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Abstract

Purpose of the review  Though it is well known that cirrhosis is associated with significant 
morbidity and mortality, management of symptoms in cirrhosis can be difficult. This review 
serves to offer practical guidance in the management of liver-specific symptoms of cirrhosis 
as well as other symptoms with special hepatic considerations.
Recent findings  We discuss liver-specific symptoms and management, including ascites and 
refractory ascites, hepatic encephalopathy, pruritus, and muscle cramping. We also discuss 
the challenges of treating more generalized symptoms in cirrhosis, including pain, depression/
anxiety, appetite, and fatigue. Medication management is, especially complex in this popula-
tion given the altered metabolism of drugs, and we consider some strategies to approach this.
Summary  With the right tools, provided throughout this review, hepatologists should be 
well equipped to manage the nuanced liver-specific and generalized symptoms in patients 
with cirrhosis.

Introduction

Each year in the USA, growing numbers of people 
are being diagnosed with and dying from cirrhosis. 
According to the Center for Disease Control, in 2020 

alone, there were 51,642 deaths attributable to cirrho-
sis [1]. In addition to high mortality rates, patients 
with cirrhosis suffer considerable morbidity. In fact, 
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patients with cirrhosis have been shown to have simi-
lar negative levels of health-related quality of life to 
patients with chronic obstructive pulmonary disease 
or congestive heart failure [2].
Given the growing incidence of disease and symptom 
burden, palliative hepatology has emerged as an area 
of interest to clinicians, researchers, and patients to 
improve the quality of life for those with cirrhosis. 
While much of the literature in palliative hepatology 
has focused on methods to measure patient quality 
of life, referral rates to palliative care, and caregiver 
burden, there remains a dearth of guidance on how 
we, as hepatologists, can better manage our patients’ 
symptoms. In addition to the high symptom burden in 
patients with cirrhosis, there are physiological changes 
associated with cirrhosis that impact the metabolism 
of many medications, thereby creating challenges in 
treatment [3•].
Despite these challenges, we need to ensure that we 
approach symptom management aggressively at 

all phases of care—whether on the waiting list for 
transplant or transitioning to hospice care. Providers 
should be malleable and work together with patients 
to create an open dialogue where patients feel com-
fortable discussing their symptoms. Providers must 
also acknowledge both their limitations and that treat-
ment for one symptom could worsen others.
This review summarizes what we know about the 
symptoms experienced by patients with cirrhosis and 
offers practical guidance on how to best manage them. 
We will discuss liver-specific symptoms, including 
ascites, hepatic encephalopathy, pruritus, and muscle 
cramping, as well as more generalized symptoms such 
as pain, appetite, depression and anxiety, and fatigue, 
with special liver considerations (Fig.  1). Though 
understanding the pathophysiology for each of these 
symptoms is important, this review will be focused 
specifically on treatments and their potential adverse 
effects.

Liver‑specific symptoms
Ascites

The development of ascites in cirrhosis is the most common decompensa-
tion event and indicates a 50% 2-year mortality. When refractory, ascites is 
associated with 1-year mortality rates as high as 70% [4]. Hepatic hydrotho-
rax, which develops by similar mechanisms to ascites, can cause even more 
symptoms as smaller volumes of fluid accumulation can cause substantial 
respiratory distress. In addition to its association with poor prognosis, the 
presence of ascites, whether in the abdomen or thorax, is also a significant 
predictor of poor quality of life [5].

New guidelines on the management of ascites were recently published 
by the American Association for the study of liver diseases [6•]. Ascites is 
typically initially managed with a combination of dietary counseling and 
prescription of diuretics. Patients are advised to follow a sodium-restricted 
diet (2 g or 90 mmol/day), though adherence to a low sodium diet is difficult 
[7], and we would recommend consideration of formal consultation with a 
dietician. Fluid restriction is not recommended; sodium restriction is both 
more important and sufficient.

The choice of diuretics usually involves a combination of aldosterone 
antagonists with loop diuretics. Aldosterone antagonists are particularly 
effective in the cirrhosis population given that hyperaldosteronism plays a 
significant role in ascites formation. The initial starting doses of diuretics are 
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typically 100 mg/day of spironolactone and 40 mg/day of furosemide. Once 
natriuresis is achieved, diuretic doses should be reduced to the lowest effective 
dose to achieve minimal or no ascites.

Though sodium restriction and diuretic therapy can be helpful, especially 
initially, they can become limited (Fig. 2). Refractory ascites (defined as a non 
response to diuretics despite administration of maximum tolerable doses 
and adherence to sodium restriction; rapid re-accumulation of fluid; or the 
development of diuretic-related complications) often occurs as liver disease 
progresses. The mortality rate associated with refractory ascites is quite high, 
and there are special considerations for this group of patients.

First-line treatment for refractory ascites is frequent large volume para-
centeses (LVPs). LVPs are generally safe and have very few contraindica-
tions—severe complications like intra-abdominal bleeding happen in < 1% 
of cases [8]. The co-administration of albumin when large volumes (> 5 
L) of ascites are removed can help to prevent post-paracentesis circula-
tory dysfunction that can result from large fluid shifts [6•]. Frequent LVPs, 
however, can be burdensome for patients, especially during the COVID-19 
pandemic. For those who live at a distance from a hospital, for example, 
travel for LVPs can be both timely and costly. Frequent introduction of 
needles into the abdomen can also increase the risk of spontaneous bacte-
rial peritonitis [9]. Leakage of ascites after paracenteses can be not only a 
nidus of infection but also an irritant to the surrounding skin.

Fig. 1   Liver-specific and generalized symptoms in cirrhosis. Various symptoms are addressed as part of this review. Liver-
specific symptoms include ascites, encephalopathy, muscle cramping, and pruritus. Generalized symptoms with liver-specific 
considerations include pain, anxiety/depression, appetite, and fatigue
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An alternative to frequent LVPs, especially for those with the model for 
end-stage liver disease (MELD) scores < 18 is to place a transjugular intra-
hepatic portosystemic shunt (TIPS). Placement of a TIPS has been demon-
strated to improve symptoms in patients with refractory ascites, refractory 
bleeding from varices, or hepatic hydrothorax [10]. When compared to 
frequent LVPs for refractory ascites, early placement of a TIPS in the right 
patient is associated with improved survival (93 versus 53% in one study) 
[11•]. However, because of the shunting that occurs with TIPS placement, 
patients are more susceptible to hepatic encephalopathy (HE). The risk of 
HE after TIPS placement is about 25%, which is not insignificant [12], and 
3–7% of patients can be medication refractory [13]. Some risk factors for 
HE after TIPS placement include sarcopenia, prior HE, higher MELD, and 
advanced age [14, 15]. Therefore, while there could be symptom benefits 
of the procedure, the risks and alternatives need to be carefully discussed, 
especially in high-risk groups.

It is worth noting that the LeVeen or Denver shunt is also a possibility 
for the management of ascites, though it is less commonly performed than 

Fig. 2   Treatment algorithm for ascites. A practical approach to the management of ascites in patients with cirrhosis is 
demonstrated. The first step in management involves a combination of diuretics and sodium restriction. The diuretic choice 
usually includes a combination of loop diuretics and aldosterone antagonists. If ascites is refractory despite diuresis and 
sodium restriction, the first step normally involves LVP. Sometimes, patients can return to diuretic therapy after LVP. Other 
patients, especially those with lower MELD scores, can be candidates for TIPS. Denver shunts are less commonly placed 
today given the potential for complications. In other patients, especially in those who may be palliative, an appropriate 
option to consider is a peritoneal catheter. *LVP, large volume paracentesis; TIPS, transjugular intrahepatic portosystemic 
shunt
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TIPS. The procedure involves the placement of a shunt in the abdomen, 
often by interventional radiology that returns ascites to the central venous 
circulation. Though HE is not a concern with the Denver shunt, there are 
many potential complications, including occlusion, bleeding, and perito-
nitis. Additionally, because they are placed less often, it may be difficult 
to find physicians or centers that feel comfortable to place and manage 
them [16].

An additional option to consider, especially for patients who are not 
liver transplant candidates, is a long-term abdominal drain. In a rand-
omized control trial of LVP versus peritoneal drain placement for those with 
refractory ascites who were not transplant candidates, placement of a drain 
was both effective and safe and reduced health resource utilization [17]. A 
meta-analysis suggested low complication rates, though in general, there 
is a lack of well-designed studies [18]. One qualitative study demonstrated 
that patients expressed a preference for this approach so that they could 
remain at home without requiring multiple hospital visits [19]. With drain 
placement, patients can also potentially avoid the discomfort and symptoms 
associated with the development of large volume ascites before an LVP.

Other than treatment-based approaches to the management of ascites, 
there are system-based techniques that have been demonstrated to reduce 
mortality and costs associated with ascites. One such method was described 
in a study by Morando et al. whereby a “care management check-up” team 
comprised of consultant hepatologists, dedicated nurses, and physicians in 
training were able to help make decisions for patients with ascites and to 
share these decisions with patients’ general practitioners. This approach was 
associated with a reduction in 12-month mortality, specifically related to liver 
disease compared to a standard model of outpatient care [20]. However, it 
does require significant resources and time, which are often not available. 
Another system-based technique that has been shown to be cost-effective 
and associated with improvement in quality of care is telemonitoring. Bloom 
et al. used weight telemonitoring to identify rapidly increasing or decreasing 
weight in patients with ascites. Using model analysis, for every 100 patients, 
telemonitoring led to a cost savings of > $150,000 over 6 months and pre-
vented 9 hospital admissions [21].

Encephalopathy

HE is another symptom that is very common in patients with cirrhosis and is 
strongly associated with impaired quality of life. HE can be difficult to detect, 
especially in its early stages. Early or covert encephalopathy can be marked 
by sleep–wake cycle disturbances, forgetfulness, mood changes, or difficulties 
concentrating. Often these early stages are not detected by patients or their 
caregivers and may require formal psychometric testing to diagnose. Addi-
tionally, HE can be very distressing to patients and their families, especially 
in patients who were recently high-functioning.
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The first step in assessing and treating HE is to reverse any precipitat-
ing causes. After, the standard of care treatment is lactulose. While lactulose 
reduces the risk of developing serious liver-related adverse events and reduces 
mortality [22], it can be very poorly tolerated given its propensity to cause gas, 
bloating, and diarrhea. One strategy that can be successful in mitigating these 
side effects is to titrate the dose based on the unique patient rather than based 
on standardized dosing regimens. Some patients will have no HE with two 
bowel movements per day, while others require four or more per day. In fact, 
there has been some recent controversy as to whether the frequency of bowel 
movements in cirrhosis is tied to cognitive function at all [23•]. A different 
strategy is to intermix polyethylene glycol (PEG) with lactulose, especially 
when bloating is an issue. Though the use of PEG alone for the treatment 
of HE is not widely accepted, in clinical practice, we find that patients often 
tolerate PEG mixed with lactulose better than lactulose alone. Especially for 
patients that cannot tolerate the taste or syrupy consistency of lactulose, alter-
native strategies include using the powder form of lactulose, kristalose, or 
diluting lactulose with water.

Rifaximin can be used in combination with lactulose as secondary prophy-
laxis to reduce the risk of recurrence of overt HE but should not be used as 
a primary agent to treat HE acutely [24]. Compared to other antibiotics that 
have been trialed to treat HE, rifaximin is safe and has a low propensity to 
induce bacterial resistance. Despite its demonstrated benefits, one of the main 
problems with rifaximin remains its cost [25]. Cost-effectiveness analyses 
have demonstrated that its addition to lactulose is cost-effective compared 
to lactulose monotherapy. This is a strong argument that its cost should be 
covered more broadly by insurance companies because currently, it is still 
quite inaccessible to many [26•].

Other treatment options for HE are less well studied, and some, such as 
ornithine-aspartate, are not even available in the USA. Because patients with 
cirrhosis often have zinc deficiency, and this can precipitate HE [27], zinc 
supplementation in combination with lactulose has been demonstrated to 
be effective in mild HE [28]. Nutrition is particularly important in manag-
ing HE. Patients should be counseled to take in at least 35 kcal/kg/day with 
1.2–1.5 g/kg/day of protein (> 1.5 g/kg/day if the patient is already malnour-
ished) [29]. Late-night snacks containing ≥ 50 g of complex carbohydrates 
have been shown to be particularly effective [30]. Though at one time it was 
felt that high protein diets could worsen HE given synthesis of ammonium, 
this is no longer felt to be true, and patients should not limit the protein in 
their diet [31]. In fact, nutritional therapy, including appropriate caloric and 
protein intake, has been associated with improvement in minimal HE and 
prevention of overt HE episodes [32].

Addressing HE at the end of life in patients with cirrhosis poses an addi-
tional ethical challenge. While the side effects of treatment for HE (ex. fre-
quent bowel movements, diarrhea, and bloating) can be uncomfortable for 
patients, this must be balanced against the desire for mental clarity and lack 
of confusion at the end of life. It is important to recognize, however, that as 
patients approach end-of-life, they may become weaker and less mobile, eat 
less, and goals may shift away from continued lactulose treatment. Discuss-
ing with patients and their caregivers their values and desires for end of life 
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early is important so that value-concordant care can be provided. Patients 
and their families will often look for guidance from their providers in making 
difficult decisions, and therefore, discussing expectations openly and honestly 
is imperative.

Pruritus

Though less common than some of the other liver-specific symptoms, pruritis 
can certainly impact patient quality of life. It is more common in some of 
the cholestatic etiologies of liver disease, such as primary biliary cholangitis 
or primary sclerosing cholangitis, but can be seen in other etiologies of liver 
disease as well. Itching can be generalized or localized, and the severity does 
not necessarily correlate with disease severity or bilirubin levels. The patho-
physiology is not well understood, but bile acids, lysophosphatidic acid, and 
autotaxin have been implicated [33, 34].

Typical treatments that are tried initially are topical emollients, cool 
humidified air, and avoidance of frequent bathing, hot water, and harsh 
soaps or detergents. Once medications are needed, bile acid sequestrants, 
such as cholestyramine or colestipol, are often used [35]. Bile acid seques-
trants, however, must be taken 1 h after or 4 h before other medications so 
as not to impact absorption. This can be difficult for patients to remember, 
so we often recommend setting alarms. More recently, nalfurafine hydrochlo-
ride, a κ-opioid receptor agonist, has been demonstrated to be effective in 
the treatment of refractory pruritus, though it has not been widely adopted 
in practice [36]. Additional options for pruritus include sertraline, rifampin, 
or naltrexone, though naltrexone can counteract the effects of any opioid 
medications the patient is taking.

Muscle cramping

Muscle cramping can be quite common in cirrhosis, occurring in up to 1/3 of 
patients, though the mechanism is not entirely understood. Thought at one 
time to be secondary to electrolyte disturbances, some of the original studies 
showed that electrolytes were similar in those with and without cirrhosis. 
Instead, ATP, which is needed for myosin to detach from actin in muscle, was 
much lower in those with cirrhosis than those without [37]. Therefore, it is 
possible that ATP may be implicated. Additionally, those with cirrhosis have 
lower circulating blood volume, and this could be associated with increased 
sympathetic nerve activity [38]. For patients with cirrhosis, restoration of 
effective circulating blood volume with albumin has been shown to result 
in improvement in cramping [39]. Other less traditional treatments include 
quinine, taurine, and potentially even baclofen [40–42]. Muscle cramping 
is a symptom that practitioners should specifically ask about, given patients 
may not realize it is connected to their liver disease and is associated with 
decreased quality of life [43].
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Generalized symptoms with liver‑specific considerations
Pain

Pain is a common and debilitating symptom in patients with cirrhosis. 
Patients may have pain syndromes outside of their liver disease or may expe-
rience pain or discomfort that is disease-related, such as abdominal pain 
associated with ascites [3•]. Pain can be acute (12 weeks or less) or chronic 
and can be nociceptive, neuropathic, or musculoskeletal in origin. The pain 
management approach depends on individual factors, as well as the duration 
and type of pain experienced. Pain is best treated in a multimodal fashion, 
with the involvement of hepatologists, pharmacists, primary care doctors, and 
pain and palliative care specialists, and with the use of nonpharmacologic, 
pharmacologic, procedural, and behavioral treatments (Fig. 3).

The first step in addressing any kind of pain experienced by patients with 
cirrhosis is to try to address its underlying etiology. If from ascites, for example, 

Fig. 3   Management of pain. A practical approach to pain management in patients with cirrhosis is demonstrated. Because 
pain management is complex in this patient population, a multidisciplinary approach should always be implemented, 
including specialists from various disciplines. In all kinds of pain (nociceptive, musculoskeletal, or neuropathic), underlying 
etiologies should be addressed, and non-pharmacologic options should be trialed. If medication is required, acetaminophen 
(≤ 2 g/day) can be successful in treating all types of pain and should be first-line. If not responsive to acetaminophen, 
neuropathic or nociceptive pain can be treated with gabapentin, pregabalin, SNRIs, or TCAs. Side effects, including seda-
tion, should be monitored. If necessary, opioids can be used for short periods of time but should be titrated to the lowest 
effective dose. *NSAIDs, non-steroidal anti-inflammatory drugs; SNRIs, serotonin norepinephrine reuptake inhibitors; TCAs, 
tricyclic antidepressants
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LVPs can be helpful. If pain is more generalized or not responsive to symptom-
specific treatment, alternatives must be considered. Because of the altered bio-
availability and metabolism of pain medications in cirrhosis, pain is often diffi-
cult to treat. Additionally, many patients with cirrhosis also have some degree of 
renal dysfunction, which can limit options further. For these reasons, non-phar-
macologic therapies for all types of pain are often first-line and include physical 
therapy, ice/heat, massage, acupuncture, or cognitive behavioral therapy. Topical 
therapies such as lidocaine may help, especially for musculoskeletal pain.

Once medications are being used, acetaminophen (max dose of 2000 mg/
day) is first line. For neuropathic pain, agents like pregabalin or gabapentin 
are typically trialed. NSAIDs such as ibuprofen should be avoided given the 
propensity to develop renal dysfunction or bleeding events [44, 45]. Tramadol 
used to be prescribed frequently in patients with cirrhosis given its low affin-
ity for opioid receptors, partial inhibition of serotonin uptake, and because 
it was thought to result in less sedation, respiratory distress, and potential for 
tolerance. Now, it is generally avoided given its half-life doubles in patients 
with cirrhosis, it decreases the seizure threshold and has been associated 
with hypoglycemia [44]. Other potential medications that can help with 
both depression and pain in patients with cirrhosis, especially in those with 
nociceptive or neuropathic pain, include serotonin-norepinephrine reuptake 
inhibitors (SNRIs) [46] and tricyclic antidepressants [44], though the latter 
can be associated with anticholinergic side effects and altered mental status.

If opioids are necessary, low dose, short-acting ones given at longer 
dosing intervals should be started with uptitration as needed. Opioids, 
however, should not be used as part of a chronic pain management plan. 
Morphine is the preferred agent for those with eGFR ≥ 30 mL/min/1.73 m2, 
while hydromorphone is preferred for those with eGFR < 30 mL/min/1.73 
m2. Intravenous fentanyl is also a good choice for those with cirrhosis 
given it is metabolized to nontoxic metabolites and no dose adjustments 
are needed for a single dose, however, intravenous medications are limited 
to the inpatient or hospice setting [47•]. Hydrocodone and oxycodone are 
metabolized via a different pathway that can result in more variability in 
serum levels and are thus less commonly used [44]. Transdermal patches 
are also avoided given a longer duration of action.

With the use of opioids, it is important to monitor carefully for the 
development of constipation or to even place patients on a prophylac-
tic bowel regimen given constipation can exacerbate abdominal pain and 
symptoms or can worsen or lead to HE. Additionally, given shorter dos-
ing intervals, with increasing doses, opioids can accumulate and lead to 
respiratory depression and worsening delirium or encephalopathy [48]. 
Some studies have even suggested patients with cirrhosis on opioids are at 
increased risk of hospitalization and readmission as well as increased graft 
failure and death [49, 50].

Depression and anxiety

As with the treatment of pain in cirrhosis, treatment of depression can also 
be challenging given altered drug metabolism and pharmacokinetic changes. 
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Most prescribers feel that the safest class of anti-depressant drugs is selective 
serotonin reuptake inhibitors (SSRIs) [51]. These drugs usually have minimal 
and non-life-threatening side effects. SSRIs have a prolonged half-life and 
reduced drug clearance in cirrhosis, and thus, typically, patients are prescribed 
the same initial dose as healthy patients, but maintenance dosing may need 
to be reduced.

Though tricyclic antidepressants are sometimes used to manage pain, 
they are often used with caution in depression given the availability of other 
safer options and their adverse side effect profile, including anticholinergic 
symptoms, orthostatic hypotension, cardiac dysrhythmia, and neurological 
side effects [52]. If they are chosen, initial doses usually should not exceed 
50% of standard starting doses [51]. Monoamine oxidase inhibitors (MAOIs) 
are also typically avoided in cirrhosis given their risk of inducing hepatocel-
lular injury. Though in practice, bupropion is sometimes used, it can lower 
the seizure threshold and therefore should likely be avoided in those with 
alcohol-related liver disease and the potential for withdrawal seizures [53].

Appetite

Malnutrition is a significant predictor of morbidity and mortality in patients 
with cirrhosis and tends to worsen with the increasing severity of liver disease. 
Because the etiology of this condition is multifactorial, the optimal treatment 
is best administered by a multidisciplinary team.

Though patients usually intend to follow dietary recommendations, it is 
often difficult for them to do so. Many have a poor appetite, which can be 
attributed to a variety of liver-specific factors, including early satiety from 
ascites, HE, gastroparesis and autonomic dysfunction, taste change, and 
restricted diets (ex. low-sodium diet). When patients present with poor appe-
tite, for example, it is important to diagnose any of these potential etiolo-
gies and to reverse them (ex. LVP for large volume ascites and treatment of 
gastroparesis). Additionally, protein supplement shakes are rarely covered by 
insurance and are expensive. Nutrition can be a source of conflict between 
patients and their caregivers and must be carefully navigated by the care team 
so as not to exacerbate this conflict. We recommend addressing this openly 
and discussing with both patients and caretakers the unique challenges that 
each face. In our experience, this discussion helps both sides realize that they 
share a common goal—for the patient to improve.

For patients who cannot achieve adequate oral intake, temporary enteral 
nutrition is recommended. Parenteral nutrition should be reserved for cases 
in which even enteral nutrition is not sufficient, or there are other contrain-
dications to enteral feeding. A meta-analysis of 13 randomized control trials 
of nutrition therapy revealed benefits, including lower mortality and lower 
risks of encephalopathy and infection, though the trials had a high degree of 
bias [54]. Enteral and parenteral nutrition are appropriate for consideration 
in hospitalized patients, but at the end of life, reduced appetite is normal and 
should not be treated aggressively with supplementation, feeding tubes, or 
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parenteral nutrition. Additionally, appetite stimulants are rarely effective. In 
the right setting, especially for patients with concomitant depression, mir-
tazapine can be trialed to increase appetite.

Data on supplementation with branched-chain amino acids (BCAAs) has 
been mixed. Decreased levels of BCAA are present in cirrhosis, and therefore, 
theoretically, supplementation could be of benefit. There have been several 
clinical trials demonstrating the benefit of BCAA supplementation with regard 
to improvement in nutritional status, liver function, HE, quality of life, and 
event-free survival, but adherence to supplementation is poor-moderate [55, 
56]. EASL actually recommends long-term oral BCAA supplements in patients 
with advanced cirrhosis, especially when nitrogen intake is not achieved by 
oral diet [29]. Other reviews, however, have demonstrated their benefit only 
on hepatic encephalopathy symptoms [57]. Supplementation of other nutri-
ents, including vitamins and trace metals, can be helpful given known defi-
ciencies in patients with cirrhosis. Given their known deficiency in cirrhosis, 
supplementation of zinc and magnesium, in particular, have been linked to 
improvements in taste perception [58].

Fatigue

Fatigue, both neuromuscular and central, is also commonly experienced by 
patients with cirrhosis. While neuromuscular fatigue or weakness can be pre-
sent, central fatigue resulting from changes in the central nervous system can 
be much more debilitating and is often closely tied with other symptoms like 
anxiety and depression. Often it can actually be difficult to distinguish fatigue 
from psychiatric symptoms or HE [59].

Fatigue in cirrhosis is closely related to sleep disturbances, which are pre-
sent in a large portion of patients. Many patients with cirrhosis, especially 
those with a cholestatic disease like primary biliary cirrhosis, report excessive 
daytime sleepiness [60]. Others, with NAFLD, for example, may have concom-
itant obstructive sleep apnea [61]. The pathophysiology of sleep disturbances 
in cirrhosis is likely multifactorial. Decreased sleep latency, frequent awaken-
ings, reduced total sleep time, decreased sleep efficiency, lower amounts of 
slow-wave sleep, and REM sleep have all been implicated [62]. Restless leg 
syndrome is another commonly reported disorder in cirrhosis and can impact 
sleep quality. Additionally, poorly timed medications, such as diuretics in the 
late afternoon or lactulose in the evening, could lead to frequent awakenings 
to use the bathroom. We recommend working with patients to optimize tim-
ing based on their natural sleep schedules.

At this point, much of the management of fatigue is supportive in 
nature. There is actually a validated algorithm known as TrACE that was 
developed to provide an approach to the treatment of fatigue in primary 
biliary cirrhosis but has been applied to other etiologies of liver disease as 
well [59]. This algorithm focuses on treating factors related to fatigue (ex. 
treating other medical or psychiatric comorbidities) and teaching patients 
how to better manage their fatigue (ex. avoiding shift work, exercising, 
maintaining social structures) [63]. Other nonpharmacologic treatments, 
including mindfulness-based stress reduction, have been evaluated for 
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sleep disturbance in patients with cirrhosis. Studies found that mindful-
ness-based techniques reduced depression and improved quality of life 
and sleep quality [64].

There is little evidence for the pharmacologic treatment of fatigue, spe-
cifically, in liver disease. Treatment of encephalopathy, however, with lactu-
lose or rifaximin has been demonstrated to improve sleep disturbances. 
There has been some suggestion that treatment with ondansetron, a 5-HT3 
receptor antagonist [65], can lead to improvements in fatigue, but this has 
not been well validated and is not routinely employed. Treatment with 
modafinil in patients with PBC has been trialed, and while safe and well-
tolerated, it has not been shown to be beneficial for fatigue [66]. The anti-
histamine drug, hydroxyzine, has also been trialed, and patients reported an 
improvement in sleep, but the use of this drug is limited given its sedating 
effects and potential for precipitating HE [67]. Zolpidem has additionally 
has been studied and was shown to be safe, effective, and well-tolerated 
among patients with Child-Turcotte-Pugh class A and B cirrhosis [68], but 
again, concerns remain about its sedating effects. Though it has not been 
studied extensively, several providers have reported the successful use of 
trazodone for sleep with minimal side effects [69]. Lastly, melatonin, a 
drug that has antioxidant effects and plays an important role in sleep dis-
orders and sleep quality, has been shown to be effective in sleep disorders 
for patients with cirrhosis, though most patients studied were Child–Pugh 
class A or B. Further investigation is required to recommend for or against 
its use, especially in more severe diseases.

Conclusions

Given the morbidity associated with cirrhosis, interventions implemented 
require careful consideration of their impact on both mortality and quality 
of life. This review summarizes the main symptoms that patients with cir-
rhosis present with and suggests treatment algorithms for each. Not every 
treatment is perfect, and some treatments could exacerbate other symptoms 
or create new ones. Partnering with patients to ensure that their symptoms 
are addressed and goals prioritized should be the goal of every practicing 
gastroenterologist and hepatologist. Doing so can help improve the quality 
of life for those with cirrhosis.
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