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Management of Oral Tetracycline and Fluoroquinolone

Antibiotic Interactions with Multivalent Cation-Containing Products

1. Background

Concomitant oral administration of tetracycline and fluoroquinolone antibiotics (Table 1) with
multivalent cation products (Table 2) can result in formation of insoluble chelation complexes in the
gut and inhibition of antibiotic absorption. It is important to recognise and manage these

interactions to prevent:
e suboptimal antibiotic absorption and treatment failure
e unnecessary escalation to broader antibiotic cover including intravenous therapy
o development of antimicrobial resistance

Serum levels of oral doxycycline can be reduced by as much as 90% to 100% by oral iron and
ciprofloxacin plasma levels can be reduced by over 50% by the simultaneous administration of

enteral feeds and oral nutritional supplements such as Ensure®.

In NHSGGC recent quality improvement work (n=283) has highlighted that over a third (34%) of
hospital inpatients receiving a tetracycline or fluoroquinolone antibiotic are also co-prescribed an
interacting multivalent cation-containing product at the same time and a high proportion (39%) of
these patients are prescribed more than one multivalent cation-containing product. At discharge
just over half (58%) of these interactions are appropriately managed. The most common
antimicrobials potentially compromised by this interaction were doxycycline, ciprofloxacin and
levofloxacin (Table 1) and the most common cation-containing products identified were oral

calcium, oral iron and antacids (Table 2).

In addition, in line with NHSGGC Primary Care Empirical Antimicrobial Guidelines, a high proportion
of fluoroquinolone and tetracycline antibiotics are initiated in primary care resulting in potential for

common occurrence of these interactions in the primary care setting.
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Table 1. Common examples of tetracycline and fluoroquinolone antibiotics

Tetracycline Antibiotics Fluoroquinolone Antibiotics
Doxycycline Ciprofloxacin
Lymecycline Levofloxacin
Minocycline Norfloxacin
Tetracycline, Ofloxacin
Oxytetracycline Moxifloxacin
Table 2. Common examples of oral multivalent cation products

Oral Multivalent Cation Products

Iron e.g. ferrous fumarate, ferrous sulphate, Zinc e.g. zinc sulphate, zinc sulphate

ferrous gluconate, sodium feredetate monohydrate, zinc acetate

Calcium e.g. calcium carbonate, calcium Antacids e.g. sodium alginate with calcium
gluconate, calcium lactate, calcium and carbonate and sodium bicarbonate (Peptac),
vitamin D (Acrete D3, Adcal D3, Cacit D3, co-magaldrox (Maalox), Bismuth subsalicylate
Calcichew D3, Calcichew D3 Forte) (Pepto-Bismol)

Magnesium e.g. magnesium sulphate, Enteral Feeds e.g. Ensure, Ensure Compact,
magnesium glycerophosphate, magnesium Ensure Shake, Ensure Plus, Fortisip, Fortisip
aspartate, magnesium citrate, magnesium Compact and Fresubin

trisilicate, compound antacid formulations

Aluminium e.g. aluminium hydroxide, | Sucralfate

compound antacid formulations
Phosphate Binders e.g. Sevelamer, Lanthanum

carbonate

Multivitamins & supplements e.g Forceval
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2. Interaction Management

When possible, multivalent cation-containing products should be stopped/withheld in patients
receiving oral tetracycline or fluoroquinolone antibiotics until the antibiotic treatment course is
complete. This should not be an issue for most short antibiotic treatment courses but for more
prolonged antibiotic treatment courses stopping/withholding the cation-containing product will

need greater clinical consideration.

If the cation-containing product cannot be stopped/withheld, then an alternative antibiotic should
be considered. If necessary, contact an antimicrobial pharmacist, microbiologist or infectious

diseases consultant for advice.

If there is no suitable alternative antibiotic and the tetracycline or fluoroquinolone and cation-

containing product must be prescribed together:

e Administration times should be spaced apart as far as possible to improve antibiotic
absorption (Table 3) and patients should be reviewed regularly for potential treatment
failure. Note: doxycycline undergoes enterohepatic recycling which may reduce the
effectiveness of dose spacing at preventing treatment failure.

e Consideration should be given to reducing the dose frequency of the multivalent cation-
containing product for the duration of the antibiotic course to make dose spacing more
manageable.

e In patients prescribed combined calcium and vitamin D supplements (e.g Acrete D3)
requiring more prolonged tetracycline or fluoroquinolone treatment courses, consider
switching from the combined product to vitamin D alone (e.g colecalciferol) until the
antibiotic treatment course is complete.

e In the case of oral nutritional supplements, multiple sips throughout the day should be
replaced by set administration times to enable adequate spacing from oral antibiotic
administration (Table 3). If a patient is receiving a continuous cation-containing enteral feed
administration of interacting tetracyclines/ fluoroginolones should be avoided.

Note: alterations to feeding regimens should be discussed with dietetic staff.
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3. Co-administration with food and dairy products

Co-administration with food and dairy products can also compromise the absorption of some

tetracycline and fluoroquinolone antibiotics. Refer to Table 3 for management advice.

4. Patient Information

Patients initiated on a fluoroquinolone or tetracycline antibiotic should be made aware of the need
to avoid multivalent cation-containing products and should discuss the concomitant use of any over
the counter medicines (e.g. multivitamins, antacids) with their doctor or hospital/community
pharmacist/pharmacy technician. If applicable patients should be made aware of food and dairy
restrictions and that H, receptor antagonists and proton pump inhibitors do not require to be spaced

apart from oral tetracycline or fluoroquinolone antibiotics.
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Table 3 Antibiotic and Multivalent Cation Interaction Summary and Suggested Management

Fluoroquinolones

Co-administration with multivalent cation-
containing product* (see Table 2)

Co-administration
with dairy products

Co-administration
with food

Ciprofloxacin

Potential 50-90% reduction in ciprofloxacin plasma
levels.

e  Stop/withhold multivalent cation-containing
product® until antibiotic course complete.

e If cation-containing product* cannot be
stopped/withheld consider alternative antibiotic.

e If concomitant administration necessary dose
space as far apart as possible and monitor for
treatment failure.

Avoid concurrent
administration with:

e milk
e yoghurt

e calcium fortified
orange juice

for 2 hours before or
after antibiotic.

Absorption not
significantly affected
by food.

Norfloxacin

Potential 90% reduction in norfloxacin plasma levels.

e  Stop/withhold multivalent cation-containing
product* until antibiotic course complete.

e If cation-containing product* cannot be
stopped/withheld consider alternative antibiotic.

e If concomitant administration necessary dose
space as far apart as possible and monitor for
treatment failure.

Avoid concurrent
administration with:

e milk
e yoghurt

e calcium fortified
orange juice

for 2 hours before or
after antibiotic.

Absorption not
significantly affected
by food.

Levofloxacin,
Ofloxacin,

Moxifloxacin

Potential 20-40% reduction in antibiotic plasma levels.
(Note: Calcium compounds interact to a lesser extent)

e Stop/withhold multivalent cation-containing
product* until antibiotic course complete.

e |If cation-containing product* cannot be
stopped/withheld consider alternative antibiotic.

e If concomitant administration necessary dose
space as far apart as possible and monitor for
treatment failure.

Absorption not
significantly affected by
dairy products.

Absorption not
significantly affected
by food.
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Tetracyclines Co-administration with multivalent cation- Co-administration Co-administration

containing product*(see table 2) with dairy products with food
Doxycycline, Potential 90-100% reduction in antibiotic plasma | Absorption not Absorption not

levels. significantly affected by significantly affected
lymecycline, dairy products. by food.

e Stop/withhold multivalent cation-containing
minocycline product* until antibiotic course complete.

e |[f cation-containing product* cannot be
stopped/withheld consider alternative antibiotic.

e If concomitant administration necessary dose
space as far apart as possible and monitor for
treatment failure. Note: doxycycline undergoes
enterohepatic recycling which could reduce the
effectiveness of dose spacing at preventing
treatment failure.

Tetracycline, Potential 90-100% reduction in antibiotic plasma | Avoid concurrent Avoid concurrent

levels. administration with: administration with

oxytetracycline food for 2 hours

e Stop/withhold multivalent cation-containing

o o milk before or after
product® until antibiotic course complete. o
antibiotic.
e yoghurt
e |[f cation-containing product* cannot be
stopped/withheld consider alternative antibiotic. e calcium fortified

orange juice
e If concomitant administration necessary dose

space as far apart as possible and monitor for for 2 hours before or
treatment failure. after antibiotic.
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