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“Lymph, v.: to walk with a lisp.”
From a Washington Post reader submission word contest

CLINICAL IMPORTANCE
Protein-losing enteropathy (PLE) is a broad term encompassing
intestinal disorders characterized by gastrointestinal (GI) protein loss of such magnitude as to result in hypoalbuminemia.
Lymphangiectasia is one form of PLE. Lymphangiectasia is
characterized by abnormalities of the intestinal lymphatic system, which cause lymphatic hypertension. Lymphangiectasia
may occur as a primary lymphatic defect or as a consequence of
severe intestinal infiltrative disease (e.g., inflammatory bowel
disease, alimentary lymphosarcoma, fungal enteritis). Lymphangiectasia is a common cause of PLE in dogs. PLE in cats is
rare. Collectively, PLE is a relatively uncommon manifestation
of diarrheic disorders in dogs and cats.

PATIENT ASSESSMENT
History and Physical Examination
Typically, signs of lymphangiectasia are insidious in onset and
follow a waxing and waning course over several weeks to
months before becoming overt. The clinical manifestations of

lymphangiectasia are generally attributable to the loss of lymph
constituents (i.e., albumin, lymphocytes, fat) or to the underlying enteric disease. Many patients present with chronic intermittent diarrhea or vomiting; however, not all have GI signs.
Progressive weight loss, often in the face of a good appetite, is
a consistent finding in longstanding cases. Excessive protein
loss from leaky intestinal lymphatics results in hypoalbuminemia and loss of colloidal oncotic pressure. External manifestations of hypoalbuminemia may include pitting edema, ascites
and pleural effusion. In some cases, chylous effusions of the
abdomen, subcutis or thoracic cavity may occur in conjunction
with primary or congenital lymphangiectasia (Fossum et al,
1987, 1990, 1992) Rarely, affected dogs may present with
thromboembolic phenomena (e.g., pulmonary thromboembolism) as a consequence of antithrombin III deficiency. Severe
hypocalcemia due to malabsorption in affected dogs can cause
tetany and rarely seizures.
Physical examination findings may be unremarkable in dogs
with PLE. Patients with severe hypoproteinemia may present
with dyspnea and abdominal enlargement due to accumulation
of fluid in the thoracic or abdominal cavities, respectively.
Pitting edema of the limbs may be noted. Body condition

1078

Small Animal Clinical Nutrition

Figure 58-1. Endoscopic view of lymphangiectasia in the duodenum of a three-year-old Yorkshire terrier with diarrhea. Note the
raised, white miliary structures along the mucosal surface. These
structures are grossly dilated lacteals (intestinal lymphatics) filled
with chylomicron-rich fluid. (Courtesy Dr. Chris Ludlow, Veterinary
Internal Medicine Specialists of Kansas City, Kansas City, MO.)

Figure 58-2. Photomicrograph of an intestinal biopsy specimen
from a patient with lymphangiectasia. Note the distended intestinal
lacteals (original magnification 100X). (Courtesy Dr. Lois Roth, Angell
Memorial Animal Hospital, Boston, MA.)

calcemia is caused by malabsorption of calcium and/or vitamin
D. Symptomatic hypocalcemia is rare; therefore, ionized calcium levels should be assessed before initiating intravenous calcium supplementation.
Fecal α-1-protease inhibitor assays have been developed for
dogs and cats and offer a sensitive and specific technique for
detection of increased intestinal protein loss (Melgarejo et al,
1998; Murphy et al, 2003). Fecal α-1-protease inhibitor is a
plasma protein that is lost at the same rate as albumin. As a proteinase inhibitor, this protein is resistant to digestion and reaches the distal colon and rectum intact thus lending itself to a fecal
immunoassay. Measuring fecal α-1-protease inhibitor is a particularly useful diagnostic tool for patients with PLE that do
not have panhypoproteinemia.
Endoscopic examination in patients with PLE can be helpful
to confirm a diagnosis. Mucosal granularity and glistening white
patches, which indicate dilated lacteals may be noted (Figure
58-1). Feeding small amounts (10 to 20 ml) of corn oil or cream
eight to 12 hours before endoscopy can enhance detection of
dilated lacteals. Endoscopy also provides a noninvasive route for
obtaining intestinal biopsy specimens. A definitive diagnosis of
lymphangiectasia and other types of PLE is made through histologic demonstration of characteristic mucosal lesions. In lymphangiectasia, these lesions include dilated, chyle-engorged lacteals and submucosal lymphatics (Figure 58-2). Often, mucosal
edema is present. In some cases, lipogranulomas may be identified adjacent to intestinal and mesenteric lymphatics. The
pathogenesis of these lipogranulomas is unknown, but they are
hypothesized to result from extravasation of chyle into perilymphatic tissue. Surgical techniques (e.g., laparoscopy) can be used
to collect full-thickness intestinal biopsy specimens. The potential for surgical dehiscence should be considered before biopsy
specimens are taken from patients with PLE. Full-thickness
biopsy specimens should be obtained if a diagnosis cannot be
made based on evaluation of endoscopic biopsy specimens. Care
must be taken to use serosal patch grafts and to preserve abdominal fluid accumulation to reduce the potential for dehiscence
and further decreases in total body albumin, respectively
(Peterson and Willard, 2003).

Risk Factors
assessment of body fat loss vs. muscle wasting should be performed because many patients are underweight at the time of
presentation.

Laboratory and Other Clinical Information
There is a consistent pattern of laboratory results in many dogs
with PLE. Panhypoproteinemia (i.e., hypoglobulinemia and
hypoalbuminemia) and hypocholesterolemia are classic findings of lymphangiectasia and reflect the loss of lymphatic fluid
into the gut lumen. A unique feature of PLE in Basenji dogs is
an IgA-associated hyperglobulinemia. In lymphangiectasia,
lymphopenia is an important finding that can be used to differentiate this condition from other causes of PLE (Tams and
Twedt, 1981). Other laboratory findings may include anemia of
chronic disease, a stress leukogram and hypocalcemia. Hypo-

Several dog breeds appear to be at risk for development of
PLE; Chinese Shar-Peis and rottweilers were identified as at
risk at one university teaching hospital (Peterson and Willard,
2003). Primary lymphatic defects appear to be most common
in Yorkshire terriers (Kimmel et al, 2000), poodles (Peterson
and Willard, 2003), golden retrievers and dachshunds. Lymphangiectasia secondary to severe mucosal inflammatory infiltrates is a common sequela to immunoproliferative enteropathy
in Basenjis and Lundenhunds (Breitschwerdt, 1992; Flesja and
Yri, 1977; Williams, 1997). In one study, about 50% of the
North American Lundenhund population had evidence of
PLE (Berghoff et al, 2004). PLE may occur in conjunction
with protein-losing nephropathy in soft-coated wheaten terriers; 10 to 15% of the population may be affected (Littman and
Giger, 1990; Littman et al, 2000).

Protein-Losing Enteropathies

Etiopathogenesis
Normally, plasma proteins are lost into the GI lumen daily. This
loss is attributed to protein leakage at the time of villous tip
extrusion. Typically, these plasma proteins are re-assimilated
through digestive and absorptive processes. Certain GI disorders can disturb protein balance. Intestinal protein loss can
accelerate when the mucosal barrier is disrupted or disorders
interfere with lymphatic drainage. Altered intestinal lymphatic
drainage results in reflux of protein-rich lymph into the gut
lumen. Excess protein can be lost through exudation or hemorrhage when the intestinal mucosa is damaged. Hypoproteinemia develops in either case after protein losses exceed
compensatory synthesis.
Intestinal lymphangiectasia can arise as a primary disorder of
the lymphatic system or secondary to chronic inflammatory
bowel disease. Severe inflammatory infiltrates and lipogranulomas can obstruct lymphatic drainage. Normally, the intestinal
lymphatics transport absorbed fats from enterocytes to the
venous circulation via the thoracic duct. Lacteals become distended with chyle if lymphaticovenous flow is impaired. Overdistended lacteals rupture and release intestinal lymph (containing protein, lymphocytes, fat and cholesterol) into the
lumen. In some patients with primary lymphangiectasia, the
lymphatic defects are not limited to the GI tract. In these animals, abnormal lymph flow may result in chylothorax, chylous
abdominal effusions and subcutaneous chyle accumulations
(Fossum et al, 1987, 1990, 1992).

Key Nutritional Factors
Key nutritional factors for patients with lymphangiectasia and
other types of PLE are listed in Table 58-1 and discussed in
detail below.
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Table 58-1. Key nutritional factors for foods for patients with
lymphangiectasia/protein-losing enteropathy.*
Factors
Energy density
Fat**
Protein

Recommended levels
>3.5 kcal/g (>14.6 kJ/g)
<15% for dogs and cats
≥25% for dogs
≥35% for cats
Crude fiber
≤5%
Digestibility
≥87% for protein and ≥90% for fat
and digestible carbohydrate
*Nutrients expressed on a dry matter basis.
**Inclusion of medium-chain triglycerides is desirable.

and readily and rapidly hydrolyzed. They were previously
thought not to require micellarization for absorption so that
they would be absorbed directly into the portal vasculature and
thus would not affect lymph flow as do long-chain triglycerides.
However, a study in dogs showed that some MCT absorption
does occur via the lymphatics ( Jensen et al, 1994). The oil is best
used when it is incorporated into foods rather than as a supplement added to foods because MCT supplementation negatively affects palatability. Also, because MCT oils do not contain
essential fatty acids, it is important to ensure adequate intake
when MCT oils are supplemented for prolonged periods. In
addition, supplemental use of MCT oils in cats has been linked
to hepatic lipidosis (MacDonald et al, 1984).
From a dietary energy and fat perspective, the best option is
to feed a balanced, highly digestible low-fat food (fat <15%
DM for dogs and cats) with adequate energy density (>3.5
kcal/g [>14.6 kJ/g DM]). If MCT oils are used, they are best
incorporated into the food.

Protein
Energy Density and Fat
Controlling dietary fat intake is important in PLE patients. For
many pet foods, most of the fat content is from long-chain
triglycerides. After digestion and lymphatic absorption, reconstituted long-chain triglycerides in the form of chylomicrons
provide a major stimulus for intestinal lymph flow (Chapter 5).
The chylomicrons are transported from the mucosal epithelium
via lacteals to the thoracic duct and into the systemic circulation. Long-chain triglyceride absorption increases lymph protein content and lymph flow two- to threefold for four to six
hours postprandially (Simmonds, 1954). The protein content
of lymph tends to increase with dietary fat intake (Simmonds,
1954). If lymphatic flow is impaired, lacteals become distended
with lymph. These over-distended lacteals can rupture and
release lymph into the intestinal lumen. This process can damage the intestinal mucosa and, as a result, even more protein is
lost through exudation or hemorrhage into the small intestine.
Limiting fat intake (i.e., <15% dry matter (DM) for dogs and
cats) minimizes lymph flow, reduces lacteal and lymphatic distention and minimizes protein loss.
PLE patients may be cachectic and including medium-chain
triglycerides (MCT) as a source of calories has been recommended (Box 58-1 and Table 58-2). MCT are water-soluble,

Foods for patients with PLE should contain enough high biologic value proteins to support hepatic protein synthesis and
replace depleted tissue proteins. In general, food protein content should be at least 25% DM for canine patients and at least
35% DM for feline patients. Feeding high-protein or all-meat
foods without other appropriate dietary alterations has not
been successful (Finco et al, 1973; Matteeuws et al, 1974). If
severe inflammatory bowel disease is the underlying cause of
PLE, the use of a low-fat, elimination food containing lower
levels (16 to 26% DM for dogs and 30 to 45% DM for cats) of
highly digestible, novel protein sources or hydrolysate-based
foods should be considered.

Fiber
Foods containing increased levels of insoluble fiber (>7%) are
not routinely recommended for the dietary management of
PLE. Fiber-containing foods do not seem to be directly detrimental for these patients. The assumption that the “rough” texture of fiber might mechanically traumatize the intestinal mucosa is not supported by clinical evidence (Guilford, 1996) and
there are cases in the veterinary literature in which a high-fiber
(20% DM) food was successfully fed because of the food’s particularly low fat content (Tams and Twedt, 1981; Erickson,
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Box 58-1. Medium-Chain Triglycerides.
Triacylglycerides (TAG) are the most common form of fat found in
foods and stored in body fat depots. TAG are primarily composed of
long-chain fatty acids (i.e., 16 to 24 carbons long). Medium-chain
triglycerides (MCT) are eight to 10 carbons long and are typically
minor constituents of a food. Increased levels of dietary MCT have
theoretical advantages over long-chain triglycerides (LCT) for the
treatment of some forms of gastrointestinal disease.
The most striking difference between MCT and LCT is the former
are more water-soluble than the latter. MCT are normally absorbed
by mechanisms independent of those used by LCT. MCT are
hydrolyzed more rapidly and can rely on the small amount of intestinal lipase available, rather than on pancreatic lipase. The products
of hydrolysis are easily dispersed and absorbed in the absence of
bile acids. Like short-chain fatty acids, medium-chain fatty acids
are absorbed at a faster rate, are not re-esterified with glycerol in
enterocytes and are primarily transported from the gut via the portal vein directly to the liver. However, some MCT also appear to be
incorporated in chylomicrons and transported to some degree in
the thoracic duct.
MCT may have a place in the nutritional management of patients
with defects in intraluminal hydrolysis of fat (e.g., decreased pancreatic lipase, decreased bile salts), fat malabsorption or defective
lymphatic transport of fat (lymphangiectasia). MCT are prepared
commercially by hydrolysis and fractionation of coconut oil to create an oil (MCT Oila) that contains approximately 67% caprylic acid
(C8) and 23% capric acid (C10). The oil provides 8.3 kcal/g (34.7

1988; Remillard, 1989; Sherding, 1987). Higher levels of dietary
fiber bind digestive enzymes and bile acids, decrease pancreatic
secretion of lipase and reduce pancreatic enzyme activity.
Insoluble fiber, through these mechanisms, decreases intraluminal fat digestion and micelle formation, which selectively inhibits long-chain fatty acid absorption (Remillard, 1989).
Therefore, fiber may play a secondary role in reducing longchain fatty acid absorption and decreasing lymphatic flow and
subsequent lymph fluid losses. However, increased levels of fiber
(>10% DM) also reduce the caloric density and digestibility of a
food; both factors are deemed important to the appropriate
management of patients with PLE. Thus, lower fiber levels
(≤5% DM), which support higher caloric density and improved
digestibility are recommended for foods for these patients.

kJ/g); one tablespoon (15 ml) weighs 14 g and provides 115 kcal
(481 kJ). The oil can be included in commercial foods, homemade
recipes or used to supplement commercial foods. Empiric recommendations are to provide 25 to 30% of calories as MCT.
MCT are also available as part of a nutritionally complete formula for human infants and children (Portagena). This dry powder is
composed of corn syrup solids, MCT oil, casein, sucrose, corn oil,
soy lecithin, vitamins and minerals. Caloric distribution is 14% protein, 40% fat and 46% carbohydrate. The fat content is 95% MCT.
The powder is mixed with water to produce a solution providing 1
kcal (4.2 kJ) per ml. Alternatively, the powder can be included in a
homemade food or mixed with a commercial pet food.
Potential side effects of using supplemental MCT in foods for
patients with gastrointestinal disease include reduced palatability,
vomiting and osmotic diarrhea. In cats, experimental MCT oil
administration has been linked to hepatic lipidosis. MCT products
are expensive and their use supplementally is generally reserved
for those patients that are refractory to more traditional dietary
approaches.
ENDNOTE
a. Mead Johnson Nutritionals, Evansville, IN, USA.
The Bibliography for Box 58-1 can be found at
www.markmorris.org.

Other Nutritional Factors
Vitamins
Vitamin supplementation is rarely necessary when feeding
commercially prepared foods. Dogs and cats usually have body
stores of vitamins A, D, E and K to last several months. However, parenteral supplementation with fat-soluble vitamins may
be needed if marked steatorrhea persists. Fat-soluble vitamin
supplementation is warranted in cases of long-term fat malabsorption. It is simple and cost effective to administer 1 ml of a
vitamin A, D and E solution,a divided into two intramuscular
sites. This should supply fat-soluble vitamins for approximately three months. Patients with vitamin K deficiency should be
treated appropriately. Vitamin K1, at a dosage of 0.5 to 1
mg/kg, subcutaneously, is recommended if a vitamin K-responsive coagulopathy is suspected.

Digestibility
Feeding highly digestible (fat and digestible [soluble] carbohydrate ≥90% and protein ≥87%) foods provides several advantages for managing lymphangiectasia in dogs and cats. Nutrients
(including the energy-supplying nutrients just mentioned) in
highly digestible foods are more completely absorbed in the
proximal gut. Furthermore, highly digestible foods are associated with: 1) reduced osmotic diarrhea related to fat and carbohydrate malabsorption, 2) reduced production of intestinal gas due
to carbohydrate malabsorption and 3) decreased antigen loads
because smaller amounts of protein are absorbed intact.

Minerals
Patients with fat malabsorption fed foods containing higher
levels of fat may have increased divalent cation losses (i.e., calcium, magnesium, zinc and copper) because of intraluminal
saponification. Calcium supplementation is generally not needed because serum calcium levels usually increase in conjunction
with serum albumin concentrations. However, intravenous calcium supplementation should be instituted if hypocalcemic
tetany develops. Hypomagnesemia has been reported to occur
in Yorkshire terriers with lymphangiectasia (Kimmel et al,

Protein-Losing Enteropathies
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Table 58-2. Summary of digestion and absorption of long- and medium-chain triglycerides.
Characteristics
Digestion
Hydrolysis by gastric lipase
Hydrolysis by pancreatic lipase
Luminal transport
Paracellular absorption
Re-esterification and chylomicron formation
Requires bile acid micellarization
Transport route from gut
Water solubility of essential fatty acids

Long-chain triglycerides

Medium-chain triglycerides

Slow
Fast

Fast
Very fast

None
Yes
Yes
Lymphatics
Low

Some
No
No
Portal blood; some via lymphatics
High

2000). Anorexia and malabsorption complicated by the use of
magnesium-free fluids are likely causes of low serum magnesium levels in these dogs. If necessary, magnesium repletion can
be accomplished by the use of appropriate intravenous fluids.
Supplementation with other minerals should also be based on
evidence of deficiency rather than given pro forma.

FEEDING PLAN
The goal of therapy for patients with lymphangiectasia or PLE
is to decrease the enteric loss of plasma protein. In some cases,
dietary manipulation alone is adequate. In others, concurrent
medical management is necessary.

Assess and Select the Food
Levels of key nutritional factors in foods currently fed to
patients with lymphangiectasia or PLE should be evaluated and
compared with recommended levels (Table 58-1). Information
from this aspect of assessment is essential for making any
changes to foods currently fed. Changing to a more appropriate
food is indicated if the key nutritional factors in the current food
do not match recommended levels. However, it is unlikely that
a suitable food is being fed if clinical signs are present. Tables
58-3 and 58-4 list selected veterinary therapeutic foods marketed for lymphangiectasia or PLE for dogs and cats, respectively,
and compare them to recommended levels. It is usually best to
choose the food that most closely matches the key nutritional
factor recommendations. Home-prepared foods (Chapter 10)
can also be considered (Peterson and Willard, 2003).
If a patient cannot maintain normal body weight and condition when fed an appropriate food, supplemental MCT oil may
be added to the food. This supplement, however, should be
used with caution, introduced gradually and should not exceed
25% of the caloric requirement (<1 ml/lb [<0.5 ml/kg] body
weight). Box 58-1 provides more information about MCT,
including potential problems with the use and misuse of supplemental MCT.
Some patients with PLE may require additional protein.
Dogs may be fed a low-fat (<10% fat DM) cat food that has a
higher protein (>35% DM) content (Table 58-4) than a comparable dog food. Protein may also be added in the form of cooked
egg whites. Egg whites contain 90% of a very high biologic value
protein, which can be a useful supplement for some patients

with PLE to increase serum albumin levels. Provide a minimum
of one to two cooked large egg whites per 10 kg body weight as
needed to maintain serum albumin levels above 2 g/dl.
If severe inflammatory bowel disease is the underlying cause
of PLE, a highly digestible, low-fat elimination food containing lower levels (16 to 26% DM for dogs and 30 to 45% DM
for cats) of novel protein sources or hydrolysate-based foods
should also be considered. Chapters 31 and 57 provide information about these foods.

Assess and Determine the Feeding Method
Initially, patients with lymphangiectasia or PLE should be fed
multiple small meals per day as indicated by acceptance and tolerance of the food. Meal size can be increased as tolerated by
the patient after the clinical signs have been successfully managed for several weeks. Anorectic patients can be fed by nasoesophageal or esophagostomy tube using liquid monomeric or
polymeric foods. Longstanding hospitalized patients in poor
body condition should be given a parenteral solution containing calories, protein and essential micronutrients (Chapter 26).
Calories can also be easily administered peripherally to dogs
and cats using an isomolar 20% lipid solution piggybacked with
standard fluid therapy at volumes sufficient to meet the
patient’s resting energy requirement.b

CONCURRENT THERAPY
Immunosuppressive therapy as described for inflammatory
bowel disease is indicated when lymphangiectasia or PLE occurs as a consequence of mucosal inflammatory infiltrates.
Drugs with reported efficacy include glucocorticoids and cyclosporine. In addition to treating the underlying enteric lesions,
corticosteroid therapy has the added advantage of controlling
the inflammatory lesions of lymphangiectasia, lymphangitis
and lipogranulomas.
When hypoalbuminemia is severe, plasma, concentrated
human albumin, dextran or hetastarch infusions may be necessary to restore colloidal oncotic pressure. In general, aggressive
nutritional support will be more successful than plasma transfusions for restoring normoalbuminemia. Plasma transfusions
may, however, benefit those patients with hypercoagulability
resulting from panhypoproteinemia; plasma serves as a rich
source of coagulation factors and antithrombin III.
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Table 58-3. Key nutritional factors in selected veterinary therapeutic foods for dogs with lymphangiectasia/protein-losing enteropathy
compared to recommended levels.* (See Table 31-5 if foods with novel protein sources or protein hydrolysates are desired.)
Dry foods
Recommended levels

Fat
(%)
<15

Protein
(%)
≥25

Fiber
(%)
≤5

Protein
digestibility
(%)
≥87

Fat
digestibility
(%)
≥90

Carbohydrate
digestibility
(%)
≥90

4.2

14.1

26.2

2.7

92

93

94

3.8
na

10.7
6.6

24.6
24.2

2.1
5.2

na
na

na
na

na
na

4.2

12.6

27.0

1.5

84.5

91.4

94.4

3.7

6.6

24.2

2.3

Energy density
(kcal/g)
>3.5

Fat
(%)
<15

Protein
(%)
≥25

Fiber
(%)
≤5

na
Protein
digestibility
(%)
≥87

na
Fat
digestibility
(%)
≥90

na
Carbohydrate
digestibility
(%)
≥90

4.4

14.9

25.0

1.0

88

94

93

4.6
na

13.2
9.0

35.9
32.8

3.9
3.1

na
na

na
na

na
na

4.0

13.8

30.5

0.9

85.1

95.6

92.2

4.0

6.9

31.9

3.0

na

na

na

Energy density
(kcal/g)
>3.5

Hill’s Prescription Diet i/d Canine
Iams Veterinary Formula
Intestinal Low-Residue
Medi-Cal Low Fat LF 20
Purina Veterinary Diets EN
GastroENteric Formula**
Royal Canin Veterinary Diet
Digestive Low Fat LF 20
Moist foods
Recommended levels

Hill’s Prescription Diet i/d Canine
Iams Veterinary Formula
Intestinal Low-Residue
Medi-Cal Low Fat LF
Purina Veterinary Diets EN
GastroENteric Formula**
Royal Canin Veterinary Diet
Digestive Low Fat LF

Key: Fiber = crude fiber, na = information not available from manufacturer.
*Manufacturers’ published values. Nutrients expressed as % dry matter.
**Food contains medium-chain triglycerides.

Table 58-4. Key nutritional factors in selected veterinary therapeutic foods for cats with lymphangiectasia/protein-losing enteropathy
compared to recommended levels.* (See Table 31-6 if foods with novel protein sources or protein hydrolysates are desired.)
Dry foods

Energy density
(kcal/g)
Recommended levels
>3.5
Hill’s Prescription Diet i/d Feline
4.3
Iams Veterinary Formula Intestinal
Low-Residue
3.9
Medi-Cal Hypoallergenic/Gastro
na
Purina Veterinary Diets
EN GastroENteric Formula
4.4
Royal Canin Veterinary Diet
Intestinal HE
4.4
Moist foods

Energy density
(kcal/g)
Recommended levels
>3.5
Hill’s Prescription Diet i/d Feline
4.2
Iams Veterinary Formula
Intestinal Low-Residue
4.0
Medi-Cal Hypoallergenic/Gastro
na
Medi-Cal Sensitivity CR
na

Fat
(%)
<15
20.2

Protein
(%)
≥35
40.3

Fiber
(%)
≤5
2.8

Protein
digestibility
(%)
≥87
88

Fat
digestibility
(%)
≥90
92

Carbohydrate
digestibility
(%)
≥90
90

13.7
11.5

35.8
29.8

1.8
3.1

na
na

na
na

na
na

18.4

56.2

1.3

94.0

93.1

79.7

23.7

34.4

5.8

Fat
(%)
<15
24.1

Protein
(%)
≥35
37.6

Fiber
(%)
≤5
2.4

na
Protein
digestibility
(%)
≥87
91

na
Fat
digestibility
(%)
≥90
89

na
Carbohydrate
digestibility
(%)
≥90
91

11.7
35.9
35.1

38.4
35.5
34.5

3.7
1.2
2.5

na
na
na

na
na
na

na
na
na

Key: Fiber = crude fiber, na = information not available from manufacturer.
*Manufacturers’ published values. Nutrients expressed as % dry matter.

Protein-Losing Enteropathies

REASSESSMENT
Initially, patients with PLE should be reassessed weekly following discharge from the hospital. Each reexamination should
include assessment of body weight and condition. Assessment
of serum albumin and calcium concentrations and lymphocyte
counts every two weeks is useful. In addition, serial radiography
can be used to assess the resolution of abdominal or thoracic
effusion.
If the patient’s condition improves, dietary therapy should
continue until the underlying enteropathy is resolved. Failing
that, dietary management should continue for the lifetime of
the pet. Over time, it may be possible to increase dietary fat
intake; however, this should be done cautiously and only for
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patients having difficulty maintaining ideal body weight or
those manifesting evidence of essential fatty acid deficiency
(e.g., poor skin or coat quality).

ENDNOTES
a. Vital E-A+D containing 100 IU of D and 300 IU of alphatocopherol per ml. Schering-Plough Animal Health Corp.,
Kenilworth, NJ, USA.
b. Remillard RL. Unpublished data. 1998.
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