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Effect of Early Enteral Nutrition on Intestinal Permeability, Intestinal Protein Loss, and Outcome in Dogs with Severe Parvoviral Enteritis

OBJECTIVE: To evaluate the effect of early EN on intestinal permeability, intestinal protein loss, and clinical outcome in naturally occurring severe CPV enteritis

DESIGN: A prospective, randomized, controlled clinical trial

ANIMALS: 30 client-owned dogs with clinical signs suggestive of CPV that are sick enough to warrant hospitalization

PROCEDURE: Dogs between 8 and 24 weeks of age, of any breed or sex, and weighing between 3 and 20 kg were eligible for inclusion. Dogs were required to have no evidence of concurrent coronavirus /coccidian/hematogenous parasites (Babesia, Ehrlichia, or Hepatozoon spp.)/giardiasis 
STANDARDIZED THERAPY
· All dogs were hospitalized for a minimum of 6 days and were
housed separately in heated cages in the OVAH infectious diseases isolation unit. 
· After admission (day 1), all dogs were rehydrated over 6 hours with lactated Ringer’s solution
with added dextrose (final
concentration 2.5%) and potassium chloride
(20 mEq/L). Further
maintenance fluid requirements were met with crystalloid fluids. Volumes of fluids administered IV were individualized
for each patient. 
· Antimicrobial therapy: amoxycillin (15 mg/kg IV q8h
until vomiting had ceased for 24 hours, followed by 20 mg/kg PO q12h for 10 days) and gentamicin
(6.6 mg/kg IV q24h for 5 days)
initiated once euhydration had been achieved
· Metoclopramide
(2 mg/
kg IV q24h by continuous-rate infusion) as an antiemetic until vomiting had ceased for 24 hours
· All dogs received antiparasitic therapy with fenbendazole
(50 mg/kg PO q24h for 5
days)
· Plasma transfusions (20 mL/kg) were administered if serum albumin decreased below 1.5 g/dL and the dog deteriorated clinically
· HES
boluses (5–20 mL/kg) were administered IV if adequate
crystalloid resuscitation failed to correct shock
NUTRITIONAL GROUPS
· NPO Group: 
· Fifteen dogs were starved (nothing PO; NPO group)
until vomiting had ceased for 12 hours, after which small amounts of a low-fat diet
were offered 6 times per day
· Dogs that refused to eat
this diet voluntarily after a period of 12 hours were then force-fed small amounts 6 times per day
· Water was provided ad libitum throughout
· EEN Group:
· Fifteen dogs received early enteral nutrition (EEN
group) beginning 12 hours after admission. A nasoesophageal feeding tube was placed in the distal 3rd of the esophagus, and a lateral cervicothoracic survey radiograph confirmed correct tube placement. 
· Tube feeding was performed by continuous-rate infusion through an open, gravity-drained system, with food being reconstituted every 12 hours. A commercial canine complex diet was fed, formulated as a
suspension for tube feeding during critical illness.
· The quantity of food to be administered was calculated by multiplying the manufacturer’s recommended quantity by an illness factor of 1.5. One third of this amount was fed on day 1, two thirds on day 2, and the full volume from day 3 onward. 
· The feeding tube was removed when the dog had not vomited for 24 hours. Small amounts of the same low-fat diet fed to the NPO group were then offered 6 times per day. Dogs that refused to eat this diet voluntarily after 12 hours were force-fed 6 times per day. 
· Water was provided ad libitum throughout. 
· Enteral feeding was interrupted for a period of 2 hours preceding
and 6 hours during intestinal permeability testing on days 2, 4, and 6


CLINICAL SCORING
· A daily scoring system (general attitude and appetite and the severity of vomiting and diarrhea).  The primary investigator awarded all scores. 
· Body weight was determined daily
· Serum albumin concentrations were measured on days 1, 2, 4, and 6

INTESTINAL PERMEABILITY TESTING
· Assessed by differential sugar recovery
of lactulose (disaccharide) and L-rhamnose @ 6h, days 2,4,6
· Noninvasively assessed by differential sugar intestinal permeability tests
· The sugars traverse the
epithelium by different pathways and in differing amounts, their urinary recoveries provide information about intestinal structure and integrity
· Monosaccharides are absorbed transcellularly and disaccharides are absorbed paracellularly through gaps in tight junctions.
· Diseases that are characterized by decreased gut surface area or villous atrophy result in decreased absorption of monosaccharides. Diseases that are characterized by disrupted mucosal integrity result in increased absorption of disaccharides.
· Lactulose and rhamnose are widely accepted markers of intestinal permeability in dogs and humans. 
· Alpha1
-proteinase inhibitor is a plasma
protein, of which concentration in feces provides a sensitive and specific quantitative measure of gastrointestinal protein loss in diseases with transmucosal loss of plasma, lymph, or intercellular fluid.

RESULTS
· No difference in age or sex between groups. 
· At admission, there were no significant differences between groups for general attitude, appetite, vomiting, fecal scores, or the composite clinical scores.
· Appetite improved significantly faster in the EEN group compared to the NPO group on day 2
· The median time taken to the normalization of general attitude and appetite and the resolution of vomiting and diarrhea were consistently 1 day shorter for the EEN group
· Body weight was significantly increased from admission on all days in the EEN group, whereas no significant changes in body weight occurred in the NPO group
· There were no significant differences between groups at admission for %L, %R, or loge
(L/R)
· Lactulose recovery behaved significantly differently between treatment groups characterized by a progressive decrease in %L in the EEN group versus a progressive increase in the NPO group over time. Changes from admission values for %L were not significant for either group
· Rhamnose recovery decreased progressively over time in both groups, although changes from admission values were not significant for either group
· Serum albumin concentrations of groups were not significantly different over time
· [bookmark: _GoBack]Groups did not behave significantly differently over time for fecal a1
-PI
concentrations

CONCLUSIONS 
· Early EN of dogs with severe CPV enteritis was associated with more rapid clinical improvement compared to withholding food during the early stages of the disease, as evidenced by the faster normalization of general attitude and appetite and the resolution of vomiting and diarrhea.
· marked increase in body weight with early EN sup-
ports reduced catabolism
· The progressive
decrease in %L in the EEN group, as compared to a continued increase in the NPO group, might thus reflect improved integrity of epithelial tight junctions
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