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Abstract
Cirrhosis is a common chronic condition with high rates of morbidity and mortality. Optimal
medical management involves a multidisciplinary approach, but coordination between medical
specialties needs to be improved. This clinical perspective discusses care coordination
interventions that have been successful in other disease states and how they could be applied to the
management of cirrhosis.
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A histologic entity describing bands of fibrous tissue encircling nodules of hepatocytes,
cirrhosis is also a clinical syndrome reflecting the final common pathway for most chronic
liver diseases such as viral hepatitis, alcoholic hepatitis, and nonalcoholic fatty liver
disease.1 Although true prevalence data are unknown, new diagnoses of cirrhosis are
estimated to occur at a rate of 30,000/y in the United States.2 The serious complications of
later stages of cirrhosis include ascites, encephalopathy, variceal bleeding, and
hepatocellular carcinoma, which cause more than 150,000 hospitalizations, costing nearly $4
billion each year in the United States.3 Earlier stages of cirrhosis also can cause significant
morbidity from sequelae such as fatigue, diabetes, minimal hepatic encephalopathy,
insomnia, and other factors that impair quality of life and place a heavy burden on patients
and their caregivers.4–9 In fact, because the majority of patients live more than a decade
after their diagnosis, cirrhosis should be viewed as a chronic condition similar to diabetes
and cardiovascular disease.10

There is every reason to suspect that the burden of cirrhosis will only increase. The
prevalence of cirrhosis in hepatitis C virus (HCV)-infected individuals has increased
dramatically from 9% in 1996 to 18% in 2006, largely owing to an aging cohort with years
of chronic infection. Alcoholic liver disease may become more common owing to an
increase in alcohol abuse among women.11,12 Finally, patients with nonalcoholic fatty liver
disease constitute a large and growing population, with a prevalence estimated at 25% to
30% overall and increasing to 70% to 90% in diabetic patients.13 Approximately one third
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of patients with nonalcoholic fatty liver disease will have some progression to fibrosis and
one third of these patients will have progression to severe fibrosis and cirrhosis; these
proportions may increase with increasing prevalence of the metabolic syndrome.14 Thus, it
is not surprising that ambulatory care visits for patients with liver disease have been
increasing steadily between 1992 and 1993 and 2003 and 2005, when compared with the
1970s to 1980s.15 Clearly, cirrhosis represents a substantial and growing health care burden
for both patients and society at large.

Management of Cirrhosis: How Are We Doing?
Medical management of cirrhosis is an area that fortunately benefits from a large body of
high-quality evidence. Many randomized trials have been performed over the years, and
practice guidelines exist that outline standards of care for cirrhosis.16–22 Table 1 summarizes
the class 1A recommendations, which are based on multiple, high-quality, randomized,
controlled trials or meta-analyses. For example, a meta-analysis of prophylactic antibiotics
for patients with cirrhosis and gastrointestinal bleeding showed reduced all-cause mortality,
infection-related mortality, rebleeding, and hospitalization length.23 Another meta-analysis
of 8 randomized trials showed that nonselective β-blockers reduced the risk of bleeding
among patients with cirrhosis and moderate to large esophageal varices.24 Randomized trial
data also exist to guide diuretic therapy, variceal ligation, and many other clinical
scenarios.16

Despite the presence of such evidence-based guidelines, mounting evidence suggests that
many patients fail to receive proven treatments. In various studies, between 7% and 62% of
patients with cirrhosis received vaccination against hepatitis A or B,25,26 and as few as 6%
to 22% of patients with known grades II to III varices received primary prophylaxis with β-
blockers.27,28 Rates of screening for hepatocellular carcinoma were dismally low, at 16% to
28%.29 Only 33% of patients with ascites received all recommended treatments.30,31

Furthermore, among patients hospitalized for complications of cirrhosis, more than one third
are readmitted within 1 month after discharge.32 Clearly, the current management of
cirrhosis leaves room for improvement.

Improving Cirrhosis Care: The Need for Coordination
Why do patients with cirrhosis fail to receive treatments that are supported by evidence-
based guidelines? Most would assume that much of the deficit lies in physician education.
However, which physicians? The expanding body of medical knowledge makes it difficult
for all physicians to follow up the literature on all subjects. As a result of this difficulty, a
number of studies have shown differences in specialty vs generalist care.33 In their study of
quality care for cirrhotic patients with ascites, Kanwal et al31 found that being seen either by
a sub-specialist or at an academic tertiary care center was associated with statistically
significantly greater adherence to quality indicators. Similarly, in patients with hepatitis C,
subspecialty care as part of pretreatment processes of care produced improved outcomes,
including improved sustained virologic response rates.34 Bini et al35 found that
gastroenterology consultation was associated with improved outcomes for patients
hospitalized with decompensated cirrhosis. Differences in generalist vs specialist care also
have been noted in inflammatory bowel disease, where a recent study found that the
presence of early postoperative gastroenterology care in Crohn’s patients led to improved
outcomes.36

In light of these findings, what proportion of patients with cirrhosis receives subspecialty
care? We analyzed Medicare billing data on 276 patients in the Health and Retirement Study
who were hospitalized with an International Classification of Diseases, 9th revision, code
for cirrhosis (57.2, 571.5) in 1998 to 2006, and who had continuous enrollment in Medicare
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parts A and B. As shown in Figure 1, only 42% had an Evaluation and Management code
submitted by a gastroenterologist during their hospital stay. Among those who were
discharged and survived the ensuing 365 days, only 45% subsequently had an Evaluation
and Management code submitted by a gastroenterologist (unpublished data).

Why is it that many patients with cirrhosis never see a gastroenterologist? One possibility is
access. Not all rural communities have even the first-line expert, namely a
gastroenterologist. Furthermore, the practice of hepatology within the subspecialty of
gastroenterology means that there exists a large spectrum of interest and experience in
caring for liver patients among general gastroenterologists. Thus, even those communities
with gastroenterologists may not have a subspecialist willing or able to manage cirrhosis.
Hepatologists, who focus entirely on treating liver disease, tend to be located in transplant
centers. Most of these centers are in urban areas, and consequently many patients have to
travel long distances to be seen. Even in areas where patients would not have to travel large
distances for care, such as major metropolitan centers, safety-net organizations who serve
the uninsured in these cities experience barriers to subspecialty access.37

Our experience suggests that even patients who manage to see a subspecialist receive care
that is fragmented and poorly coordinated. Fragmentation occurs between both inpatient and
outpatient settings as well as between primary care providers (PCPs) and subspecialists. The
coordination of care between these providers is poor, particularly in the United States, which
ranked next to last in a group of 7 nations with respect to coordinated care.38 For example,
Australian primary care physicians reported receiving relevant information back from
specialists 96% of the time, as compared with only 75% of the time for US PCPs.38 Other
studies have shown large discrepancies between receipt of referral information and consult
recommendations that resulted in providers feeling less able to provide high-quality care.39

Not surprisingly, patients with a higher number of chronic illnesses and more subspecialists
involved in their care report worse care coordination.40

When performed correctly, co-management can lead to better patient care than that by a
single specialty. In other diseases, co-managed care has been shown to improve things such
as mortality after myocardial infarction, providing support for the importance of coordinated
care as opposed to the either/or dichotomy of generalist vs subspecialist-only care.41,42

Outpatient multidisciplinary management of congestive heart failure has been found to
reduce all-cause mortality and hospital admissions, both for heart failure–related reasons as
well as other reasons.43,44 Despite these robust outcomes, few studies have evaluated such
interventions in cirrhosis. Given the evidence of care deficiencies, and the barriers to
subspecialty access, we call for efforts to improve multidisciplinary care coordination and to
apply these concepts to cirrhosis care.

Coordinated Care for Cirrhosis: Directions for Improvement
Potential directions for improving cirrhosis care can be grouped into 4 categories: (1)
chronic care models, in which active disease management occurs between clinic visits, (2)
multidisciplinary clinic models, in which co-location of specialists helps integrate care, (3)
communication interventions, which attempt to improve information transfer, and (4)
improving access to specialty care. As shown in Figure 2, a combination of one or more of
these interventions may be applicable, depending on geographic distances and the types of
providers involved.

Chronic Care Models
Chronic care models target primarily the patient rather than the providers and attempt to
improve care by active management (by telephone or other means) between clinic visits.
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The disease state most similar to cirrhosis in which chronic care models have been well
studied is congestive heart failure. In their meta-analysis of heart failure outcomes, Holland
et al43 grouped studies by 4 specific interventions: home visits, videophone or other remote
home-monitoring systems, scheduled home telephone calls and mailings, or clinic or
hospital visits only without any home contact. Overall, risk of all-cause admission,
mortality, and heart failure admission decreased by 12%, 20%, and 30%, respectively.43 The
home-based interventions produced the greatest benefit, with clinic or hospital visit– only
interventions showing minimal benefit.43 Because of this robust evidence, applications of
the chronic care model are now included as a class 1 recommendation in the heart failure
practice guidelines.45

Multidisciplinary Care Models
Optimal cirrhosis management involves an experienced gastroenterologist/hepatologist,
primary care physician, and often by a radiologist, endocrinologist, psychiatrist, and
infectious disease specialists. Thus, one way to improve care would be co-location in a
single clinic. This approach in other chronic diseases, such as diabetes, coronary artery
disease, and chronic obstructive pulmonary disease, has shown improvements in quality of
care, preventive care, and guideline adherence.46 Within gastroenterology, multidisciplinary
care also has been shown to improve outcomes. Multidisciplinary hepatocellular carcinoma
care produces increased quality of life, decreased disease progression, earlier stage
diagnosis, and improved survival, likely owing to the highly individualized care patients
receive in such clinics.47–49 This success in other areas suggests that multidisciplinary
clinics for patients with cirrhosis may be one method to improve outcomes.

Communication Interventions
Many patients receive subspecialty care at a distance from their home, which makes
multidisciplinary clinics impractical. How can providers improve communication and
coordination across the miles? With respect to the generalist–subspecialist interface,
referrals remain a major way in which subspecialist expertise is elicited, although
approximately half of all new visits to a specialist originate from direct patient request, even
in settings with gatekeeper policies, such as health maintenance organizations.50 Mehrotra et
al51 performed a narrative review of the literature concerning communication between
specialists and generalists. They identified 4 key steps in the process of referral and
communication51: (1) referral tracking, (2) information transfer from generalist to specialist
(ie, reason for referral and prior work-up), (3) information transfer from specialist to
generalist (ie, recommendations after a visit to a subspecialist), and (4) care integration
between generalist and subspecialist.

Studies on reasons for referral and appropriateness of referrals have shown both under-
referral and over-referral, although such studies are hampered by differences in study
design.51 However, both specialist and PCPs overwhelmingly find the communication
process to be unsatisfactory.52 Between 50% and 68% of the time there was no
communication from referring physician to specialist and between 4% and 45% of the time
there was no communication from the specialist to the referring physician.52–54

Furthermore, specialists and generalists often do not agree on communication, with 87% of
specialists in one study reporting sending postreferral communication within 7 days whereas
only 36% of generalists in the same study reported receiving communication within 7
days.52 This lack of communication often is noted by patients and can contribute to poorer
outcomes including decreased ability to provide adequate care and delayed diagnosis and
treatment.54,55
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Some of this confusion may be owing to a lack of clarity regarding the expected role of the
subspecialist consultant. Several roles for the consultant have been described in the
literature: cognitive consultant (providing diagnostic or therapeutic advice), procedural
consultant (providing technical expertise and performing procedure), co-manager with
shared care (sharing long-term management with PCP), co-manager with principal care
(assuming total responsibility for long-term management), and primary care (providing the
medical home for a group of patients).30 Other than when only a procedure is requested,
such as for open-access colonoscopy, the subspecialist rarely is informed of the requested
level of involvement, generating confusion. Within the field of gastroenterology, cirrhosis
care likely falls into the categories of either co-manager with shared care or co-manager
with principal care. This relationship becomes even more complicated when a PCP, local
gastroenterologist, and transplant hepatologist all are involved.

To address these deficiencies, the electronic health record (EHR) may show promise for
facilitating communication and coordination of care across the specialist–generalist
interface. The Institute of Medicine advocates for the use of an EHR by all providers,
specifically citing gains in coordination and communication between providers as a goal of
policy change. The Affordable Care Act of 2009 as well as the Health Information
Technology for Economic and Clinical Health (HITECH) Act both established financial
incentives to encourage EHR adoption based on evidence showing that the EHR would
improve medical care across multiple domains, including quality of care, care coordination,
efficiency, and communication.56,57 Use of an electronic medical record has been shown to
be particularly important to improving coordination and quality of care for patients with
chronic illnesses, and as a result of the growing body of literature as well as policy
incentives, EHR use is growing.58 As of 2011, 55% of physicians had adopted an EHR
system and approximately 75% reported that they currently met federal meaningful use
criteria.59 With the increased incentives for EHR adoption, this percentage likely will
increase.

With increasing use of EHR, streamlined communication between generalists and specialists
may become easier, with improvements in quality of care and patient outcomes as an
expected result. A large review of multiple meta-analyses of health information technology
use and outcomes concluded that use of an EHR led to improvements in quality of care,
particularly with respect to preventive care measures and medication management.60 A
separate qualitative study of EHR implementation in a series of small primary care practices
showed that EHR implementation improved efficiency across several domains, including
coordination of care and communication with specialists.61 Specifically, PCPs reported
greater ease of tracking specialist care and improved communication between providers and
staff.61 It is important to note that these studies have been performed almost exclusively in
large integrated health systems or medical groups and would not be applicable to practice
settings where multiple providers have different EHRs.62

Despite the promise of health information technology, there are still deficits. In a study of
referrals performed within the Veterans Affairs system, which uses a uniform EHR for both
inpatient and outpatient care, communication deficits in the referral process were still
noted.63 Inadequate justification for follow-up evaluation of unresolved referrals after 30
days was noted in 77% of such incomplete referrals.63 In more than 15% of discontinued
referrals, there was no subspecialist follow-up evaluation and no justification given for
discontinuation.63 Furthermore, provider perceptions of care coordination at the generalist–
subspecialist interface revealed that the existence of an EHR, although necessary, was not
sufficient to ensure adequate communication, particularly when providers were operating
outside an integrated medical system.62 Thus, widespread use of an EHR likely will improve
many aspects of communication and shows great promise in improving the generalist–
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specialist interface; however, it likely will not be enough on its own to substantially improve
care coordination for patients with cirrhosis.

Improving Access to Specialty Care
According to one study, gastroenterology was one of the most highly requested but difficult-
to-access referrals, largely owing to poor specialist distribution and low overall supply of
specialists.37 Setting aside the obvious solution of increasing the workforce, how could
access to gastroenterologists/ hepatologists be improved for patients with cirrhosis,
particularly in underserved areas? Closely tied to and dependent on the establishment of
EHR, electronic referral systems, or e-referrals, have been shown to increase efficiency of
the referral process, as well as increasing access to subspecialty care. PCPs who used e-
referral noted improvements in multiple aspects of communication and coordination of care,
including in referral tracking, access, wait time, answering of clinical questions, and overall
care improvement.64 In one study evaluating the implementation of e-referral in a public
safety-net system, an e-referral system was established between PCPs and outpatient
subspecialists.65 The program started with gastroenterology and liver clinics and
subsequently has expanded to include multiple other subspecialty clinics. In this system,
consult requests are placed electronically and then reviewed by specialty-specific clinician
reviewers to evaluate urgency, appropriateness of specialty, and whether or not any work-up
should be completed before the appointment. In many cases, the clinician reviewer can
guide the PCP through the e-referral interface, effectively providing an electronic curbside
consultation. Through this e-referral system, providers have noted improvements in wait
times, clinical and administrative efficiency, and, importantly, in communication and
coordination.65 The iterative discussion, which can occur via the referral portal, also
provided an educational benefit to providers, giving them valued information about the
condition being referred as well as appropriate work-up. The success of e-referral,
particularly for underserved populations, has led to its implementation in the Veterans
Administration system at Kaiser Permanente in California, as well as county health systems
in some areas of California.65,66

In addition to e-referral, subspecialist expertise has been extended to underserved areas via
telemedicine. Alternately referred to in the literature as telemedicine, teleconsultation, or
telemanagement, telemedicine initiatives seek to find ways of transforming the traditional
doctor–patient visit, using various technologies including telephone, video, audio, and
Internet-based networking platforms to connect providers to each other and to patients. An
example of a successful telemedicine program is the University of New Mexico’s Project
Extension for Community Healthcare Outcomes (ECHO), originally developed for hepatitis
C treatment. Noting that New Mexico had the highest rates of deaths from chronic liver
disease and cirrhosis as well as having a large rural poor population, access to HCV
treatment before Project ECHO was scarce.67 Project ECHO uses videoconferencing in
addition to specially designed HCV education software to create a knowledge network,
linking remote clinicians to the University of New Mexico specialists. In weekly
telemedicine clinics, remote PCPs present their HCV patients to a panel of academic health
center physicians, which can include gastroenterologists, infectious disease doctors,
addiction specialists, pharmacists, and also other PCPs connected in the “learning loops.”67

Although other telemedicine initiatives have focused on treatment only, Project ECHO adds
an educational component as well. Results of the initiative showed that an increased number
of patients were receiving treatment and that there was no difference between sustained
virologic response rates between the ECHO cohort and the University Clinic cohort.68 It is
unclear whether a similar level of success would be achieved in telemedicine for cirrhosis,
which requires a broader knowledge base and access to advanced therapies such as
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transjugular intrahepatic portosystemic shunt. Furthermore, logistical barriers remain in
most practice settings, particularly in regard to reimbursement for these activities.

Thus, technological advances such as EHRs, e-referrals, and telemedicine may help improve
deficiencies in referral tracking and information transfer between the PCP and specialists.
These programs will not, however, fully address deficiencies in care integration and co-
management. For example, who should the patient call if changes to the diuretic regimen are
needed? Who is responsible for surveillance of hepatocellular carcinoma? Our experience is
that the answers to these questions are often unclear to both the providers and the patient.
Not only do providers need to clearly articulate their roles in the co-management
relationship, but these roles need to be shared with the patient. We have been told by
patients over and over that in many situations they have no idea which provider they are
supposed to call. Further research is needed to determine whether structured co-management
plans would decrease confusion, duplicate testing, and medical errors.

Conclusions
In summary, a growing body of literature exists that patients with cirrhosis fail to receive
treatments that are supported by guidelines and high-quality evidence. Because cirrhosis
management is often multidisciplinary, we propose that improving care coordination
between providers may be a mechanism to help remedy this failure and improve quality and
efficiency of care. Multiple interventions to improve care coordination have been shown to
be effective across a variety of other chronic diseases, and these interventions should be
studied in patients with cirrhosis. The challenge for gastroenterologists and hepatologists
who co-manage cirrhosis patients alongside PCPs then will be to apply these care
coordination interventions to our own practices, realizing that each physician will need to
choose those interventions that match their practice needs. Such care coordination actually
may represent a business opportunity for gastroenterologists. The US health care system is
in the midst of massive changes; physician practices and hospital systems are merging, and
reimbursement mechanisms are changing to focus on accountable care rather than fee-for-
service care.69 Care coordination has become a high policy priority, and new revenue
sources are becoming available to subspecialists willing to partner with PCPs to manage
patient populations.56 The American Gastroenterology Association and American
Association for the Study of Liver Disease recognize these trends and are working to
establish performance metrics for cirrhosis care. In addition to hopefully improving patient
outcomes, these efforts also may serve to increase cirrhosis care to greater national
prominence. However, to extend the expertise of gastroenterologists and hepatologists to the
PCPs and patients who need it, methods of communication and delineation of
responsibilities will need to be improved.
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Figure 1.
Proportion of Medicare patients hospitalized with cirrhosis who are seen by a
gastroenterologist during their stay.
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Figure 2.
A conceptual model of coordination and communication interventions for improving the
care of patients with cirrhosis.
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Table 1

Guidelines for Cirrhosis Care Supported by Level 1 Evidence16,18,20,21,70

Cirrhosis care category Recommendation

TIPS In patients with good liver function, either a TIPS or a surgical shunt is an appropriate choice for the prevention of
rebleeding in patients who have failed medical therapy

TIPS will decrease the need for repeated large-volume paracentesis in patients with refractory cirrhotic ascites

Prophylactic use of nonabsorbable disaccharides or antibiotics does not appear to lower the risk of encephalopathy
after TIPS creation

ePTFE-covered stents are preferred to bare stents to lower the risk of shunt dysfunction

Varices In patients with medium/large varices who have not bled but have a high risk of hemorrhage, nonselective β-
blockers or EVL may be recommended for prevention of first variceal hemorrhage

In patients with medium/large varices who have not bled and are not at highest risk for hemorrhage, nonselective
β-blockers are preferred and EVL should be considered in patients with contraindications, intolerance, or
noncompliance to β-blockers

Short-term (maximum, 7 d) antibiotic prophylaxis should be instituted within 24 hours in any patient with cirrhosis
and gastrointestinal hemorrhage: oral norfloxacin or intravenous ciprofloxacin are the recommended antibiotics

Therapy with somatostatin or its analogues, octreotide and vapreotide, or terlipressin should be initiated as soon as
variceal hemorrhage is suspected and continued for 3–5 days after diagnosis is confirmed

Esophagogastroduodenoscopy, performed within 12 hours, should be used to make the diagnosis and to treat
variceal hemorrhage, either with EVL or sclerotherapy

If patients with cirrhosis are found to have bleeding esophageal varices, they should receive EVL or sclerotherapy
at time of index endoscopy

Patients with cirrhosis who survive an episode of active variceal hemorrhage should receive therapy to prevent
recurrence of variceal hemorrhage

Combination of nonselective β-blockers plus EVL is the best option for secondary prophylaxis of variceal
hemorrhage

Ascites If patients have clinically apparent moderate to severe ascites, they should be managed with a combination of
sodium-restricted diet and diuretics (including a combination of both spironolactone and loop diuretics)

If hospitalized patients with ascites have ascitic fluid PMN count ≥250 cells/mm3, they should receive empiric
antibiotics within 6 hours of their test result

If ambulatory patients with ascites have an ascites fluid PMN count ≥250 cells/mm3, they should receive empiric
antibiotics within 24 hours of their test result

If patients have ascites fluid total protein <1.1 g/dL and serum bilirubin >2.5 mg/dL, they should receive
prophylactic antibiotics

Patients who have survived an episode of spontaneous bacterial peritonitis should receive long-term outpatient
prophylaxis with daily norfloxacin (or trimethoprim/sulfamethoxazole)

Hepatic encephalopathy Patients with cirrhosis who have persistent hepatic encephalopathy should receive oral disaccharides or rifaximin

Hepatocellular carcinoma If patients have cirrhosis, they should receive surveillance for HCC by using imaging with or without α-fetoprotein
every 6–12 mo

EVL, endoscopic variceal ligation; PMN, polymorphonuclear; TIPS, transjugular intrahepatic portosystemic shunt.

NOTE. Data from references 16, 18, 20, 21, and 70.
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