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Diarrhoea in the critically ill

Annika Reintam Blaser®®, Adam M. Deane®®, and Sonja Fruhwald®

Purpose of review

To summarize existing evidence on definition, epidemiology, mechanisms, risk factors, consequences,
outcome and management of diarrhoea in the critically ill.

Recent findings

In health, diarrhoea is defined as the passage of three or more loose or liquid stools per day. In the
critically ill, the diagnosis is yet to be formalized and reported prevalence of diarrhoea varies according to
the definition used. Recent studies estimate the prevalence between 14 and 21% and describe risk factors
for diarrhoea in critically ill patients. The precipitant of diarrhoea always needs to be identified, as
targeted therapies are important for several causes. Although the majority of patients with diarrhoea
require only supportive care, it is always essential to exclude, or confirm and treat infectious diarrhoea.
There is little evidence to support delaying or withdrawing provision of enteral nutrition in patients with
diarrhoea, and we recommend continuing enteral nutrition whenever possible. However, the consequences
of diarrhoea — hypovolaemia, electrolyte disturbances, malnutrition, skin lesions and contamination of
wounds — should be avoided or at least recognized promptly.

Summary

A definition of diarrhoea and a practical approach to identify the precipitant and to manage diarrhoea in

critically ill patients are proposed.
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INTRODUCTION

Our review summarizes existing evidence regarding
the definition, epidemiology, mechanisms, risk
factors, consequences and outcomes of diarrhoea.
We propose a practical approach to identify the
cause and thereby treat patients with diarrhoea.

DEFINITION

The World Health Organization definition of diar-
rhoea is the passage of three or more loose or liquid
stools per day [1]. However, other experts recom-
mend that rather three criteria must be met: stool
frequency, stool weight and stool consistency [2—4].

Stool frequency three stools or more per day, ora
more frequent passage than is normal for the indi-
vidual, defines this component of the diagnosis [4].
Normal gastrointestinal transit times are considered
to be around 48 h [4].

Stool weight 200g/day or above or volume
250ml/day or above is considered abnormally high
[4]. The average stool weight of healthy meat-eating
adults is 105-140g/24h, being greater in vege-
tarians [4].
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The Bristol Stool Chart is probably the most
widely used description of stool consistency [5],
with loose or watery stools (Bristol Stool Chart type
5-7) required to constitute diarrhoea [5].

In a survey, nursing staff found faecal frequency
more important than consistency and quantity,
whereas agreeing that diarrhoea was present in
only three-fourths of cases, suggesting moderate
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KEY POINTS

o Definition of diarrhoea comprises stool frequency, stool
weight and stool consistency.

e Prevalence of diarrhoea in unselected ICU population is
between 14 and 21%.

e Infectious diarrhoea should always be identified and
treated.

o Risk factors for C. difficile infection-associated
diarrhoea are antimicrobials, age above 60 years, PPI,
exposure to other patients with CDI, residence in a
chronic care facility and severe underlying disease.

e Standardized approach to differential diagnosis and
management is recommended.

reliability between observers when it comes to mak-
ing the diagnosis [6].

For patients with colostomy, grading of chemo-
therapy-induced diarrhoea but not other forms has
been proposed [7].

Extrapolating from data in health, we suggest
that diarrhoea in the critically ill be defined as
the simultaneous presence of stool frequencies
three stools per day or more, with stool weights
200g/day or higher and consistency of stools
categorized as 5-7 on the Bristol Stool Chart.

EPIDEMIOLOGY

Recent studies have estimated the prevalence of
diarrhoea in critically ill patients as between 14
and 21% [8,9,10%], slightly higher when only
patients with enteral nutrition were studied [11]
(Table 1) [8,9,10%11], with the median onset of
symptoms occurring 6 days after ICU admission
[10¥]. However, none of these studies used a strict
definition such as the one proposed above. More-
over, selected patients were studied and/or a limited
period of observation used. Taken together, the true
overall prevalence of diarrhoea in ICU population
is unknown.

Diarrhoea is frequently occurring in critically ill
patients during enteral nutrition, with prevalences
reported varying from 10 to 78% [11-14]. Impor-
tantly, Ferrie and East [11] recently reported a
reduction in the prevalence of diarrhoea from 36
to 23% (P=0.0002) in severely ill tube-fed patients
with the introduction of a bowel management pro-
tocol. However, the mean APACHE II score was sig-
nificantly lower during the second phase of the study
(22 vs. 29%. P <0.001), and this raises the possibility
that diarrhoea occurred more frequently in those
patients that were more severely ill and represents

1070-5295 Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

atypelerror. Such ahypothesisis supported by recent
observational data in which patients with diarrhoea
had greater illness severity scores [10"].

PATHOPHYSIOLOGICAL MECHANISMS OF
DIARRHOEA

Four different pathophysiological mechanisms
underlying diarrhoea have been described: motoric,
osmotic, secretory and exudative [3]. According to a
more recent review [15], we suggest narrowing the
focus to distinguish only between two pathophysio-
logical processes: osmotic, reduced water absorption
because of osmotically active substances intra-
luminally or short passage time; and secretory,
imbalance between absorption and secretion of
electrolytes leading to increased water secretion.

RISK FACTORS

Enteral nutrition may be mistakenly considered a
common precipitant of diarrhoea. Interestingly, a
meta-analysis suggested that the risk of developing
diarrhoea was similar in patients receiving enteral or
parenteral nutrition [16]. In contrast, a recent study
reported that the enteral delivery of more than 60%
of energy targets increased the risk of diarrhoea by
1.75 (1.02-3.01), whereas just the presence of
enteral nutrition had no impact [10"]. These latter
data suggest that there may be a small intestinal
threshold of nutrient absorption [17] and beyond
such a level, malabsorption and diarrhoea occur.
Another factor that appears to be associated with
the risk of diarrhoea is exposure to antimicrobial
drugs [107].

Proven risk factors for diarrhoea in general ICU
population are enteral nutrition more than 60% of
energy target and exposure to antimicrobial drugs.

CLASSIFICATIONS OF DIARRHOEA

Diarrhoea can be described by its severity, duration
and cause.

Severity

Severe diarrhoea requires treatment (e.g. fluids),
whereas mild is self-limiting (Fig. 1). However, the
term ‘mild’ does not exclude the need for interven-
tions, as mild diarrhoea might be infectious and
therefore require treatment.

Duration

Acute diarrhoea lasts for less than 2 weeks and
chronic diarrhoea more than 4 weeks. The majority
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Acute ] [ Duration up to 2 weeks ]

Duration

Chromc

!

[ Duration above 4 weeks ]

No major fluid loss or electrolyte disturbances (cave: mild diarrhoea
Severity does not exclude infectious origin)

Severe ] [ Leads to fluid loss and electrolyte disturbances requiring treatment

Disease-related

Non specific: gut hypoperfusion, hypoalbuminaemia

)
)

Pancreatitis, Crohn disease, SBS etc.]

Specific infections|

Antibiotic-associated with colitis ]

,——[ Medication-related

Antibiotic-associated without colitis ]

Other (e.g. hyperosmolor preparations)]

Osmotic (including motor) ]

Etiology

Infectious

—( Feeding-related [Speciﬂc intolerances (e.g Iactose)]
Bacterial contamination|

Non-infectious ]

Other (e.g. parasites)

FIGURE 1. Classifications of diarrhoea. Different forms of infectious diarrhoea are marked in grey. SBS, short bowel

syndrome.

of critically ill patients have acute diarrhoea, with
89% of diarrhoea episodes in critically ill patients
lasting for 4 days or less [10%,18].

Cause

It is our opinion that differentiation between dis-
ease-related, medication-related and diet-related
diarrhoea is useful.

Infectious vs. noninfectious

Because of differences in management, it is very
important to distinguish additionally between
infectious and noninfectious diarrhoea. Causes
and management of noninfectious diarrhoea are
presented in Table 2 [15,19] and of infectious diar-
rhoea in Table 3 [20"%,21-23].

We wish to emphasize that diarrhoea is a symp-
tom. Accordingly, only diagnosing and then treat-
ing the underlying cause may solve the problem.

DISEASE-RELATED DIARRHOEA

Underlying or concomitant disease or acute con-
dition can cause disease-related diarrhoea. Assess-
ment of specific intolerances, like lactose or sorbitol
intolerance and fructose malabsorption, requires
accurate anamnesis.

Pancreatic exocrine insufficiency and bile salt
malabsorption-associated diarrhoea may occur

1070-5295 Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

without preexisting diagnosis and stops immedi-
ately when pancreatic enzymes or cholestyramin
are added [24-26]. Wang et al. [24] reported mod-
erate steatorrhoea in more than half of the patients
in the ICU. Steatorrhoea was graded severe in
almost 20% and the occurrence of steatorrhoea
was closely associated with shock, sepsis, diabetes,
cardiac arrest, hyperlactacidemia, invasive mechan-
ical ventilation and haemodialysis. Although the
assessment of duodenal enzyme output is compli-
cated and not applicable at bedside, a sophisticated
study of a small cohort reported that the content of
amylase, chymotrypsin and trypsin in aspirated
duodenal fluid was significantly reduced in patients
with septic shock when compared with nonseptic
patients as well as healthy subjects (P <0.01) [25],
consistent with the concept that pancreatic insuffi-
ciency is likely to contribute to diarrhoea in a pro-
portion of ICU patients.

It has been proposed that hypoalbuminaemia
(<2.5g/dl), leading to reduced oncotic pressure, can
be associated with reduced reabsorption of water
from the gut lumen [2].

Severe infections, organ rejections after trans-
plantation, endocrine disorders (thyroid diseases,
diabetes among others), gastrointestinal tumours
and malassimilation, for example, in short bowel
syndrome or chronic inflammatory bowel disease
are also associated with diarrhoea.

Disease-related diarrhoea resolves only when
the trigger is eliminated.
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Table 2. Causes and specific management of noninfectious diarrhoea

Etiologic classification
group

Specific pathology/condition/drug

Management

Remarks

Disease-related

Medication-related

Diet-related

Specific intolerances (lactose,
sorbitol, fructose, celiac disease)

Pancreatic exocrine insufficiency

Endocrine disorders (thyroid disease,
diabetes, Zollinger-Ellison
syndrome)

Tumours (gastrointestinal, pheochro-
mocytomal)

Chronic malassimilation states
(short bowel syndrome, chronic
inflammatory bowel disease)

Bile acid malabsorption (cholestasis,
postcholecystectomy)

Intoxications (heavy metal poisoning)

Laxatives
Prokinetics

Hyperosmolar oral liquid
preparations

Preparations with significant amount
of poorly absorbed large carbo-
hydrates (sorbitol, xylitol)

Antibiotics

Chemotherapy

Radiotherapy

Tubefeeding

Oral diet

Avoiding the trigger

Pancreatic enzymes (cave different
administration rules via gastric and
postpyloric tube) [19]

Treating the trigger

Treating the trigger

Treating the trigger where possible

Cholestyramine can be considered

Gastrointestinal decontamination and
chelation therapy

Stop when no indication any more
Stop when no indication any more

Alternative preparations where
possible

Alternative preparations where
possible

In case of neutropenic colitis broad-
spectrum antibiotics are recom-
mended, rarely surgery may be
needed

Iso-osmolar formula with fibres, con-
tinuous administration. If severe
diarrhoea persists after excluding
other causes, changing formula
and excluding contamination of the
feeds, rate of enteral nutrition could
be reduced.

Isotonic fluids, frequent small meals,
avoidance of hypo- or hyperosmo-
laric fluids, gradual return to nor-
mal diet

Anamnesis is essential

Can also occur in critically
ill patients without
previous pancreatic
disease

Detailed list elsewhere [15]
Cave oral preparations
via tube, especially
postpyloric

Detailed list elsewhere [15]

Antibiotic-associated
diarrhoea with colitis
is addressed under
infectious diarrhoea

Cell fragments and
membranes in stool
support the diagnosis

Cell fragments and
membranes in stool
support the diagnosis

Enteral nutrition should not

be stopped because of
diarrhoea

MEDICATION-RELATED DIARRHOEA

Laxatives are frequently administered to critically ill
patients, and their prophylactic use is thought to
reduce the occurrence of gastrointestinal paralysis/
paralytic ileus [27]. The implementation of a bowel
management protocol should alert clinicians to

146 WWW.co-criticalcare.com

promptly cease laxatives if diarrhoea occurs. Diar-
rhoea resolves in about 25% of all cases when
laxatives are ceased [11].

Prokinetics are frequently implicated as causing
diarrhoea with motor effects reducing gastrointes-
tinal transit time. However, in the critically ill, the
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motilin agonist erythromycin at a dose of 200 mg
acutely slows rather than accelerating small intesti-
nal transit time [28]. When prokinetic drugs are used
during intragastric feeding in the critically ill, meto-
clopramide was associated with diarrhoea in 32%,
erythromycin in 30% and their combination in 49%
[29]. In all patients included in the latter study,
diarrhoea was mild and stopped immediately after
discontinuing prokinetic therapy.

Hyperosmotic preparations containing lactose,
sorbitol or other osmotically active components
(e.g. magnesium) can induce osmotic diarrhoea
[15], especially in patients with respective intoler-
ance. Medications causing osmotic diarrhoea are
listed elsewhere [15].

Laxatives and prokinetics should be stopped
immediately when the indication is not present
anymore. All prescribed substances need to be
checked for their indication and ingredients, and
alternative preparations need to be considered
where possible.

Antibiotic-associated diarrhoea

Incidence of antibiotic-associated diarrhoea (AAD)
is up to 25% and depends on the antibiotic drug
used and can be classified as follows [30-32]:

AAD without colitis is usually mild and self-
limiting with different underlying causes:

(1) Direct prokinetic effect of antibiotics on gastro-
intestinal motility (e.g. erythromycin, azithro-

mycin)

(2) Microbial modification with unmetabolized
carbohydrates causing osmotic diarrhoea
[33,34].

(3) Unmetabolized dihydroxy bile acids owing to
disturbed microbiota induce secretory diarrhoea
[30,35].

AAD with colitis is induced by bacterial over-
growth of gut microbiota by Clostridium difficile or
rarely Klebsiella oxytoca (see section INFECTIOUS
DIARRHOEA).

Diarrhoea in the immunocompromised
patient

Diarrhoea in immunocompromised and/or neutro-
penic patients (commonly both disease-related and
medication-related diarrhoea) is severe in up to 10%
and has a specific etiologic spectrum [36,37].
Neutropenic enterocolitis is a combination of
pyrexia (>38.5°) and abdominal symptoms (pain in
right iliac fosse, abdominal distension, diarrhoea)
along with typical radiologic findings (gross

1070-5295 Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

thickening of ileal and caecal wall with surrounding
inflammatory changes) in neutropenic patients
(absolute neutrophil count <500 cells/mm?) [38].

DIET-RELATED DIARRHOEA

Diarrhoea as a complication of enteral nutrition is
often reported, whereas less associated with oral diet
in hospitalized patients.

Enteral feeding

Long-time enteral nutrition, but also high-osmolal-
ity and/or low-fibre formula, bolus feeding and/or
too fast increase to the target, and postpyloric
enteral nutrition have been associated with
increased prevalence of diarrhoea in stroke unit
patients [39]. The latter is not confirmed in critically
ill patients [40,41].

Bacterial contamination of the enteral formulas
is rarely seen. More frequently, retrograde bacterial
overgrowth of tube feeding systems with Enterococ-
cus, Enterobacter cloacae and Klebsiella oxytoca was
found, whereas bacterial count correlated directly
with severity of illness, and the time the systems
were used [42,43].

In case of diet-related diarrhoea, soluble fibres
added to the meal exert positive effects; when being
fermented by gut microbiota to gas and short-chain
fatty acids they can increase transit time, reduce
stool frequency and improve consistency [135].

Oral diet

A significantly increased amount of oral fluids,
increased amounts of ingested fibres or nutrients
with a high amount of fructose or sorbitol may
induce diarrhoea. Extubated patients require a grad-
ual return to normal diet using isotonic fluids, and
frequent small meals, with hypoosmolaric or hyper-
osmolaric fluids avoided [44].

INFECTIOUS DIARRHOEA

To exclude infectious diarrhoea in all patients with
severe diarrhoea, anamnesis is important, com-
pleted by a clinical examination and laboratory
values. When infectious diarrhoea is presumed,
determination of the pathogen - either via culture
or PCR of toxin or antigen - is essential (Table 3).

Bacterial diarrhoea

Different strains of Eschericia coli (Table 3) cause
diarrhoea, but most of them are not relevant for
the ICU. Different is enterohemorrhagic E. coli
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(EHEC), which in up to 10% leads to a haemolytic
uremic syndrome (HUS), characterized by acute
renal failure, haemolytic anaemia and thrombocy-
topaenia [45]. The EHEC toxins are similar to the
toxins produced by Shigella dysenteriae. The incu-
bation period ranges from 3 to 8 days, and symp-
toms include bloody diarrhoea, abdominal cramps,
fever and vomiting. Antibiotics and antimotility
drugs are contraindicated because they may
enhance toxin release. In patients with HUS, plasma
exchange is recommended, and immunosuppres-
sive therapy with eculizumab can be considered
[46%,47].

Antibiotic-associated diarrhoea with colitis

C. difficile is a gram-positive spore-forming anaerobe
that was identified as the leading course of toxin-
positive AAD with pseudomembranous colitis in the
late 1970s [48,49]. Severe colitis, toxic megacolon
and death have all been reported. Recently, a con-
siderable increase in the incidence of C. difficile
infections (CDI) was reported [50]. The cause was
anew C. difficile strain (NAP1/BI/027) that produces
about 20 times the amount of the toxins A and B.
The new strain is associated with a more severe
course of disease, higher morbidity and mortality,
a greater likelihood for ICU admission and higher
healthcare costs [50]. Independent risk factors
include antimicrobials (most notably quinolones,
clindamycin, ampicillin and cephalosporines), age
above 60 years, proton pump inhibitors (PPIs) [517],
exposure to other patients with CDI, residence in a
chronic care facility and severe underlying disease
[52]. Relapses occur in up to 30% [53].

Klebsiella oxytoca AAD occurs after antibiotic
treatment with penicillins, quinolones and cepha-
losporines and responds to cessation of antibiotic
treatment [54]. Main symptoms are bloody diar-
rhoea and severe abdominal cramps; endoscopic
findings are longish ulcers predominantly in the
right colon [54].

Viral, fungal and parasitic diarrhoea

In patients who are immunocompromised, the pres-
ence of severe diarrhoea necessitates specific inves-
tigations for opportunistic pathogens (Table 3).

MANAGEMENT

Differential diagnosis and management algorithm is
presented in Fig. 2.

Prevention is the desired management strategy
of diarrhoea, but several factors that may promote
diarrhoea (e.g. antibiotics) are unavoidable in
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critically ill patients. However, indication for each
medication, including PPI [S5], should be carefully
considered.

To prevent feeding-associated diarrhoea, admin-
istration rules for enteral nutrition are important.
Generally accepted options to reduce diarrhoea
in enterally fed patients are iso-osmolar solutions
and continuous infusion. In case of intolerances,
lactose-free diets, and in patients with fat malab-
sorption, low fat or medium-chain triglyceride con-
taining diets are recommended [56"]. Some fibres
(e.g. pectin and partially hydrolysed guar gum) have
been reported to reduce the incidence of diarrhoea
[56",57]. There are no data to support elemental diet
for prevention or treatment of diarrhoea.

Specific treatment is available for pancreatic
exocrine insufficiency and some forms of infectious
diarrhoea (Table 3), whereas efforts to identify
and treat the underlying cause and provision of
supportive care are required for all patients with
diarrhoea.

Supportive care with replacement of fluids and
electrolytes and close monitoring of laboratory val-
ues and organ function are essential. Avoidance or
early detection and treatment of consequences (skin
lesions among others) is also important (see Fig. 2).

Isolation precautions to prevent nosocomial
transmission are required for all symptomatic
patients with infectious diarrhoea in the ICU
because of their bedriddenness and to great extent
incontinence.

Nonspecific treatment options

Opioids as antimotility drugs (loperamide) are not
recommended as primary therapy and should be
avoided in patients with acute dysentery character-
ized by blood in the stools and high fever, acute
ulcerative colitis, bacterial enterocolitis caused by
invasive organisms or AAD with colitis.

Cholestyramine may be considered in diarrhoea
caused by bile acid malabsorption (patients with
cholestasis, short bowel syndrome, terminal ileum
resection and following cholecystectomy) [15]. It
needs to be remembered that cholestyramine can
reduce the absorption of enterally administered
medications, including metronidazole used for
CDI [15].

Probiotics and prebiotics can possibly reduce
diarrhoea, but there are not enough data to recom-
mend their routine use in critically ill patients
[58,59]. Important is that in critically ill patients
and immunocompromised patients, Saccharomyces
boulardii is not recommended because of several
reported cases of fungemia [60,61]. Faecal transplan-
tation is recommended in case of multiple recurrent
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Diarrhoea

Stool frequency: > 3 stools per day AND
Stool weight: > 250g/day AND

Consistency according the Bristol Stool Chart 57

Step 1

[ Stop laxatives ] [

Fluid and electrolyte status disturbed?

J J
[ YES = severe diarrhoea ] [ NO = mild diarrhoea ]
i A A

Correct fluid and
electrolyte status

Step 2 ‘ ’ ‘

Further diagnostics
required

Possibly infectious diarrhoea?
Immunocompromised patient?

Bloody diarrhoea?

Step 3

[

Infectious diarrhoea?

)\
[ Signs of infection? ]
N2 N
(ves) [wo

Stool workup: C. difficile toxin.

Search for specific pathogens according

Respective anamnesis?

Risk factors?: No further

« Antibiotic therapy

diagnostics.
Observe

¢ Immunosuppression

» Contaminated feeds?

to symptoms and risk factors (e.g.
immunosuppression), see Table 3.

YES M Probably non-infectious ]

N

p I

Other pathogen ]‘

Anamnesis: colitis, pancreatic ’

|

[ C. difficile toxin pos.
Metronidazole enterally or i/v

Step 4 2
vancomycin enterally

Specific treatment where possible

exocrine insufficiency etc
(see Tables 2 and 3) J

I

N N

s ]|

Optimization and observation (in all cases of diarrhoea in ICU)

)

Check enteral
nutrition formula:
« High osmolality?
» High fat? No fibres?

Check medications:

* Non-absorbable sugars, e.g. lactulose
» High osmolality sustances (NB oral
preparations via tube, esp. postpyloric) |

Systemic factors:

» Gut hypoperfusion
* Hypoalbuminaemia

\L {

|

Optimize perfusion and

|2

Consider other formula:
* Low osmolality

Optimize medication list
where possible

nutrition. Be aware of
bowel ischemia

* Other composition

* Soluble fibre-enriched

[ Avoid complications (e.g. skin lesions, wound infection) ]

FIGURE 2. Differential diagnosis and management of diarrhoea.

CDI [20™,62], but not studied in the critically ill
patients.

CONSEQUENCES AND OUTCOME

There are several systemic (water and electrolyte
dysbalance, haemodynamic instability, metabolic
acidosis, malabsorption and malnutrition) and local
(skin lesions and contamination of wounds) con-
sequences of diarrhoea that need to be avoided or, at
least, recognized early.

Higher disease severity scores at admission and
longer ICU length of stay in patients with diarrhoea
have been described [10%14], but it has not been
demonstrated that diarrhoea itself is an independ-
ent risk factor for adverse outcome in critically ill
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patients [8,9,10%]. Nonetheless, a greater incidence
of bedsores occurs in patients with diarrhoea [63].
Although not definitively proven, it is very likely
that diarrhoea has an impact on the risk of compli-
cations in ICU patients, as well as on the workload
and costs [10].

CONCLUSION

We propose that diarrhoea in the critically ill
patients be defined as the simultaneous presence
of stool frequencies three or more stools per day,
stool weights 200 g/day or more and consistency of
stools categorized as 5—7 on the Bristol Stool Chart.
We propose a practical approach for differential
diagnosis and management of diarrhoea based on
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existing evidence. However, further studies on epi-
demiology, risk factors, management and outcome
of diarrhoea in critically ill patients are warranted.
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