34]. Xu S et al study about the
pharmacokinetics of voriconazole demonstrated that
voriconazole results in  mild to moderate
gastrointestinal adverse effects [35]. Lemetayer J et al
stated that both posaconazole and voriconazole cause
lower gastrointestinal adverse effects but greater
hepatic adverse effects than fluconazole [36]

CONCLUSION:

There are many common adverse effects for
antifungals such as diarrhea, nausea, vomiting,
abdominal pain, loss of appetite, constipation and
other adverse effects that occur commonly with
systemic antifungals. Serious adverse effects include
pancreatitis that is caused mainly by caspofungin
acetate and voriconazole , and  gastrointestinal
hemorrhage that is caused mainly from amphotericin
B liposome and flucytosine. Clinicians should
eliminate the use of drugs associated with common or
fatal adverse effects because numerous therapeutic
alternatives exist for almost every potential infection.
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