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A B S T R A C T
Background Irritable bowel syndrome is a very common condition in the elderly, and it can also be extremely 
disabling being able to go to undermine the patient’s independence. We wanted to conduct a study on the 
Territory to test a recently approved molecule for treating a variant with constipation-predominant irritable 
bowel syndrome, testing the treatment in a cohort of elderly subjects and comparing the results with those of 
other existing therapies. Here we exposed the results of our experience.
Material and Methods We conducted an open-label study in the general medicine setting, enrolling patients 
who appeared eligible for drug treatment with the study drug during the medical examination. So we examined 
20 elderly patients. Half of the patients were treated with linaclotide 290 mcg, the other 50% with macrogol 
27.6 g (25%) and psyllium 2 sachets/day (25%), continuing the treatment up to 12 weeks.
Results There was a reduction of bloating in 70% of the Linaclotide group and 80% of the macrogol and 
psyllium group, an improvement/reduction of tenesmus in 100% of patients in the three groups, with a change 
in the quality of stool occurring with Bristol Stool Scale assessment. 60% of patients failed to complete therapy 
in 3 months.
Conclusions Linaclotide is an innovative drug increasingly gaining space in the pharmacopoeia in the 
possession of doctors for treating intestinal disorders on a functional basis. The limited experience has shown 
little tolerance of Linaclotide compared to treatments for longer in force, especially in the elderly
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INTRODUCTION

One of the reasons why the elderly patient often 
turns to his family doctor or specialist is intestinal 
discomfort. Irritable bowel syndrome (IBS) is a chronic 
disease characterized by pain/abdominal discomfort 
regressing with stools/air for at least three days/month 
in the last three months. There is one variant with 
diarrhoea, one with constipation, associated with a rise 
of hard or caprine stools, difficulty of expulsion and 
often reduced evacuations number, tenesmus bloating, 
and one mixed variant. It is one of the most common 
functional gastrointestinal disorders.1-3 The prevalence 
rate is 10-20%, which, according to one estimate, the 
shape with constipation would be represented by 5% of 
cases, with a higher prevalence in women. The disease, 
in any form, adversely affects the quality of life, and it 
is strongly associated with the use of health care and 
an increase in costs.4 We are developing new strategies 
for treating IBS and have produced several innovative 
treatments: pharmacological therapies, lifestyle changes 
and diets, alternative medicine, and gut microbiota 
(Table 1).5-7 Then, chronic constipation is a common 
gastrointestinal disorder disproportionately affecting 
the elderly. Immobility, polypharmacy, and physiologic 
changes contribute to its increased prevalence in this 
population. Most patients are initially treated with 
lifestyle modifications, such as scheduled toileting after 
meals, increased fluid intake, and increased dietary fibre 
intake, then the next step in treating constipation is the 
use of drugs. Linaclotide (receptor agonist for guanylate 
cyclase C) is a molecule suitable for treating the 
symptoms of moderate to severe IBS with constipation. 

It aimed to assess efficacy and safety in a population of 
aged subjects.8 

MATERIAL AND METHODS

We conducted an open-label study in the general 
medicine setting, enrolling patients who appeared 
eligible for drug treatment with the study drug during 
the medical examination. So we examined 20 patients, 
18 females and two males, aged 65+6 years (Figure 
1-A), with the negativity of blood count, serum iron, 
inflammatory markers, antibodies for Celiac disease, 
and blood sugar for the diagnosis of diabetes. In this 
way, we made a differential diagnosis and eliminated 
all those organic secondary causes that could cause 
patient disorders and lead to selection bias. Then, all 
patients had at least one run in the last year occult 
blood test or a colonoscopy, and the results were 
negative. For the characterization of IBS, we used 
the Rome III criteria, Manning criteria and the 
Bristol Stool Scale (BSS), and the evaluation criteria 
recommended by the European Society for Primary 
Care Gastroenterology (ESPCG).9-13 The disorders had 
been present for at least three months and had started 
more than six months before a correct diagnostic 
classification. Half of the patients were treated with 
linaclotide 290 mcg, the other 50% with macrogol 27.6 
g (25%) and psyllium 2 sachets/day (25%), continuing 
the treatment up to 12 weeks (Figure 1-B).

One of the most frequent problems that the doctor 
feels to raise, especially from the patients who turn 
to him for solutions, is the problem of constipation, 

 
Table 1. Current therapies and lifestyle recommendations for constipation – predominant irritable bowel 
syndrome and chronic constipation. 
Therapy Category 
Lubipristone Agent derived from prostoglandin E1 
Linaclotide Activator of the guanylate cyclase-C 

(GC-C) receptor 
Chenodeoxycholic acid Bile acid modulator 
Daikenchuto, hemp seed extract Herbal medications 
Bifidobacterium infantis, Lactobacillus Probiotics 
Prunes, Kiwi Diet 
Prucalopride Serotonin modulators 
Carrying out physical activity, which helps regulate intestinal functions and is a 
tool for affecting stress and anxiety, eating regularly, skipping meals and taking 
care to chew calmly and without haste (also to avoid ingesting air, which can help 
increase intestinal gas and therefore bloating), drink plenty of water, which helps 
soften the stool 

Lifestyle recommendations 
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as a variety of irritable bowel syndrome, well present 
in patients with psychological problems. These are 
“fragile” subjects, mostly stressed ladies, perfect 
and flawless secretaries who spend their existence 
between the practices and the other, trying to give 
their best, of teachers who spend hours and hours 
at school, avoiding going to the toilet because this 
is considered “inconvenient” etc. They are women 
affected by internal conflicts, depressed, who were 
ill with their partner and family, exasperated by the 
psychological defence of their “look” by way of being 
and doing, who have had a difficult childhood, and 
who have not acquired the “ adult objects “, which 
are introverted and fought by emotional states, stress, 
depression, who live under pressure from haste, feed 
poorly. Depression is also a widespread disease in the 
elderly population with a high prevalence. 

We thus wanted to characterize this sub-population 
of patients using a validated scale. We assessed 
the point prevalence of depression and determined 
associations with disease activity, quality of life, and 
medication adherence in our elderly patients with 
IBS in this clinical experience. Depressive symptoms 
were rated with the Geriatric Depression Scale (GDS) 
with 15 items, which is a geriatric scale easy to 
administer, well understandable by the subjects, and 
usable in a short period in order not to increase the 
time of the visit, sensitive and specific as well as used 
also in the gastroenterological field. So, all patients 
were evaluated through the GDS (7+3) (Figure 2) and, 
in case of depressive symptoms with a positive score, 
treated (20%) also pharmacologically (SSRIs).

RESULTS

There was a reduction of bloating in 70% of the 
Linaclotide group and 80% of the macrogol and 
psyllium group, and an improvement/reduction of 
tenesmus in 100% of patients in the three groups, with 
a change in the quality of stool occurred with BSS 
assessment. 60% of patients failed to complete therapy 
of 3 months: there was diarrhoea in 9/10 patients in the 
Linaclotide group, of which (88% of cases, all aged > 
65 years) the extent and the resulting discomfort were 
so severe as to interrupt the treatment, versus 1 case 
of diarrhoea (not limiting diarrhoea) in the macrogol-
group and zero cases in the psyllium-group. 

DISCUSSION

Chemical structure and mechanism of action of 
linaclotide

Linaclotide is a peptide-guanilin. The guanylin 
peptides are a family of peptides with a similar 
structure to the heat-stable enterotoxin produced by 
Escherichia coli and other enteric bacteria that cause 
secretory diarrhoea. These peptides have a structure 
that binds the bound receptors guanylate cyclase; 
this binding leads to a cascade of intracellular 
events leading to activation of the transmembrane 
conductance regulator in cystic fibrosis (CFTR) and 
subsequent transepithelial efflux of chloride ions 
(Cl-) and potassium ions (K+) by enterocytes, with a 
secondary passive secretion of water in the intestinal 
lümen.14

 
  Figure 1. Cohort of patients of the study with proportions according to the gender of the patients (A) and pie chart with 

treatment regimens (B).
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Mechanism of action, pharmacokinetics and 
effects

The molecule is not absorbed, if not in small part, 
for which it acts mainly locally. In the first study by 
Andresen et al.15 of 36 women with IBS-shape with 
constipation, who had received Linaclotide for five 
days at a dose of 1 gram, there was a significantly 
accelerated transit through the ascending colon (p = 
0.004) with an accelerated total transit time through 
the colon in the 48 hours (p = 0.01), in the absence 
of effects on gastric emptying or the transit time at 
the level of the small intestine. There was a reduction 
in stool consistency and greater ease of passage of 
stools.15 The study by Rao et al.16 tested the effects 
of the administration of Linaclotide in 395 patients 
receiving placebo versus 405 receiving Linaclotide: 
the patients who received the drug treatment in the 
first phase of the study were randomized to continue 
treatment with the active drug or stopped it, and they 
received the placebo. A variation of abdominal pain 
was observed with a deflection greater symptom 
pain in the Linaclotide arm.16 Similarly, in the study 
of Quigley et al.17, the reduction of bloating was 
observed; parameters were evaluated weekly. Hence, 
the authors considered only the group receiving the 
drug (-40%) compared to placebo (reduced swelling 
by only 20% in this group of patients) in the 26 weeks 
of therapy. The same study described an improved 
state of health (movement skills, self-care, usual 
activities, pain/discomfort, anxiety/depression) with 
Linaclotide, from baseline to 12 weeks of treatment, 
versus placebo.17 The same period of therapy was 
adopted in the study of Chey et al.18, but on a much 

higher number of patients (n: 804), bringing good 
results regarding the gravity and extent of symptoms 
(abdominal fullness, abdominal cramps, constipation) 
relief of patients, post-treatment satisfaction and with 
a low NNT for analyzed endpoints. A recent review 
defines the promising use.19

Side effects and poor representativeness of the 
elderly in the studies conducted on linaclotide

The most frequent side effect of the drug is 
diarrhoea, usually but not always starting within 
two weeks of treatment. Other side effects consist of 
intestinal bloating, flatulence, epigastric abdominal 
pain, sense of abdominal tension, headache, 
gastroesophageal reflux and vomiting. There is to say 
that patients in the study of Chey had a mean age of 44 
years, as well as those in the study by Rao (mean age 
43.5 years)16,18, well away from the age of the studied 
patients. The elderly patient is more susceptible to 
fluid balance alterations with adverse events ranging 
from neurological symptoms to easier falls and 
electrolyte abnormalities. A more recent Japanese 
experience, with a well-designed randomized 
controlled trial, demonstrated the efficacy of even 
higher drug dosages. However, it largely excluded 
elderly patients.20 Also, in this trial, as in another trial 
of the eastern population, always excluding the elderly 
population, diarrhoea represented a frequent adverse 
event.21 Several causes may alter these delicate 
balances, and diarrhoea in the elderly is undoubtedly 
one of them. Even drugs in this patient population are 
used under close monitoring by the physician, such 
as loop diuretics (furosemide)22 and thiazidic agents23, 

Yes/No 
1. Are you basically satisfied with your life? 
2. Have you dropped many of your activities and interests? 
3. Do you feel that your life is empty? 
4. Do you often get bored? 
5. Are you in good spirits most of the time? 
6. Are you afraid that something bad is going to happen to you? 
7. Do you feel happy most of the time? 
8. Do you often feel helpless? 
9. Do you prefer to stay at home, rather than going out and doing new things? 
10. Do you feel you have more problems with memory than most? 
11. Do you think it is wonderful to be alive now? 
12. Do you feel pretty worthless the way you are now? 
13. Do you feel full of energy? 
14. Do you feel that your situation is hopeless? 
15. Do you think that most people are better off than you are? 

 
 Figure 2. Geriatric Depression Scale (GDS) with 15 items for the evaluation of the presence of depression in elderly subjects. 

Total GDS: 0-4: normal, depending on age, education, complaints; 5-8: mild; 8-11: moderate; 12-15: severe (GDS maximum 
score = 15).
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and some antidiabetic drugs (gliflozins)24. The same 
data sheet of Linaclotide, without contraindication, 
recommended caution in this cluster.25 Recent 
experience evaluating a large sample of subjects 
reported satisfactory outcomes with a low percentage 
of diarrhoea after several weeks of treatment, using 
lower dosages of the molecule.26

Experience limitations
The clinical experience focused on a small cohort 

of patients, so the study sample may not represent 
the universe of the elderly. The study was conducted 
only in the open phase, so the methodology used 
may have unintentionally generated bias in the data, 
both on the subjective (a load of medical observers) 
that the objective (a load of subjects studied and 
the conditions of the study), because the condition 
investigated. Different scales used suffer from a 
certain degree of subjectivity, despite the different 
items. However, given the few patients, the authors 
were careful with the objectivity of their evaluations. 
Our experience, however, is quite similar to that of 
a Portuguese group. However, the study of those 
authors has not been carried out on the territory. It has 
been conducted with certainly more rigorous criteria, 
on the double of the patients seen by us.27 Diarrhoea 
has also previously been reported as a potential 
consequence of the linaclotide-mediated increase 
in gastrointestinal transit and fluid secretion and, as 
such, was the most commonly reported adverse event 
during the recent Alpine study with a population that 
tolerated the four-week treatment well but had an 
average age of 50 years.28

CONCLUSIONS

Linaclotide is an innovative drug that is increasingly 
gaining space in the pharmacopoeia in the possession 
of doctors for the treatment of intestinal disorders 
on a functional basis, as demonstrated in Italy by a 
recent survey promoted by the Italian Association of 
Hospital Gastroenterologists (Associazione Italiana 
Gastroenterologi Ospedalieri, AIGO).29 The limited 
experience has shown little tolerance of Linaclotide 
compared to treatments for longer in force, especially 
in the elderly. In particular, among the adverse events, 
diarrhoea, well known and described in the technical 
sheet, caused by increased secretory activity visceral 
stimulated by the guanylate cyclase C, has proved a 

limiting factor of the treatment, even in cases where 
constipation and symptoms accessories were subject 
to improvement. Use caution in the elderly needs, 
more in patients of older age and should be carefully 
considered in frail elderly suffering from constipation. 
We would need targeted blind studies eminently 
on elderly patients, with particular regard for those 
also suffering from severe, moderate depression and 
dementia, to understand the strengths and limitations 
of this type of treatment in the geriatric field.
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