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Abstract

Purpose of Review Chronic diarrhea is a common problem in all age groups but is a particularly challenging diagnostic problem
in the elderly, since many different conditions need to be considered. The purpose of this review is to discuss the evaluation of
chronic diarrhea in older individuals. It highlights those conditions that seem to occur with increased frequency in the elderly,
discusses the diagnostic tests that are of greatest value in sorting out these problems, and presents an approach to evaluation that is
both practical and affordable.

Recent Findings There appears to be little value in distinguishing irritable bowel syndrome with diarrhea (IBS-D) from functional
diarrhea in most patients, including older individuals. Both conditions need a thoughtful analysis of potential causes that may lead
to more focused treatment. Older individuals may be more at risk of having certain structural disorders, and these need to be
considered when constructing a differential diagnosis. In addition, elderly patients may have atypical presentations of specific
disorders that require an increased index of suspicion. Diagnostic tests generally seem to perform well in older patients but have
not been validated in this cohort of patients. Although the pretest probabilities of certain diseases are different in the elderly, the
conventional algorithm for assessment of chronic diarrhea should lead to a diagnosis in most cases.

Summary Better studies are needed to adequately quantitate the likelihood of different diagnoses and the operating characteristics
of diagnostic tests in older patients with chronic diarrhea. Lacking that information, physicians can still do a good job of making a
diagnosis in these patients by adopting a stepwise approach.

Keywords Chronic diarrhea - Elderly - Differential diagnosis - Epidemiology

Introduction complemented by a careful physical examination and basic

diagnostic tests [2¢, 3e]. Initially, thought needs to be given

Chronic diarrhea—the habitual passage of unformed stools for
>4 weeks—is a common symptom in people of all ages,
occurring in 6.6% of the population [1]. It has a broad differ-
ential diagnosis, encompassing many different structural prob-
lems, absorptive and biochemical anomalies, infections, and
functional problems. Sorting out the different causes of chron-
ic diarrhea can be difficult. The standard evaluation of patients
with chronic diarrhea begins with a detailed history,
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to several possibilities: (a) fecal incontinence masquerading as
diarrhea, (b) iatrogenic diarrhea due to drugs, surgery, or ther-
apeutic radiation, (¢) chronic infections, and (d) irritable bow-
el syndrome with diarrhea (IBS-D) for those patients with
abdominal pain related to changes in stool form or frequency
who meet the published criteria. Most patients with IBS-D
have underlying food intolerances, bile acid malabsorption,
or small intestinal bacterial overgrowth which can be evaluat-
ed with therapeutic trials or further diagnostic testing. If a
diagnosis has not been reached after this initial evaluation,
most patients should then undergo an evaluation for structural
problems with abdominal imaging (CT or MRI scan with
enterography) and colonoscopy with mucosal biopsies. If di-
arrhea still evades diagnosis, comprehensive stool analysis
can help to categorize the type of diarrhea and direct further
evaluation [4].

The main question of this review is to what extent this
diagnostic approach needs to be altered for older patients.
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The likelihood of having specific problems varies as patients
go through life, but there is no sharp age cut-off for disease
prevalence. Likewise, there is no precipitous change in gas-
trointestinal physiology as we age that makes one arbitrary
age more relevant to this discussion than another. For pur-
poses of this discussion though, I will define “older persons”
as age 65 and above, roughly the last quarter of the average
lifespan in economically advantaged countries.

Epidemiology of Chronic Diarrhea
in the Elderly

Relatively few population-based epidemiologic studies of
chronic diarrhea have been published from US data. Two
patient-reported symptom surveys in the general population
conducted 25 years apart suggest that diarrhea is common but
is reported less often by older respondents than younger indi-
viduals [5, 6]. A survey in Olmsted County, MN, focused on
elderly community residents aged 65-93 yielded an age- and
sex-adjusted prevalence of chronic diarrhea of 14.2% (95%
Cl, 10.1-18.2%) [7]. A more recent national survey showed
prevalences of 9.7% and 9.6% in respondents aged 60—69 and
70+ (95% CI, 6.2-13.2% and 6.3-12.9%, respectively) [1].
These studies suggest that chronic diarrhea may be somewhat
more common in the elderly than in the general population.
No information is available from these studies about the
causes of diarrhea. Despite the widespread use of electronic
health records in the USA, there is no good picture of the
frequency of specific diagnoses in either younger or older
patients with chronic diarrhea. Most information about disease
frequency in the USA comes from tertiary centers and is sub-
ject to referral bias. Epidemiologic studies from Europe are
more inclusive of data from broader populations but are still
subject to variations in diagnosis coding.

Incidence and prevalence data also are complicated by the
fact that older individuals tend to have more coexisting ill-
nesses and take more medications than younger individuals.
For example, the prevalence of diabetes increases in the elder-
ly. Diabetes has been associated with an increased prevalence
of diarrhea (11.2% vs. 6.0% in non-diabetics, p <0.0001) [8].
In any given individual, it may be difficult to attribute diarrhea
to diabetes or one of its complications, such as small intestinal
bacterial overgrowth, pancreatic exocrine insufficiency, celiac
disease, and autonomic neuropathy. Just by being older, elder-
ly individuals will have had more time to develop chronic
diseases and may be taking medications which may be asso-
ciated with diarrhea. In addition, different diagnoses may be-
come more common as patients age, making the prior proba-
bilities of specific diagnoses different than in younger
individuals.

All of this makes it difficult to assign accurate pretest prob-
abilities for various problems that might be causing diarrhea in
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older patients. Currently, clinicians rely on their “gut feelings”
about the likelihood of specific problems and use this to in-
form their selection of diagnostic tests in individual patients.
In the future, computer-assisted algorithms will depend on
more accurate assessments of prior probabilities and the oper-
ating characteristics of diagnostic tests. This information will
have to come from population-based sources, such as interop-
erable electronic health records.

Conditions which Seem to Be More Likely
Causes of Diarrhea in Older Patients

Table 1 lists the different categories of diarrhea by stool char-
acteristics and highlights those conditions under each category
which seem to be more common in older individuals. For the
reasons stated above, precise prevalence data are unavailable
for most of these. This list also does not take into account
coexisting conditions which may make diarrhea more or less
likely to occur.

Osmotic Diarrhea Patients with watery diarrhea due to inges-
tion of poorly absorbed substances are said to have osmotic
diarrhea [4]. While ingestion of these materials in sufficient
amounts will cause diarrhea at any age, some poorly absorbed
substances are more likely to be ingested by older individuals.

Table 1 Causes of diarrhea that may be more common in older
individuals by type of diarrhea

Watery, osmotic diarrhea
Ingestion of magnesium supplements
Sorbitol ingestion in elixirs, medications

Lactose intolerance (developing late in patients with fading lactase
persistence)

Enteral nutrition

Watery, secretory diarrhea
Medications
Microscopic colitis

Inflammatory diarrhea
Malignancy
Radiation enteritis

Recurrent Clostridioides difficile colitis

Fatty diarrhea
Enteropathy (autoimmune, drug-induced, e.g., olmesartan)
Whipple’s disease
Chronic mesenteric ischemia
Small intestinal bacterial overgrowth (SIBO)
Post-operative diarrhea

Chronic pancreatitis
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For example, many older adults are advised to take calcium
and magnesium supplements to try to prevent osteopenia.
There may be sufficient magnesium in the dose ingested to
cause diarrhea. Similarly, many older individuals take liquid
medications to avoid swallowing a pill. Many of these liquid
medications include sorbitol as a sweetener; this too can in-
duce diarrhea if taken in large enough quantities.

Dietary components also may contribute to osmotic diar-
rhea. The best example of this is lactose intolerance in patients
with lactase deficiency. Juvenile mammals depend on muco-
sal lactase activity to digest and absorb lactose in milk. Most
mammals decrease lactase activity after weaning when it is no
longer needed. Humans tend to have down-regulation of lac-
tase activity toward the end of adolescence except for those
who have inherited a mutation for lactase persistence [9, 10].
These individuals can continue to consume lactose into adult
life. Even in this group, however, lactase activity may de-
crease in time, and previously tolerated amounts of lactose
may now produce excess flatus and osmotic diarrhea. Older
individuals are more likely than younger individuals to have
this age-related reduction in lactase activity. Enteral feeding is
another way in which poorly absorbed substances may enter
the alimentary tract; it to may be associated with diarrhea in
some patients [11].

Secretory Diarrhea Secretory diarrhea has a broad differential
diagnosis, but relatively few of these conditions are particu-
larly likely to happen in older individuals. Medications are a
frequent cause of secretory diarrhea, and it is important to
assess each patient’s exposure to potential drug-induced diar-
rhea by reviewing the medication list [12, 13]. Because of the
increasing likelihood of concurrent diseases as patients age,
the number of medications consumed may go up with time
making this a more likely possibility.

Despite its name (which might suggest an inflammatory
type of diarrhea), microscopic colitis usually presents with a
watery, secretory diarrhea. Microscopic colitis has been attrib-
uted to various medications and immune phenomena but fre-
quently occurs without a remediable cause [14e, 15].
Epidemiologic studies from Sweden and Olmsted County
show a marked increase in the incidence and prevalence of
microscopic colitis in the seventh and eighth decades of life
[16, 17]. Anecdotal experience in referral centers suggests that
microscopic colitis is among the most common causes of se-
cretory diarrhea in the elderly. The frequency with which it is
found in older individuals makes it important to obtain
colonoscopic biopsies in elderly patients being evaluated for
chronic diarrhea.

Fatty Diarrhea Several conditions causing malabsorption may
occur more frequently in the elderly [18, 19]. The most com-
mon presentation of Whipple’s disease, infection of the gut
with Tropheryma whipplei, is in older patients with weight

loss, fatty stools, and systemic manifestations (e.g., arthritis,
heart disease, neuropathy) [20]. Two other rare syndromes
producing malabsorption in older patients are autoimmune
enteropathy and drug-induced enteropathy (typically due to
ingestion of angiotensin II receptor blockers, such as
olmesartan) [21, 22]. Celiac disease does not appear to be
more common in older individuals but can present for the first
time at an advanced age and needs to be considered [23].
Another condition typically affecting older patients and some-
times producing fatty diarrhea is chronic mesenteric ischemia,
although the weight loss in this condition may be more due to
food avoidance than to malabsorption [24]. These conditions
typically produce histologic changes in the small bowel mu-
cosa and point out the need for obtaining small intestinal bi-
opsies in older patients presenting with fatty diarrhea.

Not all conditions producing steatorrhea are associated
with mucosal changes, however. In the absence of underlying
diseases, aging does not produce enough reduction in exocrine
pancreatic secretion to produce steatorrhea [25]. It is conceiv-
able that aging-associated problems like diabetes may produce
exocrine pancreatic insufficiency and thus the prevalence of
pancreatic insufficiency may be higher in older patients than
in younger patients. The course of chronic pancreatitis may
differ from that in younger patients with more pseudocysts,
more pancreatic exocrine insufficiency, and less abdominal
pain [26]. Pancreatic insufficiency should be part of the dif-
ferential diagnosis of steatorrhea, and imaging of the pancreas,
functional testing, or a therapeutic trial of pancreatic enzyme
replacement therapy may be part of the diagnostic evaluation.

One condition causing steatorrhea that probably is more
common in older individuals is small intestinal bacterial over-
growth (SIBO) [27, 28¢]. This may occur as a result of drugs
inhibiting gastric acid secretion (e.g., proton pump inhibitors),
structural abnormalities (e.g., jejunal diverticulosis or previ-
ous gastric surgery), or motility disorders of the upper gastro-
intestinal tract which may inhibit clearance of luminal bacteria
(e.g., scleroderma). Since many of these underlying causes are
more likely to occur in the elderly, SIBO should be a consid-
eration in older patients presenting with steatorrhea. Frail el-
ders may be at special risk [29]. Quantitative culture of small
bowel contents or breath testing (typically with glucose) can
be used to confirm or lend credence to this diagnosis [28¢].

Inflammatory Diarrhea Although there may be a second
peak in incidence of inflammatory bowel disease (IBD)
in older patients, most patients with ulcerative colitis or
Crohn’s disease present at a younger age. Unfortunately,
when IBD does occur in older individuals, it often has a
severe course. Anyone with chronic diarrhea who has
blood and/or pus in stool should be evaluated for IBD
with colonoscopy regardless of age [30-32]. In addition
to IBD, colonoscopy in patients with inflammatory di-
arrhea may reveal other problems that occur in older

@ Springer



45 Page4of 7

Curr Gastroenterol Rep (2019) 21: 45

patients with increased prevalence, such as malignancy
or radiation enteritis.

Invasive infections can cause inflammatory diarrhea, but
most of these present as acute illnesses in young and old alike
[33, 34]. One exception is recurrent Clostridioides difficile
infection, which seems to occur predominantly in older indi-
viduals who may have senescent immune systems [35, 36].
This infection occurs both in institutional and free-living set-
tings and is an important consideration in elderly patients in
whom the risk of mortality is higher than in younger patients.
Initial diagnosis of C. difficile typically involves a screening
test, such as a glutamate dehydrogenase assay (GDH) or
nucleic acid amplification test (NAAT), with positive results
evaluated with a second stage test (sensitive enzyme immu-
noassay for C. difficile toxin A/B or toxigenic culture). Other
potential causes for loose stools, such as medications or laxa-
tive use, should be excluded by history before ordering testing
for C. difficile, and only liquid stools should be sent for assay.
Diagnosis of recurrence is tricky; organisms and spores may
be excreted for weeks after the infection has subsided. Very
sensitive tests, such as multiplex PCR testing, may remain
positive for weeks. Confirmation of recurrence should involve
toxin testing or toxigenic culture. Several recent guidelines
address the management of recurrent C. difficile infection
[37e, 38].

IBS-D and Functional Diarrhea in the Elderly

Older patients with chronic diarrhea may meet Rome IV
criteria for IBS-D or functional diarrhea [39°°].
Epidemiologic studies suggest that the incidence (new cases)
of these diagnoses is lower in older individuals than in youn-
ger patients [40]. Moreover, plausible alternative diagnoses
may be more common than in younger individuals. In my
opinion, this alters the equipoise of the standard advice to
make a diagnosis of IBS-D based on history alone and pro-
ceed with treatment with minimal or no evaluation. To my
knowledge, this has not been studied scientifically as yet in
older subjects; it should be. Clinicians should keep an open
mind toward the further evaluation of chronic diarrhea in older
patients and not settle on IBS-D as a default diagnosis.

Scheme for Evaluating Chronic Diarrhea
in the Elderly

Although the pretest probabilities of specific diagnoses may
be different in the elderly than in younger adults, I think that
the same diagnostic approach previously advocated for adults
with chronic diarrhea will lead to an expeditious diagnosis and
specific treatment for most elderly patients [3e°].
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It starts with a comprehensive history, thoughtful physical
examination including digital rectal examination, and simple
laboratory evaluation (complete blood count, comprehensive
metabolic profile, C-reactive protein level, fecal occult blood
test, fecal lactoferrin (or calprotectin or smear for white blood
cells), and microbiology studies). The clinician then should
consider one of five different possibilities: (a) fecal inconti-
nence, (b) iatrogenic diarrhea, (c) chronic infections, (d) IBS-
D, or (e) everyone else with chronic diarrhea, including those
in the other categories who have not improved with empiric
therapy.

Fecal incontinence is a prevalent problem in older individ-
uals. It comes up in this context because most patients consid-
er incontinence to be a manifestation of severe diarrhea and
use the term “diarrhea” when describing fecal incontinence. In
point of fact, incontinence usually is related to malfunctions of
the nerves and muscles that mediate continence and is present
in approximately 5% of elderly subjects [41]. Being clear
about what the patient means when they complain of diarrhea,
asking specifically about the accidental passage of stool, and
assessing continence dynamics with a digital rectal examina-
tion are the most straightforward ways to assess this possibil-
ity. One important problem to recognize in institutionalized
elders is overflow incontinence related to fecal impaction;
digital rectal examination can detect impaction if present
[42]. If fecal incontinence seems likely, assessment of
anorectal dynamics with anorectal manometry may be helpful,
and biofeedback training may mitigate the problem.

Iatrogenic diarrhea due to drug therapy, previous surgery,
and radiation therapy also may be more common in the elder-
ly, but its exact prevalence is not known. Older people accrete
more chronic illnesses over time that may be treated with
drugs. Obviously, a careful history including a review of the
medication list can be an important clue. A surprisingly large
number of drugs have been associated with diarrhea as a side
effect [12, 13]. The only way to confirm drug therapy as a
cause for diarrhea is to discontinue the medication and see if
diarrhea goes away. Rechallenge with the potentially
offending agent can strengthen the association. If the drug is
essential and cannot be stopped, reducing the dosage or
adding a nonspecific antidiarrheal drug may improve
Ssymptoms.

Gastrointestinal surgeries, including bariatric surgery, bow-
el resection, and cholecystectomy, have been associated with
diarrhea in some patients [43]. Again, older individuals are
more likely than younger patients to have had surgeries be-
cause of their longer lifespans. Several different mechanisms
may cause diarrhea postoperatively, including reduced fluid
and electrolyte absorptive capacity, bile acid malabsorption,
SIBO, and altered motility. Defining the mechanism for post-
surgical diarrthea may help with treatment. Therapy with opi-
oid antidiarrheal agents may optimize absorption by allowing
more time for absorption to take place by slowing motility
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[44]. Bile acid binders may help some patients with relatively
small ileal resections by reducing intracolonic bile acid con-
centrations below the cathartic threshold, and antibiotics may
suppress SIBO [28e, 45]. The extent to which diagnostic tests
for these mechanisms are needed versus therapeutic trials de-
pends on the utility of the diagnostic specific tests available to
the clinician. Radiation therapy may produce ideal dysfunc-
tion or frank radiation enterocolitis which often is treated em-
pirically with bile acid binders or opioid antidiarrheal drugs
[46].

Infections usually cause acute diarrhea which subsides
within a few days or weeks. Some agents can produce chronic
diarrhea and should be considered in any patient presenting
with diarrhea. Traditional culture and microscopy techniques
can be applied, but newly developed multiplex PCR testing
can identify most enteric pathogens within a few hours with a
single test. As mentioned before, results of PCR testing need
to be interpreted with care, however, because the tests are so
sensitive [47]. PCR evidence of pathogens in the stool may
reflect only transient carriage and may persist for weeks after
clinical evidence of infection has subsided. When the infec-
tion is the cause of chronic diarrhea, antibiotic therapy usually
is needed.

The fourth possibility to consider after the initial assess-
ment is IBS-D or functional diarrhea. It is important that pa-
tients meet the published criteria for IBS-D before assigning
this diagnosis [39+¢]. New onset IBS-D may be less common
in the elderly than in younger patients, but it does occur. The

diagnostic thought process should not stop with a diagnosis of
IBS-D. Most individuals with IBS-D have one of three under-
lying diagnoses: food intolerances, bile acid malabsorption, or
SIBO (usually without steatorrhea) [3¢¢]. The relative frequen-
cies of these disorders may be different in older patients with
IBS-D, but this has not been studied. A food and symptom
diary can help identify potential food intolerances and direct
elimination diets; alternatively, a therapeutic trial of a low
FODMAPs (fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols) diet may be tried [48].
Diagnostic testing for bile acid malabsorption with a
SeHCAT retention test (where available) or serum C4 level
may be helpful in identifying bile acid malabsorption as a
mechanism for IBS-D, but a therapeutic trial of a bile acid
binder may be a more direct strategy in most settings [45,
49¢]. SIBO can be assessed with the quantitative culture of
small bowel contents or breath hydrogen testing with a variety
of substrates [28¢]. Alternatively, patients can receive a thera-
peutic trial of antibiotics targeted at SIBO. Antibiotic therapy
can mitigate diarrhea due to SIBO but does nothing to address
the underlying cause of SIBO, and so recurrence is likely.
Patients not falling into any of the four categories and those
that do not respond to treatment for the suspected cause need
further evaluation. This stage begins with additional laborato-
ry tests (if not previously done), including testing for celiac
disease (IgA anti-tissue transglutaminase and total IgA level)
and a qualitative or quantitative fecal fat test. The next step is
to examine the structure of the gastrointestinal tract with CT or

OSMOTIC DIARRHEA SECRETORY DIARRHEA
e Carbohydrate/sugar e Microscopic colitis
alcohol malabsorption e Medications, stimulant laxatives
e Magnesium, sulfate, Bile salt malabsorption
phosphate ingestion Celiac disease
e PEG-containing laxatives SIBO
Chronic infections
Endocrine diarrhea
(systemic & tumor syndromes)

e Review stool pH, fecal fat o Idiopathic secretory diarrhea
o Review medication list

FATTY DIARRHEA INFLAMMATORY DIARRHEA

e Maldigestion e Crohn's disease
o Exocrine pancreatic o Ulcerative colitis
insufficiency o Infectious colitis
o Duodenal bile acid e Ischemic or radiation
deficiency colitis
o Classical SIBO e Microscopic colitis
e Malabsorption e Colon cancer, lymphoma

o Mucosal disease
(e.g., celiac disease)
o Short bowel syndrome

o Prescription, OTC

o Chronic bowel ischemia
o Lymphatic obstruction

e Colonoscopy + ileoscopy
with biopsies
e CT/MR scan of abdomen &

& herbal drugs
e Stool magnesium, sulfate, e Review previous studies
phosphate & PEG assays o Imaging, biopsies

o Diet/symptom diary
o Elimination diets

Review medication list

Serum C4/FGF19 test

Trial of bile acid binder

Colonoscopy with biopsies

Endoscopy with small bowel

biopsy

o Small bowel aspirate for
quantitative culture

e Breath hydrogen testing

e Serum cortisol, TSH &
thyroxine levels

e Serum gastrin, VIP, calcitonin

levels

pelvis with enterography

o Endoscopy with small bowel
biopsy

o Small bowel aspirate for
quantitative culture

e Breath hydrogen testing

o CCK-secretin test for exocrine

pancreatic insufficiency

o Fecal elastase-1 or
chymotrypsin test

o Therapeutic trial of pancreatic
enzymes

e Serum C4/FGF19 test

Fig. 1 Chronic diarrhea workup by type. Classification by stool
characteristics limits differential diagnosis and directs further diagnostic
testing. In most cases, this allows the establishment of a likely diagnosis

and initiation of effective therapy (from: Schiller LR. Chronic diarrhea in
the older adult. In: Geriatric Gastroenterology, 2nd ed., C. S. Pitchumoni
and T. S. Dharmarajan, eds. Springer-Verlag, New York, in press)
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MRI imaging with enterography and colonoscopy with biop-
sies. Upper gastrointestinal tract endoscopy with small bowel
biopsy also should be done, if steatorrhea is present. These
studies will identify many potential causes of diarrhea, includ-
ing inflammatory bowel disease, microscopic colitis, malig-
nancies, fistulas, mucosal diseases, and pancreatic disease.

If no structural problems are identified, more clues need to
be assembled. This can be done by quantitative chemical anal-
ysis of stool (stool electrolytes, pH, osmolality, fat excretion)
[4]. Along with testing for fecal leukocytes and red blood
cells, these tests can be used to categorize diarrhea into one
of three types: watery (with subtypes of osmotic and secretory
diarrhea), inflammatory, and fatty. Each category has a more
restricted differential diagnosis than the whole and a suite of
tests that can lead to a diagnosis (Fig. 1).

Conclusions

Chronic diarrhea in the elderly presents a challenging differ-
ential diagnosis which may differ some from that in younger
individuals, particularly in the pretest probabilities of specific
diagnoses. Epidemiological studies should be conducted to
better define the prevalence and pretest probabilities of condi-
tions causing chronic diarrhea in older patients. The evalua-
tion of older patients with chronic diarrhea can follow the
same staged diagnostic approach advocated for other adults
with a good likelihood that a diagnosis can be reached. IBS-D
may be less common in older patients than in younger indi-
viduals. The canny clinician should look beyond a diagnosis
of IBS-D in older patients with chronic diarrhea; often the
diagnosis will prove to be something else.
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