Sexually Transmitted Infection
SHS+ UHN =
ASP sz P (STI)

Frequently Asked Questions

Note: These guidelines were produced by SH-UHN ASP in collaboration with ID physicians, clinical pharmacists and
public health experts, including previous team members of Public Health Ontario.

Gonorrhea

1. Why was the ceftriaxone dosage increased to 500 mg?
The rationale for increasing the ceftriaxone dose for the treatment of gonorrhea is three-fold:

1) Increasing population prevalence of non-susceptible clones despite combination therapy

Although cephalosporin MICs are generally low in Canada, the proportion of isolates with decreased
susceptibility is trending up. In Ontario, 1.12% of isolates had decreased susceptibility to ceftriaxone (defined
as MIC > 0.125 mg/L) in 2020, compared to 0.23% in 2016,

2) Optimizing dosing based on a murine model

In a murine model, the lowest dose of ceftriaxone needed to cure urogenital gonorrhea was estimated to be 5
mg/kg — this was 100% successful at eradicating susceptible Neisseria gonorrhoeae (NG) isolates (MIC 0.008
mg/L), corresponding to an fT > MIC2. With the modal MIC for ceftriaxone?, the current dosing of 250 mg may
be more ideally suited to individuals weighing 50 kg or less.

3) Optimizing treatment of pharyngeal infection

The minimal dose for eradicating pharyngeal gonorrhea is currently unknown. Pharyngeal NG infection is often
asymptomatic but may contribute to gonorrhea transmission. It is also more difficult to achieve
microbiological cure at the pharyngeal site, even with susceptible strains*. Some proposed theories explaining
the higher failure rate include suboptimal concentrations in oropharyngeal tissues and horizontal transfer of
genetic material with commensal Neisseria species, thereby promoting resistance®. It has been suggested that
a higher fT > MIC may be needed to eradicate NG in the oropharynx, but this has not yet been demonstrated
in a pharmacokinetic study (animal or human).

2. Why has azithromycin been removed from first-line therapy?
The rationale for combination therapy with azithromycin was based on theoretical benefits in preventing the
emergence of resistant strains.

However, the ecological impact of azithromycin on other microorganisms such as Streptococcus pneumoniae
and Mycoplasma genitalium has been recognized®’.

In addition, there is ongoing NG resistance to azithromycin. In Ontario, the proportion of NG isolates
considered non-susceptible to azithromycin (generally defined as MIC > 2 mg/L) fluctuated between 3.6% and
15% in the years 2016-2020%. These numbers are not far from the > 5% resistance threshold traditionally set
by the WHO for recommending against the empiric use of an antibiotic.

3. What is the rationale for cefixime 800 mg PO once as one of the alternative treatment
options?
For the treatment of uncomplicated gonococcal infections, the original recommended dose is 400 mg in a
single oral dose®. Due to the global rise in the proportion of isolates with decreased susceptibility in the late
2000s and early 2010s, some jurisdictions have removed cefixime altogether from their guidelines; others
have recommended an increased dosage to 800 mg if used as an alternative agent.
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In a pharmacokinetic study of 25 healthy volunteers, Cmax and AUC plateaued at single doses of 800 mg but
concentrations were almost undetectable in pharyngeal fluid®. Increasing the dosage to 800 mg would thus
theoretically increase the probability of target attainment, however isolates with MICs as low as 0.12 mg/L
were associated with treatment failures, irrespective of dose or anatomic site'°.

Cefixime should only be reserved for patients unable to receive intramuscular injections, and if pharyngeal
gonorrhea is excluded. A test of cure is strongly recommended.

Chlamydia

4. Do we uniformly favour doxycycline over azithromycin? Can we still give azithromycin in
select patient populations?
We favour universal doxycycline use due to data from RCTs and observational studies substantiating the
superiority of doxycycline for the treatment of rectal chlamydia in both men and women'*13, Rectal chlamydia
is often asymptomatic and can act as a reservoir for ongoing community transmission. In women, there is also
a possibility of transmission between anatomic sites via autoinoculation.

Azithromycin continues to be the preferred choice in pregnancy due to the teratogenic risk associated with
tetracyclines. Azithromycin can also be considered in patients unlikely or unable to adhere to a 7-day
treatment course. Although some evidence implies that imperfect adherence has little impact on treatment
success'#?>, the data is conflicting®®.

Pelvic Inflammatory Disease (PID)

5. What is the role of metronidazole in the treatment of PID?
We recommend adding metronidazole routinely as part of the standard regimen, in agreement with CDC'” and
European guidelines'®. This is based on results of an RCT of 233 women with acute PID treated in the
outpatient setting®®. The addition of metronidazole resulted in reduced pelvic tenderness at 30 days and lower
likelihood of isolating anaerobes and Mycoplasma genitalium.

Syphilis

6. Can you use penicillin G sodium (or aqueous penicillin G) instead of penicillin G
benzathine?
NO. Due to the organism’s slow rate of replication (30-33 hours), prolonged treponemicidal concentrations are
required?. Penicillin G benzathine (PGB) is specially formulated to be “long-acting”; the drug is slowly
absorbed into the bloodstream and hydrolyzed to become penicillin G. PGB and penicillin G sodium are thus
NOT interchangeable.

One dose of 2.4 million units of PGB yields treponemicidal concentrations lasting as long as 3-4 weeks®°.

7. For neurosyphilis, do you need to give three IM injections of penicillin G benzathine in
addition to 10-14 days of intravenous penicillin therapy?
Intravenous penicillin x 10-14 days is recommended for the treatment of neurosyphilis due to penicillin G
benzathine’s (PGB) inability to achieve treponemicidal levels in the CSF. Since the treatment duration is
comparatively shorter than for non-neurologic late syphilis, three additional doses of PGB to ensure prolonged
serum penicillin concentrations can be given as per CDC guidelines, but this is not required?’.
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8. Can pregnant patients receive antibiotics other than penicillin?
Penicillin is the drug of choice for the treatment of syphilis in pregnant patients because it is the only antibiotic
with evidence supporting its effectiveness in treating fetal infection and preventing congenital syphilis, two
important therapeutic goals?°. Alternatives such as doxycycline and azithromycin are not recommended due
to the teratogenicity of tetracyclines and the emergence of macrolide-resistant strains of T. pallidum.

9. Can you give cephalosporins to patients who are truly allergic to penicillin?
There is emerging data that ceftriaxone is an acceptable alternative to penicillin, especially for neurosyphilis
(excluding late-stage neurosyphilis)?°. However, there are currently no comparative randomized, controlled
trials. We recommend consulting with Infectious Diseases if an alternative treatment to penicillin is required.

Table 1. Comparison between Canadian, American, European and British STI guidelines?®

Guideline CDC 2021Y PHAC 20212 TPH 201822 European BASHH
recommendations
Gonorrhea PHO 201823 2020%* 2020%°
1%t line Anogenital or Anogenital or Anogenital or Anogenital or Anogenital or
pharyngeal: pharyngeal: pharyngeal: pharyngeal: pharyngeal:
Ceftriaxone 500 Ceftriaxone 250 Ceftriaxone 250 Ceftriaxone 1 g IM | Ceftriaxone 1 g IM
mg IM once® mg IM once mg IM once once *AND* once
*AND* *AND* Azithromycin 2 g
Azithromycin 1 g Azithromycin 1 g PO once*®
PO once PO once
Select | Anogenital: Anogenital or Anogenital or Anogenital: Anogenital or
alternative(s) | Cefixime 800 mg pharyngeal: pharyngeal: Ceftriaxone 1 g IM | pharyngeal:

PO once
Gentamicin 240
mg IM once
*AND*
Azithromycin 2 g
PO once

No reliable
alternatives for
pharyngeal
gonorrhea

Cefixime 800 mg
PO once *AND*
Azithromycin1g
PO once
Gentamicin 240
mg IM/IV once
*AND*
Azithromycin 2 g
PO once

Cefixime 400 mg
PO once *AND*
Azithromycin 1 g
PO once
Gentamicin 240
mg IM/IV once
*AND*
Azithromycin 2 g
PO once
Azithromycin 2 g
PO once (least
preferred)

once
Cefixime 400 mg
PO once *AND*
Azithromycin 2 g
PO once®
Gentamicin 240
mg IM once
*AND*
Azithromycin 2 g
PO once®

Pharyngeal:
Ceftriaxone 1 g IM
once

Cefixime 400 mg
PO once *AND*
Azithromycin 2 g
PO once
Gentamicin 240
mg IM once
*AND*
Azithromycin 2 g
PO once
Azithromycin 2 g
PO once

Chlamydia (non-

2015 (under

Updated 2018%

LGV) review)?®
1 line | Doxycycline 100 Doxycycline 100 Doxycycline 100 Urogenital: Doxycycline 100
mg PO bid for 7 mg PO bid for 7 mg PO bid for 7 mg
days days days PO bid for 7 days
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Azithromycin1g
PO once

Azithromycin1g
PO once

Doxycycline 100
mg PO bid for 7
days
Azithromycin 1 g
PO once

Rectal and
pharyngeal:
Doxycycline 100
mg PO bid for 7
days

Alternative(s)

Azithromycin 1 g
PO once
Levofloxacin 500
mg PO daily for 7
days

Levofloxacin 500
mg PO daily for 7
days

Urogenital:
Erythromycin® 500
mg PO bid for 7
days

Levofloxacin 500
mg PO daily for 7
days

Rectal and
pharyngeal:
Azithromycin 1 g
PO once

Erythromycin® 500
mg PO bid for 10-
14 days

In pregnancy

Azithromycin1g
PO once

Alternative:
Amoxicillin 500 mg
PO tid for 7 days)

Azithromycin1g
PO once
Amoxicillin 500 mg
PO tid for 7 days)
Erythromycin®

2 g/day PO in
divided doses for 7
days
Erythromycin?

1 g/day PO in
divided doses for
14 days

Azithromycin 1 g
PO once
Amoxicillin 500 mg
PO tid for 7 days)
Erythromycin®

2 g/day PO in
divided doses for 7
days

Azithromycin 1 g
PO once

Alternatives:
Amoxicillin 500 mg
PO tid for 7 days
Erythromycin® 500
mg PO qid for 7
days)

Azithromycin 1 g
PO once, followed
by 500 mg PO daily
for 2 days
Amoxicillin 500 mg
PO tid for 7 days)
Erythromycin® 500
mg PO qid for 7
days
Erythromycin® 500
mg PO bid for 14
days

PID

Select 1% line

Ceftriaxone 500

Ceftriaxone 250

Ceftriaxone 250

2017'#

Ceftriaxone 500

2019%8

Ceftriaxone 1 g IM

(outpatient) | mg IM *AND* mg IM once mg IM once mg IM once *AND*
Doxycycline 100 *AND* *AND* *AND* Doxycycline 100
mg PO bid for 14 mg PO bid for 14
days days
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*AND*
Metronidazole
500 mg PO bid for
14 days

Doxycycline 100
mg PO bid for 14
days

May add:
Metronidazole
500 mg PO bid for
14 days

Doxycycline 100
mg PO bid for 14
days

May add:
Metronidazole
500 mg PO bid for
14 days

Doxycycline 100
mg PO bid for 14
days

*AND*
Metronidazole
500 mg PO bid for
14 days
Levofloxacin 500
mg PO daily for 14
days

*AND*
Metronidazole
500 mg PO bid for
14 days

Moxifloxacin 400
mg daily for 14
days

*AND*
Metronidazole
500 mg PO bid for
14 days
Moxifloxacin 400
mg daily for 14
days

Select 1% line
(inpatient)

Ceftriaxone 1 g IV
q24h *AND*
Doxycycline 100
mg IV/PO bid
*AND*
Metronidazole
500 mg IV/PO bid
(transition to oral
doxycycline and
metronidazole to
complete 14 days
of therapy)

None provided

None provided

Ceftriaxone 1 g IV
g24h *AND*
Doxycycline 100
mg IV/PO bid
*AND*
Metronidazole
500 mg IV/PO bid
(transition to oral
doxycycline and
metronidazole to
complete 14 days
of therapy)
Clindamycin 900
mg IV g8h *AND*
Gentamicin 3-6
mg/kg IV q24h
(transition to oral
clindamycin 450
mg PO qid to
complete 14 days)

Ceftriaxone 2 g IV
g24h *AND*
Doxycycline 100
mg IV/PO bid
*AND*
Metronidazole
500 mg IV/PO bid
(transition to oral
doxycycline and
metronidazole to
complete 14 days
of therapy)
Clindamycin 900
mg IV q8h *AND*
Gentamicin 2
mg/kg IV once,
followed by 1.5
mg/kg IV q8h
(transition to oral
clindamycin 450
mg PO qgid to
complete 14 days)

for more details.
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Select | Levofloxacin 500 Levofloxacin 500 Levofloxacin 500 Ceftriaxone 500 Ceftriaxone 1 g IM
alternative(s) | mg PO daily for 14 | mg PO daily for 14 | mg PO daily for 14 | mgIM once *AND*
(outpatient) | days days days *AND* Azithromycin 1 g
*AND* Azithromycin1g PO weekly x 2
Metronidazole May add: May add: PO weekly x 2 doses
500 mg PO bid for | Metronidazole Metronidazole doses
14 days 500 mg PO bid for | 500 mg PO bid for
- 14 days 14 days
Moxifloxacin 400
mg daily for 14
days
Select | Clindamycin 900 None provided None provided None None
alternative(s) | mg IV q8h *AND* commercially commercially
(inpatient) | Gentamicin 2 available in Canada | available in Canada
mg/kg IV once,
followed by 1.5
mg/kg IV q8h; 3-5
mg/kg IV q24h can
be substituted

30nly products commercially available in Canada are displayed

bIf weight > 150 kg, increase dosageto1lg
¢Can be given in 2 doses 6-12 h apart to limit gastrointestinal side effects
dDosage refers to erythromycin base; of note, the only dosage form available in Canada is 333 mg

for more details.
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