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Abstract
Ergot alkaloids (EA) are produced by 
fungi, including Claviceps purpurea, 
which can lead to EA contamination of 
wheat and cereal grains and cause sow 
agalactia by inhibiting prolactin produc-
tion. In this case of sow agalactia and 
increased piglet mortality, a diagnosis 
of ergotism was made based on clinical 
signs and feed analysis. The lactation 
diet had EA at 330 ppb and was fed to 
sows for 12 to 14 days resulting in 79% 
(50%) mean (SD) mortality in exposed 
litters. Ergot alkaloid levels as low as 
0.33 mg/kg of feed (0.33 ppm) may result 
in clinical signs in lactating sows.
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Resumen -Ergotismo en un hato de pro-
ducción orgánica de cerdas y su impacto 
en la producción de la lactancia y el ren-
dimiento reproductivo subsecuente

Los alcaloides del cornezuelo de centeno 
(ergot; EA) son producidos por hongos, 
incluido el Claviceps purpurea, que pu-
eden provocar la contaminación por EA 
de los granos de trigo y cereales, y cau-
sar agalactia en las cerdas al inhibir la 
producción de prolactina. En este caso 
de agalactia de cerdas y aumento de la 
mortalidad de lechones, se realizó un 
diagnóstico de ergotismo basado en los 
signos clínicos y el análisis del alimento. 
La dieta de lactancia contenía 330 ppb 
de EA y las cerdas lo consumieron entre 
12 a 14 días, lo que causó una mortalidad 
media (DE) del 79% (50%) en las cama-
das expuestas. Niveles de alcaloides del 
cornezuelo de centeno tan bajos como 
0.33 mg/kg de alimento (0.33 ppm) pu-
eden producir signos clínicos en cerdas 
lactantes.

Résumé – Ergotisme dans un troupeau 
de truies écologique et l’impact sur les 
performance de lactation et les perfor-
mances reproductrices subséquentes

Les alcaloïdes de l’ergot (AE) sont pro-
duits par des champignons, incluant 
Claviceps purpurea, et peuvent entraîner 
une contamination du blé et des grains 
céréaliers par les AE et causer de l’aga-
lactie chez les truies en inhibant la pro-
duction de prolactine. Dans le présent 
cas d’agalactie chez des truies et un taux 
de mortalité augmenté des porcelets, un 
diagnostic d’ergotisme a été posé sur la 
base des signes cliniques et de l’analyse 
des aliments. La moulée de lactation 
avait un taux d’AE de 300 ppb et a été don-
née aux truies pendant 12 à 14 jours ce qui 
a résulté en une mortalité moyenne de 
79% (SD = 50%) dans les portées exposées. 
Des niveaux d’alcaloïdes de l’ergot aussi 
bas que 0.33 mg/kg d’aliment (0.33 ppm) 
peuvent causer des signes cliniques chez 
les truies en lactation.

Claviceps species are types of fungi 
that may infect grasses and ce-
real grains (eg, rye, wheat, barley, 

and oats) during flowering by invading 
the plant ovary to produce sclerotia, or 
ergots, that replace the seed. The scle-
rotium is a life stage of the fungus that 
may produce various levels of mycotox-
ins called ergot alkaloids (EA). When 
the grains are harvested these ergots 
containing the toxic EA contaminate the 
final product. The type and quantity of 

EA produced by sclerotia can vary, but 
levels of EA are generally proportional 
to the quantity of sclerotia. 

Canadian harvest sampling by the Ca-
nadian Grain Commission reported the 
highest incidence of EA in rye, then 
wheat, followed by barley and oats.1 
These EA act as noradrenaline, do-
pamine, and serotonin agonists with 
various toxic effects. In the lactating 
and periparturient sow, EA inhibit the 
secretion of prolactin by binding the 

lactotrophs in the pituitary and activat-
ing D2 dopamine receptors. Vasocon-
striction is caused by agonist activity 
that varies by vascular bed where the 
EA are alpha two receptor agonists that 
cause constriction, especially in periph-
eral arterioles.2

While ergotism is the earliest document-
ed mycotoxicosis as a common cause of 
gangrene in people in the Middle Ages,3 
its relevance to animal agriculture may 
be increasing. Some data indicate that 
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the incidence of ergot in grains in west-
ern Canada is on the rise. For example, 
the detected incidence of EA in durum 
wheat samples from 1995 to 2009 was 
2.9% compared to 13.1% from 2010 to 
2022. However, the levels of EA detected 
in the samples remained similar across 
the two periods.1 Levels of ergot may 
be influenced by farming methods and 
changing weather patterns associated 
with climate change, especially given 
that growing conditions for Claviceps 
species are favorable during flowering 
periods with extended moisture.4 Organ-
ic farming, while not studied specifical-
ly, may predispose cereal grains to ergot 
contamination. Given that current vari-
eties tend to generate lower yields under 
organic conditions, they may also have 
an altered response to fungal growth un-
der such conditions.5 

Most research on the impact of EA on 
sows is in an experimental setting and 
is constrained in duration and timing of 
feeding by ethical guidelines because of 
the predicted impact on piglet mortality 
due to starvation. There are few cases 
reported in the literature, with the docu-
mented cases occurring in different ge-
ographies where the fungal species and 
EA profile could vary compared to US 
herds.6,7 Hence, documentation of cases 
is needed to generate more evidence for 
the impact on lactating sows. Because 
the evidence for the impact of differing 
EA levels in sows is limited, agencies 
like the European Food Safety Author-
ity (EFSA) Panel on Contaminants in the 
Food Chain generated the 2022 reference 
point for EA levels in pig feed based on 
data primarily derived from growing 
swine. More information is needed, es-
pecially in lactating sows, to determine a 
no‐observed‐adverse‐effect level 
(NOAEL).8 Inconsistent recommenda-
tions come from the mismatch between 
controlled toxicology studies and the 
levels from field exposure reported to 
have an impact.4 Further understanding 
of the risks of feeding EA contaminated 
small grains is needed to prevent toxic 
levels of exposure. 

In this case report, we share the level of 
EA and duration of exposure found un-
der field conditions in a herd that expe-
rienced a high neonatal mortality event 
consequent to agalactia in the sows. Our 
aims are to offer practical information 
for including EA toxicity on the differ-
ential list for veterinarians and offer 
suggestions on practical methods for 
prevention that should be discussed with 
feed suppliers.

Case description
Farm description
The affected farm was a 230-sow, farrow-
to-feeder herd located in the eastern 
United States. The farm batch farrowed 
approximately 20 sows every other week 
and met the US Department of Agricul-
ture’s organic standards for swine pro-
duction.9 Every other Friday, typically 
3 to 9 days prior to their farrowing date, 
sows were loaded into two farrowing 
rooms, each of which contained 10 indi-
vidual farrowing pens with no farrow-
ing crate. All diets were prepared by a 
commercial feed mill and developed by 
a swine nutritionist to meet NRC stan-
dards.10 During gestation, the sows were 
fed an organic gestation diet. Once they 
entered the farrowing rooms, sows were 
fed an organic lactation diet. The sows 
were typically weaned 5 weeks later to 
meet the organic standard weaning age 
of at least 28 days (mean [SD] pig age was 
34 [2.3] days at weaning). Room tempera-
tures ranged from 12.6°C to 26.2°C during 
October 2022, the month of the outbreak.

Case presentation
The suspected contaminated feed delivery 
occurred on October 5, 2022 (Table 1). The 
first clinical sign reported on October 
11, 2022 was loss of udder development 
in group 4, which were placed in the far-
rowing rooms on October 7 (Table 2). 
Udder development also did not occur in 
those sows after farrowing (Figure 1). In 
addition, caretakers noted loss of udder 
development resulting in piglets falling 
behind in group 3, which had farrowed 2 
to 8 days prior to the feed delivery 
(Table 2). Group 2, which had been load-
ed into farrowing 26 days prior to feed 
delivery and had piglets that were 17 to 
22 days old, did not show any clinical 

signs (Table 2). While feed intake was 
not recorded, farm staff reported that 
sows had decreased feed intake and in-
creased feed refusal during this period. 
Piglets appeared agitated and were fre-
quently seen at the udder trying to nurse. 
There was no report of piglet diarrhea. 

The feed was switched to an alternate feed 
on October 19, 2022. This resulted in an 
exposure window of 12 to 14 days based on 
the feed delivery date, the onset of symp-
toms, and the replacement of the feed 
to the affected groups (Tables 1 and 2). 
Subsequently, farrowing groups 3 and 4 
that were exposed to the contaminated 
feed either prior to farrowing or within 8 
days of farrowing, experienced increased 
piglet mortality (Tables 3 and 4). No sows 
were fed the contaminated feed after the 
14 days of exposure (Table 1).

Differential diagnoses
Given that primary agalactia was the 
clinical diagnosis, ergotism would be on 
the differential list. However, agalactia 
in sows could be related to other estro-
genic factors such as zearalenone, bacte-
rial infections of the mammary gland, or 
mastitis-metritis-agalactia syndrome.11 

Differentials for anorexia in sows would 
include other mycotoxins, such as De-
oxynivalenol,11 as well as other causes of 
systemic illness. 

Production Effects
Production records were gathered for 6 
farrowing groups: group 1 was weaned 
the day after delivery of the suspected 
contaminated feed; group 2 farrowed 
at least 17 days before delivery of the 
contaminated feed; group 3 farrowed 
2 to 8 days before delivery of the con-
taminated feed; and group 4 consumed 
the contaminated feed for up to 10 

Table 1: Timeline of feed delivery and diagnostic testing events from the 
delivery of the presumptive contaminated feed to the replacement of the 
contaminated feed

Event date Day Event

Wednesday, October 5, 2022 0 Organic lactation feed delivery

Tuesday, October 11, 2022 6 Clinical signs reported

Monday, October 17, 2022 12 Diagnostic samples taken

Wednesday, October 19, 2022 14 New feed to groups in farrowing

Monday, October 31, 2022 26 Contaminated feed removed

Tuesday, November 1, 2022 27 Feed analysis results back

Monday, November 7, 2022 33 Re-order organic feed
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days prior to farrowing and 5 days af-
ter farrowing (Table 2). While group 2 
consumed the contaminated feed for 
up to 14 days, there was no impact on 
mortality for that group (Table 2), so it 
was combined with groups 1, 5, and 6 to 
represent groups that had not been af-
fected. None of the production variables 
were normally distributed and data were 
reported as medians and interquartile 
ranges (IQR). To look for differences 
between medians, a Mann Whitney U-
test was done and P < .05 was treated as 
significant and P < .10 was considered 
a trend. The mortality data compared 
the percentages of each cause of death 

in groups 1, 2, 5, and 6 to affected lit-
ters in groups 3 and 4. The mortality for 
each litter was categorized on the farm 
as total mortality, low viability, laid on, 
starved, and euthanized. There was no 
difference in the percentage of piglets 
laid on (P > .05). However, there was a 
significant difference in the percentage 
of total mortality, as well as the percent-
ages of low viability, starvation, and eu-
thanasia in the exposed litters (P < .001; 
Table 3). The production data gathered 
on the litters included the number of 
liveborn, stillborn, and mummies, lit-
ter birth weight, and number weaned. 
There was no difference in the number 

of liveborn, stillborn, or mummies per 
litter (P > .05). There was a trend for low-
er birth weight in the exposed litters 
(P = .06) and a significant difference in 
the number of pigs weaned in the ex-
posed litters (P < .001; Table 4). 

The data collected on sow outcomes 
included the date of the next detected 
estrus, whether the next breeding was 
successful (ie, resulted in farrowing), 
removal from the herd before the next 
breeding, and the size of the next litter. 
None of the variables were normally dis-
tributed and were reported as median 
and IQR. Differences in medians were 
calculated using the Mann Whitney U-
test. To look for a relationship between 
the categorical variables of exposure 
to ergot and farrowing or removal, the 
Fisher’s Exact test was used. The wean-
to-estrus interval was significantly 
shorter in groups 1, 2, 5, and 6 (5 [1] days) 
compared to the affected sows in groups 
3 and 4 (8.5 [25.0] days; P = .02). The odds 
of successful breeding were not differ-
ent in the affected sows (74.1% farrowed) 
compared to the unaffected sows (84.1% 
farrowed; P = .38). The odds of removal 
before next breeding were not different 
between affected sows (30.8% removed) 
and unaffected sows (17.3% removed; 
P = .15). The size of the next litter weaned 
was no different between the affected 
sows (12 [2.5]) and the unaffected sows 
(11 [3]; P = .28).

Table 2: Sow groups included in the case report

Farrowing 
group

No. of 
sows Rooms

Loading 
date

First 
farrowing

Last 
farrowing

Wean 
date

Max 
expo-

sure*, d

Pig age at 
feed 

delivery, 
d

Pig age 
at feed 

replace-
ment†, d

Mortality, 
median 
(IQR), %

1 15 1, 6 8/26/22 8/31/22 9/6/22 10/6/22 1 29 to 35 Weaned 23.1 (17)

2 19 2, 3 9/9/22 9/13/22 9/18/22 10/20/22 14 17 to 22 31 to 36 17.6 (14)

3 20 4, 5 9/23/22 9/27/22 10/3/22 11/3/22 14 2 to 8 16 to 22 60.0 (37)

4 19 1, 6 10/7/22 10/11/22 10/17/22 11/17/22 12 -4 to -10 2 to 5 100.0 (11)

5 19 2, 3 10/21/22 10/23/22 10/31/22 12/1/22 0 Not in 
farrowing

Not in 
farrowing 13.3 (32)

6 19 4, 5 11/3/22 11/6/22 11/15/22 12/14/22 0 Not in 
farrowing

Not in 
farrowing 24.3 (26)

*	 The maximum exposure is the maximum number of days the sows could have consumed the feed delivered on October 5th which 
tested positive for ergot alkaloids.

†	 The pig age when the feed was replaced represents the range of ages for the piglets when the sows were fed a new feed that was not 
from the contaminated batch.

 

Figure 1: A) Normal udder development in a sow 24 hours prior to parturition 
that was not exposed to ergot alkaloid contaminated feed in contrast with 
B) poor mammary development in a sow after exposure to ergot alkaloid 
contaminated feed.
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Diagnostic test results
Fresh and formalin-fixed tissues from 
four 3-day-old (group 3) and four 2-week-
old (group 4) piglets were submitted to 
the Iowa State University Veterinary 
Diagnostic Laboratory (ISU VDL; Ames, 
Iowa) on October 17, 2022. Tissues sub-
mitted included lung, heart, liver, kid-
ney, spleen, small intestine, and colon. 
Oral fluids were collected from individ-
ual sows in groups 3 and 4 and pooled by 
group. Grossly, piglets of both ages were 
severely underweight and their stom-
achs empty, although there was some 
digesta in the cecum and spiral colon. 
Histopathology on the lung, heart, liver, 
kidney, spleen, intestine, and colon was 
unremarkable. Bacterial cultures on 
the 2-week-old pigs revealed moderate 

numbers of smooth Clostridium perfrin-
gens and low numbers of smooth mucoid 
Escherichia coli in the colon, and moder-
ate numbers of smooth mucoid E coli in 
the intestine. Two pools of piglet feces, 
one for the 3-day-old pigs and one for 
the 2-week-old pigs tested negative by 
polymerase chain reaction (PCR) for 
rotavirus groups A and B and Sapovirus 
(cycle threshold [Ct] ≥ 37). The pool of 
feces from the 3-day-old piglets tested 
positive for rotavirus group C (Ct = 35.5). 
Oral fluids from both groups of sows 
tested negative by PCR for both North 
American and European Union porcine 
reproductive and respiratory syndrome 
virus strains (Ct ≥ 37) and for influenza A 
virus (Ct ≥ 38).

Feed analysis
Visual inspection of the lactation diet 
revealed black material consistent with, 
but not definitive for, the presence of 
fragmented ergot sclerotia (Figure 2). 
Complete feeds taken from the feed 
carts for the gestation and lactation diet 
were submitted to the ISU VDL analytical 
chemistry service for mycotoxin screen-
ing by liquid chromatography and tan-
dem mass spectroscopy and an ergopep-
tine panel using high performance liquid 
chromatography (HPLC). The HPLC 
included the six main EA defined by 
EFSA: ergovaline, ergosine, ergotamine, 
ergocornine, ergocryptine, and ergocris-
tine.12 Ergovaline was 100 ppb and ergota-
mine was 230 ppb, for a total of 330 ppb, 
or 0.33 mg EA per kg of feed, in the lacta-
tion diet. However, EA was undetectable 
in the gestation diet (Table 5). Retained 
samples from the feed mill of the lacta-
tion diet mixed for this farm were tested 
at Trilogy Analytical Laboratory (Wash-
ington, Missouri) for five of the six EA, 
and none were detectable by HPLC 
(< 25 ppb; Table 5). It is unknown wheth-
er this retained sample was representa-
tive of the feed fed to the exposed groups 
at the farm. In discussions with the feed 
mill, it was revealed that the lactation 
feed did contain wheat despite its absence 
on the feed ticket ingredient list. The 
wheat was never tested for EA or visually 
examined or screened for the presence of 
ergot sclerotia. Deoxynivalenol was not 
found at levels consistent with anorexia 
in swine, 2 to 8 ppm (Table 5).11 Neither 
Zearlenone nor α-Zearalenol were detect-
able in the samples (Table 5). 

Diagnosis and treatment
Diagnosis of primary agalactia due to 
ergotism was based on findings of EA in 
the diet (Table 5) and absence of other 
pathogens or toxins to explain the acute 
rise in agalactia and piglet mortality. 
Removal of the contaminated feed also 
supported the diagnosis as groups 5 and 
6 did not show an increase in mortality 
when the feed was changed (Table 2). 
However, changing the feed did not in-
duce early lactating sows in the exposed 
groups to resume or commence milk 
production. Twenty-eight of thirty-nine 
litters in the exposed group were treated 
with First Formula (IMPRO products) 
at a dose of 1mL/pig. This oral liquid 
supplement containing whey solubles is 
approved for use as a nutritional supple-
ment in organic herds and is intended to 
improve gut health but is not a substitu-
tion for caloric intake. 

Table 3: Median and interquartile range (IQR) of mortality metrics for two 
groups of farrowing sows, one fed ergot alkaloid contaminated feed and one 
fed noncontaminated feed

 
Groups 3 

and 4*
Groups 1, 2, 5, 

and 6† P

No. of litters 39 75 NA

Total mortality, median (IQR), % 79 (50) 20 (20) < .001

Low viability, median (IQR), % 0 (21) 0 (0) < .001

Laid on, median (IQR), % 7.7 (0.2) 8.3 (0.2) .76

Starved, median (IQR), % 17.6 (29.4) 0 (0) < .001

Euthanized, median (IQR), % 26.3 (21.0) 5.9 (13.3) < .001

*	 Group 3 farrowed 2-8 days before delivery of the contaminated feed and group 4 
consumed the feed for up to 10 days prior to farrowing and 5 days after farrowing.

†	 Group 1 was weaned the day after delivery of the suspected contaminated feed, 
group 2 farrowed at least 17 days before delivery of the contaminated feed, and 
groups 5 and 6 were never fed the contaminated feed.

 

Table 4: Median and interquartile range (IQR) of farrowing productivity metrics 
for two groups of farrowing sows, one fed ergot alkaloid contaminated feed 
and one fed noncontaminated feed 

Groups 3 
and 4*

Groups 1, 2, 5, 
and 6† P

Liveborn, median (IQR), No. 15.0 (5.0) 16.0 (4.0) .39

Stillborn, median (IQR), No. 1 (1.0) 0 (1.0) .17

Mummies, median (IQR), No. 0 (0) 0 (1.0) .35

Birth weight, median (IQR), kg 18.4 (5.9) 19.8 (6.2) .06

Weaned, median (IQR), No. 3 (8) 12 (3) < .001

*	 Group 3 farrowed 2-8 days before delivery of the contaminated feed and group 4 
consumed the feed for up to 10 days prior to farrowing and 5 days after farrowing.

 †	 Group 1 was weaned the day after delivery of the suspected contaminated feed, 
group 2 farrowed at least 17 days before delivery of the contaminated feed, and 
groups 5 and 6 were never fed the contaminated feed.
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Discussion
Different species of Claviceps may have 
different clinical effects depending on 
the profile of EA production for the spe-
cies. A controlled trial by Abdelrahim et 
al13 found that Claviceps africana in sor-
ghum fed to sows at 0, 11.75, and 23.5 mg 
of EA per kg of feed at two ill-defined 
periods showed no influence on lactation 
performance. This is in contradiction to 
all other studies. Kopinski et al4 fed 
C africana contaminated sorghum at 
16 mg EA per kg of feed to sows from 14 
to 28 days post farrowing and saw de-
creased feed intake, even with the inclu-
sion of flavoring, decreased serum pro-
lactin in the sows, and decreased piglet 
weight gain. When C africana contami-
nated sorghum was fed from 1.4 to 7 mg 
EA per kg of feed to sows before farrow-
ing, they found an impact on udder devel-
opment and prolactin levels in all groups, 
especially parity one animals.15 Though 
our sows were likely exposed to Claviceps 
purpurea, our results are consistent with 
those studies that showed a production 
impact of EAs from C africana. 

Studies on C purpurea are rarer. The 
EFSA suggests feeding 0.6 mg EA per kg 
of feed or less is acceptable based on the 

available evidence, mainly in growing 
pigs, citing only four studies available 
in sows, including three that were pub-
lished in 1945, 1972, and 1986 when EA 
quantification was done on a dry matter 
basis.16-18 Our results with feeding EA at 
0.33 mg EA per kg of feed, if representa-
tive of the concentration in the rest of 
the feed, were lower than those reported 
in the literature to cause agalactia for ei-
ther C purpurea or C africana.

Though the levels of EA found in this 
case were lower than those reported 
previously, the clinical presentation was 
consistent with the literature in both 
field studies as well as controlled feeding 
trials. A 160-sow, farrow-to-finish herd 
in France was exposed to wheat con-
taining C purpurea sclerotia resulting in 
3.49 mg of EA per kg of feed for 10 to 15 
days at the end of gestation and 8.05 mg 
of EA per kg of feed in lactation. This re-
sulted in piglet mortality ranging from 
23% to 100% of the litter in 13 of 20 sows 
fed the contaminated feed.7 Kopinski et 
al14 had 87% piglet mortality when sows 
were exposed to C africana. Blaney et al6 
documented multiple farms exposed to 
C africana and saw feed refusal and aga-
lactia in sows resulting in piglet losses 
from a portion of the litter to the whole 

litter on all the farms examined. In this 
case, the group of sows fed contaminat-
ed feed after their piglets were at least 
17 days of age (group 2), saw no differ-
ence in mortality from typical groups 
on this farm. Since 18 to 25 days of age 
is a typical weaning age, it may be that 
these sows did experience agalactia, but 
the piglets were able to cope with the de-
creased milk intake at that age. 

These different species of Claviceps may 
contain different EA and therefore these 
comparisons should be interpreted ac-
cordingly. We found piglet mortality 
comparable to previous studies, although 
none of the other studies reported piglet 
mortality reasons.6,7,14 When we analyzed 
the causes of piglet mortality, we saw a 
difference in piglet mortality reasons 
(low viability, starvation, and euthanasia) 
in groups where piglets were less than 8 
days of age when exposure started, con-
sistent sequelae to agalactia in the sows. 

There were no clinical signs indicative 
of gangrene in any of the sow exposures 
documented in the literature, nor were 
there any in this case. Such signs may 
develop after long term exposure and are 
generally associated with exposure to 
EA for up to 3 months.4 Conditions, such 
as cold temperatures that favor vaso-
constriction,2 would increase the likeli-
hood of gangrene but would be unlikely 
to occur in traditional farrowing rooms 
in indoor housed sows. Such tempera-
tures were not found in this study, room 
temperatures during the outbreak were 
within to slightly above the thermoneu-
tral zone for sows (10°C-25°C).19

Evidence is mixed for the impact of EA 
on conception rate and has only been 
examined in a controlled setting where 
animals were exposed to C africana. 
Kopinski et al14 saw decreased litter size 
in subsequent litters in sows exposed 
during lactation. In contrast, there was 
no difference in the number of corpus lu-
tea or embryos in the gilts exposed to EA 
contaminated sorghum (0, 5, 10 mg/kg of 
feed) during the growing phase.20 Consis-
tent with that finding, we did not see an 
impact on the size of the subsequent lit-
ter or the likelihood of the next breeding 
resulting in a successful farrowing. We 
did find a prolonged wean-to-estrus in-
terval. This longer interval could be due 
to the sows cycling while in the farrow-
ing room because they were not nursing, 
and then were out of sync with the rest of 
the sow group. This could be exacerbated 
by batch farrowing systems where groups 
are not weaned weekly, as was done on 
this farm. 

Figure 2: A) Feed containing ergot alkaloid. The presence of the black spots 
(red circles) is consistent with sclerotia. B) Presumptive pieces of ergot 
sclerotia that were sifted from the feed.
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Table 5: Analytes in gestation and lactation feeds suspected of contamination during a piglet high-mortality event 

Analyte Gestation feed* Lactation feed* Retained lactation feed† Retained gestation feed†

Ergovaline NDA < 50 100 ppb Not included Not included

Ergosine NDA < 50 NDA < 50 NDA < 25 NDA < 25

Ergotamine NDA < 50 230 ppb NDA < 25 NDA < 25

Ergocornine NDA < 50 NDA < 50 NDA < 25 NDA < 25

Ergocryptine NDA < 50 NDA < 50 NDA < 25 NDA < 25

Ergocristine NDA < 50 NDA < 50 NDA < 25 NDA < 25

Aflatoxin B1 < 10 ppb < 10 ppb

Aflatoxin B2 < 10 ppb < 10 ppb

Aflatoxin G1 < 10 ppb < 10 ppb

Aflatoxin G2 < 10 ppb < 10 ppb

Deoxynivalenol 0.2 ppm 0.4 ppm

3-Acetyl 
Deoxynivalenol < 10 ppb < 10 ppb

Fumonisin B1 0.3 ppm 0.9 ppm

Fumonisin B2 < 0.2 ppm < 0.2 ppm

Ochratoxin A < 10 ppb < 10 ppb

T-2 < 10 ppb < 10 ppb

HT-2 < 10 ppb < 10 ppb

Zearalenone < 0.2 ppm < 0.2 ppm

α-Zearalenol < 200 ppb < 200 ppb

*	 Feed samples submitted by the farm were tested at the Iowa State University Analytical Chemistry Laboratory, Ames Iowa.
†	 Retained feed samples submitted by the feed mill were tested at the Trilogy Analytical Laboratory, Washington Missouri.
	 NDA = Nondetectable amount.

 

The only known treatment for EA tox-
icity is removal of the contaminated 
feed and replacement with a diet with 
EA below the NOAEL. In this case, the 
feed was replaced and symptoms did 
not occur in the following groups, but 
those sows with severe agalactia did 
not resume milk production and their 
litters suffered high mortality. There 
is little evidence in the literature for 
other treatments. Kopinski et al14 at-
tempted to cross foster piglets and use 
milk replacer in affected litters but pig-
let mortality was still 87%.14 We treated 
piglets with a product containing whey 
solubles but this product is not meant to 
substitute caloric intake, thus we still 
saw 79% mortality. In Kopinski et al15 
they switched some sows that had re-
ceived contaminated feed prefarrowing 
to the uncontaminated diet at farrowing 
and saw no detrimental impacts of EA 
on those litters, demonstrating a quick 
response to toxin removal prefarrow-
ing. In this case, there were no groups 

that ate the contaminated feed and then 
had it removed prior to parturition. 
However, one study concluded that sows 
returned to normal milk production in 
3 to 7 days after toxin removal, though 
this finding was not specific to the stage 
of lactation at which the sow was ex-
posed.11 This was inconsistent with the 
return to milk production observed in 
this case where sows exposed to EAs be-
tween 0 to 10 days prior to parturition 
and 2 to 22 days after farrowing showed 
no return to milk production. This could 
be due to the stage of lactation at which 
the sows were exposed, preventing ud-
der development or redevelopment, or 
the lack of viable piglets remaining to 
stimulate a return to milk production. 

Given the severity of EA impact, espe-
cially on periparturient and lactating 
sows, special consideration should be 
given to preventing EA contamination 
of diets fed to these animals. If cereal 
grains, such as rye, wheat, sorghum, 
barley, or oats, are included in a diet fed 

to sows before and during lactation, vi-
sual screening could be a low-cost way 
to prevent EA contamination. Coufal-
Majewski et al4 recommended counting 
and weighing the sclerotia after screen-
ing high-risk ingredients and that more 
than 5 sclerotia per liter of grain or 0.1% 
to 0.3% of grain on a dry matter basis 
is enough contamination that it should 
not be fed to pregnant or lactating ani-
mals. Based on the low levels found in 
this case, finding sclerotia or suspected 
sclerotia would warrant further testing 
using HPLC to test the EA concentration 
in the ingredient before its inclusion in a 
sow lactation diet. 

If such ingredients are going to be fed 
to lactating sows, screening or physi-
cal removal can be effective but may be 
challenging if sclerotia are broken and 
therefore of similar size to the grains.10 
This is more likely if grain byproducts 
are being used, which could result in 
more broken sclerotia. Chemical bind-
ers exist for Deoxynivalenol and other 
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mycotoxins, but more testing is needed 
to determine their effectiveness for EA.4 
Likewise, Mainka et al21 indicated that 
steam treatment reduced total EA in the 
feed, but this has not been tested in the 
field to determine how to implement this 
technique at varying levels of contamina-
tion. Current information would suggest 
that the safest response to EA contamina-
tion of a feedstuff is to avoid feeding it to 
periparturient or lactating sows and to 
feed with caution to growing swine us-
ing the EFSA guidelines or other science-
based recommendations.

More research is needed to determine 
the safe level of EA that lactating sows 
can tolerate as this case report is one of 2 
in the literature that uses modern testing 
methodologies, documents field expo-
sure to C purpurea in wheat, and reports 
the duration of exposure and the con-
centration of six common EA. Research 
into how organic production practices 
influence the likelihood of cereal grain 
inclusion in the diet and whether organ-
ic crop farming increases the chances 
for EA contamination of such grains is 
needed so there is a clear understand-
ing of when the EA contamination risk 
is elevated. Though this farm is small 
and uses organic production practices, 
this case should be considered by prac-
titioners when extreme agalactia result-
ing in high piglet losses is noted in any 
sow farm where the diet includes cereal 
grains. The feed mill should be queried 
about the inclusion of such ingredients 
as it may not be listed on the feed label. If 
EA contamination is suspected, multiple 
feed samples should be gathered from the 
farm, inspected visually for sclerotia, and 
sent for EA testing and quantification. 

Implications
Under the conditions of this study:

•	 Severe agalactia resulted from 
feeding EA at .33mg/kg for 12 to 14 
days.

•	 Lactating sow diets containing wheat 
should be screened for sclerotia.

•	 Determination of the NOAEL for EA 
in sows is needed.
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