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KEY POINTS

� A variety of infectious etiologies can cause abortion in equines.

� Selection of the appropriate samples is crucial to determine a diagnosis in most cases.

� Complete histories and ancillary diagnostic testing in conjunction with the examination of
the fetus and placenta will increase the likelihood of diagnosis.

� Not all equine causes of equine abortion have macroscopic lesions and so submission of
histopathology and ancillary testing is recommended in all cases.

� Mares that have been aborted should be isolated from other mares until contagious
causes of abortion have been ruled out.
INTRODUCTION

Infectious causes of equine abortion and placentitis include a variety of viral, bacterial,
and fungal organisms. The prevalence of different diseases varies between years and
regions, but in all cases, identification of a cause of abortion will help to determine the
need for enhanced biosecurity, vaccination, or post-partum intervention. A complete
examination of fetal membranes by experienced farm staff or veterinarians is recom-
mended in all cases. When a compromised foal is born, or a fetus is aborted, then sub-
mission of the fetus and placenta to a diagnostic laboratory is most likely to yield a
diagnosis. Many causes of equine abortion are considered idiopathic or due to struc-
tural abnormalities and will not be discussed here. In all cases, if sufficient tissues are
submitted, infectious causes of abortion can be ruled in or out.

DISCUSSION
Placental Anatomy Overview

Horses have a diffuse, endotheliochorial placentation that attaches throughout the
uterus except for the cervical star. Two structures, the chorioallantois, and allantoamn-
ion make up the placenta. The chorionic surface is composed of microcotyledons that
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allow close apposition of blood vessels for oxygen exchange between the fetus and
dam. Following 150 days of gestation, the placenta will have recognizable anatomy
including the gravid, non-gravid horn, body, and cervical star. The umbilical cord should
attach to the base of either uterine horn. The cervical star is an avillous region of cho-
rioallantois that opposes the cervix. Recognition of the normal anatomy and appearance
of the placenta will assist in the diagnosis of placentitis, appropriate sample selection,
and early recognition of potentially infectious agents. The chorionic surface should pre-
dominantly be red and velvety due to the presence of microcotyledons (Fig. 1). Avillous
areas may occur at the cervical star, endometrial cups, areas of endometrial cysts or
places where placental folds occurred. Typically, these occupy only a small portion of
the placental surface. A multitude of normal variations may occur, but when presented
with an abortion or suspected placental abnormality, the authors recommend collecting
all potential areas of concern for histopathologic evaluation. A list of recommended fetal
tissues is provided (Table 1).

Viral Diseases

Equine herpesvirus
Equine herpesvirus (EHV) causes infections in horses worldwide. Subtypes 1 to 5
infect domestic horses leading to a variety of clinical presentations. The alphaherpes-
viruses, EHV-1 and to a lesser extent EHV-4, cause equine abortion. Abortions can be
sporadic in nature or abortion storms can occur.1 The most common route of infection
is inhalation of viral particles, although direct contact with infected aborted fetuses
and fetal membranes or contaminated fomites can also serve as a source.2 Mares
are the primary source of infection to young foals, thereby creating a landscape of
widespread infection in young stock. Once a horse is infected, virus targets respiratory
epithelium, lymphoid tissue, and circulating CD 4 and CD 8 T lymphocytes and mono-
cytes in the bloodstream (cell-associated viremia). Virus can then be transported
throughout the body. Critical to EHV pathogenesis and maintenance in the equine
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Fig. 1. Chorionic surface of the fetal membranes. Relevant anatomical locations are labeled.



Table 1
Routine tissue collection for diagnostic testing of cases of equine abortion or placentitis

Tissue of Interest Sample Type Test Offeringa

� Liver, lung, spleen, adrenal
gland, kidney, placentab

� Fresh tissue- individually
bagged, labeled and chilled

� Bacterial culture
� Fungal culture
� Fluorescent antibody

testing
� Virus isolation
� PCR

� Visceral: Liver, lung, spleen,
kidney, adrenal gland, heart,
gastrointestinal tract
(stomach, small and large
intestine) and skeletal
muscle

� Placenta: middle of each
horn, body, cervical star,
amnion and umbilical cord,
as well as any sites which
appear abnormal

� Formalin Fixed Tissue (tissue
combined in sealed
contained with 10% neutral
buffered formalin)

� Routine Histology
� Immunohistochemistry

� Fetal heart blood
� Maternal peripheral blood

� Red top (fetus and mare)
� EDTA (mare)

� Serology
� PCR

Note: A combination of tissues and placenta may be submitted for testing for EHV-1, leptospirosis,
Equine Arteritis virus and bacterial or fungal culture. In some cases, such as an EHV-1 abortion, a
respiratory swab, and EDTA blood and serum from the mare may be included.

a Available testing may vary based on laboratory test offerings.
b Multiple pieces of fresh and formalin fixed tissue, typically 2-3 of each, will help expedite lab-

oratory processing.

Infectious Causes of Equine Placentitis and Abortion 75
population is the cycle of latency and reactivation after infection. Viral latency occurs
within T lymphocytes and the trigeminal ganglia.3 When reactivation occurs, whether it
is due to stress, transport, corticosteroid administration or some other variable, repli-
cation of virus in the respiratory epithelium can produce a viremia leading to uterine
endothelial cell infection that can result in vasculitis and transplacental spread leading
to abortion.1,4–7 Uterine endothelial cells appear to be less susceptible to viral infection
early in gestation as compared with later which fits with the timing of mid-to late-term
abortions or perinatal death.7 Different strains have been found to have variable abor-
tigenic potential.8–11 In addition, both non-neuropathic and neuropathic strains have
been found to cause abortion.12,13

Abortion can occur without premonitory signs and most commonly occurs as a
result of EHV-1. EHV-4 causing abortion is sporadic and less common.14 Gross le-
sions in aborted fetuses include subcutaneous edema, amber fluid in the thoracic
and/or abdominal cavity, heavy edematous lungs that may have rib impressions
and scattered 1 to 4 mm tan to gray foci on the parenchyma. Tracheal fibrin casts,
few to numerous pinpoint white to gray foci scattered on the capsular surface of the
liver, and petechial to ecchymotic hemorrhages can be distributed across multiple or-
gans (Fig. 2). Microscopically, fetal lung lesions are composed of necrosis of bronchi-
olar and alveolar epithelial cells that contain acidophilic intranuclear viral inclusion
bodies, mononuclear inflammation, and interlobular edema. Hepatic lesions of
aborted fetuses are composed of randomly distributed lytic necrosis with viral intranu-
clear inclusion bodies occasionally observed in peripheral intact hepatocytes. Similar
foci of necrosis are observed in the thymus, spleen, lymph nodes, adrenal gland.15



Fig. 2. Liver from a fetus with a confirmed abortion due to EHV-1. The liver is enlarged.
Numerous pinpoint grey foci are scattered across all liver lobes. Figure B is higher magnifi-
cation of A with several necrotic foci indicated with black arrows.
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Grossly and microscopically the placenta is normal. Meconium staining of the fetal
membranes, eponychium, and aspiration are compatible with fetal stress. It should
be noted there is variation in which organs may be affected in aborted fetuses; there-
fore, complete postmortem examination or a field necropsy collecting all potentially
affected tissues maximizes diagnostic value. Confirmatory testing for abortion due
to EHV includes immunohistochemistry (IHC), virus isolation (VI) or polymerase chain
reaction (PCR) of fetal tissues.16,17 Optimal fetal tissues for testing include spleen,
lung, thymus, and liver.
Given improved management and control measures (ie, segregation of pregnant

mares from other horses, subgrouping of smaller numbers of mares, reducing stress,
proper vaccination, etc.) for EHV-1 over time, “abortion storms” are not as common
but can occur in the absence of these protocols.2,17,18 Regarding vaccination, the
modified live vaccine has been found to be safe to administer to pregnant mares; how-
ever, there is no label claim against abortion to EHV-1. The killed vaccines show var-
iable data as to whether they confer protection against abortion.19–21
Equine viral arteritis
Equine viral arteritis (EVA) is a worldwide disease caused by the single-stranded, pos-
itive sense, RNA equine arteritis virus (EAV) within the Arterivirus family. Infections
range from acute, clinical infection to the more common subclinical infection and
are largely dependent on a variety of factors including strain, genetics, immunocom-
petency, breed susceptibility and route of infection. Outbreaks of EVA have been re-
ported. Transmission occurs primarily via respiratory (aerosolization of secretions) or
venereal routes (breeding to an acute or chronically infected stallion). Clinical signs of
acute infections include fever, respiratory signs, edema at various sites (ie, supraor-
bital, limb, preputial, etc.), depression, petechial hemorrhages, and conjunctivitis, to
name a few. Regarding natural infections, mortality is more common in foals that
develop severe interstitial pneumonia or aborted fetuses.22–24

Maintenance and transmission of EAV in the equine population is a multilayered pro-
cess. Acutely infected horses can shed via aerosolization of respiratory particles as
well as other secretions (ie, urine). Horizontal transmission occurs when there is
direct/close contact between an infected and naı̈ve animal. Nasal shedding can
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persist for 7 to 14 days during the acute phase. Venereal transmission occurs when a
mare is exposed to semen from an acutely infected or carrier stallion during natural
cover or artificial insemination.23,25 Acutely infected mares shed virus via the respira-
tory route, thereby being a critical player in the development of an outbreak if in close
proximity to susceptible horses. In addition, donor mares exposed to EAV-infected
semen can transmit the virus to embryo recipient mares.26 Transplacental transmis-
sion can result in congenital infection with the foal developing severe interstitial pneu-
monia.27–29 Finally contaminated instruments, phantoms, clothing, etc. act as fomites
for transmission as well.30–32 The carrier stallion is critical to maintenance of the virus
in the equine population. Approximately 10% to 70% of stallions will become persis-
tently infected with the carrier state lasting anywhere from weeks to years to even a
lifetime. EAV genetic variation appears to occur within the reproductive tract of the
carrier stallion leading to the development of novel variants.23,25,33–36

EVA is a well-known cause of abortion in the equine population and can produce
outbreak situations23,37,38 Abortion can occur without pre-existing signs anywhere
from 2 to 10 months of gestation.23,24 One study exposed a group of 14 pregnant ma-
res to known infected mares with EAV. All mares in the study become seropositive
after exposure to the virus. Virus was isolated from the nasopharynx in 35% of the
pregnant mares. Following exposure, 10 of the pregnant mares aborted approximately
1 to 2 months afterward. Of that group, virus was isolated in the tissues (placenta,
spleen, lung, and kidney) of eight of the aborted fetuses. Placenta was the most com-
mon tissue from which virus was isolated.39 Reported microscopic lesions in fetuses
aborted due to EVA infection can vary from none to inflammation and necrosis of the
placenta, brain, lymphoid tissues (spleen, thymus, lymph nodes), and liver frequently
accompanied by vasculitis. When present, lesions in the placenta tend to be the most
severe.24,38 Vasculitis is expected as the virus is known to target blood vessels. Confir-
mation of abortion due to EVA can be achieved via virus isolation, IHC or PCR of fetal
tissues.23 Suggested tissues for testing include placenta, lung, spleen, lymphoid tis-
sue, and fetal fluids.22

Vaccination guidelines for seronegative mares to be bred to carrier stallions include
vaccination with the modified live vaccine 3 weeks or more before breeding or post-
foaling with annual boosters thereafter. After vaccination, the mare should be isolated
for 21 days. If the mare is seropositive then breeding to an EAV stallion can occur
without vaccination. Following breeding, these mares should be isolated for 24 hours.
Vaccination of pregnant mares during the last 2 months of gestation can result in
abortion.22,23,40

Equine infectious anemia
Equine infectious anemia (EIA) is a lentivirus transmitted via bloodsucking insects (ie,
horsefly) or iatrogenically through contaminated blood products or instruments. Infec-
tion can result in an acute, subacute, or chronic stage. Clinical signs associated with
the acute stage include pronounced pyrexia, thrombocytopenia, anemia, and swelling
of the ventral abdomen and limbs. The subacute to chronic scenarios manifest as
intermittent fever, anemia, weight loss, swelling, and splenomegaly. Although in
some cases, the horse may have an inapparent infection. In general, severity of clinical
signs is often based on the viral strain.41,42

Pregnant mares with EIA can result in abortion or birth of foals that may or may not
be seropositive. Possible routes of transmission from mare to fetus/foal include trans-
placental, via colostrum/milk or vectors. In an experimental setting, pony mares (agar
gel immunodiffusion [AGID] negative for EIA) were bred to stallions and the resultant
pregnancies were confirmed. Fetuses inoculated with a cell-adapted Wyoming strain
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of EIA at or before 203 days resulted in resorption or abortion with two fetuses testing
positive for EIA. Fetuses infected 204 days and after resulted in a live birth. The live
foals that were seropositive at birth died within the first 60 days of life.43 Given the
development of the immune response during gestation, it was suggested that the abil-
ity of the fetus to mount an immune response was an important determinant to the
outcome of resorption/abortion versus carrying to term and resulting in a live birth.43

Another study followed the outcome of foals born to 52 broodmares seropositive for
EIA. Of the progeny, 12 of the 52 foals were positive at birth. Five of the foals were pro-
duced from mares that showed clinical signs of EIA during gestation. The remaining 7
foals were born to seropositive mares who did not show clinical signs. One mare was
aborted at 8 months gestation with the fetus testing positive.44 In another study, foals
born to carrier mares underwent serial testing for EIA. Ninety percent of the foals who
initially testing seropositive were found to be seronegative between approximately 2 to
6 months of age.45 Another study also supported the finding that foals nursing sero-
positive dams can eventually convert to EIA negative status on the AGID test.46 In
summary, broodmares who show clinical signs of EIA during gestation are more of
a concern for abortion depending on the stage of gestation.
AGID and ELISA tests are available for diagnosis of EIA in the horse population.

These test modalities have been found to perform with good concordance.47 In the
literature, fetal testing has relied on AGID testing of blood or inoculation of other ani-
mals with fetal tissue. Control of EIA is multifactorial, including euthanasia or lifelong
quarantine of positive animals, disinfection of various instruments after each use, pro-
hibited repeated use of needles and syringes on multiple animals, fly control and up-
to-date Coggins testing to confirm a negative EIA result for interstate travel.41

Bacterial Diseases

Leptospirosis
Leptospiral abortion is caused by a spiral bacterium that infects humans and animals.
Greater than 10 species and 300 serotypes have been recognized. Leptospira inter-
rogans serovar Pomona (type Kennewicki) is the most common serovar (incidental
and pathogenic) for horses in North America and Leptospira kirschneri serovar grippo-
typhosa has been documented less frequently.48,49 The wildlife reservoirs include
opossums, striped skunks, racoons, and foxes. Exposure of horses occurs through
direct contact with infected urine, contaminated water sources or reproductive tissues
and fluids. Infection of pregnant mares with leptospirosis can cause abortion, stillbirth
and/or placentitis. The incidence of leptospiral abortion is variable between years with
variation in rainfall and flooding possibly influencing exposure rates.
In most abortions caused by leptospires, the organism can easily be detected in

fetal and maternal tissues. Abortion typically occurs approximately 2 to 4 weeks after
infection, often late in gestation without premonitory signs. A substantial number of
mares that are infected will not abort. Occasionally a small, weak, live foal will be pro-
duced with some foals displaying icterus. Mares may shed leptospires in the urine for
up 14 weeks. In a pathologic description of 71 cases of leptospiral abortion/still birth,
80% of cases had gross lesions observed. Changes in the placenta are variable,
ranging from normal in appearance to large areas of edema and necrosis of the
chorion. Funisitis (inflammation of the umbilical cord) and cystic adenomatous allan-
toic hyperplasia, whereas not specific to leptospiral abortion, are often observed.
Microscopically, inflammation, necrosis, and vasculitis may be observed.50 The fetus
often has a grossly enlarged liver and kidneys, both with areas of necrosis and hem-
orrhage. The classic renal lesion is radiating white streaks (Fig. 3). The fetus may be
icteric. The most common microscopic lesions are a suppurative tubular nephritis



Fig. 3. Kidney from a fetus with a confirmed abortion due to leptospirosis. Radiating linear
white streaks are scattered throughout the cortex.
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and hepatocellular disassociation with hepatitis and hepatopathy with giant cells.
Additional lesions may be observed in the heart, lung, brain and lymphoid organs.50,51

Diagnosis can be based on fluorescent antibody testing, PCR for leptospires on the
fetal kidney, or microscopic findings. In addition, the microscopic agglutination test
can be performed on fetal heart blood.48 Following identification of a leptospiral abor-
tion the mare should ideally be isolated for several weeks. It is unclear if antimicrobial
treatment following abortion decreases the period of bacterial shedding. Prevention
includes decreasing exposure to contaminated water sources, wildlife vectors, and
appropriate isolation protocols. Vaccination of mares at risk for exposure to L interrog-
ans serovar Pomona (type Kennewicki) is recommended as proper vaccination is ex-
pected to prevent bacteremia.48 In addition, paired serum titers in pregnant mares
may help predict exposure and risk.52

Potomac horse fever
Potomac horse fever (PHF) is caused by the Gram-negative obligate bacterium Neo-
rickettsia risticii (formerly Ehrlichia risticii). The disease was first recognized in 1979 in
the Potomac River region and has since been reported in Canada, South America,
Europe and various portions of the United States53–55 In addition, a novel species,
N findlayensis, has been found to cause PHF in horses.56,57 Common clinical signs
of PHF include diarrhea, fever, anorexia, laminitis, and abortion. In one retrospective,
the most common presentation was diarrhea followed by fever.58 Regarding patho-
genesis, the bacteria infect trematodes that then parasitize water snails.59–63 The
snails release infected cercariae that progress to metacercariae in the second inter-
mediate host, aquatic insects. Reported infected aquatic insects that act as a vector
include mayflies, caddis flies, and dragon flies to name a few.64–66 Horses are infected
by either ingesting the infected trematodes or infected intermediate hosts. Clinical
cases are most common in the summer months. Horses grazing near water sources
have potential increased exposure to aquatic insects harboring the infected trema-
todes or the trematodes themselves.
There are multiple reports of PHF causing abortion in experimental and natural

infection.67–70 In experimental infections, abortion occurred anywhere from 65 to
111 days post-inoculation.67,68 In one experimental model, the organism was
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detected in the fetal tissues 4 months after the mare was infected.69 In a report
describing natural infection, abortion occurred approximately 80 days after clinical
signs.71 Reported fetal lesions on postmortem examination include lymphohistiocytic
enterocolitis, hepatitis, myocarditis, lymphadenitis, and lymphoid hyperplasia or
depletion in various lymphoid tissues. The placenta is grossly and microscopically
normal in natural infection. Detection of the organism via PCR or cell culture has
been reported in lymph node, thymus, liver, colon, spleen and bone marrow.70,71

PHF is a worthwhile consideration for pregnant mares diagnosed with PHF as abortion
can occur months after infection.

Ascending placentitis
Ascending placentitis refers to bacterial or fungal infection of the chorioallantois via
the cervix. This may occur with cervical incompetency or softening during vaginitis,
pneumovagina or secondary ovulations. Anatomic defects of the caudal reproductive
tract are often present in the mare. Ascending placentitis causes abortion, premature
birth, and delivery of septic foals.52 The classical signs of infection include premature
udder development and vaginal discharge; however, many mares will not show these
signs.52,72 High value and high-risk mares may be evaluated from the 7th month of
gestation for evidence of placentitis using a combination of physical examination,
endocrinological and ultrasonographic parameters.52 Common treatment includes
antibiotics, non-steroidal anti-inflammatories, pentoxifylline and altrenogest or pro-
gesterone. The most common bacteria isolated is Streptococcus sp. with other com-
mon bacteria including E coli, Pseudomonas, Klebsiella and S sp. The gross and
microscopic appearance is similar with all bacteria. The chorionic surface is discol-
ored brown to tan with variable exudate, most severe at the cervical star and often
extending toward the placental body (Fig. 4). Fetal fluids may be discolored or
cloudy.73 Fetal lesions depend on the degree of fetal bacteremia or septicemia and
range from none to areas of inflammation and necrosis throughout multiple organs.
Fungal infections subjectively have a thicker, more “leather like” appearance with
Aspergillus sp. being the most isolated fungus.74 Diagnosis following parturition or
abortion is made with examination of the chorioallantois and culture of the affected
areas. The common organisms isolated in cases of ascending placentitis are those
found in the vaginal microflora and so correlation of gross or microscopic evidence
of placentitis is recommended to confirm the significance of positive culture results.73

Nocardioform placentitis
Nocardioform placentitis is associated with gram-positive branching actinomycetes of
which Crossiella equi and Amycolatopsis sp. are the most common. These
Fig. 4. Chronic ascending bacterial placentitis. A locally extensive well demarcated tan focus
begins at the cervical star and extends to the body (white line).
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actinomycetes are soil organisms, and the pathogenesis of infection remains un-
known.75 Attempts to reproduce clinical placentitis with inoculation via the blood-
stream, transcervical or orally have failed.76 A strong association with weather
patterns has been identified with a higher incidence of nocardioform placentitis in foal-
ing seasons associated with hot, dry periods in August and September. Cases have
been reported in multiple regions of the United States and world.75,77–79 Mares may
show no clinical signs or may have premature mammary gland development. Trans-
rectal ultrasound may have a normal combined thickness of the uteroplacental unit
and transcutaneous abdominal ultrasound may be required to see abnormalities.
Pregnancy outcomes include abortion, birth of small underweight and premature

foals, or birth of normal foals. The placenta will classically have accumulation of
several thick, brown-tan mucoid material on the chorionic surface, most often at the
bifurcation of the placental horns. This appearance classifies nocardioform placentitis
as one of the common causes of mucoid placentitis. Although the predilection site is
the bifurcation of the horns, lesions can be seen in any site of the chorion.75 Grossly,
the lesions of nocardioform placentitis range from thickened, tan, and irregular chorion
to thin, avillous areas and the amount of mucoid material is highly variable with a
portion of cases only having this material observed microscopically. The bacteria
are most often visualized at the edge of the lesion, and this is the preferred sampling
site for culture, histopathology and molecular testing (Fig. 5). PCR is available for C
equi, Amycolatopsis sp and S sp.80 All have been identified in normal placental tissue
and the latter is also considered a potential environmental contaminant and so test re-
sults should be interpreted in the context of the clinical appearance of the placenta.75

To date, there is no known prevention as the pathogenesis is unknown. Regular eval-
uation of the fetal placental unit, identification of mares with premature udder develop-
ment and implementation of appropriate antimicrobial therapy and supportive care will
help a portion of these mares produce a live foal.

Rhodoccocus equi
Sporadic cases of placentitis and abortion due to Rhodococcus equi have been re-
ported. Abortion has been identified in mid-to late-term fetuses. Inflammation with a
predominance of macrophages was observed within the fetal lungs and placenta.
The authors suspected a hematogenous route on infection based on the distribution
throughout the allantois. Pure culture of R equi from the placenta, liver, kidney, fetal
stomach fluid and lungs confirmed the diagnosis as well as visualization of Gram-
positive coccobacilli within macrophages.81–83
Fig. 5. Mucoid placentitis caused by Crossiella equi. The preferred sampling site is at the
edge of the area of avillous chorion where there are raised, red and tan foci (white box).
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Salmonella abortus equi
Salmonella enterica subspecies enterica serovar abortus equi (S abortus equi) is a
recognized cause of abortion in both horses and donkeys.84 Abortion induced by
this pathogen causes loss in late pregnancy and neonatal sepsis.85 The organism con-
tinues to be of concern in Asian and African countries where cases are reported
commonly. In Europe, the United States, and Argentina, sporadic cases are re-
ported.84–86 The bacteria are transmitted through consumption of food sources
contaminated with vaginal secretions from aborting animals. Severe disease out-
breaks have been described with high foal mortality. Diagnosis is by culture of the bac-
teria from fetal tissues. Horses infected with S abortus equi may become long-term
carries and continue to contaminate the environment.

Mare Reproductive Loss Syndrome

In the spring of 2001 an outbreak of early fetal loss (EFL), late-term abortions, stillbirths
and neonatal foal deaths occurred in central Kentucky. In addition, cases of pericar-
ditis and unilateral uveitis were reported. Most losses occurred in April and May.
The combination of fetal losses was termed “mare reproductive loss syndrome”
(MRLS). An estimated 3500 foals were lost to MRLS in 2001 with cases reported in
multiple states outside of KY.87,88

Cases of EFL were typically detected during fetal sexing with an absent or slow fetal
heartbeat and increased echogenicity of fetal fluids. In some cases, vulvar discharge,
fever and colic were observed in the mare. Postmortem findings typically seen in
cases of MRLS include fetuses in good postmortem condition of appropriate gesta-
tional weight and size. Hemorrhage was present in the lungs of some fetuses and
the allantochorion. The amniotic segment of the umbilical cord is typically enlarged,
edematous with gray-yellow discoloration. Neutrophilic pneumonia and neutrophilic
and histiocytic funisitis are the typical microscopic findings. The most commonly iso-
lated bacteria are Streptococcus and Actinobacillus spp.88 Analysis of risk factors in-
dicates that exposure to the eastern tent caterpillar (ETC), Malacosoma americanum,
presence of cherry trees and stocking density increased the risk of MRLS. The ability
of the ETC to produce abortion experimentally was confirmed although the exact syn-
drome of MRLS was not reproduced88–90 There is continued interest in understanding
the exact pathogenesis of MRLS.91 At this time in central KY the syndrome is seen very
sporadically in individual abortions with environmental management on farms to
reduce exposure to the ETC appearing successful.92 In Australia equine amnionitis
and fetal loss have also been linked to caterpillar exposure.93

Uncommon or Uncertain Causes of Infectious Abortion

In a study focused on detection of uncommon causes of equine abortion, the authors
used real-time PCR to detect DNA of Neospora caninum, Coxiella burnettii, and Chla-
mydophila abortus. These were found in three, six and one case, respectively, out of
407 cases of abortion. In no case in this study were these pathogens confirmed as the
primary cause of abortion.94 Neospora caninum has been detected in fetal tissues and
in congenitally infected foals, confirming transplacental infection. These animals lack
histologic evidence of tissue changes, and so N caninum as a cause of abortion could
be confirmed.95

Chlamydia psittaci can cause abortion with reports from Germany, Hungary and
Australia.96 The importance of C psittaci in equine reproductive losses is currently be-
ing investigated and warrants concern due to the zoonotic potential of this disease,
particularly in cases where humans are exposed to an aborted fetus and fetal fluids.
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The prevalence of C psittaci in cases of equine abortion in Australia has been investi-
gated with a range in prevalence from 6.5% to 21.1%.96

Encephalitozoon cuniculi is a microsporidian organism that infects mammals and
some avian species. Sporadic cases of equine abortion have been reported. Placen-
titis and abortion have been observed with lesions in the horns of the placenta. Inter-
stitial nephritis, placentitis and synovitis have been described. Diagnosis is via
molecular or ultrastructural detection of the organism.97,98
SUMMARY

A variety of infectious agents including viral, bacterial, and fungal organisms can
cause equine abortion and placentitis. Knowledge of normal anatomy and the com-
mon pattern distribution of different infectious agents (Fig. 6) will assist the practitioner
in evaluating the fetus and/or placenta, collecting appropriate samples for further
testing, and in some cases, forming a presumptive diagnosis. In all cases, it is recom-
mended to confirm the diagnosis with molecular, serologic or microbiological testing.
If a causative agent can be identified, then appropriate biosecurity and vaccination
measures can be instituted on the farm. Importantly, many cases of abortion will
not have an infectious etiology, but the exclusion of infectious diseases is an important
part of all cases of fetal loss.
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