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(Abstract: The management of constipation continues to evolve. Several new agents that target different mechanisms appear promising such as\
chloride-channd activator (Iubiprostone), guanylate cyclase agonist (linaclotide), SHT(4) agonist (prucalopride), and peripherally acting mu-
opioid receptor antagonists (alvimopan and methyinaltrexone) for opioid-induced congtipation. Biofeedback therapy is efficacious for treating
dyssynergic defecation and fecal impaction with soiling. Multiple studies have addressed the treatment of chronic condtipation in adults in
general; however, lessguidanceisavailablefor treating this condition. Thisreview introduces new therapeutic optionsin the treatment of chronic
congtipation. Therefore, prucalopride and lubiprostone are discussed including their mechanisms and side effects. In addition, other substances
that are currently under evaluation such aslinaclotide are described, Since recent results showed a significant effect in patients with condtipation.
\Thus, after the withdrawal of tegaserod due to cardiac Sde effects, new potent drugs are now available for the treatment of constipation.

J

INTRODUCTION

Congtipation is variably defined, and its diagnosis is often arbitrary.
Physcians tend to consider stool frequency (<3 defecations per week)*
whereas patients more often consider straining, stool consistency,
incomplete evacuation, and nonproductive urges to have a bowel
movement?. A combination of objective (stool frequency, manual
maneuvers needed for defecation) and subjective (sraining, lumpy or
hard gools, incomplete evacuation, sensation of anorecta obstruction)
symptoms are used in the Rome |1 criteriafor condtipation®.

Although most studies suggest an adult prevaence for constipation
of about 15%, estimates range from 2% to 27%2>*567 with the
variahility largely explained by the definitions used and population
sampled M ost epidemiol ogic studiesdemonstrate ahigher prevalence
of constipation and laxative use in the elderly”8e.

The treatment of constipation should be customized for each
individual considering the cause of constipation, patient’s age,
comorbid conditions, underlying pathophysiology, and the patient’s
concerns and expectations. Lifestyle changes such as an adequate
fluid intake, increased dietary fiber intake, regular nonstrenuous
exercise, and dedicated time for passing bowel movements can be
useful, but thereislimited evidence to support these measures'. This
article focuses on the pharmacologic management of constipation,
not related to IBS, with special emphasis on newer agents.

TREATMENT SUGGESTIONS

Bulk (Fiber) Laxatives

Bulking agents are organic polymers that increase the weight and
water-absorbent properties of stool. The efficacy and side effects of
bulking agents are shown in table

Medications Mechanism of Action Side Effects

Psyllium, calcium Retaining water in stool Flatulence, bloating

polycarbophi increasing stool bulk, and abdominal distension
improving

methylcellulose consi Y rarely, causing mechanical

Carefully increasing fiber intakefrom 15t0 25 g/d may beaccomplished
with dietary adjustments, and supplements. Although increasing water
intake on its own has not been shown to improve constipation,
maintaining adequate fluid intake is prudent with fiber
supplementation to avoid excessive bulk, which may exacerbate CC.
A well-formed, softer stool that is easier to passisthe ultimate godl .
Sool Softeners or Wetting Agents

Stool softeners are surface-acting agents that function primarily as
detergents, that is, they allow water to interact more effectively with
solid stoal, thereby softening the stool.

Stimulant Laxatives

Medications Mechanism of Action Side Effects

Docusate sodium,  Promoting luminal water binding  Intestinal cramping
docusate calcium by detergent-like action, irritation of throat
increasing stool bulk (liquid formulation)

Stimulant laxatives increase intestind motility by stimulating the
colonic myenteric plexus on their contact with the colonic mucosa,
and by inhibiting water absorption. Both bisacodyl and sodium
picosulfate (SPS) are prodrugs that are converted in the gut into the
same active metabolite, bis-(p-hydroxyphenyl)-pyridyl-2-methane,
which causes the desired laxative effect. There is limited evidence
to support their use. In a recent 4-week, double-blind, placebo-
controlled tria using SPS, therewas asignificant increasein number
of complete spontaneousbowel movements (CSBM ) per week (SPS:
09 _ 01to34 _0.2; placebo: 1.1 _0.1to 1.7 _ 0.1; P<.0001),
congtipation- related symptoms, and quality of life.11 These agents
have often been used as rescue therapy in many constipation and
IBS-Ctrids, and their chronic use may induce tolerance. Abdominal
discomfort and cramps are well-known side effects.

Senna may cause melanosis coli or hepatotoxicity.

Medications Mechanism of Action Side Effects
Senna, aloe, Increasing intestinal
bisacodyl, peristalsis by acting Abdominal discomfort

sodium picosulfate  on myenteric nerve
large intestinal water plexus; decreasing
absorption

rarely electrolytes
disturbance, melanosis coli

Osmotic Laxatives

Osmotic laxatives contain poorly absorbed ions or molecules, which
create an osmotic gradient within the intestinal lumen, thereby
retaining water in the lumen, leading to softer stools and improved
propulsion. In 5 high quality placebo-controlled trials, PEG
consistently increased stool frequency and improved stool
consistency®. PEG was shown to be more effective than tegaserod,
with a favourable adverse effect profile®.

It isareasonable choice for patients not responding to fiber, Asthere
isno clearly superior osmotic agent, the laxative should be based on
relevant medical history (cardiac or rena status), possible drug
interactions, cost, and side effects. The dose should betitrated to the
clinical response. For chronic or more severe constipation, regular
dosing is indicated.

Suppositories and Enemas

Useful for some suppositories (eg., glycerin) help initiate or fadilitate
rectal evacuation. They may be used done, in conjunction with meds(to
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Medications Mechanism of Action Side Effects

PEG, lactulose, Osmotic water binding Bloating, flatulence,
sorbitol, milk abdominal cramping

of magnesia, in rare instances
magnesium citrate electrolytes disturbances
capture the gastrocalic reflex), or in conjunction with other agents.
Suppositories, which usualy work within minutes, may betried as part
of abehaviord program for those with obstructed defecation and in the
inditutionalized.

In general, enemas may be used judicioudy on an as-needed bass,
particularly for obstructed defecation andto avoid fecd impaction. Routine
useis typicaly discouraged but may be necessary. Wheress tap water
enemas seem safe for more regular use, eectrolyteimbaances are more
common with phosphate enemas. Soapsuds enemas can cause recta
mucosa damage and are not recommended.

The aforementioned approaches are usudly the firg-line agentsused in
the management of constipation, owing to their low cost and wide
availability. As a generd rule, patients who do not respond to fiber
supplementation can be advanced to osmatic laxatives, which can be
titrated to clinica response. Stimulant laxatives and prokinetic agentsare
typicaly reserved for patients with more refractory constipation.
Throughout any trestment program, one should remain vigilant of PFD,
as pelvic floor rehahilitation isthe trestment of choice. Surgery isrardly
indicated for condtipation, exclusion of PFD is essentid, and outcomes
in the dderly are uncertain. Fecd impaction should be cleared before
indituting maintenance regimens.

However 50% of CC patients report dissatisfaction with these thergpies
and concernsincludeunpredictability (71%—75%), bloating (52%0-67%),
poor symptom relief (44%—50%), or inghility to improve qudity of life
(44%-68%)™. Hence, severd new pharmacol ogic classes of medications
have been developed that are reviewed here.

Chloride Channel Activators

Chloride channels are valtage-gated anion channels, which dlow the
trangport of chloride ions across cdl membranes and play acritica role
in fluid trangport, maintenance of cell volume, and intracelular pH.
L ubiprostonegpproved by the FDA for thetreatment of chronic-idiopathic
congtipation, isan ord bicydlicfatty acid that sdectively activatestype 2
chloridechanndsin the apicd membrane of theintestind epithelid cdls.
This activity simulates chloride secretion, dong with passve secretion
of sodiumandwater¥, andismediated by aproteinkinase-A independent,
aswell asthe cydtic fibrogstransmembrane regulator (CFTR)-mediated
pathway>¢ The fluid-induced bowel distention secondarily induces
peristasisand causes|axation, but [ubiprostone has no direct stimulatory
effect on gadtrointestind smooth muscle™. Lubiprostonehasarapid onsst
of action with ahdf-life of 3 hours. Lubiprostone, 24 mg twice aday
was shown to be effective in the treatment of chronic idiopathic
condtipation in 2 RCTs"*® as well as 3 large opern+labd trids®. There
was asgnificant increase in SBM frequency, improvement of straining
effort, stool consistency, congtipation severity, and globd satisfactionwith
bowd function.

Adverse Effects and Safety

Nausea (31%), diarrhea (12%), and headache (11%) were the most
commonsideeffects Abdomind distension, pain, and flatulenceoccurred
in more than 5% patients who received lubiprostone. No dectrolyte
changes were observed up to 48 weeks'™,

Guanylate Cyclase C Activators

Linaclotide is a novel 14-amino-acid peptide GC-C agonist; it
activates the luminal GC-C receptor on intestinal enterocytes, with
anincreaseinintracellular aswell asextracellular cGMP. Theformer
activatesCFTR, with anincreaseinluminal chlorideand bicarbonate
secretion, resulting in increased fluid secretion and acceleration of
intestinal transit?®. The extracellular cGMP, however, helps to
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ameliorate viscera hypersengitivity by a direct action on afferent
nerve endings in the gut®.

In 2 recent phase 3 RCTs of 1200 patients, linaclotide, 150 to 300
mg/d increased the number of CSBMs per week® and improved
bloating, discomfort, stool consistency, straining, and constipation
severity, aswell as quality of life measures.

Adverse Effects and Safety

Dose-dependent diarrheawas the most common side effect, and was
usually rated mild to moderate; the rate of discontinuation from side
effects was 2.4%%.

Alvimopan

Alvimopan is a quaternary m-opioid receptor antagonist that exists
in the zwitterions form, and this polarity restricts gastrointestinal
absorption and prevents the drug from crossing the blood-brain
barrier.

Severd studies in opiate-induced bowel dysfunction have shown
that alvimopan decreases the median time to first bowel movement,
increases mean weekly bowel movements, and reduces hard stools
and the need for severe straining without compromising patient
analgesia??>. Alvimopan is approved for the management of
postoperative ileus, with arisk evaluation and mitigation strategy,
that is, restricted to inpatient use only.

Adverse effects and safety

The most common side effectsinclude nausea and vomiting®. There
was concern that alvimopan might increase cardiovascular adverse
events, these were noted in patients with established coronary artery
disease, but were not dose-related?.

Serotonergic Enterokinetic Agents

Serotonin (5-hydroxytryptamine; 5-HT) is produced from
gastrointestinal mucosal enterochromaffin (EC) cells. The 5-HT4
receptors are G-protein coupled receptors found on smooth muscle
cells, EC cells, myenteric plexus neurons, and they ater gut matility.
Activation of these receptors augments peristalsis by stimulating
secondary messengers (acetylcholine and calcitonin gene-related
peptide), enhancing proximal smooth muscle contraction, and
relaxing distal smooth muscles resulting in effective peristalsis®.
These receptors also modulate cyclic adenosine monophosphate—
mediated chloride secretion and visceral sensitivity?. Antagonism
of 5-HT3 receptorsdecreases postprandia colonic matility and delays
colonic transit®*. 5-HT4 Receptor Agonists

Three 5-HT4 receptor agonists have been tested for constipation:
tegaserod, substituted benzamides (eg, cisapride, mosapride) and
prucalopride.

Tegaserod is a selective 5-HT4 agonist. Several RCTs have shown
that tegaserod iseffectivein thetreatment of CC, by improving bowel
motility per week, decreasing training, bloating, and abdominal
distension, at doses of 2 to 6 mg twice aday, orally?.

Common side effects included transient diarrhea, abdominal pain,
headache, and nasopharyngitis. Because of a numerically higher
incidence of ischemic cardiovascular adverse events, tegaserod was
withdrawn in March 2007. At present, tegaserod isavailable only on
arestricted basis for use in IBS-C and CC in women younger than
55 years who are not at risk for cardiovascular events.
Prucalopride, is a highly selective, high-affinity 5-HT4 receptor
agonist, with minimal activity at other 5-HT receptors.26
Prucalopride has a 90% bioavailability after oral ingestion, with a
half-life of 24 to 30 hours. Three large phase 3 RCTs have



JIM SA January-March 2012 Vol. 25 No. 1

demonstrated efficacy in relieving all aspects of constipation?’2.
The drug is well tolerated; the most common side effects are
headache,nausea, abdominal pain, and diarrhea. Of importance, no
clinical cardiovascular side effects have been noted.

Neurotrophin-3

Neurotrophin-3 (NT-3) belongsto afamily of protein growth factors,
neurotrophins that play an important role in the development and
maintenanceof the central, peripheral, autonomic, and enteric nervous
systems. A multicenter RCT showed that NT-3, a a dose of 9 mg
subcutaneoudly 3 times per week, significantly increased SBMs,
softened stool and ease of passage, improved constipation-related
symptoms, and decreased colonic transit time®. The drug can be
administered only by a subcutaneous injection. Minor injection site
reactions (approximately 33%) were the most common adverse
events. After 4 weeks of therapy, approximately 50% of patients
developed anti-NT3 antibodies.

Motilin Agonists

Motilin is a 22-amino-acid peptide, secreted from EC cells, that
stimulates gut matility through activation of a G-protein—coupled
motilin receptor found in the enteric nervous system and intestinal
smooth muscle®. Recently a nonantibiotic, oraly active motilin
agonist, Mitemcinal, has been developed and is in phase 2 trials for
IBS and gastroparesis, and is also being considered for CC.

Probiotics And Prebiotics

Probiotics are defined as live organisms that when ingested in
adequate amounts exert a health benefit to the host (eg, lactic acid
bacteria, Lactobacillus species, and nonpathogenic yeasts). Prebiotics
are defined as nondigestible, but fermentable, foodsthat beneficialy
affect the host by selectively stimulating the growth and activity of
one species or alimited number of species of bacteriain the colon.
Synbioticsaredefined asacombination of aprobiotic and aprehiotic,
aiming to increase the survival and activity of proven probioticsin
vivo and stimulating indigenous bifidobacteriaand lactobacilli. Data
onthelr effect on CC arelacking. Bifidobacterium animalis has been
shownto accelerate colonictrangitin healthy individualsand patients
with IBS, suggesting a direct effect on colonic matility. Two RCTs
have shown a positive benefit for the probiotics Lactobacillus casel
and Bifidobacterium lactis DN-173,010%

Botulinum Toxin

Clostridium botulinum toxin type A (Botox), a potent neurotoxin
that inhibits presynaptic release of acetylcholine, has been injected
intramuscularly into the puborectalis muscle to treat defecatory
disorders. Preliminary data suggest that botulinum toxin may be
effective for treating patients with defecatory disorders in which
spastic pelvic floor dysfunction causes outlet delay, including those
who aso have Parkinson’s disease. One study showed that 19 of 24
patients reported improvement in symptoms and physiologic
measurements of pelvic floor function at two months. Controlled
trials have not yet been performed, however, and this approach is
not recommended in lieu of biofeedback, for which clinical
experience is greater.

SUMMARY

CC isacommon problem and is variably defined, has a significant
impact on quality of lifeand the use of health careresources. A careful
history, medication assessment, and physical examination are hel pful
in obtaining relevant cluesthat help direct management. Physiologic

categorization of the cause leading to patient presentation improves
management outcomes, realizing that many causes can be present in
one patient, and many factors influence the clinical presentation of
anolder patient. Emerging therapies, such assacral nervestimulation,
botulinum toxin injection for PFD, alteration of the bacterial milieu,
and severa novel medications may play more of arolein the future
management of CC.

KEY POINTS

e Lifestyle modifications that promote regular bowel habits should be encouraged
e Increased dietary fiber may be used initially, followed by an osmotic laxative if
there is no response; stimulant laxatives may be used on a short-term basis.

e Polyethylene glycol [PEG-3350] is safe for relief of medication-induced and

chronic constipation.

e Lubiprostone activates intraluminal CIC2 channels to promote secretion; it is
approved for the treatment of chronic idiopathic constipation and constipation-
predominant irritable bowel syndrome

e Methylnaltrexone may be used to treat opioid-induced constipation

Surgery should be considered only after al medical therapies have failed.
Blofeedback if available, should be considered firgt-line therapy in
patients with pelvic floor dysfunction
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