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Infectious reproductive diseases in swine: Etiology and clinical . sIgns 
HanSoo 100, DVM, PhD 
College of Yeterinary Medicine, University of Minnesota, St. Paul, MN 

Introduction 

Rernoliuctive losses have been continually emphasized 
as having a major economic impact in the swine industry. 
Such impact is associated with conception failure, abor
tion, mummification, and stillbirth, along with small lit
ter size, and neonatal deaths. Direct association of infec
tious agents has become of increasing significance in 
recent years, although it is recognized that environmen
tal, genetic, nutritional, and toxic factors may playa con
siderable role in such losses. This paper describes the 
general features of infectious agents associated with swine 
reproductive failure and discusses current problems oc
curring on swine farms with unusual abortion problems. 

Historical view on the infectious etiology 

A number of infectious agents are incriminated as the 
cause of reproductive failure. Different etiologic agents 
have been identified as major cause of reproductive fail
ure in the US swine industry. Over 16 viruses, 13 bacte
ria, and several fungi, parasites, and chlamydia have been 
identified. 

In earlier years, hog cholera virus (HCY) and porcine 
enteroviruses were the major cause of reproductive dis
ease. Clinical outcomes with HCY infection were differ
ent depending on the gestational ages at the time of infec
tion. Up to 30 days of gestation, HCY caused embryonic 
death with absorption and return to service or small lit
ters. Infection at 60 and 90 days of gestation produced 
high numbers of mummified and stillborn fetuses, respec
tively. Porcine enterovirus serotypes I, 3, 6, and 8 have 
been named SMEDI viruses A, B, C, D and E. The term 
SMEDI originally was used to designate those porcine 
enteroviruses. With evidence that other viruses such as 
porcine parvovirus (PPY) causing similar clinical signs, 
the term SMEDI syndrome now encompasses other vi
ruses in addition to porcine enteroviruses. 

PPY was first isolated from nasal turbinates in 1972 in 
the United States, suggesting a possible association with 
turbinate atrophy. A few years later, PPY was identified 
as a major cause of reproductive failure. Now PPY infec
tion is ubiquitous and enzootic in swine farms. Most gilts 
are naturally infected with PPY before they sexually ma-

ture. Following the natural infection, gilts develop an ac
tive immunity that persists throughout their lives. There
fore, the risk of PPY induced reproductive disease has 
been limited to those gilts that have not developed active 
immunity after becoming sexually mature. 

During the late 1980s, porcine reproductive and respira
tory syndrome (PRRS) virus was identified as a new agent 
in swine. Since that time, PRRS virus has been the most 
economically significant pathogen in the US swine in
dustry because of reproductive failures in breeding ani
mals and respiratory disease in growing pigs. Besides 
these pathogens, pseudorabies virus (PRY) and Leptospira 
spp. have been identified as the causes of reproductive 
failures in swine for many years. 

Clinical signs of reproductive diseases 

Mummies and stillbirths are the most common clinical 
signs associated with infection of different pathogenic 
organisms. Mummies are defined as fetuses that die be
tween 35 and a few days before term; they are discolored 
to dark green, and dehydrated due to absorption. Upon 
fetal death within the uterus, the eyes become sunken first 
in the dehydration process. Normally, mummified fetuses 
can be seen at up to I % of total pigs born on swine farms. 
Stillborn pigs have the same gross appearance of live lit
termates but their lungs cia not float in water. The per
centages of stillbirths in a herd may vary from 3-10%, 
but the average of 5-7% has remained constant for many 
years. 

Stillbirths can be classified into two different types. Type 
I includes fetal deaths before the end of gestation, usu
ally due to inf"cctious causes; these are called prepartum 
deaths. Type II stillbirths are pigs that die during parturi
tion-called intrapartum deaths-and are usually caused 
by noninfectious factors. Type I stillbirths have been es
timated to make up approximately 10% of total stillbirths, 
but this is an underestimate. With improved diagnostic 
capabilities, up to 40% of stillbirths can be expected to 
occur due to infectious causes. Although infectious agents 
are important when considering causes of stillbirths, the 
majority of stillbirths are due to noninfectious causes. 

Mummi fication is the most common clinical manifesta
tion of viral infections, including PPY, PRRS virus, 
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Table 1: Differential diagnosis of major infectious causes in association with reproductive failure 
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encephalomyocarditis virus (EMCY), and PRY. Gener
ally, a few fetuses in a litter are affected and sequential 
deaths may produce various sized mummies. Gross ap
pearance of mummies infected by different viruses are 
similar to each other; however, careful investigations on 
the size of mummies, abnormalities of littermates, and 
the clinical signs of sows may allow for an on-farm diag
nosis of each viral infection. Importantly, the gestational 
age at which fetuses are most susceptible to each virus 
needs to be understood before making a diagnosis. For 
example, active viral replication and fetal deaths occur 
between 35-70 days of gestation for PPY and 70-110 for 
PPRS virus. Therefore, the mummy size, which corre
sponds with the time of death, could lead to a tentative 
diagnosis. Replication of PRRS virus in the fetus may be 
limited to alveolar macrophages which can be found af
ter 70 days of gestation. Thus, the mummies caused by 
PRRS virus are large in size (crown-rump lengths >7 
inches), and the fetal deaths before 70 days of gestation 
are uncommon. Littermate abnormalities are character
ized by high stillbirth with PRRS virus, while no or rare 
stillbirth is observed with PPY infection. With current 
husbandry systems. the majority of breeding sows are 
actively immune or vaccinated in the case of PPY. There
fore, the PPY problem is limited to newly established 
farms with susceptible gilts. 

It is necessary to identi fy each factor in herds with still
birth problems. When there is a problem with stillbirths, 
an immunoglobulin (lg) test for stillbirths should be per
formed to exclude any infectious causes. The Ig test is 
logical because there will be no transmission ofIg through 
the placenta, and. as a result. piglets are born Ig-free. The 
results of an Ig test along with the histories of abnormal 
littermate and herd reproduction data should be consid
ered before attributing the problem to a particular infec
tious agent. 

Abortion is birth before completion of the gestation pe
riod. Abortions occur at all stages of gestation, commonly 
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following bacterial infections or toxemias. In such cases, 
embryos or fetuses are not killed, and no mummification 
is observed in the litter. The sows will have experienced 
at least a temperature rise and inappetence prior to abor
tion. Certain viral infections such as PRY will result in 
placentitis. and the placental interruption will cause abor
tion. Major clinical signs for different infectious agents 
are summarized in Table l. 

Pathogenesis of transplacental infection 

For fetal infection to occur. the dam must be susceptible 
to infection. even if the infection is subclinical. Most of 
the well-recognized fetal viral infections are associated 
with viremia in the dam. The placenta appears to present 
a physical barrier to the free passage of virus particles. 
Unless such particles are small enough to leak across the 
vascular barriers. they would have to infect placental cells 
or other mobile cells crossing the placenta in order to gain 
access to the fetus. 

The establishment of an infectious focus in placental cells 
would be a possible mechanism to cross the placenta. 
Another possible route of infection to the fetus is via the 
yolk sac and the amniotic sac. particularly early in gesta
tion when the yolk sac is relatively large and the chorio
allantoic placenta has not become fully established. 
Changes in the structure and physiology of the placenta 
may account for the variation in susceptibility to infec
tion. Once infection has occurred, fetal damage could be 
caused by nonspecific intelTuption of placental supply, 
diffuse or focal placental infection. or systemic or local 
fetal infection. 

Fetal pathogenicity depends on the virulence of infectious 
organisms and the stage of gestation at which an infec
tion occurs. Embryonic infection is characterized by death 
and adsorption of the embryo. If there is total embryonic 
death, irregular return to service will be observed. If 
infection occurs during the organogenesis period (mid-
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Figure 1. Percents of aborted gilts and sows 
between January 1994 and December 1997 in 

the Minnesota farm 
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Figure 2. Percents of bred females aborted by 
gestational weeks in the Minnesota farm 

n = 331 
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Investigation of an acute abortion 
syndrome 

During the last two to three years, an acute abortion prob
lem has been reported from Midwestern US swine farms. I 
! Although the problem has been similar to that of classi
cal PRRS, there have been some differences in the clini
cal signs. Because of these unusual clinical signs, the dis
ease was initially named sow abortion and mortality 
syndrome. The disease was also called atypical- or acute
PRRS because PRRS virus has been routinely isolated 
from the samples of the affected farms. 

The atypical form was deti ned as acute onset, clinical signs 
occurring over a 2- to 4-week period, high mortality (>5%) 
in sows and boars, and high rate of abortions (> I 0%) oc
curring in sows of all parities and all stages of gestation. 2 

The suggested causes of the clinical outbreaks were in
fection with a more virulent form of PRRS virus, PRRS 
virus in combination with another agent, or a previously 

I unrecognized agent. 

Clinical investigation 
CI inical history and production data were investigated for 
a 1,200-sow farm in Minnesota experiencing an unusu
ally large number of abortions. The farm was a total 
confinement farrow-to-finish operation. Several units of 

I an intensive swine farm in Iowa that had a similar abor
tion problem were also investigated. A PRRS modified 
live virus vaccine was used on both farms. The Minne
sota farm had increased abortions and an increase in sow 

----------------' mortality during October and November of 1995. In-
---------------------- creased abortions were also recorded during May and 

gestation), this may cause death or various malformations. 
Fetal deaths are most frequently observed when infection 
occurs during mid-gestation. During the last third of ges
tation, fetuses become immunocompetent and usually 
resist infection. In such cases, normal pigs with stillborn 
or weak pigs in the litter may be observed. 

November of 1996 and May of 1997 (Figure 1). The abor
tions were observed in sows of all parities and all gesta
tional days (Figure 2). The numbers of live-born/litter 
remained within a normal range. No concurrent increase 
in stillborn or mummified, fetuses was recorded during 
the four year observation period. The Iowa farm showed 
a similar clinical pattern. 

Table 2: Isolation of a cytopathic agent from samples of the farms during abortion problem 

Farm Sample Sample examined Isolation of Cytopathic 
collected PRRS virus agent 

MN 11/95 Tissues or sera from weakborns 3/12 2/12* 

MN 5/96 Tissues from weakborns 0/3 1/3 

MN 11/96 Tissues from weakborns 2/10 7/10 

IA 4/97 Sera from nursery pigs 8/30 9/30 

IA 7/97 Sera from aborted sows Not tested 3/24 

IA 5/98 Sera from normal/aborted sows Not. tested 41/93 

"No. of sample with CPEI No. of sample examined 
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Diagnostic investigation 
Sera and tissue samples were examined for the presence 
of PRRS virus and other infectious agents. PRRS virus 
was isolated from serum samples collected from both the 
Minnesota and Iowa farms during the abortion problem. 
In addition, a cytopathic agent was isolated from sera or 
tissues of weak-born pigs and from sera of aborted sows 
(Table 2). The isolates were filterable through a 0.2 mm 
filter and could readily be passed on cell cultures. Under 
an electron microscope with thin sections of the infected 
cells, particles with virus-like morphology were observed. 
From the preliminary characterization, the cytopathic 
agent was tentatively characterized as a virus-like patho
gen. In a recent study, however, nucleotide sequencing of 
the 16S rRNA gene from the cytopathic agent showed a 
close similarity with that of Mycoplasma hyorhinis. This 
suggests that the newly isolated, highly cytopathic swine 
mycoplasma is a variant form of M. hyorhinis. At present, 
it is not known whether the isolated cytopathic agent was 
associated with the clinical outbreaks of abortions. Fur
ther studies are needed to fulfill Koch's postulates with 
the cytopathic agent. 
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