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Summary
We document a case series of abortions 
and placentitis in domestic pigs from 
the Midwest United States where aerobic 
bacterial cultures consistently isolated 
Trueperella abortisuis. Cases were sub-
mitted between 2017-2020 to the Kansas 
State Veterinary Diagnostic Lab. Micro-
scopically, there was suppurative pla-
centitis with necrosis and intralesional, 
gram-positive coccobacilli. In all cases, 
molecular diagnostics were negative for 
major causes of abortion in pigs. This is 
the first known report of T abortisuis iso-
lated from swine abortions or placentitis 
in the United States.
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Bacteria in the genus Trueperella 
(formerly Arcanobacterium) are 
aerobic, gram-positive, diphthe-

roid-type cocci, and incorporate five 
species capable of causing variable 
disease among humans and animals: 
Trueperella pyogenes, Trueperella abor-
tisuis, Trueperella bernardiae, Trueperella 
bialowiezensis, and Trueperella bonsai.1 
Of these, T abortisuis has been impli-
cated as an emerging abortigenic and 
causative agent of suppurative placen-
titis in swine in Japan, Scotland, and 

Spain and has been isolated from the 
semen of clinically healthy boars in the 
United States.2-6 This bacterium was 
first isolated in 2006 from a 6-month-old 
barrow from Japan with necrotizing, 
hemorrhagic splenitis and multiple or-
gan failure.7 At discovery, the bacterium 
was classified as an unpublished Arcano-
bacterium species strain HJ57-14E, with 
a 99.7% similarity using 16S rDNA gene 
sequencing.7 In 2009, the bacterium was 
isolated from the placenta of a sow fol-
lowing abortion, and the classification 

Arcanobacterium abortisuis was proposed 
before reclassification of the genus to 
Trueperella in 2011.3,8 Trueperella abortisu-
is has been isolated from aborted fetal 
tissues and fetal membranes in Europe 
and Asia, and isolated from boar semen 
in Spain and the United States.2,5,6 Ad-
ditionally, T abortisuis has also been iso-
lated in cases of metritis and vaginitis in 
cows, and in companion animals includ-
ing a feline with nephroliths and uro-
liths, an anal sac abscess in a dog, and a 
perianal abscess in a cat.9 However, the 

Resumen - Placentitis y aborto en cer-
dos domésticos (Sus scrofa domesticus) 
asociados con Trueperella abortisuis en 
granjas porcinas de Estados Unidos

Documentamos una serie de casos de 
abortos y placentitis en cerdos domésti-
cos del Medio Oeste de los Estados Unidos 
de donde de los cultivos de bacterias aero-
bias se aislaron consistentemente a la 
Trueperella abortisuis. Los casos se enviar-
on entre 2017-2020 al Laboratorio de Diag-
nóstico Veterinario del Estado de Kansas. 
Microscópicamente, había placentitis 
supurativa con necrosis y cocobacilos 
grampositivos intralesionales. En todos 
los casos, los diagnósticos moleculares 
fueron negativos a las principales causas 
de aborto en cerdos. Este es el primer re-
porte conocido de T abortisuis aislada de 
abortos porcinos o placentitis en los Esta-
dos Unidos.

Résumé - Placentite et avortement chez 
des porcs domestiques (Sus scrofa domes-
ticus) associés à Trueperella abortisuis 
dans des élevages porcins Américains

Nous documentons une série de cas 
d’avortements et de placentite chez des 
porcs domestiques du Midwest des États-
Unis où des cultures bactériennes aéro-
bies ont systématiquement isolé True-
perella abortisuis. Les cas ont été soumis 
entre 2017-2020 au Laboratoire de Diag-
nostic Vétérinaire de l’État du Kansas. 
Au microscope, il y avait une placentite 
suppurée avec nécrose et des coccobacil-
les à gram-positif intralésionnels. Dans 
tous les cas, les diagnostics moléculai-
res étaient négatifs pour les principales 
causes d’avortement chez les porcs. Il 
s’agit du premier signalement connu de 
T abortisuis isolé à partir d’avortements 
ou de placentites chez des porcs aux 
États-Unis.
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significance of T abortisuis and route of 
infection is unclear, especially in com-
panion animals and in nonreproductive 
pathology. 

The current report summarizes a case 
series of abortion in gilts and sows 
submitted from 3 separate production 
systems to the Kansas State Veterinary 
Diagnostic Laboratory (KSVDL) between 
September 2017 and May 2020 in which 
T abortisuis and other bacteria were iso-
lated from samples of placenta, fetal 
stomach contents, or uterine fluid from 
affected sows through aerobic bacterial 
culture and  matrix-assisted laser de-
sorption ionization time-of-flight mass 
spectrometry (MALDI-TOF MS) analysis. 
Gross and microscopic lesions in this 
case series were frequently identified 
in the placenta and consisted of a nec-
rotizing, suppurative placentitis with 
variable amounts of gram-positive coc-
cobacilli, frequently arranged in small 
clusters or pairs, consistent with bacte-
ria as the cause of abortion. The major 
purposes of this case series are to report 
the identification of T abortisuis in swine 
farms across the Midwest United States 
and discuss its role as a potential aborti-
genic bacteria.

Animal care statement
An animal care protocol was not neces-
sary as only submitted laboratory speci-
mens were used in these cases. Farms 
associated with case 1 were certified in 
Pork Quality Assurance Plus. 

Case description
Case 1
The first set of cases were submitted to 
KSVDL from September 2017 through 
November 2017 from an approximately 
5600 gilt-sow farm in Kansas. The farm 
was experiencing reproductive failure 
in gilts with a 12% average decrease in 
conception rate by 30 days of gestation 
compared to historical data from the 
farm and cohort farms of similar size, 
genetics, geographic location, and man-
agement practices. The farm had a prior 
history of Senecavirus A (SVA) infection 
in the herd. Abortions were reportedly 
occurring in pregnant gilts and sows be-
tween 24 to 70 days of gestation. Affected 
gilts and sows were not clinically ill but 
showed clinical signs of reproductive 
failure including repeating cycles, abor-
tion, and suppurative vaginal discharge 
with or without expulsion of the fetuses. 

Multiple sets of formalin-fixed and fresh 
samples of aborted fetuses, ligated uter-
ine loops and sections of uterine tissue, 
nasal swabs, feces, kidney, pooled sa-
liva, and serum from numerous sows 
were submitted within that time frame. 
Aborted fetuses were not mummified 
or excessively autolyzed. Testing was 
performed on samples as requested by 
the referring veterinarian and variably 
included necropsy, histopathology, aero-
bic and anaerobic bacterial cultures, real-
time polymerase chain reaction (PCR), 
serology, and metagenomic next genera-
tion sequencing.  

In all submissions, aerobic culture was 
performed on samples of fetal stomach 
fluid, uterine lavage fluid, uterine swabs, 
fetal intracavitary swabs, or placental 
membranes, as available. Aerobic bacte-
rial culture was performed using blood 
agar (Tryptone Soy Agar with 5% sheep 
blood); MacConkey agar, or Columbia 
CNA with 5% sheep’s blood at 37°C (± 2°C) 
with 5% CO2. Samples were streaked onto 
half to one-third of agar plates, incubated 
15 to 24 hours, and then interpreted fol-
lowing standard laboratory procedures. 
Isolates were identified using MALDI-
TOF MS using MALDI-TOF MS software 
(Bruker Daltonik), with standard protein 
extracts. A MALDI-TOF score > 2.0 indi-
cated species identification, a score of 1.7 
to 1.9 indicated genus identification, and 
a score < 1.7 indicated no identification or 
unreliable identification. Trueperella abor-
tisuis was consistently isolated in uterine 
lavages. Other less consistent aerobic and 
anaerobic isolates in uterine lavages were 
identified (Table 1). Semen samples were 
systematically cultured and yielded no 
growth of bacterial pathogens. 

Formalin-fixed tissues were processed  
according to standard protocols at the  
KSVDL. All tissues were stained with 
hematoxylin and eosin; placental mem-
branes, uterine tissue, or fetal viscera 
were additionally stained with Twort’s 
Gram stain. Microscopically, uterus 
from affected sows had moderate to se-
vere fibrinosuppurative endometritis 
with moderately ectatic endometrial 
glands containing few neutrophils (Fig-
ure 1). The uterine lumen of some sows 
revealed small numbers of primarily 
gram-positive coccobacilli, with fewer 
gram-positive small rods and cocci, 
and aerobic culture of a fresh sample of 
this uterus isolated abundant T pyogenes 
(Table 1). Placentas from these sows had 
multifocal areas of trophoblast necrosis 
and mild fibrinosuppurative placentitis 

and variably sized colonies of frequently 
clustered or paired gram-positive coc-
cobacilli (approximately 0.5-1.0 µm), 
fewer gram-positive cocci (approximately 
0.7 µm) and small (approximately 0.5-
1.5 µm in length) bacilli, and similarly 
sized gram-negative bacilli. Microscopi-
cally, lung from one fetus had moderate 
suppurative pneumonia. No bacteria 
were identified with special stains on 
this fetus. 

Paired serum samples from multiple 
sows from this herd were analyzed to 
determine serum concentrations of im-
munoglobulin M (IgM) against Leptospira 
serovars Canicola, Pomona, Grippoty-
phosa, Icterohaemorrhagiae, Hardjo, and 
Bratislava using a commercially avail-
able quantitative sandwich IgM-specific 
enzyme-linked immunosorbent assay 
(ELISA) kit according to the manufac-
ture’s recommendations. Several sows 
had elevated titers for L Icterohaemorrha-
giae and L Canicola. The L Icterohaem-
orrhagiae servovar microscopic aggluti-
nation test (MAT) had 5 of 19 sows with 
titers above 1:800 (ranging from 1:1600 to 
1:12800). The L Canicola serovar MAT had 
5 of 19 sows with titers above 1:800 (rang-
ing from 1:1600 to 1:6400). Two weeks fol-
lowing these results, 5 of 18 sows had ti-
ters for L Icterhaemorrhagiae above 1:800 
(ranging from 1:1600 to 1:12800), with only 
one sample (No. 5195) overlapping from 
the original sample set, which had main-
tained a titer of 1:1600 and had reportedly 
aborted. Leptospira PCR with DNA extrac-
tion using standard laboratory protocol 
was negative on samples of pooled tis-
sue and on individual uterine samples 
from several sows. Porcine circovirus 
(PCV) type 2 real-time PCR was nega-
tive on pooled samples of serum. Virus 
isolation was not successful. Because 
of the history of SVA on this farm, PCR 
testing for this pathogen was performed 
and was negative on uterine swabs and 
fetal samples. Porcine parvovirus (PPV) 
hemagglutination had 2 of 19 sows with 
titers which were above 1:256 (ranging 
from 1:1024 to 1:512) suggestive of expo-
sure. Fecal samples were submitted for 
PCR to detect porcine epidemic diarrhea 
virus, Lawsonia intracellularis, and delta 
coronavirus and were all negative. Swine 
influenza virus matrix PCR was nega-
tive on samples of pooled oral fluid and 
nasal swabs. Tetracore real-time PCR 
for porcine reproductive and respiratory 
syndrome virus (PRRSV) and Brucella 
buffered acidic plate antigen (BAPA) 
were negative on samples of pooled se-
rum. Pseudorabies glycoprotein B anti-
body testing was negative. Mycoplasma 
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Table 1: Bacteria isolates identified from samples submitted by 3 Midwest US swine farms experiencing increased 
abortions 

Case number  
and date

Submitted  
tissues

Gross  
lesions

Microscopic  
lesions Bacteriology

Case 1;  
November 2017

Uterine fluid* NA NA Abundant Trueperella abortisuis 
isolated from uterine fluid, Trueperella 
pyogenes, Pasteurella multocida, 
Streptococcus dysgalactiae, 
Enterococcus gallinarum, Escherichia 
coli (non-hemolytic and hemolytic), 
Proteus mirabilis, Streptococcus 
suis, Streptococcus species (beta-
hemolytic), and Clostridium 
perfringens

Case 1;  
November 2017

Uterine fluid* NA NA T abortisuis isolated from 
uterine fluid, Actinobacillus 
rossii, E coli (non-hemolytic), 
Streptococcus hyointestinalis, 
Aerococcus viridans, gram-
negative cocci (unable to identify), 
Acinetobacter lwoffii, Lactococcus 
raffinolactis, Aeromonas bestiarum, 
Streptococcus parauberis, 
Acinetobacter johnsonii, and  
C perfringens

Case 2;  
December 2017

Five aborted  
fetuses† and five 
placentas

Mild-moderate 
placental 
thickening and 
hemorrhage; 
pleural 
effusion and 
subcutaneous 
hemorrhage

Suppurative 
placentitis and intra-
trophoblast gram-
positive bacteria; 
hepatic congestion 
and renal hemorrhage

Abundant T abortisuis isolated from 
stomach contents, A rossii, E coli 
(non-hemolytic), S hyointestinalis, 
A viridans, gram-negative cocci 
(unable to identify), A lwoffii, L raf-
finolactis, A bestiarum, S parauberis, 
A johnsonii, and C perfringens

Case 2;  
December 2017

One aborted 
fetus‡ and one 
placenta

Diffuse 
placental 
thickening, 
multifocal 
tan-brown 
discolorations 
and roughening

Suppurative 
necrotizing placentitis, 
trophoblast sloughing, 
gram-positive and 
negative coccobacilli 
in airways and 
placenta

Abundant T abortisuis isolated from 
a fetal swab, E coli (non-hemolytic), 
Citrobacter gilleni, Aeromonas spe-
cies, Lactococcus garvieae, Enterococ-
cus faecium, A viridans, Enterococcus 
hirae, gram-negative cocci (unable to 
identify), S suis, Streptococcus species 
(Alpha hemolytic), Staphylococcus 
chromogenes, Streptococcus alacto-
lyticus, S parauberis, L raffinolactis, 
Lactobacillus ruminis, Enterococcus 
hirae, and C perfringens

Case 3;  
May 2020

Three aborted 
fetuses§ and 
one placenta

Moderate 
amount of tan-
yellow exudate 
covering 
allantois; 
umbilical cord 
and allantois 
hemorrhage

Suppurative gram-
negative and 
gram-positive 
bacterial placentitis; 
suppurative, fibrinous 
omphalitis

Abundant T abortisuis isolated from 
placenta, E coli (non-hemolytic), 
and A viridans

* Unknown parity, age, or health status.
† Crown-rump length of fetuses 150-180 mm (approximately 60-70 days of gestation). 
‡ Crown to rump length of fetus 70 mm (approximately 40-50 days of gestation). 
§ Crown-rump length of fetuses 50-60 mm (approximately 40 days of gestation).  
NA = not available or analyzed.
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Figure 1: Representative microscopic lesions from an affected sow’s uterus 
and placental membranes showing suppurative endometritis and placentitis. 
A) Uterus with numerous inflammatory cells infiltrating the mucosa 
(arrowheads) of the endometrium (E) with sparing of the myometrium (M) 
and lumen (L) (hematoxylin and eosin [H&E] stain). Inset: Close up image 
of the affected mucosa invaded by numerous inflammatory cells (H&E 
stain). B) The lumen of an affected uterine endometrial gland (asterisk) 
contains large numbers of neutrophils (H&E stain). Inset: Close up image 
of numerous neutrophils within the endometrial gland lumen (H&E stain). 
C) Within the placenta, the amnion (arrowhead) has few inflammatory cell 
infiltrates, and the chorion (arrow) is infiltrated by numerous neutrophils 
mixed with prominent necrosis of the chorion (H&E stain). Inset: Degenerating 
neutrophils and necrosis of the chorion (H&E stain). D) Placenta showing 
numerous gram-positive coccobacilli (arrows) consistent with Trueperella 
abortisuis (Gram stain).

 

ELISA was positive or suspect in 17 of 22 
(77.3%) submitted cases. The PCV type 
2 quantitative indirect fluorescent anti-
body assay had 11 of 19 sows with titers 
above 1:320 (with a range of 1:640 to 
≥ 1:5120). Trace mineral levels (includ-
ing selenium) and vitamins A, D, and 
E were measured in serum of affected 
sows and were within normal limits for 
the dams. Metagenomic sequencing on 
a single uterus sample did not identify 
T abortisuis or viral pathogens within 
the sample. Bacterial cultures were also 
done on this sample and did not yield T 
abortisuis or other bacteria.

Case 2
In December 2017, groups of aborted fe-
tuses and placentas from 11 sows were 
submitted to KSVDL from an 8000 gilt-
sow farm in Wyoming with a reported 
history of worsening abortion rates 

year-to-year and a fetal loss rate of ap-
proximately 6% among pregnant gilts 
and sows at the time of submission. Sub-
mitted fetuses were between 35 and 95 
days of gestation and the degree of post-
mortem autolysis varied from mild to 
marked between groups. One fetal group 
was submitted without placental tissues. 
The 10 groups submitted with placental 
tissues had at least one sample of fetal 
membranes or placenta with a chorion 
or allantois which was multifocally to 
diffusely thickened, edematous, discol-
ored grey to brown, or hemorrhagic.  
Microscopically, 6 of 10 groups (60%) 
with submitted placental tissue had le-
sions consistent with placental necro-
sis affecting up to 20% of the tissue. Of 
those, 3 of 6 (50%) had a fibrinosuppura-
tive placentitis composed of moderate 
to abundant numbers of gram-positive 
coccobacilli, diplococci, and short 

gram-negative rods mixed with exfoli-
ated trophoblasts. One fetus also had 
mats of moderate to abundant numbers 
of gram-positive coccobacilli mixed with 
fewer small, gram-positive rods and rare 
degenerate neutrophils or foamy macro-
phages within airways. Fetal swabs or 
stomach contents from all groups were 
submitted for bacterial culture, and two 
of the groups with gross and microscop-
ic suppurative bacterial placentitis and 
pneumonia had abundant T abortisuis 
isolated. Other aerobic and anaerobic 
isolates are listed in Table 1. Pooled sam-
ples of placenta and lung were submitted 
from multiple groups for real time PCR 
for PRRSV and PCV type 2 and type 3, 
which were all negative. Pooled samples 
of placenta submitted for PPV PCR were 
also negative. Metagenomic sequencing 
was performed on pooled samples of pla-
centa and recovered approximately 46% 
eukaryotic (host genome), 42% bacteria, 
3% virus (bacterial phage), and 6% other. 
A 550bp partial T abortisuis 16S rRNA se-
quence was extracted from the sample 
reads and was 98.8% similar to T abor-
tisuis strain 15TRD1120-003 (MH040922). 

Case 3
In May 2020, a placenta and three pig 
fetuses from one gilt were submitted for 
necropsy with additional testing from a 
650 gilt-sow farm in Nebraska. History 
of abortion from other dams or maternal 
illness on the farm was not disclosed. 
Submitted fetuses had a gestational age 
of approximately 40 to 45 days and were 
randomly assigned identification A, B, 
or C. The fetuses and placenta were in 
good to fair postmortem condition. Fe-
tus A was grossly unremarkable. Fetus 
B was contained within an amniotic 
sac covered in multifocal to coalescing, 
tan-yellow, purulent exudate and the al-
lantois had a discrete, locally extensive 
area of green-brown discoloration. Fetus 
C was also contained within an amni-
otic sac and placenta corresponding to 
the umbilical cord and allantois was 
transmurally discolored red-black. Mi-
croscopically, submitted placenta had a 
fibrinosuppurative and necrotizing pla-
centitis with few to moderate numbers 
of gram-positive coccobacilli, fewer coc-
ci, and gram-negative, small-to-medium 
sized rods adhered to the trophoblast 
lining or adhered to sloughed, necrotic 
trophoblasts. Microscopically, fetus C 
had a suppurative, fibrinous omphalitis 
with similar intralesional gram-positive 
coccobacilli and gram-negative small-
to-medium rods. A sample of affected 
amnion from fetus B was submitted for 
aerobic bacterial culture and isolated 
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abundant T abortisuis, non-hemolytic 
Escherichia coli, and Aerococcus viridans 
(Table 1). Pooled samples of heart, liver, 
lung, kidney, and spleen were submit-
ted for PCR for PRRSV, PCV type 2 and 
type 3, and PPV which were all negative.

Discussion
There is a growing body of literature to 
support the potential role of T abortisuis 
as an emerging abortigenic bacterium 
of swine. This bacterium has been previ-
ously isolated from the placenta, uterus, 
or fetus from clinically affected sows 
in Japan and some European countries, 
and from the semen of clinically healthy 
boars in the United States.2-4 To the au-
thors’ knowledge, this is the first report 
of isolation of T abortisuis from fetal tis-
sues, placenta, and uterine samples in 
swine abortions in the United States. 
In our case series, abortion was not 
linked with any of the common porcine 
abortigenic etiologies. Common bacte-
rial causes of abortion, including Bru-
cella suis and Leptospira, were ruled out 
by negative ancillary testing as well as 
lack of typical clinical signs in the dam, 
which include fever, anorexia, icterus, 
abortion of fetuses near or full-term, 
fetal mummification, stillbirth, or birth 
of weak piglets that die shortly after 
birth.10-11 Porcine viral causes of abor-
tion, including PRRSV, PCV type 2 and 
type 3, and PPV, and other viral etiolo-
gies were also ruled out by molecular 
analysis of fetal tissues and placenta, in-
cluding metagenomics analysis in some 
cases. Gross and microscopic lesions 
consistently observed in placenta, uter-
us, and, in some cases, fetal lung in our 
case series were indicative of a bacterial 
etiology and were consistent with those 
described in previous reports in which  
T abortisuis was isolated.3,6 

The role of T abortisuis in cases of endo-
metritis and abortions in pigs has not 
been fully established to date.12 Howev-
er, some previous reports have implicat-
ed its potential pathogenicity in abortion 
and reproductive failure in other coun-
tries.4,12 Some authors have reported 
isolation of T abortisuis along with other 
bacteria in samples from nonclinical 
pigs suggesting that T abortisuis could be 
a commensal (or opportunistic) patho-
gen of the urogenital tract of male and 
female pigs.2,13 As in the present case 
series, previous reports mention isola-
tion of T abortisuis along with a mixed 
bacterial population from affected tis-
sues,2,13 but none of these other bacteria 
were consistently isolated in these cases. 

Most of the additional bacteria isolated 
in this case series have not been impli-
cated as causative agents of abortion in 
porcine species, and to our knowledge 
are known skin commensals or contami-
nants from nonsterile tissue collection, 
as suggested in previous reports.12-14 In 
this present report, T abortisuis was con-
sistently isolated from most of the affect-
ed tissues in which gram-positive coc-
cobacilli were observed on microscopic 
examination. This could suggest a poten-
tial role of T abortisuis in porcine abor-
tion and reproductive failure, whether 
it is as a primary pathogen or as a cofac-
tor in association with other pathogens. 
Further research should focus on identi-
fying pathogenic traits of T abortisuis, its 
interaction with other commensal repro-
ductive tract bacteria, and disease repro-
ducibility. Surveillance and diagnostic 
testing to isolate and confirm the patho-
genicity of T abortisuis should continue.

Unlike other production animals, abor-
tions and fetal loss in swine are usually 
due to viral infection, and abortions 
due to bacteria are often sporadic and of 
limited herd health significance, with 
reportedly less than 25% of abortion in 
swine due to bacteria.10,15 The route of 
infection in the cases presented in this 
report was not determined. In general, 
the pathogenesis of bacterial-induced 
abortion includes pre-existing metritis, 
ascending infection through the cervix, 
infection of the placenta or fetus follow-
ing bacteremia of the dam, or maternal 
illness.15 In the submitted cases, ascend-
ing infection, subclinical metritis, or 
fetoplacental infection due to subclinical 
bacteremia are less likely, as dams were 
reportedly not showing any signs of sys-
temic illness prior to abortion. Other 
potential sources of bacterial infection 
include semen, insemination tools or 
techniques, and fomites in the environ-
ment. Trueperella abortisuis has been 
isolated from testes of normal boars sug-
gesting the bacteria could be commensal 
in the organ and could be a plausible 
source of infection.2 In case 1, extensive 
investigation included systematic aero-
bic cultures from semen samples and 
sampling of the facilities and yielded no 
growth of bacteria. Several management 
changes were also implemented simul-
taneously on this farm, as the manage-
ment team was uncertain if T abortisuis 
was the primary pathogen given the 
relative lack of literature indicating its 
role as a primary abortigenic bacteria at 
the time of the isolation. These changes 
included transition from post cervical 

artificial insemination (AI) to traditional 
AI, emphasis of hygienic AI, increased 
barn ventilation, decreased barn humid-
ity, and culling of sows/gilts returning 
to estrus with a purulent vaginal dis-
charge. These protocols resulted in ter-
mination of cases of abortion. An incit-
ing cause for immunosuppression which 
could have predisposed the gilts/sows 
to bacterial infection was not identified; 
biosecurity, sanitation, and insemina-
tion protocols were not disclosed on the 
farms from cases 2 and 3. Nutritional 
status and levels of vitamins and miner-
als, including selenium and vitamins A, 
D, and E were within normal limits in all 
affected animals within one farm in this 
case series. 

In this case series, we also highlight the 
importance of submitting full sets of 
tissues, including fetal, placenta, and 
uterine samples (be it as uterine tissue 
or swabs from uterus), as fetal gross and 
microscopic lesions might be absent or 
nonspecific in abortions. Aerobic and 
anaerobic bacterial culture results must 
be interpreted with caution in the ab-
sence of microscopic inflammatory le-
sions, as postmortem overgrowth and fe-
cal or environmental contamination can 
result in bacterial isolates which may be 
irrelevant to the cause of abortion. De-
termining a definitive diagnosis for fetal 
death or abortion in production animals 
can be challenging given the numerous 
infectious and noninfectious potential 
causes that can contribute to fetal or em-
bryonic loss. Isolation of infectious etiol-
ogies of abortion is dependent on appro-
priate and timely collection of aborted 
fetuses and placenta, and proper inter-
pretation of diagnostic results. The pla-
centa is often contaminated, and the best 
sample for bacterial isolation is stomach 
fluid from the aborted fetus or a swab 
of the pleural or peritoneal cavity of the 
fetus, which is not always available in 
submitted samples.10 To further compli-
cate reaching a definitive diagnosis, all 
fetuses in a litter are not usually infected 
at the time abortion occurs, and fetuses 
may die or become infected at different 
points, which was also observed in these 
cases.15 Sporadic abortions are expected 
in large production operations, so many 
instances of fetal loss are never submit-
ted for diagnostic evaluation. For these 
reasons, many causes of fetal death and 
abortion remain idiopathic. Submissions 
may also fail to include fresh tissue sam-
ples or inappropriately sized samples. 
In pigs, when gross or microscopic evi-
dence of suppurative placentitis or fetal 
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bronchopneumonia is identified, a bac-
terial cause for abortion should be in-
cluded as a potential differential. While 
typically sporadic, bacterial causes of 
abortion in swine can contribute to eco-
nomic losses especially when multiple 
abortigenic bacteria are isolated. True-
perella abortisuis as a sole or contribut-
ing cause of abortion in pigs has not yet 
been fully established but should be 
considered as a possible cause of bacte-
rial abortion. All or some of the points 
discussed above could have played a role 
in the large gap of time of isolation be-
tween different cases.  

In conclusion, this report brings atten-
tion to the isolation of T abortisuis within 
a series of swine abortion cases and un-
derscores the importance of an exten-
sive diagnostic workup in cases of swine 
abortion to help rule in or out most com-
mon infectious causes of abortion.

Implications
•	 Trueperella abortisuis was isolated 

from swine abortions in the United 
States.

•	 No other viral or bacterial etiology 
was isolated.

•	 The role of T abortisuis in swine 
abortions remains unknown.

Acknowledgments
The authors are grateful to Dr Chengappa 
and the KSVDL bacteriology lab for their 
expertise and guidance with microbiol-
ogy and Dr Thomas Petznik for clinical 
information on one of the case series.

Conflict of interest
None reported.

Disclaimer
Scientific manuscripts published in the 
Journal of Swine Health and Production 
are peer reviewed. However, informa-
tion on medications, feed, and man-
agement techniques may be specific to 
the research or commercial situation 
presented in the manuscript. It is the 
responsibility of the reader to use infor-
mation responsibly and in accordance 
with the rules and regulations governing 
research or the practice of veterinary 
medicine in their country or region.

References
1. Hijazin M, Alber J, Lämmler C, 
Weitzel T, Hassan AA, Timke M, 
Kostrzewa M, Prenger-Berninghoff E, 
Zschock M. Identification of Trueperella 
(Arcanobacterium) bernardiae by matrix-
assisted laser desorption/ionization 
time-of-flight mass spectrometry analy-
sis and by species-specific PCR. J Med 
Microbiol. 2012;61(3):457-459. https://doi.
org/10.1099/jmm.0.035774-0
2. Bussalleu E, Althouse GC. Identifica-
tion of Trueperella abortisuis contamina-
tion in extended boar semen. J Swine 
Health Prod. 2017;25(6):299-302. 
3. Azuma R, Murakami S, Ogawa A, 
Okada Y, Miyazaki S, Makino T. Ar-
canobacterium abortisuis sp. nov., iso-
lated from a placenta of a sow follow-
ing an abortion. Int J Syst Evol Micro-
biol. 2009;59(6):1469-1473. https://doi.
org/10.1292/jvms.10-0469
4. Alssahen M, Hassan AA, Wickhorst JP, 
Sammra O, Lämmler C, Glaeser SP, 
Kämpfer P, Timke M, Prenger-Berning-
hoff E, Abdulmawjood A. Epidemiological 
analysis of Trueperella abortisuis isolated 
from cases of pig abortion of a single 
farm. Folia Microbiol. 2020;65(3):491-496. 
https://doi.org/10.1007/s12223-019-00753-9
*5. Scotland’s Rural College Veterinary 
Services. Trueperella abortisuis causing 
abortion in pigs in Scotland. Vet Rec. 2019 
185(6):162-165. https://doi.org/10.1136/
vr.l5083
6. Murakami S, Ogawa A, Azuma R, 
Ohba, Murata R. Aborted lesions of a pig 
associated with Arcanobacterium abor-
tisuis and the immunohistochemical 
features. J Vet Med Sci. 2011;73(6):797-799. 
https://doi.org/10.1292/jvms.10-0469
7. Ohba T, Shibahara T, Kobayashi H, 
Kubo M, Takashima A, Imai S, Muraka-
mi S, Kadota K. Hemorrhagic necrotiz-
ing splenitis in a slaughter pig infected 
with Arcanobacterium species. J Vet 
Med Sci. 2007;69(4):449-453. https://doi.
org/10.1292/jvms.69.449
8. Yassin AF, Hupfer H, Siering C, 
Schumann P. Comparative chemo-
taxonomic and phylogenetic studies 
on the genus Arcanobacterium Collins 
et al. 1982 emend. Lehnen et al. 2006: 
proposal for Trueperella gen. nov. and 
emended description of the genus Ar-
canobacterium. Int J Syste Evol Micro-
biol. 2011;61(6):1265-1274. https://doi.
org/10.1099/ijs.0.020032-0

9. Wickhorst JP, Hassan AA, Sammra 
O, Alssahen M, Lämmler C, Prenger-
Berninghoff E, Naggert M, Timke M, 
Rau J, Abdulmawjood A. First report 
on the isolation of Trueperella abor-
tisuis from companion animals. Res 
Vet Sci. 2019;125:465-467. https://doi.
org/10.1016/j.rvsc.2017.11.003
10. Holler LD. Diagnosis of swine abor-
tion. Swine Health Prod. 1994;2(6):29-31. 
11. Schlafer DH, Foster RA. Female 
Genital System. In: Maxie MG, ed. Jubb, 
Kennedy, and Palmer’s Pathology of Do-
mestic Animals Volume 3. 6th ed. Elsevier; 
2016:393-410.
12. Metzner M, Erhard M, Sammra O, 
Nagib S, Hijazin, M, Alber J, Lämmler C, 
Abdulmawjood A, Prenger-Berning-
hoff E, Zschöck M, Hassan AA. True-
perella abortisuis, eine neu auftretende 
Spezies bei Schweinen in Deutschland 
[Trueperella abortisuis, an emerging 
pathogen isolated from pigs in Ger-
many]. Berl Münch Tierärztl Wochen-
schr. 2013;126:423-426. https://doi.
org/10.2376/0005-9366-126-423
13. Ulbegi-Mohyla H, Hassan AA, Hi-
jazin M, Alber J, Lämmler C, Abdul-
mawjood A, Prender-Berninghoff E, 
Weiss R, Zschöck M. Characterization of 
Arcanobacterium abortisuis by phenotypic 
properties and by sequencing the 16S-
23S rDNA intergenic spacer region. Vet 
Microbiol. 2011;148:431-433. https://doi.
org/10.4142/jvs.2010.11.3.265
14. Martin V, Vela AI, Gilbert M, Ce-
bolla J, Goyache J, Dominguez L, 
Fernández-Garayzábal JF. Characteriza-
tion of Aerococcus viridans isolates from 
swine clinical specimens. J Clin Micro-
biol. 2007;45(9):3053-3057. https://doi.
org/10.1128/JCM.00156-07
15. Yaeger MJ. Disorders of Pigs. In:  
Njaa BL, ed. Kirkbridge’s Diagnosis of 
Abortion and Neonatal Loss in Animals. 4th 
ed. Wiley-Blackwell; 2012:89-94,123-127.
* Non-refereed reference.

Journal of Swine Health and Production — March and April 2022100


