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Bl ABSTRACT

Constipation is a common clinical problem that can be
difficult to manage. It has a variety of identifiable causes,
but even idiopathic constipation has different possible
mechanisms. Often, the key to improvement and patient
satisfaction is to understand the mechanism and the
patient.

B KEY POINTS

A high-fiber diet often improves functional constipation,
but it may worsen slow-transit constipation or dyssyner-
gia (a failure of the pelvic floor muscles to relax). Nev-
ertheless, fiber remains a mainstay of treatment for its
ability to provide homogeneous stool consistency.

Drugs approved for treating constipation increase fluid
in the lumen, speed intestinal transit, and improve stool
consistency, while tegaserod (Zelnorm) additionally acts
as a serotonin agonist.

Colonoscopy and other tests are reserved for patients
with refractory constipation and those with symptoms
suggesting colon cancer.

Prebiotics (short-chain carbohydrates that stimulate
activity of beneficial colonic bacterial flora) and probiot-
ics (live bacterial preparations) are under evaluation as
treatments for chronic constipation.

Dr. Foxx-Orenstein has disclosed that she has received honoraria from the GlaxoSmithKline and
Novartis corporations for serving on advisory committees or review panels.
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ONSTIPATION is both a symptom and, when
C chronic, a multisymptom disorder, and it
can overlap with other gastrointestinal tract
disorders such as dyspepsia and gastroesopha-
geal reflux disease. Furthermore, one should
keep in mind the possibility of cancer and be
alert for its warning signs.

Since constipation has a variety of causes
and forms, one treatment does not fit all pa-
tients. Conservative measures such as recom-
mending that the patient increase his or her
intake of dietary fiber and water and engage in
more physical activity are still the cornerstone
of treatment, but they do not help all patients.
On the other hand, polyethylene glycol and
stimulant laxatives, which are traditionally
given only for a short time, can be safe and
effective when given long-term if other agents
fail. New agents have become available or are
in development.

In this article we outline our approach to
constipation, as a guide for internists.

B CONSTIPATION IS COMMON,
BUT HOW SHOULD WE DEFINE IT?

Constipation affects 2% to 27% (average
14.8%) of the North American adult popu-
lation—approximately 63 million people.! It
is more common than many other chronic
diseases, including hypertension (48 mil-
lion people), migraine (33 million), obe-
sity (50 million), and diabetes mellitus (15
million).!”

Constipation affects more women than
men (2.1:1 ratio) and more nonwhites than
whites (1.68:1).! It occurs in all age groups but
is more common in those older than 65 years
and younger than 4 years.*>
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Constipation accounts for more than 2.5
million office visits and more than $500 mil-
lion spent on laxatives per year.®” Also, people
with constipation may report decreased pro-
ductivity and increased absenteeism.?

The broad range in the prevalence of
constipation cited above reflects differenc-
es in how it is defined and, in particular, a
lack of agreement between how patients and
physicians perceive it.!? Physicians mainly
define constipation on the basis of stool fre-
quency, considering fewer than three bowel
movements per week to be abnormal.! In
contrast, patients typically define it on the
basis of bothersome symptoms such as strain-
ing, passage of hard stool, unproductive
urges, inability to defecate at will, and sensa-
tions of incomplete evacuation or abdominal
bloating.11°

The Rome III diagnostic criteria were
developed to provide a consistent diagnostic
approach for use in clinical practice and clini-
cal trials.!! The Rome III criteria define func-
tional chronic constipation as a chronic bowel
disorder characterized by two or more of the
following:

Straining

Lumpy or hard stools

Sensations of incomplete evacuation

Sensations of anorectal obstruction or

blockage

e Use of manual maneuvers to facilitate def-
ecation (eg, digital evacuation, support of
the pelvic floor) during at least 25% of def-
ecations

e Fewer than three bowel movements per
week.

In addition, loose stools should rarely occur
without the use of laxatives, and there should
be insufficient criteria for irritable bowel syn-
drome.!"! Chronicity is established by symptom
onset within the previous 6 months and symp-
tom duration of at least 3 months.

In contrast, patients with irritable bowel
syndrome, also a functional bowel disorder,
experience recurrent abdominal pain and
discomfort associated with two or more of
the following: symptom improvement with
defecation, symptom onset associated with a
change in the frequency of bowel movements,
and a change in the form or appearance of the
stool.
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B THREE TYPES OF IDIOPATHIC CONSTIPATION

There are three types of primary or idiopathic
constipation®”1213;

¢ Functional

e Slow-transit

e Qutlet dysfunction.

Functional constipation includes func-
tional chronic idiopathic constipation and
constipation-predominant irritable bowel syn-
drome. It presents with a sense of difficult or
delayed evacuation, hard stools, or abdominal
bloating or discomfort.%”"> The predominant
symptom of constipation-predominant irri-
table bowel syndrome is severe discomfort or
pain; in chronic idiopathic constipation, pain
and discomfort may be present but are not the
primary symptom.

Slow-transit constipation (or delayed-
transit constipation) is associated with a pro-
longed time between bowel movements. Its
symptoms include low stool frequency, lack of
urge to defecate, abdominal distention, bloat-
ing, and abdominal discomfort.!*

Outlet dysfunction. Disorders of defeca-
tion can be due to mechanical causes such as
Hirschsprung disease, anal stricture, cancer,
prolapse, and large rectoceles, or from pelvic
floor dysfunction. Pelvic floor dysfunction may
be due to inadequate or excessive perineal de-
scent or to inadequate propulsive forces, as
may occur in neurologic or neuromuscular
conditions and dyssynergia.

Pelvic floor dyssynergia, also called ano-
rectal dyssynergia, dyssynergic defecation,
and anismus, results from a functional defect
in coordinated evacuation. The characteristic
symptom is a feeling of being unable to ade-
quately empty the rectum.!* Other symptoms
such as excessive straining and manual disim-
paction indicate but are not unique to pelvic
floor dyssynergia.'*!

Combined forms. Patients may have
more than one type of primary constipation
and presentation, and pelvic floor dyssynergia
has been shown to prolong intestinal transit,
which may improve with treatment.

Secondary constipation can be due to causes
such as diet, lifestyle, certain medications (cal-
cium channel blockers, beta-blockers, opioids,
diuretics, antidepressants, anticonvulsants, ant-
acids, anticholinergics, and antispasmodics),>!°
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underlying medical conditions (diabetes, hypo-
thyroidism, multiple sclerosis, parkinsonism),'¢17
pregnancy, and advanced age.'®

I NEUROTRANSMITTERS MAY PLAY A ROLE

Among the mechanisms thought to cause chron-
ic constipation are impaired gastrointestinal
motility,"*?? reduced intestinal secretions,?-*
and inadequate reflex relaxation of the pelvic
floor muscles.?2%*

Neurotransmitters such as serotonin, so-
matostatin, peptide YY, and vasoactive in-
testinal peptide affect intestinal secretion
and motility.??* Hyperactivity of these neu-
rotransmitters associated with increased secre-
tion and motility results in diarrhea, whereas
hypoactivity leads to decreased secretion, de-
layed transit, and constipation.?

Serotonin has a role in regulating visceral
pain perception and intestinal motility, as well
as secretion.”s?® Clinical trials have shown
that activation of serotonin receptors in the
gut enhances gastrointestinal motility, inhib-
its visceral sensitivity, and stimulates intesti-
nal secretion.?*?"%

A hypothesis has recently been proposed
that degeneration of enteric neurons may also
play a role in the development of severe idio-
pathic constipation.*

I DIAGNOSIS IS MOSTLY CLINICAL

The history and physical examination remain
the cornerstones in the diagnosis and subse-
quent treatment of chronic constipation.

History

The history may provide clues as to a primary
cause. The patient interview yields informa-
tion about the frequency and consistency of
stool (1aBLE 1),’! the need to strain or manually
disimpact, the sense of incomplete evacua-
tion, pain, bleeding, or prolapse.

Risk factors for primary and secondary
constipation to note during the interview
include age (< 4 years, > 65 years); low-fiber
diet; female sex; lack of physical activity; his-
tory of childhood constipation, endocrine and
neuromuscular disorders, abuse, depression, or
anxiety; family history of cancer; and personal
history of pelvic surgery.
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TABLE 1
The Bristol Stool Form Scale

Type 1  Separate hard lumps, like nuts (hard to pass)
Type 2 Sausage-shaped but lumpy

Type 3  Like a sausage but with cracks on its surface
Type 4  Like a sausage or snake, smooth and soft

Type 5  Soft blobs with clear-cut edges (passed easily)
Type 6  Fluffy pieces with ragged edges, a mushy stool
Type 7 Watery, no solid pieces; entirely liquid

LEWIS SJ, HEATON KW. STOOL FORM SCALE AS A USEFUL GUIDE TO INTESTINAL TRANSIT TIME.
SCAND J GASTROENTEROL 1997, 32:920-924.
REPRINTED BY PERMISSION OF TAYLOR & FRANCIS LTD.

Since drugs can also cause chronic con-
stipation, especially in elderly or immobile
patients, medication lists should be reviewed
and adjustments should be made if necessary
(or possible) before recommending laxatives
or invasive testing, if no alarm signs are pres-
ent.

Alarm signs such as weight loss, hemato-
chezia, melena, change in bowel habits, and
symptoms refractory to therapy may represent
colon cancer and indicate the need for early
diagnostic testing.

Physical examination

Physical examination should always include
inspection of the perianal area for evidence of
hemorrhoids or fissures. Digital rectal exami-
nation may reveal a contracted sphincter or
a puborectalis muscle that contracts with the
Valsalva maneuver, suggesting dysfunction.

Laboratory testing

If the history and physical examination sug-
gest that the constipation may be secondary,
or if the patient is 50 years of age or older,
then laboratory studies such as a complete
blood cell count, serum electrolyte levels,
blood sugar level, and thyroid function studies
may help rule out a metabolic, endocrine, or
organic cause.

Colonoscopy, other tests
At present, little evidence suggests that rou-
tine testing is warranted in patients without
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evidence of secondary constipation and with-
out alarm signs. However, diagnostic studies
are indicated in patients 50 years of age and
older, as well as in those with alarm symptoms
such as hematochezia, anemia, a positive fecal
occult blood test, unintentional loss of more
than 10 pounds, family history of colon cancer
or inflammatory bowel disease, fever, nausea,
vomiting, acute onset (especially in the el-
derly), and lack of improvement with conven-
tional therapies regardless of age.

The full length of the colon should be in-
spected by colonoscopy or by flexible sigmoid-
oscopy paired with a barium enema study to
rule out structural disease. Of note, all patients
50 years of age or older should be screened for
colon cancer.

If the patient does not respond to therapy,
further tests such as colonic transit studies,
anorectal manometry with balloon expul-
sion, and, possibly, defecating proctography
or dynamic pelvic magnetic resonance imag-
ing may be considered. These patients would
likely also benefit from referral to a gastroen-
terologist for further management

I DIET AND LIFESTYLE AS TREATMENT

For many years, health care providers have
provided reassurance and recommended diet
and lifestyle modifications as treatment for
constipation. Increased water intake, in-
creased activity, and a scheduled attempt at
defecation when motor activity in the colon
is highest, ie, in the morning or after eating,
have all been recommended.

Data on the efficacy of these recommenda-
tions are scarce and often contradictory. Stud-
ies have shown that increasing water intake or
daily exercise is not always helpful.**~* Nev-
ertheless, many patients who comply with di-
etary and exercise recommendations have im-
provement in symptoms. Eating fewer meals
per day (and hence taking in fewer calories)
has been shown to be associated with constipa-
tion in the elderly. However, no relationships
between fiber or fluid intake and constipation
were noted.*

In a study in which chronically constipat-
ed patients were fed a standardized diet that
contained 25 g of fiber a day, stool frequency
increased significantly and laxative use de-
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creased.”® While on a high-fiber diet, the pa-
tients were divided into two groups, one that
drank 1.1 L of fluid per day and one that drank
2.1 L of mineral water per day. Both groups ex-
perienced further improvements in stool fre-
quency and decreases in laxative use, with the
mineral-water group benefiting the most.*®

Recently, Murakami and others’” found,
in a cross-sectional study in young Japanese
women with low daily fiber intake (6.4 g/day),
that low water intake from foods and low
magnesium intake were associated with an in-
creasing prevalence of functional constipation
as defined by the Rome III criteria. Constipa-
tion was also found to be significantly associ-
ated with low intake of fruits and vegetables in
a study from Singapore.*®

Moderate physical activity and high fi-
ber intake may be associated with a lower
prevalence of constipation in women. In
the Nurses’ Health Study, more than 62,000
women between the ages of 36 and 61 were
surveyed, and those who said they engaged in
daily physical activity had a lower prevalence
of constipation (prevalence ratio [PR] = 0.56,
95% confidence interval [CI] 0.44-0.70), as
did those with a median fiber intake of 20 g/
day (PR = 0.64, 95% CI 0.57-0.73).%°

M BULK LAXATIVES (FIBER SUPPLEMENTS):
THE FIRST-LINE TREATMENT

Fiber remains the first-line treatment for con-
stipation. It may relieve or improve symptoms
in functional constipation. However, fewer
than 30% of patients with either slow-transit
constipation or pelvic floor dysfunction have
improvement in symptoms with fiber, and in
these types of constipation it can even worsen
symptoms.*

There is much confusion about what types
of fiber should be recommended and how the
various types of fiber perform in resolving con-
stipation.

Insoluble fiber
Insoluble fiber resists bacterial degradation
in the colon and can retain more water than
soluble fiber can.

Bran 20 g/day increased the frequency
of bowel movements by 55%, increased fe-
cal weight by 157%, and decreased intestinal
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transit time by 50% in women who had three
or fewer bowel movements per week.*!

Muller-Lissner* and others performed a
meta-analysis and found that bran (25 g/day)
increased stool weight and decreased transit
time in both healthy controls and patients with
chronic constipation. Yet constipated patients
taking bran still had lower stool weights and
slower transit times than did healthy subjects.

When bran 20 g/day was compared with
placebo in chronically constipated patients,
bowel frequency and stool weight increased
with both treatments,® suggesting that factors
other than intake may affect bowel function
and transit time. However, bran was more
effective than placebo in decreasing oroanal
transit time.

Elderly constipated patients who received
bran 10 g twice a day had significantly shorter
transit times (89 hours vs 126 hours) than did
those who received psyllium (a soluble fiber) 6
g twice daily. They also needed less additional
laxative.*

Soluble fiber
Soluble fiber also affects the bowel habits of
both healthy and constipated patients.

Methylcellulose, given to healthy volun-
teers at a dose of 4 g/day, resulted in statisti-
cally significant increases in stool weight, fecal
water weight, and fecal solids.® In constipated
patients, methylcellulose 1 g/day was as effec-
tive as psyllium 3.4 g/day at increasing stool
frequency, fecal water weight, and fecal sol-
ids.*

Konjac glucomannan was also shown to
significantly increase stool frequency, water
weight, and fecal solids.*®

Psyllium. In a study that randomly as-
signed 22 patients with chronic constipation
to receive either psyllium 5 g twice daily or
placebo for 8 weeks, followed by a 4-week
washout phase in which placebo was given,*
those who received psyllium reported signifi-
cant improvements in stool consistency and
pain with defecation, as well as significant
increases in both stool frequency (3.8 vs 2.9
per week, P < .05) and stool weight (665 g vs
405 g, P < .05). However, colonic transit times
and anorectal manometric measurements did
not differ significantly between those who re-
ceived psyllium vs placebo.*’

CLEVELAND CLINIC JOURNAL OF MEDICINE

Fiber may not help everyone

Others have also shown that while fiber may
improve stool characteristics, it may not sig-
nificantly alter the sensorimotor functions of
the colon and pelvic floor.

Cheskin et al*® performed a crossover study
in 10 constipated men and women in the com-
munity. Patients received either 24 g of psyllium
fiber daily or a placebo fiber for 1 month and
then crossed over to the other treatment for the
next month. The most common cause of con-
stipation in this study was pelvic floor dysfunc-
tion. Total gut transit time was significantly in-
creased by psyllium fiber, and there was a trend
toward increased stool frequency, demonstrating
that psyllium clinically improved constipation.
However, pelvic floor dysfunction, as measured
by rectal manometry, was not improved.

It may be that only people with normal-
transit constipation, not those with underly-
ing slow-transit constipation or pelvic floor
dysfunction, are helped by additional dietary
fiber. Voderholzer and others® studied 149
consecutive patients with chronic constipation
and evaluated their response to at least 6 weeks
of psyllium (Plantago ovata seeds 15 to 30 g/
day) by serial symptom measurements, oroanal
transit times, and functional rectoanal evalu-
ation with defecography, manometry, and sig-
moidoscopy. Of the patients with no evidence
of pelvic floor dysfunction or slow-transit con-
stipation, 85% improved. However, 80% of
those with slow-transit constipation and 63%
of those with pelvic floor dysfunction did not
improve with the use of fiber. The authors con-
cluded that it is reasonable to try dietary fiber
in patients with constipation and, if no im-
provement is noted, to then consider further
investigation for other subtypes of constipation
(ie, slow-transit or pelvic-floor dysfunction).

Adverse effects may limit the use of fi-
ber and may differ depending on the type of
fiber used. Soluble fiber may be better toler-
ated, especially in patients with constipation-
predominant irritable bowel syndrome.* Side
effects include the sensation of bloating and
distention, excessive gas production, and ab-
dominal cramping.

Our recommendations on fiber
We recommend the following regarding fiber
in constipated patients:
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e Increase fiber intake from natural foods up
to 20 g/day. This increase should be com-
pleted over 2 to 3 weeks to minimize ad-
verse effects.

e Consider adding a fiber supplement, such
as psyllium, if increasing the intake of
natural fiber does not relieve constipation-
related symptoms.

e If symptoms persist despite the use of fiber
supplements and diet and lifestyle modi-
fication, then further structural and func-
tional investigation of the colon (anorec-
tal manometry, colonoscopy, defecography,
colon manometry) should be considered.

I OSMOTIC LAXATIVES

Osmotic laxatives are molecules that are either
not absorbed or poorly absorbed and that draw
water into the intestinal lumen to maintain
isotonicity between the intestinal contents
and the serum. Examples are polyethylene gly-
col, sodium phosphate (Fleet phosphosoda),
magnesium hydroxide, magnesium citrate, the
sugars lactulose and sorbitol, and glycerin.

Certain formulations of this class of laxa-
tive can cause bloating, diarrhea, electrolyte
disturbances, volume overload, or dehydra-
tion. These effects limit their use, and these
medications should be used with caution in
patients prone to renal insufficiency or cardiac
abnormalities.

Polyethylene glycol

Polyethylene glycol is an exception. It is not
absorbed and lacks electrolytes, making it an
attractive option in patients with underlying
renal or cardiac dysfunction. In several place-
bo-controlled trials,’®>* various formulations
significantly increased stool frequency while
significantly decreasing straining, use of other
laxatives, and colonic transit. No increase in
adverse effects was noted compared with pla-
cebo.

Compared with lactulose, polyethylene
glycol at about 21 g/day significantly increased
bowel movement frequency while significant-
ly decreasing the sense of straining with bowel
movements and flatus due to laxative use.’!
Both polyethylene glycol and lactulose accel-
erate colonic transit, although polyethylene
glycol does so to a greater extent.”
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Polyethylene glycol has been safe and ef-
fective when used for up to 6 months.**

Lactulose and sorbitol

Carbohydrate or sugar-based laxatives, if tak-
en in sufficient doses, have a cathartic effect
through two mechanisms: a primary osmotic
effect of the sugar itself and a secondary os-
motic effect as a substrate for colonic bacteria
to cleave to acid metabolites, which exert an
osmotic effect in the colon. This secondary ef-
fect will be discussed in a later section.

Lactulose and sorbitol are sugars that are
poorly absorbed by the intestine. Lactulose
has been shown to be more effective than pla-
cebo in increasing stool frequency, volume,
weight, and consistency in chronically con-
stipated patients.” In a head-to-head com-
parison between sugar laxatives, 70% sorbitol
was as effective as lactulose in increasing the
frequency of bowel movements, and it was
similar in its adverse effects®®; 70% sorbitol is
a cost-effective alternative to lactulose in the
elderly nursing home population.”

Compared with fiber alone, lactulose use
leads to a significantly higher number of bowel
movements and better stool consistency.”® How-
ever, when lactulose was compared with a com-
bination of fiber and a stimulant laxative, it was
less effective than the combination therapy.**®

Sugar laxatives, while effective, may have
dose-limiting or use-limiting adverse effects
such as abdominal bloating and flatulence.

Phosphate, magnesium
Sodium phosphate, like polyethylene glycol,
is often used as a bowel preparation before
colonoscopy, for which it is about as good or
slightly better than polyethylene glycol.'
Although magnesium and sodium phos-
phate preparations are effective, there are
multiple reports of clinically significant elec-
trolyte abnormalities, renal failure, and con-
gestive heart failure occurring with these
preparations. Therefore, they must be used
with discretion and caution in appropriate pa-
tients with frequent monitoring.

[ STIMULANT (IRRITANT) LAXATIVES

Stimulant laxatives are usually reserved for use
when bulking agents and osmotic laxatives
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fail. Their mechanism of action involves the
alteration of intestinal motility and intestinal
fluid secretion.

Anthraquinones (cascara, aloe, and sen-
na), castor oil, and diphenylmethanes (bisa-
codyl) are the most commonly used stimulant
laxatives. They work relatively quickly, often
eliciting a bowel movement 2 to 8 hours after
they are taken.

This class of laxatives has historically been
underused or given for only short periods of
time, owing to concern about impairing co-
lonic function, damaging the enteric nervous
system, causing laxative dependency, causing
cathartic colon, and even causing colon can-
cer. However, there is very little evidence to
support these concerns. Stimulant laxatives
can be used on a more regular basis when bulk-
ing or osmotic agents fail.%

Possibly of greatest concern is the poten-
tial for the overuse and abuse of stimulant
laxatives. Excessive use can cause electrolyte
disturbances brought about by high-volume
watery diarrhea. Risk factors for overuse and
abuse include underlying psychiatric distur-
bances and eating disorders. Prescribing other
types of laxatives or cathartic agents may re-
duce risk, but the potential for abuse exists
with all categories of laxatives.

B TEGASEROD: GONE BUT STILL AVAILABLE,
ON A CONTROLLED BASIS

Tegaserod (Zelnorm), a serotonin (5-HT4) ag-
onist, was used predominantly in women with
constipation-predominant irritable bowel syn-
drome and in men and women with chronic
constipation. However, it was suspended from
the market in the United States in March 2007
owing to concern about a high risk of adverse
cardiovascular effects compared with placebo.

In a double-blind, randomized controlled
trial, men with chronic constipation who re-
ceived tegaserod 6 mg twice a day for 12 weeks
had more spontaneous bowel movements
than those receiving placebo (P = .04).%

Lin et al® evaluated the use of tegaserod 6
mg twice daily for 4 weeks in both men and
women with chronic constipation. Those
receiving tegaserod had significantly more
spontaneous bowel movements per week, less
straining, and better stool consistency than
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those receiving placebo.

Tegaserod can still be obtained for appro-
priate patients via a treatment investigation-
al new drug application. Safety data are un-
der further review by the US Food and Drug
Administration. Studies of other serotonin
agonists are under way.

I LUBIPROSTONE

Lubiprostone (Amitiza) is an agonist of the
chloride channel subtype 2, found on the api-
cal membrane of intestinal epithelial cells. It
causes increased chloride secretion into the
intestinal lumen, enhancing intestinal fluid
secretion. It has been shown to be effective
in chronic constipation by improving stool
consistency and increasing the motility of the
small intestine and colon.® It is approved for
treating chronic constipation in adults.

In randomized, double-blind trials, patients
receiving lubiprostone 24 ng twice daily for 4
weeks had significantly more bowel movements
per week, reported significantly better stool
consistency and less abdominal bloating and
straining, and rated their constipation as less
severe than did patients receiving placebo.®™¢

More recently, in an open-label study, lu-
biprostone improved constipation symptoms
when taken for up to 48 weeks.”

The drug is well tolerated, but its adverse
effects include nausea (which appears to be
dose-dependent and may diminish over time
or if the drug is taken with food), diarrhea,
and headache.®® Of note, the drug appears to

Cost may
prohibit
lubiprostone
from becoming
a first-line drug
for chronic

be well tolerated by older people (65 years of constipation

age and older), in whom adverse effects oc-
cur less often than in younger users.”! How-
ever, adverse events may cause up to 20%
of patients to stop taking the drug.” When
lubiprostone is discontinued, patients may
once again revert to their baseline bowel
habit.”

Lubiprostone has not been compared with
conventional laxatives, and cost may prohibit
it from becoming a first-line drug for chronic
constipation.”

M OTHER PROMOTILITY AGENTS

Several promotility agents have been studied
for treating chronic idiopathic constipation.
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Cisapride (Propulsid), a 5-HT3 receptor
antagonist and 5-HT4 receptor agonist, and
prucalopride, a 5-HT4 agonist, were effective
in relieving symptoms associated with chronic
constipation.”® However, safety issues (car-
diac arrhythmias) necessitated withdrawal of
cisapride from the US market in 2000. Pruca-
lopride is undergoing clinical trials.””

Renzapride, a mixed 5-HT4 receptor ago-
nist and 5-HT3 receptor antagonist, has been
shown to improve stool consistency and to in-
crease colonic transit in patients with constipa-
tion-predominant irritable bowel syndrome.”™
Renzapride has been studied in patients with
this condition,”®®! but not in patients with
chronic constipation. Renzapride is in phase
III clinical development in the United States
for treating constipation-predominant irrita-
ble bowel syndrome.

B EMERGING TREATMENTS

New drugs with novel mechanisms of action
are being investigated for the treatment of
chronic idiopathic constipation.

Neurotrophin-3, a neurotrophic factor,
modulates the development of the nervous
system by regulating the survival and differen-
tiation of nerves.®” In patients with functional
constipation, subcutaneous doses of neurotro-
phin-3 improved stool frequency, the number
of complete spontaneous bowel movements,
and stool consistency.®

Alvimopan is a selective antagonist of the
mu-opioid receptor that is being studied for
opiate-related constipation and postoperative
ileus.3*% Little of this drug is systemically ab-
sorbed and it does not cross the blood-brain
barrier; thus, it relieves the opiate-related side
effects, ie, bloating, abdominal discomfort,
and reduced stool frequency, without interfer-
ing with the central analgesic effects.

Linaclotide (MD 1100), a poorly absorbed
guanylate cyclase agonist, is also being investi-
gated as a treatment for chronic constipation.®
Linaclotide increases intestinal fluid secretion
and transit via stimulation of cyclic guanosine
monophosphate production and activation
of the cystic fibrosis transmembrane conduc-
tance regulator.®®7 In preliminary studies,
linaclotide increased stool frequency and the
Bristol Stool Form Scale consistency score
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(TaBLE 1) by increasing intestinal fluid secretion
and transit.%

Chenodeoxycholic acid is a bile acid that
is synthesized from cholesterol.®® Treatment
of constipation with chenodeoxycholic acid
has been proposed, given its laxative effect. A
study by Bazzoli et al® showed increased stool
frequency and a decrease in stool consistency
in chronic constipation patients given chen-
odeoxycholic acid 10 mg/kg/day. The main
side effect was diarrhea. Chenodeoxycholic
acid may be worthwhile in the management
of constipation, but more studies are needed.

I PROBIOTICS AND PREBIOTICS

The bacteria of the colon influence peristal-
sis of the colon.”® Probiotics (live bacterial
preparations) and prebiotics (nondigestible
preparations that stimulate the growth or
activity of beneficial colonic bacteria) have
been gaining interest as potential therapies for
constipation.”"?

Probiotic bacterial preparations are gen-
erally composed of strains of Bifodobacterium,””*
Lactobacillus,”” and combinations thereof, and
are available as mixed preparations of multiple
bacterial strains of Lactobacillus, Bifodobacterium,
and Streptococcus species, such as VSL#3.%

Probiotics may help relieve constipation,
but their effect may depend on the strain of
bacteria used and the population being stud-
ied.”” In a double-blind parallel study in 70
healthy adults, ingestion of 375 g/day of milk
fermented with B animalis strain DN-173
010 for 11 days reduced colon transit time by
20% from baseline. The effect was more pro-
nounced in women, particularly in those with
longer baseline transit.”®

Lactic acid-producing bacteria are consid-
ered commensal organisms with essentially no
pathogenic potential.” A review of the safety
of bifodobacteria and lactobacilli concluded
there was no health risk to consumers.!®

Prebiotics are short-chain carbohydrates
such as lactulose that stimulate the activ-
ity of beneficial colonic bacteria.’’ They are
thought to have a small laxative effect that is
likely both osmotic and due to beneficial ac-
tions of bacteria for which they are a substrate.
Both konjac glucomannan and lactulose, sug-
ar-based laxatives and prebiotics, have been
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FIGURE 1. Treatment approaches for chronic constipation

shown to significantly increase the fecal con-
centrations of lactobacilli and total bacteria,
possibly through increases in stool bulk.* Pre-
biotics that have been the focus of research
include inulin, fructo-oligosaccharides, and
galacto-oligosaccharides.” Evidence on the
efficacy of probiotics and prebiotics at reliev-
ing symptoms of constipation, however, is in-
conclusive because few well-controlled clini-
cal studies have been done.”"”?

I STRATEGIES FOR MANAGING
CHRONIC CONSTIPATION

In the absence of secondary causes, treatment
of chronic constipation is focused on relieving
symptoms.

CLEVELAND CLINIC JOURNAL OF MEDICINE

The first line of treatment includes non-
pharmacologic approaches such as increasing
fiber in the diet or taking fiber supplements
(pGure 1). Additionally, lifestyle changes such
as increased physical activity and dietary mod-
ification, as well as cognitive behavior ther-
apy (biofeedback and hypnosis), may relieve
symptoms in a subset of patients with chronic
constipation. Although lacking in clinical ev-
idence, milk of magnesia'® and probiotics are
often prescribed.

If symptoms are refractory to these tradi-
tional treatments, agents such as lactulose and
polyethylene glycol may provide relief.!*?! Al-
though they do not address the underlying
cause of constipation, these agents increase
the fluid content of the intestine, contribut-
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ing to improved stool consistency, and con-
sequently increase the frequency of bowel
movements.

Lubiprostone similarly increases the fluid
content of the colon, contributing to im-
proved stool consistency, reduced fecal tran-
sit time, and increased frequency of bowel
movements.®*71? Unlike lactulose and poly-
ethylene glycol, which are indicated only for
short-term use, lubiprostone has been found to
be safe and effective when used for up to 48
weeks. 07!

Biofeedback is the preferred treatment for
pelvic floor dyssynergia, in which it has a suc-

perior to standard treatment (laxatives, fiber,
and education).!®'® In an instrument-based
training program, patients receive auditory or
visual feedback or both to help train the pel-
vic floor and relax the anal sphincter while
simulating defecation. It also improves rectal
sensation to assist in proper evacuation. The
best outcomes are achieved when committed
patients receive instruction from empathetic,
properly trained physical therapists or other
technicians. Studies show that the benefits of
biofeedback are long-lasting.!** It does not im-
prove slow-transit constipation, though pelvic
floor dyssynergia and slow-transit constipation

cess rate of 70% to 81% and in which it is su-
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