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artonella spp are vector-borne, blood-

borne, gram-negative bacteria of emerg-

ing global health importance in humans
and animals, with new species, reservoirs, and
arthropod vectors being identified with increas-
ing frequency.! In their reservoir hosts, Bartonella
spp can cause intraerythrocytic bacteremia and

endotheliotropic infections that can last weeks to

years without resultant disease.? Of the 38 known

Bartonella spp, at least 17 species or subspecies
are known to cause disease in humans,!
with B henselae, B quintana, B bacilliformis,
B koehlerae, and B vinsonii subsp berkhoffii

most frequently identified.?3
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TOP 5 BARTONELLA SPECIES
OF HUMAN SIGNIFICANCE

1. B henselae

2. B quintana

3. Bbacilliformis
4. B koehlerae

5. B vinsonii subsp berkhoffii

Clinicopathologic differences of the many Barton-
ella spp are not well-documented,? and factors
such as virulence among species and strains, mode
of transmission, host immune response, concur-
rent disease, and immunosuppression may all
contribute to clinical signs and degree of disease
manifestation.3

Following are the author’s top 5 Bartonella spp and
their significance in humans.

B henselae

B henselae can be found worldwide,* and

although cats are its primary reservoir,>°
B other animals (eg, dogs, raccoons, mon-
gooses) may also be sources of infection.? B henselae
is transmitted among cats through flea feces
(Ctenocephalides felis) and scratches from nails
contaminated with flea feces.>*78 B henselae trans-
mission to humans from dog bites??® and cat bites
and scratches®® appears to be a low-risk source for
human infection unless the animal is concurrently
infested with fleas or the nails or saliva are contam-
inated with flea feces.? Ticks, spiders, and mites
may also play a role in transmission of B henselae
to animals and humans.?1%!! Bacteremia has been
identified in various animals?; in cats (stray or pet),
infection prevalence varies considerably by geo-
graphic area.® Infection prevalence in cats is highest
in warm, moist areas with high flea burdens.*>12 A
North American study found seroprevalence rates
to be higher in warmer regions as compared with
cooler regions.!? Overall, 27.9% of cats tested in
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that study were seropositive. Bacteremia in cats can
be intermittent,!® occurs primarily in cats younger
than 2 years, and can last a year or longer.®” The
seroprevalence rate of B henselae in dogs in the
southeastern United States has been recorded

to be 10% in healthy dogs and 27% in sick dogs.!?
Broader studies have found 2% to 3.8% of dogs to
be seropositive for B henselae.'*15

B henselae infection in humans and animals can be
subclinical; this is particularly common in cats due
to their coevolution with B henselae.?”1® Although
association between infection and clinical signs in
cats is equivocal, signs can include endocarditis,?°
myocarditis,?” fever,'® lethargy,*'® gingivostomati-
tis,'° uveitis, conjunctivitis, and others.? In dogs,

B henselae can cause fever, endocarditis, granulo-
matous hepatitis, peliosis hepatitis, lymphadeno-
megaly, panniculitis, and vasoproliferative lesions,
as well as others.?:3:5:20

B henselae is the predominant cause of cat scratch
disease (CSD) in humans.!%2! There are an estimated
500 hospitalizations and 12 000 outpatient cases

of CSD each year in the United States.® In humans,
at the site of inoculation, a cutaneous papule or
pustule develops 3 to 10 days after contact with an
infected animal and may last 1 to 3 weeks.* Accompa-
nying signs may include regional lymphadenopathy,
fever,!® fatigue, malaise, headache, sore throat, and/
orrash.* More severe signs may include neuralgia,
endocarditis, osteomyelitis, Parinaud’s oculoglandu-
lar syndrome, pneumonia, hepatitis, splenitis, and/
or encephalopathy.* B henselae and B quintana

are causative agents of bacillary angiomatosis,
aneovascular disorder that occurs primarily in
immunocompromised individuals and involves the
skin, lymph nodes, and a variety of organs.*22:23
Although CSD is often self-limiting, B henselae can
cause chronic or intermittently clinical illness
accompanied by persistent bacteremia.?*

B quintana

B quintana, and to a lesser extent B henselae,

was the causative agent of trench fever
B  during World War I and has recently been
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the cause of urban trench fever, which occurs
predominately among homeless and marginalized
populations.?>28 B quintana can be found worldwide
and is transmitted among humans via feces of the
human body louse (Pediculus humanus).?2° Humans
are considered incidental hosts for all Bartonella
spp, with the exception of B quintana, for which
humans are reservoir hosts.*” New findings, how-
ever, support the role of Cfelis in transmission and
suggest that cats, dogs, and, possibly, the cynomol-
gus monkey—all accidental hosts—may also serve
as sources of infection.?310:1%:29.30 B quintana trans-
mission to humans has rarely been associated with
cat bites and scratches, and transmission from dogs
to humans has never been documented.!®

B quintana does not appear to cause illness in cats,
despite evidence of infection.?2!3! B quintana infec-
tion in dogs is typically subclinical but has been
associated with endocarditis.?3? Prevalence of these
pathogens in cats and dogs is not well-known. A
study in Germany demonstrated a B quintana sero-
prevalence rate of 18% in stray cats.? In a study in
Israel, 2.6% of cats were found to be seropositive
only to B henselae, 20.2% only to B quintana, and
39.5% to both B henselae and B quintana. In another
study in North Carolina, 8.7% of cats were found to
be seropositive only to B henselae, 7% only to B quin-
tana, and 40.4% to both B henselae and B quintana.3?

In humans, B quintana infection typically results in
a self-limiting febrile illness, with fever lasting up
to 5 days, fatigue, conjunctival congestion, head-
ache, myalgia, bone pain (particularly shin pain),
rash, nystagmus, endocarditis, pericardial
effusion, bacillary angiomatosis, and/or bacillary
peliosis, particularly in individuals infected with
human immunodeficiency viruses.*?3:26:34 B quin-
tana and, rarely, B henselae can persist long-term

if not treated properly in humans and are known
causes of culture-negative endocarditis in humans.*

B bacilliformis

Humans are the only known reservoir

of B bacilliformis, which is transmitted
B among humans via the bite of sand flies

(Lutzomyia spp) located in the Andes mountains, par-
ticularly in Peru, Colombia, and Ecuador.?51%.25,35,36
B bacilliformis can cause Carrion’s disease, a biphasic
illness in humans that consists of acute and chronic
phases. The acute phase (ie, Oroya fever) is charac-
terized by a wide array of signs (eg, fever, chills,
headache, intense myalgia, mental status changes,
seizures, profound hemolytic anemia) and has a high
fatality rate when untreated. The chronic phase (ie,
verruga peruana [ie, Peruvian warts]) appears weeks
to months after resolution of the acute phase and is
characterized by angioproliferative skin lesions
prone to ulceration and bleeding.*3> Children and
pregnant women may be particularly affected; com-
plications can include fetal death, miscarriage, and/
or premature birth.3°

An animal reservoir of B Bacilliformis has not been
discovered but may still exist3>; there have been no
documented cases of infection in dogs or cats.3336:37

B koehlerae

Cats are the primary reservoir of

B koehlerae transmission to humans,3>-6:24
B although B koehlerae and B quintana are
less frequently isolated in cats as compared with
B henselae.? Evidence of B koehlerae infection has
also been found in dogs and the fleas of wild gerbils
(Meriones lybicus).?3:38 C felis (and possibly other
flea species) is critical in the transmission
of B koehlerae between animals and humans?7;
however, additional arthropod vectors and other
documented means of transmission of Bartonella
spp are emerging.!

There are an estimated 500
hospitalizations and 12000
outpatient cases of cat
scratch disease each yearin
the United States.®

CSD = cat scratch disease
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OCCUPATIONAL HAZARD

For veterinary staff, Bartonella spp pose an occupational
hazard.>°* B henselae and B vinsonii subsp berkhoffii
bacteremia have been documented in veterinarians and
veterinary nurses who were exposed to arthropods, had
frequent contact with cats and/or dogs, and/or experi-
enced scratches or bites (primarily from cats).>* A sero-
survey of US veterinarians and veterinary nurses found
DNA from at least one Bartonella spp in 28% of subjects
(B henselae, 56%; B vinsonii subsp berkhoffii, 26%; B koe-
hlerae, 22%).22 Higher rates of headaches and irritability
were reported in those found to be positive for Bartonella
spp.2% A survey of 89 Spanish veterinarians found 73% of
participants to be seropositive for at least one Bartonella
spp; 11% were positive for B quintana, 56% for B vinsonii
subsp berkhoffii, and 37% for B henselae.*® Frequent
exposure in the clinicis plausible because Bartonella spp
has been isolated from blood, bodily fluids, effusions, and
other biologic samples from cats, dogs, and humans.?
Veterinary staff can reduce the risk for infection by practic-
ing good hand hygiene (eg, wearing gloves, frequent
handwashing) and by minimizing exposure to fleas and
ticks, contact with arthropod feces and animal bites and
scratches, and contact with bodily fluids from sick ani-
mals, cuts, and needle sticks.?

Routine ectoparasite controlin pets can reduce risk for
transmission of Bartonella spp to humans.?%24

|
GLOBAL RELEVANCE

Bartonella spp have been found on every continent except
Antarctica,? and there is considerable belief that their
cause of human illness has been significantly underdiag-
nosed.>355152 At least 17 species or subspecies of the 38
known Bartonella spp can cause disease in humans.® More
research is needed to learn about this organism and its
epidemiology to manage its global impact.
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Infection in cats can lead to subclinical infection and
persistent bacteremia* or, rarely, epithelioid heman-
gioendothelioma and systemic reactive angioendo-
theliomatosis.? B koehlerae infection in dogs has
been associated with endocarditis and splenic dis-
ease.?20:3%:40 A serosurvey of dogs in North America
identified a seropositivity rate of 2.4%.1>

B koehlerae is an uncommon cause of illness in
humans* but has been associated with regional
pain syndrome type I, hallucinations, sensory
neuropathy, peripheral visual deficits, endocardi-
tis, and other clinical conditions.?>

B vinsonii subsp berkhoffii

Coyotes, dogs,*! and foxes are the main

reservoirs of B vinsonii subsp berkhoffii,*>
BN but the subspecies has also been found
in cats, deer, horses, humans, a steer, and a red
wolf.242:43 A serosurvey of dogs in the United
States found a seropositivity rate of 1.5%'* and a
higher rate of 3.6% in clinically ill dogs.** Signs
in dogs may be subclinical or include anemia,
arrhythmias, endocarditis, epistaxis, fever,
hemangiosarcoma, myocarditis, splenomegaly,
uveitis, and other signs; infection with this sub-
species may also cause death.317:45:46

Bvinsonii subsp berkhoffii is rare in cats and
humans. In cats, signs can include endocardial
fibrosis complex, endomyocarditis, and osteomyeli-
tis.?*2 Reported signs in humans include endocar-
ditis and neurologic symptoms.?#23:4748 Vectors for
transmission include C felis and, possibly, ticks and
Pulex spp fleas.? It is probable that B koehlerae and
Bvinsonii subsp berkhoffii are underrecognized, as
testing for Bartonella spp other than B bacilliformis,
B quintana, and B henselae is rarely performed.?

Conclusion

Although new species of Bartonella are discovered
frequently, the most widespread and well-described
in humans and animals is B henselae. Many
Bartonella spp can produce similar clinical signs

in a host, but these infections can be subclinical
and chronic. Vectors play a significant role in the
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epidemiology of all Bartonella spp; transmission
by other routes, particularly bites and scratches,
makes Bartonella spp an occupational risk to those
working closely with animals, especially those
with a flea infestation. The occupational risks for

Bartonella spp infection in veterinary staff can

be reduced through a better understanding of
Bartonella spp and by adhering to good prevention
measures when working with animals (see
Occupational Hazard).

References

1. Breitschwerdt EB, Maggi RG, Quach C, Bradley JM. Bartonella spp
bloodstream infection in a Canadian family. Vector Borne Zoonotic
Dis. 2019;19(4):234-241.

2. Breitschwerdt EB. Bartonellosis, One Health and all creatures great
and small. Vet Dermatol. 2017;28(1):96-€e21.

3. Alvarez-Fernandez A, Breitschwerdt EB, Solano-Gallego L.
Bartonella infections in cats and dogs including zoonotic aspects.
Parasit Vectors. 2018;11(1):624.

4. Gandhi TN, Slater LN, Welch DF, Koehler JE. Bartonella, including
cat-scratch disease. In: Bennett JE, Dolin R, Blaser MJ, eds. Mandell,
Douglas, and Bennetts Principles and Practice of Infectious Diseases.
8th ed. Philadelphia, PA: Elsevier Saunders; 2015:2649-2663.

5. RegierY, O’Rourke F, Kempf VA. Bartonella spp - a chance to
establish One Health concepts in veterinary and human medicine.
Parasit Vectors. 2016;9(1):261.

6. Chomel BB, Boulouis HJ, Maruyama S, Breitschwerdt EB. Bartonella
spp in pets and effect on human health. Emerg Infect Dis.
2006;12(3):389-394.

7. Pennisi MG, Marsilio F, Hartmann K, et al. Bartonella species
infection in cats: ABCD guidelines on prevention and management.
J Feline Med Surg. 2013;15(7):563-569.

8. Nelson CA, Saha S, Mead PS. Cat-scratch disease in the United
States, 2005-2013. Emerg Infect Dis. 2016;22(10):1741-1746.

9. Duncan AW, Maggi RG, Breitschwerdt EB. Bartonella DNA in dog
saliva. Emerg Infect Dis. 2007;13(12):1948-1950.

10. Breitschwerdt EB, Maggi RG, Sigmon B, Nicholson WL. Isolation of
Bartonella quintana from a woman and a cat following putative bite
transmission. J Clin Microbiol. 2007;45(1):270-272.

11. CotteV,BonnetS, Le Rhun D, et al. Transmission of Bartonella
henselae by Ixodes ricinus. Emerg Infect Dis. 2008;14(7):1074-1080.

12. Jameson P, Greene C, Regnery R, et al. Prevalence of Bartonella
henselae antibodies in pet cats throughout regions of North
America. J Infect Dis. 1995;172(4):1145-1149.

13. Solano-Gallego L, Bradley J, Hegarty B, Sigmon B, Breitschwerdt EB.
Bartonella henselae |gG antibodies are prevalentin dogs from
southeastern USA. Vet Res. 2004;35(5):585-595.

14. Yancey CB, Hegarty BC, Qurollo BA, et al. Regional seroreactivity
and vector-borne disease co-exposures in dogs in the United States
from 2004-2010: utility of canine surveillance. Vector Borne Zoonotic
Dis. 2014;14(10):724-732.

15. Lashnits E, Correa M, Hegarty BC, Birkenheuer A, Breitschwerdt EB.
Bartonella seroepidemiology in dogs from North America, 2008-
2014. J Vet Intern Med. 2018;32(1):222-231.

16. Mazur-Melewska K, Mania A, Kemnitz P, Figlerowicz M, Sluzewski W.
Cat-scratch disease: a wide spectrum of clinical pictures. Postepy
Dermatol Alergol. 2015;32(3):216-220.

17. lannino F, Salucci S, Di Provvido A, Paolini A, Ruggieri E. Bartonella
infections in humans dogs and cats. Vet Ital. 2018;54(1):63-72.

18. Breitschwerdt EB, Broadhurst JJ, Cherry NA. Bartonella henselae as
a cause of acute-onset febrile illness in cats. JFMS Open Rep.
2015;1(2):2055116915600454.

19. Sykes JE, Westropp JL, Kasten RW, Chomel BB. Association between

Bartonella species infection and disease in pet cats as determined
using serology and culture. J Feline Med Surg. 2010;12(8):631-636.

20. Ohad DG, Morick D, Avidor B, Harrus S. Molecular detection of
Bartonella henselae and Bartonella koehlerae from aortic valves of
boxer dogs with infective endocarditis. Vet Microbiol. 2010;141(1-
2):182-185.

21. Baneth G, Kordick DL, Hegarty BC, Breitschwerdt EB. Comparative
seroreactivity to Bartonella henselae and Bartonella quintana
among cats from Israel and North Carolina. Vet Microbiol. 1996;50(1-
2):95-103.

22. Lantos PM, Maggi RG, Ferguson B, et al. Detection of Bartonella
species in the blood of veterinarians and veterinary technicians: a
newly recognized occupational hazard? Vector Borne Zoonotic Dis.
2014;14(8):563-570.

23. Edouard S, Nabet C, Lepidi H, Fournier PE, Raoult D. Bartonella, a
common cause of endocarditis: a report on 106 cases and review.

J Clin Microbiol. 2015;53(3):824-829.

24. Breitschwerdt EB. Bartonellosis: one health perspectives for an
emerging infectious disease. ILAR J. 2014;55(1):46-58.

25. Centers for Disease Control and Prevention. Bartonella infection
(cat scratch disease, trench fever, and Carrion’s disease):
transmission. Centers for Disease Control and Prevention website.
https://www.cdc.gov/bartonella/transmission/index.html. Updated
March 5,2019. Accessed January 22, 2019.

26. Leibler JH, Zakhour CM, Gadhoke P, Gaeta JM. Zoonotic and vector-
borne infections among urban homeless and marginalized people
in the United States and Europe, 1990-2014. Vector Borne Zoonotic
Dis. 2016;16(7):435-444.

27. Foucault C, Barrau K, Brouqui P, Raoult D. Bartonella quintana
bacteremia among homeless people. Clin Infect Dis. 2002;35(6):684-
689.

28. Bonilla DL, Kabeya H, Henn J, Kramer VL, Kosoy MY. Bartonella
quintana in body lice and head lice from homeless persons, San
Francisco, California, USA. Emerg Infect Dis. 2009;15(6):912-915.

29. O’Rourke LG, Pitulle C, Hegarty BC, et al. Bartonella quintana in
cynomolgus monkey (Macaca fascicularis). Emerg Infect Dis.
2005;11(12):1931-1934.

30. Kernif T, Leulmi H, Socolovschi C, et al. Acquisition and excretion of
Bartonella quintana by the cat flea, Ctenocephalides felis felis. Mol
Ecol. 2014;23(5):1204-1212.

31. LaVD, Tran-HungL, Aboudharam G, Raoult D, Drancourt M.
Bartonella quintana in domestic cat. Emerg Infect Dis.
2005;11(8):1287-1289.

32. Kelly P, Rolain JM, Maggi R, et al. Bartonella quintana endocarditis in
dogs. Emerg Infect Dis. 2006;12(12):1869-1872.

33. Birtles RJ, Canales J, Ventosilla P, et al. Survey of Bartonella species
infecting intradomicillary animals in the Huayllacallan Valley,
Ancash, Peru, a region endemic for human bartonellosis. Am J Trop
Med Hyg.1999;60(5):799-805.

34. Ruiz J. Bartonella quintana, past, present, and future of the scourge
of World War 1. APMIS. 2018;126(11):831-837.

35. Gomes C, Ruiz J. Carrion’s disease: the sound of silence. Clin
Microbiol Rev. 2018;31(1):e00056-17.

July 2019 cliniciansbrief.com

21


http://www.cliniciansbrief.com

TOP5 » INFECTIOUS DISEASE
|

36. Diniz PP, Morton BA, Tngrian M, et al. Infection of domestic dogs in peru by
zoonotic Bartonella species: a cross-sectional prevalence study of 219
asymptomatic dogs. PLoS Neg! Trop Dis. 2013;7(9):e2393.

37. Rizzo MF, Billeter SA, Osikowicz L, Luna-Caipo DV, Caceres AG, Kosoy M.
Fleas and flea-associated Bartonella species in dogs and cats from Peru. J
Med Entomol. 2015;52(6):1374-1377.

38. Marie JL, Fournier PE, Rolain JM, Briolant S, Davoust B, Raoult D. Molecular
detection of Bartonella quintana, B. elizabethae, B. koehlerae, B. doshiae, B.
taylorii, and Rickettsia felis in rodent fleas collected in Kabul, Afghanistan. Am J
Trop Med Hyg. 2006;74(3):436-439.

39. Tabar MD, Altet L, Maggi RG, Altimira J, Roura X. First description of
Bartonella koehlerae infection in a Spanish dog with infective endocarditis.
Parasit Vectors. 2017;10(1):247.

40. Perez C, Maggi RG, Diniz PP, Breitschwerdt EB. Molecular and serological
diagnosis of Bartonella infection in 61 dogs from the United States. J Vet
Intern Med. 2011;25(4):805-810.

41. Cockwill KR, Taylor SM, Philibert HM, Breitschwerdt EB, Maggi RG.
Bartonella vinsonii subsp. berkhoffii endocarditis in a dog from
Saskatchewan. Can Vet J. 2007;48(8):839-844.

42. Varanat M, Travis A, Lee W, et al. Recurrent osteomyelitis in a cat due to
infection with Bartonella vinsonii subsp. berkhoffii genotype II. J Vet Intern
Med. 2009;23(6):1273-1277.

43. Beerlage C,Varanat M, Linder K, et al. Bartonella vinsonii subsp. berkhoffii
and Bartonella henselae as potential causes of proliferative vascular
diseases in animals. Med Microbiol Immunol. 2012;201(3):319-326.

44, Pappalardo BL, Correa MT, York CC, Peat CY, Breitschwerdt EB.
Epidemiologic evaluation of the risk factors associated with exposure and
seroreactivity to Bartonella vinsonii in dogs. Am J Vet Res. 1997;58(5):467-
471.

45. Cockwill KR, Taylor SM, Philibert HM, Breitschwerdt EB, Maggi RG.
Bartonella vinsonii subsp. berkhoffii endocarditis in a dog from
Saskatchewan. Can Vet J. 2007;48(8):839-844.

46. Shelnutt LM, Balakrishnan N, DeVanna J, Batey KL, Breitschwerdt EB. Death
of military working dogs due to bartonella vinsonii subspecies berkhoffii
genotype lll endocarditis and myocarditis. Mil Med. 2017;182(3):e1864-e1869.

47. Okaro U, Addisu A, Casanas B, Anderson B. Bartonella species, an emerging
cause of blood-culture-negative endocarditis. Clin Microbiol Rev.
2017;30(3):709-746.

48. Breitschwerdt EB, Maggi RG, Nicholson WL, Cherry NA, Woods CW.
Bartonella sp. bacteremia in patients with neurological and neurocognitive
dysfunction. J Clin Microbiol. 2008;46(9):2856-2861.

49. Breitschwerdt EB, Maggi RG, Duncan AW, Nicholson WL, Hegarty BC, Woods
CW. Bartonella species in blood of immunocompetent persons with animal
and arthropod contact. Emerg Infect Dis. 2007;13(6):938-941.

50. Oteo JA, Maggi R, Portillo A, et al. Prevalence of Bartonella spp. by culture,
PCR and serology, in veterinary personnel from Spain. Parasit Vectors.
2017;10(1):553.

51. Nelson CA, Moore AR, Perea AE, Mead PS. Cat scratch disease: U.S.
clinicians’ experience and knowledge. Zoonoses Public Health. 2018;65(1):67-
73.

52. Breitschwerdt EB, Maggi RG, Chomel BB, Lappin MR. Bartonellosis: an
emerging infectious disease of zoonotic importance to animals and human
beings. J Vet Emerg Crit Care (San Antonio). 2010;20(1):8-30.

22 cliniciansbrief.com July 2019

Heartgard=>

(ivermectin/pyrantel) Plus

CHEWABLES

CAUTION: Federal (U.S.A.) law restricts this drug to use by or on the order of a licensed veterinarian.

INDICATIONS: For use in dogs to prevent canine heartworm disease by eliminating the tissue stage of heartworm
larvae (Dirofilaria immitis) for a month (30 days) after infection and for the treatment and control of ascarids (Toxocara
canis, Toxascaris leonina) and hookworms (Ancylostoma caninum, Uncinaria I Ancyl braziliense).

DOSAGE: HEARTGARD® Plus (ivermectin/pyrantel) should be administered orally at monthly intervals at the
recommended minimum dose level of 6 meg of ivermectin per kilogram (2.72 meg/Ib) and 5 mg of pyrantel (as pamoate
salt) per kg (2.27 mg/Ib) of body weight. The recommended dosing schedule for prevention of canine heartworm
disease and for the treatment and control of ascarids and hookworms is as follows:

Color Coding On
Dog Chewables Ivermectin  Pyrantel  Foil Backing
Weight  Per Month Content Content and Carton

Upto251b 1 68 meg 57 mg Blue
26t0 50 Ib 1 136 mcg 114 mg Green
5110100 Ib 1 272 meg 227 mg Brown

HEARTGARD Plus is recommended for dogs 6 weeks of age and older.
For dogs over 100 Ib use the appropriate combination of these chewables.

ADMINISTRATION: Remove only one chewable at a time from the foil-backed blister card. Return the card with the
remaining chewables to its box to protect the product from light. Because most dogs find HEARTGARD Plus palatable,
the product can be offered to the dog by hand. Alternatively, it may be added intact to a small amount of dog food.
The chewable should be administered in a manner that encourages the dog to chew, rather than to swallow without
chewing. Chewables may be broken into pieces and fed to dogs that normally swallow treats whole.

Care should be taken that the dog consumes the complete dose, and treated animals should be observed for a few
minutes after administration to ensure that part of the dose is not lost or rejected. If it is suspected that any of the
dose has been lost, redosing is recommended.

HEARTGARD Plus should be given at monthly intervals during the period of the year when mosquitoes (vectors),
potentially carrying infective heartworm larvae, are active. The initial dose must be given within a month (30 days)
after the dog's first exposure to mosquitoes. The final dose must be given within a month (30 days) after the dog's last
exposure to mosquitoes.

When replacing another heartworm preventive product in a heartworm disease preventive program, the first dose of
HEARTGARD Plus must be given within a month (30 days) of the last dose of the former medication.

If the interval between doses exceeds a month (30 days), the efficacy of ivermectin can be reduced. Therefore, for
optimal performance, the chewable must be given once a month on or about the same day of the month. If treatment
is delayed, whether by a few days or many, immediate treatment with HEARTGARD Plus and resumption of the
recommended dosing regimen will minimize the opportunity for the development of adult heartworms.

Monthly treatment with HEARTGARD Plus also provides effective treatment and control of ascarids (. canis, T.
leonina) and hookworms (A. caninum, U. stenocephala, A. braziliense). Clients should be advised of measures to be
taken to prevent reinfection with intestinal parasites.

EFFICACY: HEARTGARD Plus Chewables, given orally using the recommended dose and regimen, are effective against
the tissue larval stage of D.immitis for a month (30 days) after infection and, as a result, prevent the development

of the adult stage. HEARTGARD Plus Chewables are also effective against canine ascarids (7. canis, T. leonina) and
hookworms (A. caninum, U. stenocephala, A. braziliense).

ACCEPTABILITY: In acceptability and field trials, HEARTGARD Plus was shown to be an acceptable oral dosage form
that was consumed at first offering by the majority of dogs.

PRECAUTIONS: All dogs should be tested for existing heartworm infection before starting treatment with
HEARTGARD Plus which is not effective against adult 0. immitis. Infected dogs must be treated to remove adult
heartworms and microfilariae before initiating a program with HEARTGARD Plus.

While some microfilariae may be killed by the ivermectin in HEARTGARD Plus at the recommended dose level,
HEARTGARD Plus is not effective for microfilariae clearance. A mild hypersensitivity-type reaction, presumably due
to dead or dying microfilariae and particularly involving a transient diarrhea, has been observed in clinical trials with
ivermectin alone after treatment of some dogs that have circulating microfilariae.

Keep this and all drugs out of the reach of children.
In case of ingestion by humans, clients should be advised to contact a physician immediately. Physicians may contact a
Poison Control Center for advice concerning cases of ingestion by humans.

Store between 68°F - 77°F (20°C - 25°C). Excursions between 59°F - 86°F (15°C - 30°C) are permitted. Protect
product from light.

ADVERSE REACTIONS: In clinical field trials with HEARTGARD Plus, vomiting or diarrhea within 24 hours of
dosing was rarely observed (1.1% of administered doses). The following adverse reactions have been reported
following the use of HEARTGARD: Depression/lethargy, vomiting, anorexia, diarrhea, mydriasis, ataxia, staggering,
convulsions and hypersalivation.

SAFETY: HEARTGARD Plus has been shown to be bioequivalent to HEARTGARD, with respect to the bioavailability

of ivermectin. The dose regimens of HEARTGARD Plus and HEARTGARD are the same with regard to ivermectin (6
meg/kg). Studies with ivermectin indicate that certain dogs of the Collie breed are more sensitive to the effects of
ivermectin administered at elevated dose levels (more than 16 times the target use level) than dogs of other breeds.
At elevated doses, sensitive dogs showed adverse reactions which included mydriasis, depression, ataxia, tremors,
drooling, paresis, recumbency, excitability, stupor, coma and death. HEARTGARD demonstrated no signs of toxicity at
10 times the recommended dose (60 meg/kg) in sensitive Collies. Results of these trials and bioequivalency studies,
support the safety of HEARTGARD products in dogs, including Collies, when used as recommended.

HEARTGARD Plus has shown a wide margin of safety at the recommended dose level in dogs, including pregnant

or breeding bitches, stud dogs and puppies aged 6 or more weeks. In clinical trials, many commonly used flea

collars, dips, shampoos, anthelmintics, antibiotics, vaccines and steroid preparations have been administered with
HEARTGARD Plus in a heartworm disease prevention program.

In one trial, where some pups had parvovirus, there was a marginal reduction in efficacy against intestinal nematodes,
possibly due to a change in intestinal transit time.

HOW SUPPLIED: HEARTGARD Plus is available in three dosage strengths (See DOSAGE section) for dogs of different
weights. Each strength comes in convenient cartons of 6 and 12 chewables.

For customer service, please contact Merial at 1-888-637-4251.
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