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Post-weaning catabolic syndrome – complexities and 
 perspectives
Luc Dufresne DVM, DABVP; Thomas J. Fangman DVM, MS, DABVP; Steve Henry DVM, DABVP

Members of the Swine Health Management (SHM) 
section of the American Board of Veterinary 
Practitioners (ABVP) would like to thank the 

planning committee of the 2008 Leman Conference for 
this opportunity to demonstrate the dedication of swine 
practitioners and our ability to strategically approach dif-
ficult production challenges in the swine industry.

This paper and subsequent presentation are intended to 
demonstrate a team approach to defining and addressing a 
multi-factorial industry problem; “Post-weaned pigs that 
fail to thrive”.  As you read through these proceedings and 
participate in the presentation you may not identify any 
solutions, and you will see we have no solutions either. If 
we all continue to work together and focus on contributing 
factors we may identify management practices that will 
reduce or eliminate the number of these pigs that fail to 
thrive following weaning. We invite any and all thinkers 
and problem solvers who want to remain on the front edge 
of practice to join the Swine Health Management species 
category of ABVP.

Definition
The “failure to thrive” pig is defined as a pig that ap-
pears to be a normal, well-grown pig at weaning. Within 
the first 5 days post-weaning, the pig begins a progressive 
decline in body condition, yet remains hydrated and alert 
with otherwise normal vital signs in the first 7 days post-
weaning. Even with early detection and immediate sup-
portive nutrient and antimicrobial intervention, affected 
pigs catabolize fat and muscle tissue over the ensuing 2-3 
weeks and deteriorate to become emaciated and require 
 euthanasia.

Clinical observation
In a room of 1000 similar pigs, all with the same treat-
ments/interventions/insults, 75-95% grow normally and 
often very well. A few pigs go through this rather predict-
able clinical decline until they die or are euthanized due 
to cachexia. Some of these pigs may be challenged with 
a variety of infectious agents, but the pathogenesis of the 
diagnosed disease agents does not fully explain the clini-
cal observation.

Our premise is that we are missing some key, vital un-
derstandings of metabolism, inflammatory responses, 
ecology, and trigger points in the process.

Baseline observations and our consensus concepts:

1) Pig is weaned with robust glycogen and fat stores

2) Pig may not know how to eat solid food or con-
sume water from available appliances (this must be 
 learned)

3) Pig has a large frame, relatively high body mass for 
age thus high maintenance demands

4) Pig becomes anorexic perhaps due to microbial ill-
ness, perhaps not.

5) This anorexia which is seemingly irreversible (even 
with intense feeding efforts) results in glycogen 
depletion which leads to a depletion of fat stores 
and skeletal muscle protein. The byproducts of fat 
metabolism accumulate in the liver with subsequent 
fatty liver disease.

6) Pigs are observed to be depressed and lethargic only 
in the terminal, end-stage of the syndrome. Ketonuria 
is observed in some pigs. Death usually occurs 14–17 
days post weaning.

7) Death is not classical “starvation” as fat stores could 
not be metabolized/depleted leading to some suspicion 
that this may be an abnormality in fat catabolism?

8) Early intervention with glucose/glycine combinations, 
used sparingly and in a pulse fashion, can reverse the 
course in some percentage of these pigs (best results 
~60%, usually more like 30%). The observation that 
glucose-fed pigs will soon return to activity and eating 
pellets (at least for a couple hours before they crash) 
emphasizes the importance of improving our under-
standing of energy metabolism in these pigs.

The field veterinarian perspective

Dr Steve Henry
Weaned pigs, 3-10 days post weaning with good frame 
and condition, are gaunt, anorexic, afebrile, active and 
alert, but progress to thin-as-rails by 14 days post weaning 
and usually die by 17 days post weaning. Field necropsy 
reveals fatty liver, liquifactive necrosis of fat in visceral 
organs, a depletion of fat reserves in most parts of the body. 
Often ketones are present in the urine but not always. The 
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GI tract is devoid of ingesta, feces are pasty and scant, and 
many pigs appear not to have eaten since being weaned.

Beginning with the “contemporary” pig is important; the 
contemporary pig is 21-24 days of age, weighs 13-16+ lbs, 
carries impressive body fat stores, and is vigorous and 
active. It is CRITICAL to note this is not like the 10#, 14 
day pig metabolically. Based on published K-State stud-
ies, these pigs are unlikely to have eaten creep feed even 
though it was offered.1 It is also important to state, in my 
observation, that this “catabolic syndrome” is a feature of 
the well conditioned, well-framed pig at weaning. Inter-
estingly, the smaller and less conditioned pigs are rarely 
afflicted unless crippled.

Dr Luc Dufresne
In the Seaboard Foods system, piglet weaning age has 
remained between 16-18 days, but the clinical observations 
and necropsy findings are very similar to Dr Henry’s. We 
have always seen “failure to thrive” pigs. These animals 
show severe anorexia/cachexia with no apparent infec-
tious agent involvement. The syndrome is observed most 
often in normal or large size piglets. What has changed 
lately is the increase in prevalence of the condition. The 
combined results of 6 system wide necropsy audits, per-
formed between March 2003 and May 2006 and involving 
several thousand pigs, show that failure to thrive was the 
4th most important cause of mortality behind pneumonia, 
polyserositis, and colitis (Figure 1). As we moved to source 
specific necropsy audits, we have observed the emergence 
of two different patterns. One is a high incidence of failure 
to thrive with a high incidence of colitis and enteritis (Fig-
ure 2.). In these cases diagnostics implicate Salmonella 
and Rotavirus and we suspect that the failure to thrive 
was initiated by one, or both, of the pathogens. Action 
plans for these cases are directed towards the control of 
the pathogens (vaccination, strategic antibiotic treatment, 
bubble depopulation, etc.) and have reduced the overall 
mortality in the flows drastically. Although we have been 
successful at controlling the pathogens, failure to thrive 
pigs remain but at much lower levels.

The most concerning emerging trend has appeared in the 
last year. Necropsy results indicate that failure to thrive 
is the first or second highest cause of mortality with no 
major lesions of colitis or enteritis (Figure 3). In these 
cases the post weaning catabolic syndrome appears to play 
a major role by itself. Our major clinical observations in 
these clinical cases are:

1. The severity of the syndrome is sow farm dependent. 
We often combine sources of pigs in the same nursery 
barn (different rooms) where we see failure to thrive 
4 to 5 times more prevalent in one source versus the 
 others.

2. PRRS can be involved but not always. We actu-
ally had a case recently where two sow farms were 
combined in nurseries and the offspring from the sow 

farm that did not experience a recent PRRS outbreak 
was significantly worse than the offspring from the 
PRRS unstable farm.

3. Males are more affected by the syndrome than 
females. Mortality is usually higher in males than 
females. Interestingly enough, in farms where we 
experience the syndrome, mortality in barrow rooms 
is usually 2 times worse than in the rooms of gilts. 
In the necropsy audit results shown in Figure 3, out 
of 236 piglet necropsies, 152 were barrows and 84 
were gilts.

Pathologist’s perspective
A summary of pathologists’ reports include findings con-
sistent with: hepatic lipidosis, hydropic degeneration of fat 
in the coronary groove, villus shortening in the ileum and 
jejunum, with or without bronchopneumonia. There may 
or may not be diagnostic confirmation of the presence of 
PRRS virus, Rotavirus or SIV in these cases.

Inflammation/immune stimulation
When a pig’s immune system reacts to viruses, bacteria, or 
parasites, the intracellular communication is coordinated 
via communication proteins called cytokines. Animals, 
like humans, rely on this intracellular communication 
network to orchestrate an immune response. It is pos-
sible that we, as swine practitioners, may need to turn to 
the research and insight of the human medical profession 
where there appears to be a greater understanding of the 
interaction of cytokines and cachexia.

Cachexia is defined as physical wasting with a loss of 
weight and muscle mass caused by disease. Cachexia is 
a complex metabolic disorder that involves anorexia, li-
polysis, activation of the acute phase response, and insulin 
resistance.2 Cachexia is described in human medicine in 
patients with advanced cancer, AIDS, and some other 
major, chronic, progressive diseases. Anorexia (lack of 
appetite) and cachexia often occur together. However, 
cachexia can occur in people who are eating enough but 
cannot absorb the nutrients. The pattern of weight loss 
seen in cachexia differs from that seen in starvation. A 
healthy person’s body can adjust to starvation by slowing 
down its use of nutrients, but in cachectic patients, the 
body does not make this adjustment. Nutrient deprivation 
produces primary losses of fat with relative preservation 
of lean tissue mass, where cachectic patients may lose 
75% of their muscle and 80% of their fat with relative 
preservation of visceral protein suggesting that different 
metabolic mechanisms are involved.3,4

In humans insulin-like growth factor 1 (IGF-1) and growth 
hormone (GH) are associated with muscle growth and are 
identified as key components to maintain muscle mass during 
chronic disease like cancer and AIDS.5 However, myo-
statin, IL-6, TNFα, and gamma interferon limit muscle 
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Figure 1: Compiled nursery causes of mortality from necropsy audits performed between 2003 and 2006
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Figure 2: Necropsy audit in pod affected with an enteric condition
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growth, increase muscle catabolism, and are one of the 
main factors associated with cachexia. In our veterinary 
mindset of fighting bugs, we often look at the cytokines 
as the “good guys” that help develop a strong immune 
response and help eliminate pathogens. We often disregard 
their overall negative impact on growth and performance 
and the fact that they can potentially kill the host when 
trying to kill the bugs. TNF-α (also known as cachexin in 
human medicine), IFN-γ, IL-1, and 1L-6 are well described 
in human and veterinary medicine as causing anorexia 

and cachexia by increasing muscle and fat catabolism 
and impairing carbohydrate metabolism.6,7,8,9 The levels of 
these cytokines are increased in pigs chronically affected 
with PRRS and M. hyopneumoniae, and their levels are 
correlated with the level of body mass loss.9 This phenom-
enon is also observed in pigs co-infected with SIV and B. 
bronchiseptica when transcripts for the proinflammatory 
cytokines IL-6, IL-8, IL-1, and TNFα are increased to a 
greater extent in the tracheal epithelium and/or the lung 
of co-infected pigs.10
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Myostatin has been well characterized as a negative regu-
lator of muscle growth and development. Mice and cattle 
(Belgian Blue and Piedmontese) with genetic deficiencies 
in myostatin exhibit dramatic increases in skeletal muscle 
mass, suggesting myostatin normally suppresses muscle 
growth.11,12 Administration of myostatin or activation of 
myostatin circulating in the blood of adult mice causes 
a systemic overexpression of myostatin and induces 
profound muscle and fat loss analogous to that seen in 
human cachexia syndromes.13 Interestingly, on the swine 
side myostatin expression in piglet skeletal muscle peaks 
prenatally and greater expression is associated with low 
birth weight.14 Pigs chronically infected with PRRS and 
Mycoplasma hyopneumoniae show increased levels of 
serum IL-1, IL-6, and myostatin in skeletal muscle.9 It 
can be hypothesized that piglets coming from larger sized 
litters (i.e. smaller birth weights) could potentially have a 
higher level of myostatin in their muscle.

The question to this audience now becomes, “Is it possible 
our industry compounded this problem with cachexia in 
weaned pigs by selecting for high litter size resulting in a 
hyper responsive immune system in production systems 
with higher antigenic stimulation (PRRS, SIV, PCV2, 
Vaccination, etc.)?” Further contemplation might allow us 
to consider PCVAD (the ultimate cachexic disease). Is it 
possible that some part of the stress gene we removed from 

most breeds plays a role in stabilizing muscle anabolism 
and may subsequently play a role during the inflamma-
tory process? Could this be why the Pietrain breeds, that 
mostly remain stress gene carriers, appear to be resistant 
to PCVAD?

Metabolic
What is at the bottom of this? Missing is the metabolic 
assessment of the live pig, that intersection of pathogens/
animal/environment/diet we choose to take in one-bite 
pieces. We, as a professional specialty in swine medicine, 
are less than fully effective if we don’t take advantage of 
all avenues and tools in problem solving. Perhaps this is 
just such a problem, one for which we have not leveraged 
necessary resources and that we do not understand. Were 
this individual animal assessment, the tools of clinical 
pathology, chemistry assessments, and in vivo evaluation 
of metabolism might already have been leveraged. To our 
knowledge this has not been employed in a systematic 
fashion. 

Glucose monitors will be attached to weaned pigs during 
the summer of 2008 and the results of this study will be 
reported at the 2008 Leman conference. We regret that 
the data was not available when these proceedings were 
 submitted.

Figure 3: Necropsy audit performed 6/9/08 on a flow with a high rate of failure to thrive. (Note: The weekly 
mortality of piglets from Source A is twice as high as Source B.)
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Nutritional
The case (from a field perspective): Something is hap-
pening on a national stage, based on conversations with 
colleagues, nutritionists, and producers which is best 
summarized as “I cannot get weaned pigs started on feed. 
They are good pigs at weaning, but some just get thinner 
and thinner, and eventually are euthanized/die. Sometimes 
there are many hump-back pigs in the survivors. Some-
times mortality approaches 5% of the group and most 
are pigs that were good at weaning. The problem seems 
to have gotten worse as we wean older pigs ( i.e. 21-24 
days), which are fat and healthy at weaning.”

Nutrient quality
The nutritionist’s perspective: Inability to obtain whey 
with predictable quality is a big issue. Feed budgets have 
been modified based on wean weight with less plasma 
protein included in starting diets.

A generalization from the nutrient perspective: ingredients 
do change on a macro level over time (personal commu-
nication, Dr. Mike Tokach):

1. The lactose and lactalbumin in whey have long been 
recognized as “key” in the predictable response of 
starting diets. The processing of whey has changed 
over time, with less whey being available. We are now 
using more whey permeate where the whey protein 
is removed (used for human markets). Thus, we have 
to find other protein sources to replace the excellent 
whey protein (lactalbumin). Response to whey (lac-
tose level) in the diet is not as predictable as it was 
a few years ago. The quality of lactose sources is a 
 concern.

2. “Special select menhaden fish meal” has also been a 
critical component in early pig nutrition. The quality 
and availability of fish meals have seriously declined, 
and with it, the performance of diets in weaned pigs. 
In many recent trials, some fish meal sources have 
poorer performance than pigs fed diets with soybean 
meal replacing the fish meal.

3. Cost saving moves contribute to problems:

a. Reduction in budgeted, nutrient-dense diets with 
older, heavier pigs means less plasma and whey to 
start the pigs

b. Purchasing lower cost ingredients that may not be 
as high in quality.

4. An increase in ingredients (complexity) in the diets 
at weaning in an attempt to improve performance 
and reduce cost may actually create the potential for 
issues (i.e. more ingredients, thus more ingredients 
that could have a quality problem).

5. The difficulty of finding and solving the problem in a 

normal research setting. It is often difficult to replicate 
the circumstances. Providing extra care in the facility 
to do the trial often results in improved performance. 
Changing dietary items one at a time in the field has 
often failed to solve the problem.

6. The greatest frustration is that we have learned much 
about ingredients to increase consumption, help the 
immune system, reduce villus atrophy, alter pH, etc, 
and yet, getting pigs started on feed is a bigger issue 
today than in years past.

On the human nutrition side, Omega-3 polyunsaturated 
fatty acids (fish oil) have been shown to antagonize pro-
tein degradation by antagonizing the action of proteolysis 
inducing factor.15 Trials have shown an improvement 
in appetite, body weight gain, a reduction in IL-6, and 
an increase in insulin.16 Omega-3 fatty acids also have 
anti-inflammatory properties by replacing arachidonic 
acid in the cell membranes reducing the production of 
prostaglandins.1 Omega-3, when given over months, has 
been shown to produce responses in chronic inflammatory 
diseases (rheumatoid arthritis, lupus, etc.). However, it 
requires several months to be effective, presumably due to 
the necessity of the organism to incorporate the omega-3 
into their membranes, which is a gradual process.17,18

Health
The interaction of PRRS, SIV, PCV2, “Suiscides”, Salmo-
nella, Rotavirus and other pathogens cannot be ignored. 
If the cascade is to begin with a vital/vigorous/fatted pig, 
insert a challenge (for example SIV at weaning with the 
subsequent 3 days of fever/anorexia and not knowing how 
to eat meal), then catabolism is assured. Imagine also 
that a body storage situation depletes glycogen at day 2 
and then metabolism switches from gluconeogenesis to 
glycogenolysis, replete with a rapid tear-down of fat stores 
and muscle protein followed by a subsequent ketosis. This 
effect can be even further complicated with any additional 
environmental stresses that might include chilling and/or 
the competition associated with establishing dominance 
during post weaning socialization.

Animal behavior
Some pigs are observed to demonstrate suckling behavior 
post weaning. This behavior is often manifest as piglets 
attempting to suckle the belly of pen mates (belly nosing) 
and is much more pronounced when pigs are weaned at 
less than 15 days of age.19 It is possible that such pigs fail 
to transition to manufactured feeds resulting in gastric 
irritation that may lead to ulceration and subsequent 
depletion of glycogen stores leading to the physiological 
cascade of cachexia as described above.
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Interventions: Specific and the  
non-specific
Specific efforts have included alimentation efforts: hand 
feeding pellets in gruel to gaunt pigs, the use of milk 
feeders and milk replacer (the McKilligan machines), 
dextrose/electrolyte preparations provided through medi-
cators (Bluelite for example), and multi-day supplementa-
tion with concentrated glucose/glycine solutions (ReSorb 
for example). In addition, returning to feed budgets that 
include 1# per pig of SEW high nutrient dense initial 
feeds and 2# per pig of a transition diet to supply complex 
protein and lactose have been implemented. The results 
are equivocal, unpredictable, and yet, from time to time, 
are apparently beneficial. The “equivocal” results are 
most puzzling and intriguing; these are the few pigs that 
fade with substantial weight loss but do return to volun-
tary feed consumption. These pigs will eat and will be 
found to have full stomachs and intestines on necropsy, 
yet they fail to recover as they do not grow normally and 
muscle deposition does not rebound normally. Most are 
euthanized prior to transition to finisher as ‘non-growing’ 
animals. A percentage of pigs, usually less than 40% and 
often even fewer, do respond and return to some level of 
growth, allowing their transition to finishing. In those 
cases when pigs are followed (all held in one finisher pen), 
they rarely have attained 180# final weight by the time the 
barn is closed out.

Non-specific interventions include administration of an-
tibiotics to entire groups of pigs at weaning, followed by 
repeated treatment for those pulled from pens as failing 
piglets post-weaning. Antibiotic choices have been mul-
tiple including the long-duration ceftiofur and tulathromy-
cin, tetracyclines and others. These antibiotics have been 
used even when lacking evidence that bacterial infections 
have any direct or indirect role. The presence of enteric 
bacterial toxins has been considered a trigger in this 
catabolic cascade. However a cause and effect relationship 
cannot be easily addressed or answered. Clinically, diar-
rhea is not a feature in the first 5 days of the syndrome; 
that noted, many pigs develop the yellow, fluid diarrhea 
of cachexia when in the terminal phase of the syndrome. 
It was partially with this possibility in mind that varied 
antibiotic treatments were tried, and then abandoned.

In addition, antiprostaglandins (such as flunixamine, 
aspirin, ibuprophen and the steroid dexamethasone) have 
been employed. None have any clear response that would 
support a “curative” label and even the word “support-
ive” lacks clinical evidence. Vitamin injections, both fat 
soluble and aqueous, have been used in a limited numbers 
of pigs.

Tried and trashed? Many interventions to date and com-
binations of efforts have not prevented or resolved this 
clinical dilemma.

And we are about ready to trash all the hard work and large 
expense attempts employed in pigs thus far.

Effective therapeutic approaches for cachexia in humans 
are based on anabolic therapy (usually Megestrol acetate) 
and β2-adrenergic agonists (usually Clenbuterol). Anti-
inflammatories (mainly corticotherapy and cox-2 inhibi-
tors) are usually used as an adjunct therapy to the others. 
Dietary supplementation usually incorporates significant 
doses of omega-3 fatty acids due to their anti-inflamma-
tory and anti-proteolytic properties.18,20,21,22,23,24 The main 
issues when considering these therapies are that they have 
been used to reduce and delay a fatal condition, not reverse 
it. The cost and lack of food animal labeling limits the 
use of several of these agents. Initial “proof of concept” 
trials to determine if they would be effective may help 
us gain a better understanding of the pathogenesis of the 
 syndrome.

Conclusion
The post weaning catabolic syndrome appears to be 
recognized much more frequently across systems and 
geographic regions in the past months to years. There is a 
great deal of speculation yet little data beyond clinical and 
pathological evaluation. Both approaches have been inad-
equate in leading to an understanding of the etiology, the 
processes, or the interventions. It is our goal, in presenting 
this material, to recruit and stimulate veterinarians and 
researchers with an interest in the condition to observe, re-
search, define and hopefully resolve this unique condition. 
As this is the first ABVP sponsored session at the Leman 
Conference, we would like to seize this opportunity and 
encourage veterinarians to seek Board Diplomate status 
through case work ups utilizing the case presented here 
as an example of how to approach difficult cases.
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