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RETHINKING
[HE ROLE OF

METRONIDAZOL

IN VETERINARY MEDICINE

This article discusses the appropriate
and inappropriate uses of metronidazole,
highlights current research that
contradicts our older assumptions, and
prompts some questioning to determine
if this drug is an ideal choice.

BY DAWN KINGSBURY, DVM, PHD, DIP. ACVIM (SAIM),*
ELLEN BARBER,® AND HOLLY GANZ, PHD*

When your patients have diarrhea, a course of metronidazole
(Flagyl) might be the appropriate treatment. However,
this antibiotic has become a knee-jerk response to cases of
diarrhea based on good theory and historical practice, rather
than scientific evidence. A growing body of evidence-based
research suggests that metronidazole is much less effective for
some gastrointestinal conditions than previously thought. In
addition to potential adverse side effects, we now know that
metronidazole can cause unhealthy long-term changes in a

pet’s gut microbiome.!?

Because metronidazole has activity against several diarrhetic
agents, it has become the most frequently-used antibiotic
for nonspecific diarrhea.® But in some cases, it may be the
wrong choice. Several studies have found that metronidazole
doesn’t help inflammatory bowel disease (IBD)* or acute

diarrhea in dogs.®

So is metronidazole the right treatment for your patients? Or
could we be doing more harm than good by prescribing it?

N g

WHEN IS METRONIDAZOLE THE
RIGHT CHOICE?

Metronidazole is an extremely useful antibiotic and
antiprotozoal agent that’s been around since the 1950s. In both
human and veterinary medicine, it has cured life-threatening
anaerobic infections. Being bactericidal, metronidazole has
the potential to work faster and more efficiently than other

antibiotics (e.g. clindamycin).

® Metronidazole is effective against Bacteroides fragilis, a normal
gut and mouth commensal that can be isolated from wound
infections, abscesses, pyothorax, and cholangiohepatitis.
Metronidazole has historically been used for suspected
anaerobic osteomyelitis, especially involving the jaw and
mouth.® However, more recent reviews suggest suboptimal
bone penetration.”

e Metronidazole works well against Clostridioides — a genus

of bacteria that includes C. difficile, a well-known cause of

antibiotic-associated diarrhea in humans and an implicated
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cause in animals.®!® With regards to acute, nonspecific,
canine diarrhea cases given metronidazole, a one-to-two-day
shorter recovery has been reported.!!

e In pets, metronidazole has been used to treat Helicobacter
gastritis. However, resistance is problematic.’*™* When
polymicrobial sepsis is suspected, it’s a valuable and inexpensive
addition to the arsenal to broaden anaerobic coverage. Whether
used for Helicobacter or sepsis, metronidazole is combined
with other medications, which can complicate interpretation

of in vitro culture and sensitivities.

e Historically, metronidazole was effective against Giardia.”®
However, resistance has developed, so again, combination
therapy is often recommended for refractory infections.¢

A NEW STUDY URGES CAUTION IN
CHOOSING METRONIDAZOLE

Along with the pathogens, most antibiotics also alter the
commensal populations needed for health. As a result, important
gut microbiome populations can be decimated, leading to

TEST YOUR PATIENT’S

MICROBIOME

COMPOSITION AFTER A
COURSE OF ANTIBIOTICS

After finishing a course of metronidazole or any other
antibiotic, it's important to find out what changes

the medication might have made to your patient's
unique microbiome, especially dysbiosis. Testing your
patient’s microbiome composition will give you valuable
information about the bacterial populations present,
along with any missing beneficial taxa, and help you
assess how to best support your patient’s health.

For example, if your patient’s fecal sample shows a
deficiency in the important Fusobacteria phylum (which
metronidazole can reduce), increasing the amount of
protein in the pet's diet may help, since Fusobacteria
flourish in protein-rich environments."4

If antibiotic therapy has resulted in missing beneficial
bacteria that your patient needs for gut health, FMT
material can be administered with a fresh feces enema
in-clinic, or via freeze-dried feces made into oral
capsules to replenish the missing microbial diversity.

52 | IVC Winter 2020/2021

dysbiosis. A new study published this year in the Journal of
Veterinary Internal Medicine calls attention to metronidazole’s
dramatic effects on the canine gut microbiome.!

Healthy dogs were medicated with a 14-day course of
metronidazole; more than 50% developed diarrhea during
The

significantly, and included decreases in important beneficial

treatment. gut microbiome composition changed
bacteria, such as Fusobacteria — one of the dominant phyla
of bacteria in the gut microbiomes of dogs and cats — and
reductions in overall richness (the number of different bacterial
species present). Effects were not temporary: fourweeks post
metronidazole, microbiome changes had not fully resolved,

compromising healthy gut function.

The authors recommend that veterinarians adopt a more
cautious approach when using metronidazole, particularly in
dysbiotic patients.

QUESTIONS TO ASK WHEN CONSIDERING
METRONIDAZOLE FOR A PATIENT

While metronidazole is shown to be an appropriate choice for
some conditions, in other cases, it may not be as effective as
we have assumed. Consider whether metronidazole will be

beneficial for your patient. Here are some questions to ask:

1. Does my patient need antibiotics?

In many cases of canine diarrhea, the answer may be no.
Though some health issues, such as life-threatening bacterial
infections, do require antibiotics, other conditions may resolve

with supportive care alone.

For example, dogs with hemorrhagic gastroenteritis are often
given antibiotics, but according to veterinary consensus
guidelines, antibiotics are appropriate for this condition only
when sepsis is present.””!® Researchers have found that as long
as sepsis is not involved, even hemorrhagic gastroenteritis

responds just as well to supportive care as to antibiotics."”

In fact, several studies have shown that metronidazole
can actually make diarrhea worse, not only by reducing
populations of “good” anaerobic bacteria, but also by altering

the intestinal mucus.?%?!

2. What are the possible side effects of metronidazole?

Most medications have potential adverse side effects.
Metronidazole has a very bitter taste and often causes excessive
salivation, drooling, gagging, or frothing at the mouth, especially
in cats. In both cats and dogs, the drug may also cause nausea

and hyporexia. Pets taking metronidazole may eat less than



usual or refuse meals altogether. Vomiting and diarrhea are
also relatively common. More serious, though less common,
adverse effects include lethargy, weakness, hepatopathy,
central nervous system signs such as nystagmus, head tilt, loss
of balance and coordination, stumbling, knuckling, or even
seizures. Teratogenicity has been recorded in rodents, though
not humans.?? Rare idiosyncratic reactions in dogs have
included pancytopenia.?® In cats, metronidazole has been found
to cause reversible DNA damage to lymphocytes.?* Given
long term and at a high dose in female mice, tumor-promoting
effects are documented, and its carcinogenic potential has

been questioned in people.??

3. Does my patient have any conditions that would make a
bad reaction more likely?

Metronidazole should not be used when a patient has had
an adverse reaction to it in the past. While some medications
have been shown to increase the metabolism of metronidazole
(e.g. prednisone and phenobarbital), no medications have
been shown to clearly decrease metabolism.”’ Don’t use
metronidazole if your patient might be pregnant.?® If your
patient has liver disease, metronidazole should be used very
cautiously and at a lowered dose. It should also be used
cautiously in any animal with a compromised nervous system
or suspected neoplasia.

4. Are there any supplements that can be combined with

metronidazole to improve the outcome for my patient?

e Certain probiotics may help support better outcomes
and reduce side effects. In a study of shelter dogs with
diarrhea, a combination of the probiotic Enterococcus faecium
SE68 and metronidazole led to better overall results than
metronidazole alone.”

® When silymarin (an anti-inflammatory flavonoid derived
from milk thistle seed) was combined with metronidazole
to treat Giardia in another study, dogs had better appetite,
less intermittent vomiting, and less weight loss than when
receiving metronidazole alone.®

* Adding the yeast Saccharomyces boulardii to a pet’s food may
reduce the risk of antibiotic-associated diarrhea.® S. boulardii
is a probiotic that works by supporting beneficial gut bacteria
and inhibiting the growth of pathogenic bacteria.

5. What are the alternatives to metronidazole?

Are there alternatives to metronidazole for treating aspects
of your patient’s gastrointestinal (GI) signs? Hippocrates
is often credited with the maxim, “Let thy food be thy
medicine and medicine be thy food.” Veterinarians have
long used dietary modification in disease management.

Given the plethora of amassing scientific evidence, diet is
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A PERSPECTIVE ON
ANTIBIOTIC USE IN
VETERINARY MEDICINE

Antimicrobial therapies, including antibiotics, have had a
profound impact on both human and animal health. Prior
to Alexander Fleming’s discovery in 1928 that penicillin
inhibited the growth of bacteria, no treatments existed for
infections such as pneumonia, gonorrhea, and rheumatic
fever. Many surgical procedures and chemotherapies that
are common today would not be possible without the
availability of antimicrobial therapies.

ANTIMICROBIAL STEWARDSHIP

However, as Fleming himself warned, the overuse

of antimicrobials can lead to the development of
antimicrobial resistance, not only in the bacterial
pathogens being targeted but also in other related
microorganisms. The modern world continues to see
valuable, lifesaving antibiotics lose their effectiveness as
pathobionts become resistant to them.

In order to prevent antibiotic resistance, doctors and
veterinarians must use these medications judiciously —
which includes identifying the actual cause of a given
infection through diagnostics and making sure the
antibiotic being prescribed has been proven effective
against that cause. This approach, known as antimicrobial
stewardship, can produce better patient outcomes,
reduce resistance to antimicrobial drugs, and decrease
the spread of deadly infections caused by multidrug-
resistant microorganisms.

MICROBIOME DISRUPTION

Another danger is the tendency of antimicrobials

to disrupt the gut microbiome, causing dysbiosis.
Furthermore, concerns grow regarding the use of
antimicrobials in animals whose gut microbiomes are
already imbalanced, such as pets with IBD or other
chronic gastrointestinal disorders.

Given these risks, it's important to explore the viable
alternatives to antibiotic usage. For example, both
probiotics and fecal microbiota transplantation (FMT)
have been investigated as alternative approaches to IBD
and other causes of diarrhea in dogs.**° A 2020 study
concluded that FMT works better than metronidazole in
dogs with acute diarrhea because FMT helps restore gut
health, whereas metronidazole “has a negative impact”
on the microbiome.®
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cemented as the foundation of health. For example, diarrhea
often equates with dysbiosis. Prebiotic fibers such as inulin and
psyllium may help by feeding beneficial bacterial populations
while also firming up the stool. As mentioned previously,
probiotic blends can help resolve diarrhea and support gut
function. Empirical evidence for the use of phytonutrients
like carvacrol (extracted from oregano, thyme and several

other plants) is accumulating.®-

Other symptomatic treatments include anti-nausea medications,
proton pump inhibitors (to reduce acid production), motility
inhibitors (to reduce cramping and the sense of urgency), bile
acid sequestrants (to control bile acid malabsorption in chronic
diarrhea cases), and vitamin B12 (cobalamin, which is often
deficient in chronic diarrhea cases).?*** While some of these
approaches may also cause changes to the gut microbiome,
those changes will generally be less profound than the effects
associated with metronidazole.

Lastly, if your patient’s microbiome is significantly dysbiotic,
the introduction of beneficial microbes via fecal microbiota
transplantation (EMT) — i.e. Microbiome Restoration Therapy
(MBRT) — can help by seeding the gut with a whole healthy
community of dog- or cat-specific bacteria. Recent studies have
found that FMT improves restoration of the gut microbiome
from antibiotic exposure; one of these studies also found that

probiotics may impair its recovery.**

INAPPROPRIATE USES OF
METRONIDAZOLE

Because past research has found metronidazole to be effective
against certain causes of diarrthea in dogs, it has become
many veterinarians’ go-to treatment for diarrhea in general.
The problem is that there isn’t much scientific evidence that
metronidazole actually helps some of the conditions it’s being
used for. And yet, even without strong scientific evidence of its
effectiveness, metronidazole has become the most commonly
prescribed antimicrobial agent for acute diarrhea in dogs.?
Here are three common situations in which research has found

metronidazole to be the wrong choice.

e Giardia infection

In the past, metronidazole was commonly used to treat infections
caused by the protozoan parasites Giardia and Tritrichomonas, which
are known to cause diarrhea in cats and dogs. Over time, however,
both these organisms have developed metronidazole resistance, so
this medication by itself is no longer a curative treatment for these

protozoal infections.



o Inflammatory bowel disease (IBD)

Because metronidazole has a positive effect on Crohn’s disease
in humans, it is often used for diarrhea in dogs with IBD and
other chronic diseases of the intestines, usually in combination
with the steroid prednisone.” However, researchers established
in 2010 that metronidazole doesn’t actually add any benefit in
this scenario: prednisone plus metronidazole is no more effective
for IBD than prednisone by itself.?

* Acute diarrhea

Because of its historical effectiveness against such diarrhea-
inducing agents as Giardia and C. diff, metronidazole has been
increasingly used by veterinarians to manage diarrhea due to
other causes. But there is little evidence that it actually helps
acute, nonspecific diarrhea (diarrhea with an undetermined
cause) — a category that represents the majority of diarrhea
cases in both cats and dogs.

In the veterinary sphere, there is some evidence that
metronidazole reduces the time it takes for acute diarrhea to
resolve. However, a study in dogs found that this reduction
amounted to only a couple of days. And as the authors pointed
out, most cases of diarthea in dogs resolve in a few days
“regardless of treatment.”!!

Another study that looked at treating acute diarrhea in dogs
found no significant difference between metronidazole and a
placebo. The authors concluded that the use of metronidazole
for such cases “should be discouraged until evidence-based data
demonstrate a difference in treatment outcome.”*

SUMMARY RECOMMENDATIONS

We encourage veterinarians to discuss these issues with their
clients. Metronidazole and other antibiotics can be valuable tools
in treating a sick pet, but it’s important to make sure the chosen
drug’s effectiveness in a given situation is supported by scientific
evidence. And if your patient already suffers from an imbalanced
gut microbiome, due to chronic Glissues or other health problems,
antibiotics should be used only if absolutely necessary.

Additionally, testing your patient’s microbiome after a course
of antibiotics (see sidebar on page 52) is recommended,
especially if GI signs linger. Identifying and correcting any
dysbiosis can make an enormous difference in your patient’s
long-term health and happiness.

*Affiliated with AnimalBiome
°Affiliated with Condensed Light

MINIMIZING
METRONIDAZOLE'’S
BITTER TASTE

If you prescribe metronidazole, consider putting the
medication in an empty food-grade capsule (either
gelatin or plant-based) or have a compounding
pharmacy formulate a palatable liquid to minimize the
drug’s bitter taste.
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The is comprised of
veterinarians who share a common desire to restore true health to
their patients through the use of homeopathic treatment. Members
of the Academy are dedicated to understanding and preserving
the principles of Classical Homeopathy.

NERVOUS DOGS,
NERVOUS OWNERS?

Nervous dog owners tend to have nervous dogs. One
trainer has said: “The tension flows down the leash.” I like
this, as it relates to the energetic nature of the problem.
This truth has became obvious to me during my 30+ years
of veterinary practice, and is finally being recognized
in scientific literature. The conclusion seems to be that
neurotic owners behave differently, and dogs read this
emotion and react to it. The result is that long-term stress
levels become synchronized in dogs and their owners.

Although mental symptoms are tricky to gauge in animals,
homeopathy offers some options for anxiety. The New
World Veterinary Repertory lists 208 remedies under the
rubric “MIND; anxiety”, and then breaks this down into
subcategories. Here are a few highlights, covering some
of the more common presentations in our animal friends,
with the number of remedies in parentheses:

During thunderstorm (6); Phosphorus main remedy
In a vehicle (2); Borax, Lachesis

From noise (11); Aurum, Causticum, Pulsatilla, Silicea
main remedies

Restless, rapid walking (5); Arsenicum album, Tarentula
main remedies

Startled easily (4); Aloe, Apis, Lycopodium, Sulphur
Restlessness (74); Arsenicum album, Kali-c, Tarentula

main remedies

Treating early signs of anxiety with homeopathy, while
considering the symptom totality, offers a powerful
option, and can hopefully spare an animal from the
damaging effects of chronic stress/anxiety and a lifetime
of pharmacological symptom manipulation that doesn’t
stimulate deeper improvement or healing.

Find a homeopathic vet at the AVH.org.

Submitted by Todd Cooney, DVM, CVH
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