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Which of the
following
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appropriate in
the management
of this patient?

Based on the information
provided, how would you
grade the following drugs
and why?
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compare your results »

Foreign Body & Peritonitis
in a Pregnant Dog

ATHENA, A 2-YEAR-OLD PREGNANT MASTIFF, was presented for vomiting and leth-
argy of several days’ duration. The patient was febrile (104°F), depressed, anxious,
lethargic, and dehydrated (5%-7%), with injected mucous membranes and apparent
pain on caudal abdominal palpation. There was no evidence of vaginal discharge.
According to the owner, the dog had been in estrus 60 days previously. A CBC re-
vealed neutropenia with toxic changes and increased band neutrophils. Abdomina
ultrasonography revealed 4 to 5 live fetuses [in utero 45-50 days), free abdomina
fluid, and an echoic structure in the small intestine. Radiographs revealed loss of
serosal detail, bowel dilation, and a radiodense foreign body in the cranial intestinal
area. Organ displacement caused by pregnancy prevented better localization of the
foreign body with noninvasive diagnostic techniques. To avoid potential uterine per-
foration, abdominocentesis was not performed. The diagnosis was intestinal foreign
body with potential perforation and subsequent peritonitis. Hospitalization, antibiotic
therapy, and abdominal exploratory were recommended.

. RED = do not use . YELLOW = proceed with caution . GREEN = safe

Ampicillin-sulbactam [
RED YELLOW GREEN
Enrofloxacin [
RED YELLOW GREEN
Cefazolin [
RED YELLOW GREEN
Opioids/naloxone [
RED YELLOW GREEN
Acepromazine Gl 4
RED YELLOW GREEN
Propofol Gl 7
RED YELLOW GREEN
Sevoflurane Gl
RED YELLOW GREEN
NSAIDs Gl A
RED YELLOW GREEN
Glucocorticoids [
RED YELLOW GREEN
Oral micronized [
progesterone RED YELLOW GREEN

CBC = complete blood count, NSAID = nonsteroidal antiinflammatory drug
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Did you answer?

The following represents
the best responses based
on drug metabolism,
pharmacokinetics, species,
diagnostic differentials,
clinical and laboratory data,

and other pertinent findings.

Ampicillin-sulbactam correcTrResponsE  (EGD

Because of the presence of free abdominal fluid and the need for surgery,
antimicrobial therapy should begin at hospitalization and continue
postoperatively. Penicillin derivatives can cross the placental barrier but have
not been shown to be harmful to the fetus.” Ampicillin-sulbactam has a good
spectrum of action against anaerobes, Enterococcus spp, and Escherichia coli.?

Enrofloxacin correcTresponstE (DD

Fluoroquinolones have been shown to cross the placental barrier and can
cause articular cartilage damage if administered to patients during times of
active growth.** Therefore, administration of fluoroquinolones to pregnant
dogs can be considered if further gram-negative coverage is needed in late
pregnancy and in pediatric patients younger than 30 days, with minimal
cartilage damage.?’ Because fluoroquinolones administered in high doses
have been shown to cause teratogenic and embryotoxic effects in some
species during early pregnancy, they should be avoided in this dog for the first
40 days of gestation.®?

Cefazolin correcTResponsE (S EEGD

Cephalosporins, like other f—lactams, can cross the placental barrier but have
not been shown to be harmful to the fetus.®¢'%"" Cephalosporins can be used as
an alternative to ampicillin treatment if indicated by culture results and
susceptibility testing. However, the poor activity of cephalosporins against
Enterococcus spp may be a concern in patients with intestinal perforation.'

Opioids/naloxone correcTRresPonsE (D

This patient’s severe abdominal pain and planned exploratory procedure
necessitate analgesic use. Butorphanol, an opiate derivative, can cross the
placental barrier and has caused respiratory and cardiac depression in
neonates during cesarean delivery.”® Because this patient is not at term,
however, butorphanol can be administered, provided the fetal heart rates
remain within normal limits.>'* Because of its shorter half-life, fentanyl may
also be used as a constant-rate infusion. Naloxone, an opiate antagonist, is
safe for opiate reversal in pregnant and neonatal patients.'
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What Did You Say?

Become part of our ongoing dialogue by sharing your
thoughts with colleagues. Email your answers and
comments for this issue’s Red Light, Green Light to
PTBeditorfdbriefmedia.com

. Most pregnant
Acepromazine correctresponse  (RRD preg
dogs and fetuses

Although premedication may be warranted in a restless patient, pheno- . .
e y P P tolerate induction

thiazines should be avoided in near-term dogs, as it can depress the fetal

and neonatal central nervous system.’ with propofol with
no significant
Propofol correcTresponse (D g
problems after

Propofol can provide a quick and smooth anesthetic induction" but also can
cause profound cardiovascular depression by producing hypotension after
excessive vasodilation. This effect is dose dependent and lasts only a few
minutes because of propofol's rapid redistribution. The patient should be
preoxygenated for at least 10 minutes before induction to minimize injury
resulting from oxygen debt, which can occur during the period of hypoxia
associated with induction. Most pregnant dogs and fetuses tolerate induction
with propofol with no significant problems after preoxygenation."

Sevoflurane correcTresponsE (NGB

Sevoflurane is preferred over isoflurane because the former has not been
associated with teratogenic effects.'® Isoflurane and halothane have shown
teratogenic effects in mice,' but subsequent studies in rats were unable
to reproduce these results.? Isoflurane has been used successfully in
patients undergoing cesarean section,?' but gas anesthetics pass the
placental barrier easily and can have a suppressive effect on respiration,
preventing clearance of the anesthetic in neonates.' In cases of apneic
neonates, cardiorespiratory resuscitation can be performed until gas is
cleared from circulation.?

NSAIDs correcTrResponsE (S EGD

Because of the signs of peritonitis in this patient, antiinflammatory

and analgesic drugs may be indicated; however, nonsteroidal drugs in
laboratory species have been associated with early closure of the ductus
arteriosus? and orofacial clefts' resulting from inhibition of COX
production and a decrease in the prostaglandin production necessary

to maintain ductus patency.

preoxygenation.

COX = cyclooxygenase, NSAID = nonsteroidal antiinflammatory drug MORE »
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Glucocorticoids

CORRECT RESPONSE

Low-dose corticosteroids can be used to regulate production of inflammatory
mediators; however, corticosteroids have been associated with cleft palate
and other congenital malformations? as well as premature labor? and,
therefore, should be avoided during pregnancy.?

Oral micronized progesterone

CORRECT RESPONSE

Postsurgical release of prostaglandins can disrupt the corpus luteum, which

Corticosteroids have

is responsible for secreting progesterone and maintaining pregnancy.

Therefore, plasma progesterone concentrations should be monitored

been associated

with cleft palate and
other congenital
malformations as well

frequently during pregnancy and replacement therapy started immediately if
levels fall below 5 ng/mL 1 week before the patient’s estimated whelping
date.?” Improper use of synthetic progestogens has been associated with
cryptorchid males and masculinization of female fetuses in early pregnancy;

therefore, progesterone should not be administered to pregnant bitches

as premature labor. before day 35 of pregnancy.' %%

VALERIA M. TANCO, DVM, MSc, DACT, is
clinical assistant professor of small animal
reproductive medicine at University of Ten-
nessee. She earned her DVM from Catholic
University in Cordoba, Argentina, before
completing her MSc in biomedical sciences
and reproduction at University of Saskatch-
ewan and a residency in large and small
animal reproductive medicine. Dr. Tanco’s
current research interests are focused in
neuroendocrinology, specifically neuropep-
tides involved in the regulation of reproduc-
tion in small animals and cattle.

REFERENCES

1. Johnston SD, Root Kustritz MV, Olson PS.

Canine pregnancy. In: Johnston SD,
Kustritz MV, Olson PS, eds. Canine and
Feline Theriogenology. Philadelphia, PA:
Saunders; 2001:66-104.

2. Retsema J, English AR, Girard A, et al.
Sulbactam/ampicillin: in vitro spectrum,
potency, and activity in models of acute
infection. Rev Infect Dis. 1986;8:5528-
S534.

3. Boothe DM, Tannert K. Special consider-

8 plumbstherapeuticsbrief.com September 2015

ations for drug and fluid therapy in the
pediatric patient. Compend Contin Educ
Pract Vet. 1992;14(3):313-329.

4. Krasula RW, Pernet AG. Comparison of
organ-specific toxicity of temafloxacin in
animals and humans. Am J Med. 1991;
91(6A):385-41S.

5. Burkhardt JE, Hill MA, Carlton WW,
Kesterson JW. Histologic and histo-
chemical changes in articular cartilages
of immature beagle dogs dosed with
difloxacin, a fluoroquinolone. Vet Pathol.
1990;27(3):162-170.

6. Rebuelto M, Loza ME. Antibiotic treatment
of dogs and cats during pregnancy. Vet
Med Int. 2010; doi: 10.4061/2010/385640.

7. Lopate C, Seksel K. Canine neonatal
physiology, behavior, and socialization.
In: Lopate C, Seksel K, eds. Management
of Pregnant and Neonatal Dogs, Cats, and
Exotic Pets. Chichester, UK: John Wiley &
Sons; 2012:93-128.

8. Takayama S, Watanabe T, Akiyama Y, et
al. Reproductive toxicity of ofloxacin.
Arzneimittelforschung. 1986;36(8):1244-
1248.


plumbstherapeuticsbrief.com

9. Christ W, Lehnert T. Toxicity of the
quinolones. In: Siporin C, Heifetz CL,
Domagala JM, eds. The New Generation
of Quinolones. New York, NY: Marcel
Dekker; 1990:165-187.

10. Papich MG, Davis LE. Drug therapy
during pregnancy and in the neonate. Vet
Clin North Am Small Anim Pract. 1986;
16(3):525-538.

11. Vallano A, Arnau JM. [Antimicrobials and
pregnancyl. Enfermedades Infecciosas y
Microbiologia Clinica. 2009;27(9):536-542.

12. Craig WA. Interrelationship between
pharmacokinetics and pharmacodynam-
ics in determining dosage regimens for
broad-spectrum cephalosporins. Diagn
Microbiol Infect Dis. 1995;22(1-2):89-96.

13. Ryan SD, Wagner AE. Cesarean section
in dogs: anesthetic management. Com-
pend Contin Educ Pract Vet. 2006;28(1):
44-54,

14. Pascoe PJ, Moon PF. Periparturient and
neonatal anesthesia. Vet Clin North Am
Small Anim Pract. 2001;31(2):315-340.

15. Brock N. Anesthesia for canine cesarian
section. Can Vet J. 1996:37(2):117-118.

16. Luna SP, Cassu RN, Castro GB, Teixeira
NF, Silva Junior JR, Lopes MD. Effects of
four anaesthetic protocols on the neuro-
logical and cardiorespiratory variables of
puppies born by caesarean section. Vet
Rec. 2004;154(13):387-389.

17. Funkquist PM, Nyman GC, Lofgren AJ,
Fahlbrink EM. Use of propofol-isoflurane
as an anesthetic regimen for cesarean
section in dogs. JAVMA. 1997;211(3):313-
317.

18. Koren G, Pastuszak A, Ito S. Drugs in
pregnancy. N EnglJ Med. 1998;338(16):
1128-1137.

19. Mazze RI, Wilson Al, Rice SA, Baden JM.
Fetal development in mice exposed to
isoflurane. Teratology. 1985;32(3):339-
345,

20. Mazze R, Fujinaga M, Rice S, Harris S,
Baden JM. Reproductive and teratogenic
effects of nitrous oxide, halothane, isoflu-
rane, and enflurane in Sprague-Dawley
rats. Anesthesiology. 1986;64(3):339-344.

21. Moon-Massat PF, Erb HN. Perioperative
factors associated with puppy vigor after
delivery by cesarean section. JAAHA.
2002;38(1):90-96.

22. Traas AM. Surgical management of ca-
nine and feline dystocia. Theriogenology.
2008;70(3):337-342.

23. Arcilla RA, Thilenius OG, Ranniger K.
Congestive heart failure from suspected
ductal closure in utero. J Pediatr. 1969;
75(1):74-78.

24. Pinsky L, DiGeorge AM. Cleft palate
in the mouse: a teratogenic index of
glucocorticoid potency. Science. 1965;
147(3656):402-403.

25. Shille VM. Mismating and termination of
pregnancy. Vet Clin North Am Small Anim
Pract. 1982;12(1):99-106.

26. Davis LE. Adverse effects of drugs on
reproduction in dogs and cats. Mod Vet
Pract. 1983;64(12):969-974.

27. Eilts B. Pregnancy maintenance in the
bitch using Regumate. In: Proceedings
of the Annual Meeting of the Society for
Theriogenology. 1992; San Antonio, TX;
144-147.

28. Smith MS, McDonald LE. Serum levels
of luteinizing hormone and progesterone
during the estrous cycle, pseudopreg-
nancy and pregnancy in the dog.
Endocrinology. 1974;94(2):404-412.

29. Verstegen-Onclin K, Verstegen J. Endo-
crinology of pregnancy in the dog: a re-
view. Theriogenology. 2008;70(3):291-299.

SUGGESTED READING

Becher A, Wehrend A, Goericke-Pesch S.
Luteal insufficiency in the bitch—symp-
toms, diagnosis, consequences and thera-
py. A review of the literature. Tierarztl Prax
Ausg K Kleintiere Heimtiere. 2010;38(6):
389-396.

Jimenez Lozano MA. Updates on anesthesia
for non-obstetric and obstetric surgery
during pregnancy. In: Proceedings of the
Annual Conference of the Society for Ther-
iogenology. 2013; Louisville, KY; 190-200.

Mathews KA. Analgesia for the pregnant,
lactating and neonatal to pediatric cat and
dog. JVECC. 2005;15(4):273-284.

Plumb DC. Drugs in the pregnant bitch:
assessing and managing risks. In: Pro-
ceedings of the Annual Conference of
the Society for Theriogenology. 2004;
Lexington, KY; 246-252.

ISSUES &
ANSWERS

<« MORE from page 3

REFERENCES

. Schaer M, Ginn PE, Fox LE, Leon J,
Ramirez FM: Severe calcinosis cutis
associated with treatment of hypo-
parathyroidism in a dog. JAAHA.
2001;37(4):364-369.

. Ruopp JL. Primary hypoparathyroidism in
a cat complicated by suspect iatrogenic
calcinosis cutis. JAAHA. 2001;37(4):370-
373.

. Holowaychuk MK. Hypocalcemia of
critical illness in dogs and cats. Vet Clin
North Am Small Anim Pract. 2013;43(6):
1299-1317.

4. Raszka WV, Kueser TK, Smith FR, Bass
JW. The use of hyaluronidase in the
treatment of intravenous extravasation
injuries. J Perinatol. 1990;10(2):146-149.

. U.S. Food and Drug Administration,
Safety Labeling Changes, http://www.fda.
gov/Safety/MedWatch/SafetyInformation/
Safety-RelatedDruglabelingChanges/
ucm119273.htm; accessed August 24,
2015.

_

N

w

(2]

SUGGESTED READING

Davidson AP. Reproductive causes of
hypocalcemia. Top Companion Anim Med.
2012;27(4):165-166.

Greco DS. Endocrine causes of calcium
disorders. Top Companion Anim Med.
2012;27(4):150-155.

Groman RP. Acute management of calcium
disorders. Top Companion Anim Med.
2012;27(4):167-171.

Schaer M. Therapeutic approach to
electrolyte emergencies. Vet Clin North Am
Small Anim Pract. 2008;38(3):513-533.

September 2015 Plumb’s Therapeutics Brief 9


http://www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-RelatedDrugLabelingChanges/ucm119273.htm
http://www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-RelatedDrugLabelingChanges/ucm119273.htm
http://www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-RelatedDrugLabelingChanges/ucm119273.htm
http://www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-RelatedDrugLabelingChanges/ucm119273.htm

