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Recurrent constipation is a common problem in cats. Laxatives often are the
cornerstone for management of recurrent constipation; however, there is

a paucity of published research on laxative use in cats. This study investigated
the safety and palatability of polyethylene glycol (PEG3350) in normal cats. All
cats consumed the PEG3350 laxative for 4 weeks without changes in weight or
food intake. In all cats soft stools were achieved. Effective doses varied widely in
experimental cats, so individualized dosing is important. Mild, non-clinical
hyperkalemia was noted although the cause is unknown.
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ecurrent constipation is a common problem in
R cats. Affected cats consistently require laxa-

tives as part of daily management to improve
their quality of life. A variety of laxatives have been
recommended for use in cats with constipation, in-
cluding soluble and insoluble fiber, lactulose, and
polyethylene glycol (PEG3350)." Despite the common
use of laxatives, there is limited data in veterinary
medicine regarding efficacy, dosage and safety of
oral laxatives.

PEG3350 is a large molecular weight, water-soluble
polymer used widely in human medicine as an osmotic
laxative. It is not metabolized by the intestinal bacterial
flora and is minimally absorbed by the intestines; there-
fore, it is retained inside the intestinal lumen.? It forms
hydrogen bonds with 100 molecules of water per mole-
cule, which creates high osmotic pressures within the
bowel lumen.” The osmotic pressure opposes absorp-
tion of water out of the lumen, and therefore PEG3350
acts as both a bulking and softening agent for the treat-
ment of constipation. Use of PEG3350 as an oral laxative
has been studied extensively in humans and is one of the
mainstay treatments for chronic constipation both in
adults and children.>® This is a result of the superior ef-
ficacy of PEG3350 products for relief of constipation as
well as the relative lack of adverse side-effects. Multiple
meta-analyses have shown that PEG3350 is more effec-
tive laxative than lactulose and many other oral laxa-
tives.*'%!" Generally, side-effects are self-limiting and
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include abdominal distension and pain, nausea and ex-
cessive diarrhea. However, a single case of fatal hypona-
tremia has been reported when PEG3350 was used as
a bowel preparation solution for colonoscopy.'* This
has been attributed to the development of a syndrome
of inappropriate secretion of antidiuretic hormone and
excess free water intake. Clinical hyponatremia has not
been documented in patients who use daily low-dose
PEG for treatment of chronic constipation.

Lactulose is another commonly used osmotic laxa-
tive. It is fermented by colonic bacteria and results
in fecal volume expansion to help relieve constipa-
tion.'® However, lactulose can also alter bowel flora,
causing bloating and flatulence. There is a moderate
amount of evidence in human medicine that lactulose
is efficacious and safe for chronic constipation.” How-
ever, there are no veterinary studies to support its use.

Both soluble and insoluble dietary fibers can theoret-
ically be helpful in chronically constipated patients."
The clinical evidence to support their use as laxatives
is weak in humans and no clinical studies to date sup-
port their use in cats. Their use in chronically consti-
pated adult humans is graded only as fair in
systematic reviews, as only a few randomized con-
trolled studies have shown any benefits with treat-
ment.>!® Also, the few controlled studies of dietary
fiber use in chronically constipated pediatric patients
showed no statistically significant benefit.'> Therefore,
while dietary fiber is anecdotally recommended for the
management of chronic constipation, the evidence to
support its use is very limited.
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PEG3350 is readily available in a powder form,
which can be added to a cat’s regular food. It is some-
times recommended anecdotally by veterinarians and
discussed on veterinary communities, such as the Vet-
erinary Information Network (VIN, www.vin.com).
PEG3350 without electrolytes (Miralax, RestoraLAX)
was also recently approved as an over-the-counter
medication in both United States and Canada and,
therefore, is easily accessible to most owners. The
aim of this study was to evaluate the safety and palat-
ability of PEG3350 as a laxative in cats.

Materials and methods

Animals

Six healthy cats, aged 1—4 years, housed in a closed
colony, were included in this study. Physical examina-
tion and routine bloodwork, including complete blood
count and biochemistry profile were performed prior
to the study. No history of diarrhea or constipation
was noted in the colony. During the study, the animals
were housed individually indoors. The animals were
fed twice daily with a commercial diet (lams, ProActive
Adult formula, canned and dry). Water was available
ad libitum. All animal use in this study complied
with Canadian Council for Animal Care guidelines,
and was approved by the University of Saskatchewan
Animal Research Ethics Board.

Treatments

A pilot trial was performed in two of the cats to deter-
mine an effective initial dose prior to the therapeutic
trial. After the pilot trial, all six cats were given an accli-
mation period of at least 7 days in an individual cage,
prior to starting the therapeutic trial. Body weight,
food intake and fecal scores were monitored daily dur-
ing the entire study. After the acclimation period,
PEG3350 with electrolytes (Colyte oral solution;
Schwarz Pharma) was administered by mixing the pow-
der with the food. A standard weight of canned and dry
food was offered each meal. The canned and dry food
was weighed separately and combined into a single con-
tainer. The unconsumed amount was weighed to
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determine the daily food intake. Water loss from the
canned food during the interval between feedings was
assumed to be negligible, as all cats consumed most of
the food offered at each meal. Fecal scores were assessed
daily by one of the authors (FMT) and a trained assistant
with a standardized fecal grading scale'* (see Table 1),
and the dosage of PEG3350 was titrated in each cat to
achieve soft, but formed stool (grade II-III). The dosage
was initiated at 1.9 g of PEG3350 per meal and the ani-
mals were fed twice daily. The dose was doubled if no
effect was seen within 48 h. All cats were monitored
for any adverse effects, including clinical dehydration,
vomiting and abdominal discomfort. A complete blood
cell count and serum biochemistry panel were obtained
prior to, and 2 and 4 weeks after, PEG3350 administra-
tion was initiated. The blood samples were submitted
to areferral laboratory (Prairies Diagnostic Services, Sas-
katoon, Saskatchewan) for analysis. After 4 weeks of
PEG3350 administration, the medication was discontin-
ued and the cats were monitored until the stool consis-
tency was normal (grade IV—V) for two consecutive
defecations. Palatability was indirectly assessed by
food intake and body weight during the study.

Statistical analysis

The median daily food intake and body weight during
the period with and without PEG administration were
compared using the paired Wilcoxon signed rank test.
Friedman’s two-way analysis of variance (ANOVA)
was used to compare the bloodwork results from the
pretreatment, 2-week, and 4-week time points. All
tests were two-tailed, and we used P < 0.05 to indicate
significance.

Results

All cats completed the study with no significant side-
effects. Stools with consistency of grade I-III were
achieved in all animals. Sporadic vomiting was ob-
served in one cat during the treatment and the episodes
of vomiting did not appear to be associated with the dos-
age of PEG3350 or any changes in the dose of PEG3350.
No significant findings were noted on the cats’ daily
physical examination. Diarrhea (fecal grade less than

Table 1. Fecal grading scale (adopted from Hill's Pet Nutrition'#).

Grade I
appearing as a puddle or squirt
Grade II

Greater than two-thirds of the feces in a defecation are liquid. The feces have lost all form,

Soft-liquid feces; an intermediate consistency between soft and liquid feces.

Approximately equal amounts of feces in a defecation are soft and liquid

Grade III

Greater than two-thirds of the feces in a defecation are soft. The feces retain

enough form to pile, but have lost their firm cylindrical appearance

Grade IV

Firm-soft feces; an intermediate between the grades of firm and soft.

Approximately equal amounts of feces in a defecation are firm and soft

Grade V
shape with little flattening

Greater than two-thirds of the feces in a defecation are firm. They have a cylindrical
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II) was occasionally observed during the 4 weeks and
the dosage of PEG3350 was decreased accordingly.
Four out of the six cats had their dosage decreased dur-
ing the study due to diarrhea. Food intake (P = 0.86) and
body weight (P = 0.92) were not significantly influenced
by PEG3350 administration. The cats had the target fecal
grade in a median of 21.5 of the 28 days, with a range of
20—26 days. The median daily dose of PEG3350 powder
for all cats to achieve target fecal grade was 3.0 £1.1 g.
The median daily doses for individual cats to achieve
target fecal grade were 0.8, 1.5, 3.0, 3.0, 3.8 and 3.8 g.
The median time to return to normal fecal consistency
after discontinuation of PEG was 5.5+ 3.4 days with
a range of 4—13 days.

Mild erythrocytosis was found in 1/6 cats before and
after the treatment (red blood count 11.3—12 x 10'2/1,
reference interval (RI) 6.89—10.8 x 10'?/1). No other
significant findings or changes with treatment were
noted on the complete blood counts. No changes in se-
rum sodium were found in any of the cats; however,
three  cats  developed mild  hyperkalemia
(5.6—6.0 mmol/1, RI 3.9—5.5 mmol/l). The change in
serum potassium was not statistically significant be-
tween any time points (P = 0.10; see Fig 1). Visual in-
spection of tabulated potassium concentration and
dose vs time did not reveal an obvious association be-
tween dose and hyperkalemia. No clinical signs related
to hyperkalemia were observed in any of the cats.

Discussion

Our study demonstrated that PEG3350 with electro-
lytes is a safe and palatable oral laxative in healthy
cats when used for 4 weeks. Potential side-effects in-
clude hyperkalemia; however, the changes we noted
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were not clinically or statistically significant. The cause
of the observed hyperkalemia is unknown. The electro-
lytes in the preparation were unlikely to be a concern
due to the low concentration of potassium (0.14 mEq
of potassium per gram). Renal dysfunction was not
seen based on the biochemistry profile. Volume deple-
tion due to subclinical dehydration from the diarrhea
may have played a role in the hyperkalemia. This is
not evidence that metabolic acidosis contributed to
the hyperkalemia as both bicarbonate concentrations
and the anion gaps were normal in all cats. However,
blood gas analysis might be helpful to evaluate the
acid—base status of these cats. Epithelial sodium chan-
nels, Na"K*2Cl™ cotransporters and H"K"ATPase are
presented on the colonic epithelial cells and function to
regulate the serum potassium concentration in con-
junction with the kidneys and the interaction of
PEG3350 with these proteins is unknown. Determina-
tion of the transtubular potassium gradient might
help to further characterize the cause of hyperkalemia.
However, based on our findings, it is reasonable to rec-
ommend the routine monitoring of serum electrolyte
concentrations and hydration status in cats receiving
PEG3350. This is especially true if there are concurrent
diseases (ie, chronic renal failure), or if medications (ie,
ACE inhibitors, diuretics) are being used that may af-
fect electrolyte balance. We also determined that the
dosages necessary to achieve soft stools in these cats
were highly variable. Individual dosage titration is
likely to be needed in clinical patients.

No changes in food intake were observed during the
study and the medication appeared well tolerated by all
cats. In cats, palatability is an important factor to con-
sider as administering oral medications to cats can be
a major challenge. The ease of delivery can have

Potassium levels (mmol/L)
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Fig 1. Serum potassium level during treatment.
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a substantial impact on owner compliance and, there-
fore, the success of long-term management for constipa-
tion. Anecdotally, it has been noted that lactulose is not
accepted by some cats. PEG3350 appears well suited as
a chronic laxative in cats given the ease of administra-
tion and efficacy of the product. This study used
PEG3350 with electrolytes, which in humans, was re-
ported to be less palatable than PEG3350 without elec-
trolytes when administered in water and other
beverages, due to the salty taste.'® It may not be relevant
in our species as PEG3350 is administered with food.
However, if an individual patient is not tolerating the
addition of PEG3350 with electrolytes preparation in
its diet, PEG3350 without electrolytes may be an attrac-
tive alternative choice. The efficacy and safety of
PEG3350 with or without electrolytes is similar in hu-
man studies.”” Although no similar studies were per-
formed in cats, the amount of sodium and potassium
in a standard PEG3350 with electrolytes preparation is
1.8 mEq/g and 0.14 mEq/g, respectively, which is insig-
nificant compared to the daily requirement for our
patients.

PEG3350 has the potential to play an essential role in
the medical management of chronically constipated
cats. Prospective clinical trials in patients with chronic
constipation are indicated to establish the safety, as
well as efficacy in clinical patients. Furthermore, com-
parison of the efficacy, of PEG3350 to other commonly
used oral laxatives, such as lactulose will provide
more insights for the management of chronic constipa-
tion in cats.

Conclusion

This study showed that polyethylene glycol 3350 is
a safe and palatable oral laxative in cats for long-term
use. It is also well suited as a chronic laxative in cats
due to the ease of administration. Serum electrolyte
levels and hydration status should be monitored closely
when PEG3350 is used in clinical patients. Also, the dos-
age can be highly variable among cats and, therefore, ti-
tration is important. Further studies are needed to
establish the safety and efficacy in cats with chronic con-
stipation to improve our knowledge and ability to man-
age chronic constipation in these patients.
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