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Management of Trichomoniasis in the Setting of
5-Nitroimidazole Hypersensitivity
Olivia T. Van Gerwen, MD, MPH,* Andres F. Camino, MS,† Lorelei N. Bourla, MD,‡
Davey Legendre, PharmD, MBA, BCPS-AQID,§ and Christina A. Muzny, MD, MSPH*
Abstract: Metronidazole and other 5-nitroimidazoles are the mainstay of
Trichomonas vaginalis treatment, with few efficacious and safe treatment
options available outside of this class. Patients with trichomoniasis and a his-
tory of a clinically confirmed hypersensitivity reaction to 5-nitroimidazoles
present a management challenge for clinicians. The first step in managing
such patients is metronidazole desensitization. In situations where this cannot
be performed or tolerated, treatment with alternative regimens outside of the
5-nitroimidazole class, such as intravaginal boric acid or paromomycin, may
be possible.

T richomonas vaginalis is the most common, nonviral sexually
transmitted infection worldwide.1 Common symptoms in-

clude vaginal and penile discharge as well as dysuria2–4; however,
T. vaginalis is often asymptomatic.2 Untreated infection is associ-
ated with adverse birth outcomes and a 2- to 3-fold increased risk
of HIV.5,6 In addition, T. vaginalis has been associated with herpes
simplex virus type 2 shedding7 andT. vaginalis–infectedwomen have
a higher incidence of herpes simplex virus type 2.8 T. vaginalis has
also been associated with the presence of Chlamydia trachomatis,
Neisseria gonorrhoeae, and human papillomavirus.9,10

Currently, the 2015 Centers for Disease Control and Pre-
vention sexually transmitted disease treatment guidelines recommend
treatment of T. vaginalis with metronidazole (MTZ) or tinidazole
(TDZ) for women and men.11 Both drugs are 5-nitroimidazoles with
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similar chemical structures but differing half-lives (MTZ, 7–8 hours;
TDZ, 12–14 hours).12 This similar structure results in cross-reactivity
among drugs in the class, making treatment of T. vaginalis in patients
with 5-nitroimidazole hypersensitivity difficult, as there are limited
treatment options outside of this class.13 Multiple hypersensitivity re-
actions to MTZ have been reported, including types I, II, and IV.14

Most commonly, patients with 5-nitroimidazole hypersensitivity pres-
ent with a type I reaction in the form of urticaria, or hives.15 Type I
hypersensitivity reactions are immediate (i.e., occurring within 1–
2 hours of offensive drug exposure) and mediated by drug-specific
IgE antibodies, resulting in not only urticaria but potentially serious
and life-threatening manifestations such as angioedema, broncho-
spasm, and anaphylaxis.16

In this commentary, we review approaches to the manage-
ment of T. vaginalis in the setting of 5-nitroimidazole hypersensitiv-
ity by discussing approaches to desensitization as well as alternative
treatment regimens outside of the 5-nitroimidazole class.
EVALUATION OF REACTION, GRADED ORAL
CHALLENGE, AND DESENSITIZATION

The overwhelming majority of the literature regarding de-
sensitization for 5-nitroimidazole hypersensitivity describes experi-
ences with MTZ.14,17,18 To our knowledge, there are no reports of
IgE-mediated cross-reactivity between MTZ and TDZ, but given
that these drugs belong to the same class, cross-reactivity is ex-
pected. More research in needed in this area, as there are conflicting
published reports. One case report describes a patient taking TDZ
who presented with both anaphylaxis and Stevens-Johnson syn-
drome but experienced no adverse effects while taking MTZ.19 In
contrast, there are several case reports describing cross-reactivity be-
tween MTZ and TDZ and patients presenting with a fixed drug
eruption, a type IV hypersensitivity reaction.13,20

Although hypersensitivity intolerance prevalence (IgE- and
non–IgE-mediated reactions) to MTZ has been found to be ap-
proximately 0.15%,21 treatment for patients with trichomoniasis
with these reactions is difficult. The first step in managing a pa-
tient in this setting is to verify the presence of a true hypersen-
sitivity reaction through a careful history.22 Obtaining history
regarding the timing of the patient's previous reaction to MTZ
is key, as IgE-mediated reactions typically occur within 1 to
2 hours of offending drug exposure.23 For patients with a ques-
tionable IgE-mediated allergic history to MTZ, skin prick test-
ing could theoretically be done, although the overwhelming
majority of validated data for this practice is with penicillin.24

Thus, we do not recommend this practice for MTZ currently.
However, a graded oral challenge (also known as a drug provo-
cation test) could be considered. Graded oral challenge should
only be performed for diagnostic purposes and only if the pro-
vider believes the patient is likely to pass the challenge based
on his/her reported allergy history. Importantly, graded oral
challenges should be avoided in patients who report hypersen-
sitivity symptoms that are not consistent with type I reactions,
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TABLE 1. Protocols for Metronidazole Desensitization in the Setting
of 5-Nitroimidazole Hypersensitivity

Modified Kurohara
Protocol14 (PO)*

Pearlman Protocol30

(IV, PO)

Dose 1, 0.0025 mg Dose 1, 0.005 mg†

Dose 2, 0.025 mg Dose 2, 0.015 mg
Dose 3, 0.25 mg Dose 3, 0.05 mg
Dose 4, 2.5 mg Dose 4, 0.15 mg
Dose 5, 5 mg Dose 5, 0.5 mg
Dose 6, 10 mg Dose 6, 1.5 mg
Dose 7, 25 mg Dose 7, 5 mg
Dose 8, 50 mg Dose 8, 15 mg
Dose 9, 100 mg Dose 9, 30 mg
Dose 10, 250 mg Dose 10, 60 mg
Dose 11, 500 mg Dose 11, 125 mg
Dose 12, 1000 mg Dose 12, 250 mg‡

Dose 13, 500 mg
Dose 14, 2000 mg

*PO doses in the Modified Kurohara Protocol are administered 30
minutes apart.

†Start of IV dosing, administered 15 to 20 minutes apart.
‡Start of PO dosing, administered 60 minutes apart.
IV indicates intravenous; PO, oral.
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which can manifest in severity, ranging from fixed drug erup-
tions to toxic epidermal necrolysis.25

Data on optimal dosing regimens for graded oral challenges
are limited. Conventional oral drug challenges often include 3 to 4
incrementally increasing doses of the drug and can be performed
in either the outpatient or inpatient setting.26 Three step challenges
typically start at 1/100th, then 1/10th, and then the remainder of
the full dose.21,27 One sample approach for MTZ would be to give
5 mg, followed by 50 mg, and then 445 mg, to a total of 500 mg,
with each dose separated by 30 to 60 minutes to ensure tolerance.
These doses can be compounded by creating a suspension with
MTZ in a vehicle such as cherry syrup.28 Patients should be ob-
served for 1 to 2 hours after the final dose. Patients with multiple re-
ported drug allergies often report subjective symptoms during a
graded oral challenge, which can be difficult to differentiate as true
reactions. For these patients, referral to an allergist should be consid-
ered given their experience in clarifying reactions in such patients.25

Given the potential for a patient to experience anaphylaxis
or other symptoms during a graded oral challenge, clinical staff
should be trained to recognize associated symptoms and be ready
to administer immediate treatment with intramuscular epineph-
rine, antihistamines, and corticosteroids, if indicated.16 Monitor-
ing during a graded oral challenge should include assessment of
vital signs before starting the challenge. Nursing staff should
check on the patient undergoing graded oral challenge every 10
to 15 minutes. If the patient develops any symptoms, vital signs
should be repeated and the patient should be examined by a pro-
vider to determine if any treatment is needed. The ability to deliver
inhaled bronchodilators would also be recommended, especially if
the patient has underlying asthma. These challenges could be per-
formed by a nonallergy specialist if appropriately monitored, but
referral to an allergy specialist should also be considered.

Once an IgE-mediated reaction to MTZ has been con-
firmed, either by detailed history or graded oral challenge, MTZ
desensitization should be considered. The first oral protocol for
MTZ desensitization was published by Kurohara et al.18 in 1991
and then modified in 2014 by Gendelman et al.14 The modified
oral protocol follows more closely with conventional desensitiza-
tion protocols with a more gradual dosing regimen.29 Depending
on the severity of the initial reaction to the medication, conven-
tional desensitization protocols start at 1/10,000th of the planned
final dose. Depending on the route of administration, subsequent
doses are increased every 15 to 30 minutes according to the proto-
col, until the cumulative dose is equal to the planned final dose.14

The first intravenous (IV) protocol (i.e., the Pearlman protocol,
deemed an incremental dosing protocol) was published in
1996.30 The Gendelman and Pearlman desensitization protocols
are summarized in Table 1. Intensive monitoring is required during
desensitization because of the need for frequent drug administra-
tion and close monitoring for reactions. Given these monitoring
requirements, desensitization should not be performed in the out-
patient setting and inpatient admission is recommended. Intensive
care unit level care is often recommended for desensitization given
the risk of reactions, including anaphylaxis, and the potential need
for emergency care, but 1:1 nursing care on a step-down unit may
also be appropriate. Coordination with a pharmacist regarding the
protocol is necessary because repeated or added doses may need to
be expedited. After successful completion of desensitization, pa-
tients are able to safely take MTZ for 4 to 5 half-lives of the drug,
approximately 2 days. If the desensitization protocol is interrupted
and/or the drug is not continued at regular intervals after comple-
tion of the protocol (4–5 half-lives of the drug), then the protocol
will need to be restarted from the beginning.21 For pregnant pa-
tients with trichomoniasis, desensitization is not recommended be-
cause the risks outweigh the benefits.31s
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To our knowledge, head-to-head studies of the relative
safety of the IV and oral desensitization protocols have not been
published.16,32s However, one meta-analysis of published reports
of IV and oral penicillin desensitization showed no statistical dif-
ference between reactions or success for either route.33s An article
published by the Centers for Disease Control and Prevention de-
tailed 15 women who underwent MTZ desensitization protocols
for treatment of T. vaginalis, 8 of whom completed the Kurohora
protocol and 7 of whom completed the Pearlman protocol. One pa-
tient from each treatment group had mild symptoms during desen-
sitization, which resolved with treatment. All were able to
successfully complete the desensitization process and were cured
of T. vaginalis.35s

When considering IV versus oral desensitization, one route
is not recommended over the other, and recommendations must be
tailored to each patient's individual case. There are no data to sup-
port choosing oral versus IV desensitization based on the severity
of the reaction. One consideration of an IV desensitization regi-
men is that symptoms may develop more quickly in this setting
resulting in an increased risk of morbidity, but medication admin-
istration can be stopped immediately should a reaction occur.
Orally administered MTZ is absorbed more slowly than IV (peak
absorption concentrations occur 1–2 hours after administration
compared with immediate absorption with IV MTZ). The slower
absorption of oral MTZ may allow for a slower course of reaction
and therefore more time for treatment and evaluation. If there are
concerns that a patient may experience gut malabsorption (i.e.,
in the setting of ileus or bowel obstruction), the IV MTZ desensi-
tization route should be considered over the oral route.

ALTERNATIVE TREATMENT REGIMENS IN THE
EVENT DESENSITIZATION CANNOT BE
PERFORMED OR IS NOT TOLERATED

Because 5-nitroimidazoles are the only drug class currently
recommended for treatment of T. vaginalis, use of alternative reg-
imens outside of this class is largely based on anecdotal evidence
and expert opinion.11 In the setting of true IgE-mediated MTZ hy-
persensitivity, other 5-nitroimidazoles, including TDZ, should be
avoided because of cross-reactivity.13 Secnidazole is another
5-nitroimidazolewith trichomoncidal activity34s that, interestingly,
ly Transmitted Diseases • Volume 48, Number 8, August 2021
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in one case report, did not exhibit cross-reactivity with MTZ or
TDZ.35s Although secnidazole could be an alternative to MTZ or
TDZ for treatment of trichomonas in patients with IgE-mediated
5-nitroimidazole hypersensitivity, the data are too limited at this
time to recommend this practice, as the risks of a potential serious
reaction outweigh the benefits of administration. Intravaginal for-
mulations of TDZ and MTZ are also commercially available.
Intravaginal MTZ has been used in combination with miconazole
to successfully treat trichomoniasis in women.36s This intravaginal
treatment could be useful in women unable to tolerate oral
5-nitroimidazoles because of adverse systemic effects such as gas-
trointestinal complaints. However, the study in which this treat-
ment regimen was given excluded women with 5-nitroimidzole
allergy. We are currently not aware of any data that demonstrate
that it is safe to give intravaginal preparations to women with
5-nitroimidazole hypersensitivity and do not recommend use of
these medications in this setting.

Table 2 summarizes the data for alternative treatment regi-
mens outside of the 5-nitroimidazole class based on our review
of the medical literature. We searched PubMed and EMBASE for
articles detailing management of patients with trichomoniasis in
the setting of MTZ allergy using the search terms “trichomoniasis
AND metronidazole AND allergy AND treatment” and “trichomo-
niasis AND metronidazole AND hypersensitivity AND treatment.”
Abstracts of articles were read and references cited to ascertain
which articles included use of alternative treatment regimens in pa-
tient care. In the event that desensitization fails or cannot be per-
formed, there are several intravaginal regimens that have been
occasionally reported as effective in the literature,37s–43s but no ac-
ceptable systemic therapies have been reported to date. It is impor-
tant to note that intravaginal medications may not reach all sites
infected with T. vaginalis (i.e., Bartholin's and Skene's glands) as ef-
fectively as systemic medications.40s These medications may have
to be compounded at a pharmacy (i.e., intravaginal paromomycin)
when not commercially available, and their cost is also higher than
that ofMTZ. In addition, they require a prolonged course of therapy
and patient compliance may become an issue. There can also be ad-
verse effects locally, in the vaginal canal, due to topical therapies.
Because of these issues, referral to an allergist for potential desensi-
tization is the recommended first step in management of a T.
vaginalis–infected patient with 5-nitroimidazole hypersensitivity.11

Intravaginal boric acid has been shown to demonstrate
trichomonicidal activity in vitro44s by acidifying the vaginal envi-
ronment, leading to inactivation of factors that contribute to T.
vaginalis pathogenicity, such as cell-detaching factor.45s–47s Sev-
eral case reports have noted efficacy in treating patients with
5-nitroimidazole allergy with intravaginal boric acid 600 mg cap-
sules twice daily, either alone or in conjunction with other agents
such as intravaginal clotrimazole, for at least 60 days, leading to
both symptomatic and microbiological cure.38s,40s,42s This medi-
cation is generally well tolerated.48s

Paromomycin is an aminoglycoside that has to be compounded
for intravaginal administration to treat trichomoniasis in the setting
of 5-nitroimidazole hypersensitivity.49s Regimens of intravaginal
paromomycin 6.25% cream for 8 to 14 days have resulted in symp-
tomatic and microbiological cure in several case reports and case
series.37s,39s,41s,43s Intravaginal administration of paromomycin can
result in painful vulvar ulcers acutely, but these are self-limited
and resolve once treatment is complete.50s Application of lubricat-
ing jelly to the vulva before administration of intravaginal
paromomycin has been successful in preventing the development
of ulcers in some patients.41s Betadine douches and intravaginal
clotrimazole have also demonstrated symptomatic and microbio-
logical cure for some patients, although data for these are more
limited than intravaginal boric acid and paromomycin.39s
e114 Sexual
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Auranofin, an antirheumatic drug composed of gold parti-
cles in capsule form, has shown potential as an oral alternative to
5-nitrominidazoles for treatment of T. vaginalis in a mouse model
of vaginal infection.51s This moiety works by inactivating the
thioreductase enzyme in the T. vaginalis parasite, therefore imped-
ing it from overcoming oxidant stress. In murine studies, oral ad-
ministration of this drug cleared Tritrichomonas foetus after
4 days. However, additional research is needed to ascertain the ef-
ficacy and safety of this medication in humans.

CONCLUSIONS
Although 5-nitroimidazole hypersensitivity is rare, it can

complicate the management of some patients with trichomoniasis.
Treatment options for patients with true 5-nitroimidazole hyper-
sensitivity reactions are limited to oral or IV desensitization or, if
desensitization fails or cannot be performed, alternative intrava-
ginal treatments with limited efficacy data.
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