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Choice of Laxatives
The prescription of laxatives is influenced by marketing, fashion, availability and cost, and there is wide
variation in their use among clinicians and across countries.1,2 With the availability of polyethylene glycols
(macrogols) and the more recently introduced methylnaltrexone, it is even more important that clinicians understand both the pathophysiology of opioid-induced constipation, and the predominant mechanisms of action of commonly prescribed laxatives.3,4 Based on this understanding, clinicians should
develop a simple, logical and cost-effective approach which optimizes the dose of a stimulant laxative
and avoids the concurrent prescription of multiple different types of laxatives as far as possible.5e8
Because of its wide availability, low cost and recently published data, the example protocol at the end
of this article recommends the initial use of senna alone.9,10
Constipation and Advanced Illness
Constipation is common in advanced illness.11,12 The key feature is reduced water in the feces, which
results in the passage of hard feces infrequently and with difficulty. Fecal dehydration occurs because
of prolonged bowel transit time (allowing more absorption of water by the GI tract), or a reduced ability
of the stool to retain water (because of reduced fiber content). Constipation is more common in immobile patients with small appetites and those receiving constipating drugs, particularly opioids.6,13
Opioids cause constipation by increasing ring contractions (segmenting activity), decreasing propulsive
intestinal activity, and by enhancing the resorption of fluid and electrolytes.13,14 Whether or not tolerance
occurs is unclear; however, opioid-related constipation generally persists in patients with advanced illness
and its under-treatment is associated with a reduced quality of life, and may even result in opioid discontinuation.15-17
The management of constipation aims to restore the amount of water in the feces by:
 reducing bowel transit time (exercise, stimulant laxatives, osmotic laxatives)
 increasing fecal water (osmotic laxatives, stimulant laxatives)
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 increasing the ability of the feces to retain water (fiber, docusate, osmotic laxatives).
For those with advanced illness, exercise and increased dietary fiber are often not feasible
options.18 Thus, generally, all such patients receiving an opioid regularly also will need a concurrent
laxative.12,19
Not all patients respond satisfactorily to oral laxatives, and additional approaches are required,
e.g., parenteral methylnaltrexone, suppositories or enemas. Data are limited, but suggest that rectal intervention is required by one-quarter to one-third of patients under the care of a palliative care service, and
is highest in inpatients.20e22 Sometimes rectal measures are used electively, e.g., in bedbound frail elderly
patients, or patients with paralysis (paraplegia, tetraplegia).20,21
Mode of Action and Classification
Laxatives are generally classified according to their predominant action (Box).23,24
Stimulant laxatives act through direct contact with the submucosal (Meissner’s) plexus and the deeper
myenteric (Auerbach’s) plexus, resulting in predominantly a motor but also a secretory effect on the
bowel. Stimulant laxatives provide a logical approach to the correction of opioid-induced constipation
because their motor and secretory effects help counteract the opioid-induced increase in ring contractions (segmenting activity), decrease in propulsive intestinal activity and enhanced resorption of fluid
and electrolytes. However, in practice, a combination of a stimulant laxative and a fecal softener is still
often prescribed.4,12,25,26

Box. Classification of commonly used laxatives
Bulk-forming agents (fiber)
Methylcellulose, e.g., CelevacÒ
Psyllium (ispaghula) husk, e.g., FybogelÒ, MetamucilÒ, RegulanÒ
Sterculia, e.g., NormacolÒ
Fecal softeners
Surface-wetting agents (detergents/surfactants)
Docusate sodium
Poloxamer 188, e.g., in co-danthramer (UK)
Lubricants
Arachis oil
Mineral oil (liquid paraffin)
Osmotic laxatives
Magnesium salts, e.g.,
 liquid paraffin and magnesium hydroxide oral emulsion BP
 magnesium hydroxide suspension (Milk of MagnesiaÒ)
 magnesium sulfate (Epsom Salts)
Lactulose and other non-absorbable sugars
Polyethylene glycols (macrogols)
Stimulant laxatives
Acting on small and large bowel
Bisacodyl
Dantron (in co-danthramer and co-danthrusate, UK)
Acting on large bowel
Senna
Sodium picosulfate (UK)
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Lactulose, an osmotic laxative, increases the volume of fluid reaching the large bowel where it is also
converted by bacterial fermentation into short-chain fatty acids and gases. The resultant lowering of pH
and/or release of peptides may stimulate bowel motility.27 Docusate acts predominantly as a detergent/
surfactant, i.e., lowers surface tension, thereby enabling water and fats to penetrate into the substance of
the feces. It also may inhibit water absorption in both the small and large bowel.28
Characteristics of Stimulant Laxatives
Senna (sennosides) is a naturally-occurring plant-derived anthranoid. It is an inactive glycoside which
passes unabsorbed and unchanged through the small bowel and is hydrolyzed by bacterial glycosidases in
the large bowel to yield active compounds.29 Thus, senna has no effect on the small bowel but becomes
active in the large bowel. Differences in bacterial flora may be partly responsible for differences in individual responses.
Dantron (not available in the USA), a synthetic anthranoid, is not a glycoside and has a direct action on
both small and large bowel.30 Whereas systemic absorption of senna or its metabolites is negligible, dantron is absorbed to some extent from the small bowel with subsequent significant urinary excretion (see
Undesirable Effects). Combination products with docusate or poloxamer 188 have been used, and are
still widely used by palliative care services in the UK. However, because of concerns regarding carcinogenicity, UK licences for laxatives containing dantron are restricted to constipation in terminally ill patients
(see Cautions).
Phenolics such as bisacodyl and sodium picosulfate are also pro-drugs. They are hydrolyzed to the
same active metabolite but the mode of hydrolysis differs.29 Bisacodyl is hydrolyzed by intestinal enzymes
and thus acts on both the small and large bowel. When applied directly to the intestinal mucosa in
normal subjects, bisacodyl induces powerful propulsive motor activity within minutes.31 Bisacodyl is often
given by suppository. The laxative effect is the result of local direct contact with the rectal mucosa after
dissolution of the suppository, and after activation by hydrolysis. Thus, the minimum time for response is
generally >20 min.32 In contrast, sodium picosulfate is hydrolyzed by colonic bacteria and its action is thus
confined to the large bowel. Its activity is potentially more uncertain because it depends on bacterial
flora.
Phenolphthalein is another stimulant laxative, and is present in some proprietary laxatives.
Phenolphthalein exists in two forms: white and yellow. The yellow form contains several impurities
produced during manufacture. These impurities enhance the laxative effect of phenolphthalein so
that the comparable dose of the yellow form is only two-thirds that of the pure white form. The active
constituent of phenolphthalein is released in two stages: by metabolism in the liver and subsequently
in the colon, and it probably undergoes enterohepatic circulation.33 Some people respond to small
doses. However, it can cause a drug rash (see Undesirable Effects) and is generally not considered
a first-line laxative.
Onset of action
Bisacodyl tablets 6e12 h; suppositories 20 mine3 h (mean 1 h).32
Dantron 6e12 h.
Senna 6e12 h.
Sodium picosulfate 6e24 h (median 12 h).34
Note: the latent period may be longer in patients taking opioids.
Evidence Base
Several RCTs of stimulant laxatives have been completed in patients with advanced illness receiving palliative care:12
 senna vs. lactulose35
 senna vs. misrakasneham (an Ayurvedic herbal remedy)36
 senna and lactulose vs. co-danthramer (dantron and poloxamer)37
 senna and lactulose vs. magnesium hydroxide and liquid paraffin.38
A significant difference between treatments was seen only in the third RCT.37 The combination of
senna and lactulose was significantly better at relieving constipation than co-danthramer. However,
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some centers discourage the use of lactulose because of its relative expense and its propensity for causing
gastrointestinal discomfort.
Two non-blinded dose-ranging studies are also of interest. In cancer patients on an oncology unit, most
of whom were receiving opioids, a bowel protocol based on senna alone was as effective as one based on
senna and docusate (and more so in patients admitted for palliative care).9 Secondly, for opioid-induced
constipation in patients with advanced illness receiving palliative care, sodium picosulfate alone yielded
a satisfactory result in 15/20 patients (normal stool consistency, no need for enemas, suppositories or
manual evacuation, and few undesirable effects).34 Thus, for opioid-induced constipation in palliative
care, a reasonable approach would be to optimize the dose of a stimulant laxative before adding a surface
wetting agent or an osmotic laxative.
Methylnaltrexone, a peripherally-acting opioid antagonist, represents an alternative (and potentially
more specific) approach to the management of opioid-induced constipation (see Quick Practice
Guide).39,40 A recent Cochrane review concluded that there is some evidence that, compared with
placebo, methylnaltrexone is effective in patients taking opioids who have not had a good response to
conventional laxatives.12 However, methylnaltrexone requires subcutaneous administration, is relatively
expensive, and may not eliminate the need for other laxatives.41
Cautions
Because very high doses in rodents revealed a carcinogenic risk,42e44 UK licenses for laxatives containing
dantron are limited to constipation in terminally ill patients.
Undesirable Effects
Laxatives may cause intestinal colic or diarrhea. Bisacodyl suppositories may cause local rectal inflammation. Dantron discolors urine, typically red but sometimes green or bluish. Prolonged contact with skin
(e.g., in urinary or fecally incontinent patients) may cause a dantron burn (a red erythematous rash with
a well-defined border); if ignored, this may cause painful excoriation. Phenolphthalein occasionally
causes a drug rash or photosensitivity. Rarely, it causes encephalitis, which can be fatal.
Dose and Use
The doses suggested here for opioid-induced constipation tend to be higher than those recommended in
the manufacturer’s Product Information. For frail patients not receiving opioids or other constipating
drugs, the PO starting doses of a stimulant laxative should generally be lower.
Because round-the-clock opioids constipate, b.i.d. or t.i.d. laxatives may well be necessary, rather than the
traditional once daily dose (at bedtime or each morning). Individual titration is necessary (see example
protocol). Requirements do not correlate closely with the opioid dose, though generally increase with
increasing doses of an opioid.45
Bisacodyl
 start with 10e20 mg PO at bedtime
 if necessary, increase by stages to 20 mg PO t.i.d.
 by suppository: 10e20 mg PR once daily.
Senna
 start with 17.2 mg at bedtime or, if taking opioids, 17.2 mg b.i.d.
 if necessary, increase progressively to 17.2 mg / 25.8 mg / 34.4 mg t.i.d.
Sodium picosulfate (UK)
 start with 5e10 mg at bedtime; 10 mg if taking regular opioids
 if necessary, increase daily by 5 mg until a satisfactory result is achieved
 median satisfactory dose ¼ 15 mg at bedtime
 typical maximum dose ¼ 30 mg.34
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Supply
The drugs listed here are purposely limited to selected products containing only a stimulant laxative.
Note that the relative costs vary between countries. For example, in the USA, the cost of senna syrup is
more than 10 times the cost of sugar-free senna solution in the UK; and, compared with bisacodyl, the
price of senna is relatively higher. In the USA, the cost of bisacodyl suppositories is about 7 times
more than the tablets, whereas in the UK the price differential is marginal. The prices below generally
reflect those in the USA.
In the USA, the standard senna tablet contains 8.6 mg of sennosides and the syrup contains 8.8 mg/
5 mL; in the UK, the tablet contains 7.5 mg and the syrup 7.5 mg/5 ml.
Senna (generic)
Tablets total sennosides 8.6 mg/tablet, 28 days @ 17.2 mg at bedtime ¼ $11.
Oral syrup total sennosides 8.8 mg/5 mL, 28 days @ 10 mL at bedtime ¼ $34.
Bisacodyl (generic)
Tablets e/c 5 mg, 28 days @ 10 mg at bedtime ¼ $4.
Suppositories 10 mg, 28 days @ 10 mg once daily ¼ $28.
Sodium picosulfate (generic, UK)
Oral syrup 5 mg/5 mL, 28 days @ 10 mL at bedtime ¼ $8.
Example Protocol for Opioid-induced Constipation in Patients With Advanced Illness
Generally, all patients with advanced illness who are prescribed an opioid also should be prescribed
senna, with the aim of achieving a regular bowel movement without straining every 1e3 days. Occasionally, rather than automatically changing to senna, it may be more appropriate to optimize a patient’s
existing regimen.
This protocol also provides a suitable approach to managing constipation in patients not on opioids.
In this circumstance, smaller doses may well suffice.
1. Ask about the patient’s past and present bowel habit and use of laxatives; record the date of last bowel
action.
2. Palpate for fecal masses in the line of the colon; examine the rectum digitally if the bowels have not
been open for $3 days or if the patient reports rectal discomfort or has diarrhea suggestive of fecal
impaction with overflow.
3. For inpatients, keep a daily record of bowel actions.
4. Encourage fluids generally, and fruit juice and fruit specifically.
5. When an opioid is prescribed, prescribe senna (Box A) and titrate the dose according to response.
6. During dose titration and subsequently: if $3 days since last bowel action, give suppositories, e.g., bisacodyl 10 mg and glycerol 4 g, or a micro-enema. If these are ineffective, administer a phosphate
enema and possibly repeat the next day.
7. If the maximum tolerated dose of senna is ineffective (Box A), halve the dose and add an osmotic
laxative, then titrate as necessary, e.g.:
 lactulose 15 mL once dailyeb.i.d. or
 polyethylene glycol (macrogol) 1 sachet each morning
8. Alternatively, prescribe SC methylnaltrexone (Box B).
9. If the stimulant laxative causes intestinal colic, divide the total daily dose into smaller more frequent
doses. Alternatively, change to an osmotic laxative (see above), then titrate as necessary.
10. An osmotic laxative may be preferable in patients with a history of colic with senna or other stimulant
laxative, e.g., bisacodyl.
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Box A. Dose schedule for senna
 if not constipated:
generally start with 17.2 mg at bedtime
if no response after 24e48 h, increase to 17.2 mg at bedtime and each morning
 if already constipated
generally start with 17.2 mg at bedtime and each morning
if no response after 24e48 h, increase to 25.8 mg at bedtime and each morning
 if no response after a further 24e48 h, consider adding a third daytime dose
 if necessary, consider increasing to 34.4 mg t.i.d., occasionally higher.

Box B. Methylnaltrexone for opioid-related constipation
Methylnaltrexone is relatively expensive ($55 per 12 mg vial) and should be considered only when the
optimum use of laxatives is ineffective. Because constipation in advanced disease is generally multifactorial in origin, methylnaltrexone does not replace the need for other laxatives. Most patients who
respond do so after 1e2 doses.
 marketed as a SC injection for use in patients with “advanced illness” and opioid-related constipation despite treatment with laxatives
 about 1/3e1/2 of patients given methylnaltrexone have a bowel movement within 4 h, without loss
of analgesia or the development of opioid withdrawal symptoms
 dose recommendations (from USA PI):
for patients weighing 38e62 kg, start with 8 mg on alternate days
for patients weighing 62e114 kg, start with 12 mg on alternate days
outside this range, give 150 microgram/kg on alternate days
in severe renal impairment (creatinine clearance <30 mL/min), the dose should be halved
the interval between administrations can be varied, either extended or reduced, but not more
than once daily
 methylnaltrexone is contraindicated in cases of known or suspected bowel obstruction. It should be
used with caution in patients with conditions which may predispose to perforation. Common undesirable effects include abdominal pain/colic, diarrhea, flatulence, and nausea; these generally
resolve after a bowel movement; postural hypotension also can occur.

Abbreviations/Key
b.i.d
e/c
PO
PR
RCT
t.i.d

bis in die, twice daily
enteric coated
Per os, by mouth
Per rectum
Randomized controlled trial
ter in die, three times daily

References

care patients: a cross-sectional survey of the EAPC
Research Network. J Opioid Manag 2009;5:11e21.

1. Laugsand EA, Kaasa S, de Conno F, Hanks G,
Klepstad P, Research Steering Committee of the EAPC.
Intensity and treatment of symptoms in 3,030 palliative

2. Borgsteede SD, Deliens L, Zuurmond WW, et al.
Prescribing of pain medication in palliative care. A

312

Twycross et al.

survey in general practice. Pharmacoepidemiol Drug Saf
2009;18:16e23.
3. Clemens KE, Klaschik E. Management of constipation in palliative care patients. Curr Opin Support Palliat
Care 2008;2:22e27.
4. Larkin PJ, Sykes NP, Centeno C, et al, European
Consensus Group on Constipation in Palliative Care. The
management of constipation in palliative care: clinical
practice recommendations. Palliat Med 2008;22:796e807.
5. Levy MH. Pharmacologic treatment of cancer pain.
N Engl J Med 1996;335:1124e1132.
6. Pappagallo M. Incidence, prevalence, and management of opioid bowel dysfunction. Am J Surg 2001;
182(Suppl 5A):11Se18S.
7. Bouvy ML, Buurma H, Egberts TC. Laxative
prescribing in relation to opioid use and the influence
of pharmacy-based intervention. J Clin Pharm Ther
2002;27:107e110.
8. Herndon CM, Jackson KC 2nd, Hallin PA. Management of opioid-induced gastrointestinal effects in
patients receiving palliative care. Pharmacotherapy
2002;22:240e250.
9. Hawley PH, Byeon JJ. A comparison of sennosidesbased bowel protocols with and without docusate in
hospitalized patients with cancer. J Palliat Med 2008;11:
575e581.
10. Vignaroli E, Bennett MI, Nekolaichuk C, et al. Strategic pain management: the identification and development of the IAHPC opioid essential prescription
package. J Palliat Med 2011 Oct 20. [Epub ahead of print].
11. Droney J, Ross J, Gretton S, et al. (2008) Constipation in cancer patients on morphine. Support Care
Cancer 2008;16:453e459.
12. Candy B, Jones L, Goodman ML, Drake R,
Tookman A. Laxatives or methylnaltrexone for the
management of constipation in palliative care patients.
Cochrane Database Syst Rev 2011;1:CD003448.
13. Kurz A, Sessler DI. Opioid-induced bowel dysfunction: pathophysiology and potential new therapies.
Drugs 2003;63:649e671.

Vol. 43 No. 2 February 2012

17. Candrilli SD, Davis KL, Iyer S. Impact of constipation on opioid use patterns, health care resource utilization, and costs in cancer patients on opioid therapy.
J Pain Palliat Care Pharmacother 2009;23:231e241.
18. Mancini IL, Hanson J, Neumann CM, Bruera ED.
Opioid type and other clinical predictors of laxative
dose in advanced cancer patients: a retrospective study.
J Palliat Med 2000;3:49e56.
19. Radbruch L, Sabatowski R, Loick G, et al. Constipation and the use of laxatives: a comparison between
transdermal fentanyl and oral morphine. Palliat Med
2000;14:111e119.
20. Twycross RG, Lack SA. Control of alimentary symptoms in far advanced cancer. Edinburgh: Churchill Livingstone, 1986:173e174.
21. Twycross RG, Harcourt JMV. The use of laxatives at
a palliative care centre. Palliat Med 1991;5:27e33.
22. Noguera A, Centeno C, Librada S, Nabal M. Clinical
use of oral laxatives in palliative care services in Spain.
Support Care Cancer 2010;18:1491e1494.
23. Tramonte SM, Brand MB, Mulrow CD, et al. The
treatment of chronic constipation in adults. A systematic
review. J Gen Intern Med 1997;12:15e24.
24. Kamm MA. Constipation and its management. BMJ
2003;327:459e460.
25. McMillan SC. Assessing and managing opiateinduced constipation in adults with cancer. Cancer
Control 2004;11:3e9.
26. Avila JG. Pharmacologic treatment of constipation in
cancer patients. Cancer Control 2004;11:10e18.
27. Jou€
et P, Sabate JM, Flourie B, et al. Effects of therapeutic doses of lactulose vs. polyethylene glycol on
isotopic colonic transit. Aliment Pharmacol Ther 2008;
27:988e993.
28. Saunders DR, Sillery J, Rachmilewitz D. Effect of dioctyl sodium sulfosuccinate on structure and function of
rodent and human intestine. Gastroenterology 1975;69:
380e386.

14. Beubler E. Opiates and intestinal transport: in vivo
studies. In: Turnberg LA, ed. Intestinal secretion. Hertfordshire, UK: Smith Kline and French, Hertfordshire,
1983:53e55.

29. Jauch R, Hankwitz R, Beschke K, Pelzer H. Bis(p-hydroxyphenyl)-pyridyl-2-methane: the common laxative principle of bisacodyl and sodium picosulfate.
Arzneimittelforschung 1975;25:1796e1800.

15. Sykes N. The relationship between opioid use and
laxative use in terminally ill cancer patients. Palliat
Med 1998;12:375e382.

30. Lennard-Jones J. Clinical aspects of laxatives, enemas
and suppositories. In: Kamm M, Lennard-Jones J, eds.
Constipation. Petersfield, UK: Wrightson Biomedical
Publishing, 1994:327e341.

16. Bell T, Annunziata K, Leslie JB. Opioid-induced constipation negatively impacts pain management, productivity, and health-related quality of life: findings from
the National Health and Wellness Survey. J Opioid Manag 2009;5:137e144.

31. De Schryver AM, Samsom M, Smout AI. Effects of
a meal and bisacodyl on colonic motility in healthy
volunteers and patients with slow-transit constipation.
Dig Dis Sci 2003;48:1206e1212.

Vol. 43 No. 2 February 2012 Therapeutic Reviews: Stimulant Laxatives and Opioid-Induced Constipation

32. Flig E, Hermann TW, Zabel M. Is bisacodyl absorbed
at all from suppositories in man? Int J Pharm 2000;196:
11e20.
33. Godding EW. Constipation and allied disorders: 3.
Therapeutic agents-chemical laxatives (section 2). The
Pharmaceutical Journal 1975;215:60e62.
34. Twycross RG, McNamara P, Schuijt C, Kamm MA,
Jordan C. Sodium picosulfate in opioid-induced constipation: results of an open-label, prospective, doseranging study. Palliat Med 2006;20:419e423.
35. Agra Y, Sacristan A, Gonzalez M, et al. Efficacy of senna
versus lactulose in terminal cancer patients treatment with
opioids. J Pain Symptom Manage 1998;15:1e7.
36. Ramesh PR, Kumar KS, Rajagopal MR,
Balachandran P, Warrier PK. Managing morphineinduced constipation: a controlled comparison of an
Ayurvedic formulation and senna. J Pain Symptom
Manage 1998;16:240e244.
37. Sykes N. A clinical comparison of laxatives in
a hospice. Palliat Med 1991;5:307e314.
38. Sykes N. A clinical comparison of lactulose and senna
with magnesium hydroxide and liquid paraffin emulsion
in a palliative care population. Unpublished data, 1991.
[Cited in Candy B, Jones L, Goodman ML, Drake R, Tookman A. Laxatives or methylnaltrexone for the management of constipation in palliative care patients.
Cochrane Database Syst Rev 2011;1:CD003448.]

313

39. Portenoy RK, Thomas J, Moehl Boatwright ML, et al.
Subcutaneous methylnaltrexone for the treatment of
opioid-induced constipation in patients with advanced
illness: a double-blind, randomized, parallel group, doseranging study. J Pain Symptom Manage 2998;35:458e468.
40. Thomas J, Karver S, Cooney GA, et al. Methylnaltrexone for opioid-induced constipation in advanced illness.
N Engl J Med 2008;358:2332e2343.
41. Chamberlain BH, Cross K, Winston JL, et al.
(2009) Methylnaltrexone treatment of opioid-induced
constipation in patients with advanced illness. J Pain
Symptom Manage 2009;38:683e690.
42. Mori H, Sugie S, Niwa K, Takahashi M, Kawai K.
Induction of intestinal tumours in rats by chrysazin. Br
J Cancer 1985;52:781e783.
43. Mori H, Sugie S, Niwa K, et al. Carcinogenicity of
chrysazin in large intestine and liver of mice. Jpn J
Cancer Res 1986;77:871e876.
44. Committee on Safety of Medicines and Medicines
Control Agency. Danthron restricted to constipation in
the terminally ill. Current Problems in Pharmacovigilance 2000;26:4. Available from http://www.mhra.gov.
uk/home/groups/plp/documents/websiteresources/
con007462.pdf.
45. Sykes NP. A volunteer model for the comparison of
laxatives in opioid-related constipation. J Pain Symptom
Manage 1996;11:363e369.

