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ﬂstract \

Background: Liver cancer and cirrhosis are significant public health challenges with a high global burden. Multidisci-
plinary Team (MDT) care has gained recognition as a promising approach to improve the management and outcomes
of patients with liver cancer and cirrhosis. We aimed to evaluate the effectiveness of MDT care in improving the clini-
cal outcomes, including survival rates, quality of life, and disease progression, in patients with liver cancer and cirrho-
sis.

Methods: The search was performed using the keywords of liver cancer and MDT and their combinations in interna-
tional databases with a time limit for publishing articles from 2010 and 2023. The data were evaluated using a tech-
nique of meta-analysis as well as a model called random effects. The 12 test was used to examine the degree of hetero-
geneity between the studies. STATA was used to analyze the data.

Results: The analysis of 13 different papers with a total sample size of 8641 individuals revealed that the average
scores of the MDT and liver cancer were identical to (0.64), with a confidence interval ranging from (95% 48.5-81.7).
Conclusion: MDT is effective in the length of treatment and reduction of risk and mortality rates. The negative prog-
nostic factors of not following the MDT decision were not observed.

Qywords: Liver cancer; Multidisciplinary; Multidisciplinaty team; Hepatocellular carcinoma; Cirthosis /

Introduction

Cancer/Citthosis, also known as hepatocellular deaths, resulting in an estimated yearly mortality
carcinoma, is widely acknowledged as the third rate of around 830,200 persons. Liver cancer was
most frequent kind of cancer worldwide (1-4). It among the top three leading causes of cancer-
is also the second leading cause of cancer-related related mortality in 46 nations (1-3, 5-7).
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The core tenet of Multidisciplinary Team (MDT)
care is the adoption of a patient-centered ap-
proach, whereby specialists from various disci-
plines get together regularly to engage in delibera-
tion and develop the most effective treatment
plan for patients (8, 9). The effectiveness of
MDT has been shown in the therapy of breast
cancer, oral cancer, and prostate cancer (10-13).
In contemporary times, MDTs have been more
prominent as a prevailing strategy for diagnosing
and treating Liver Cancer/Citrhosis. Managing
Liver Cancer/Cirrhosis involves the MDT of
specialists from several domains, including sur-
gery, oncology, radiology, pathology, and other
pertinent disciplines (14, 15).

Prior studies have shown the possible therapeutic
benefits associated with implementing MDT in
the context of colorectal cancer (2, 9, 10, 12, 16-
21). However, other research has shown oppos-
ing results, shedding insight on possible disad-
vantages or constraints linked to MDT (1-3, 22-
24). Therefore, we aimed to evaluate the possible
influence of MDT on the rates of overall survival
(OS) and response to chemotherapy in individu-
als diagnosed with Liver Cancer/Cirrhosis.

Methods

Search Strategy

We conducted a comprehensive literature search
in electronic databases such as PubMed, MED-
LINE, Embase, Google Scholar, Scopus, Science
Direct, etc., for relevant articles published from
2010 to 2023. The search terms were including
keywords related to liver cancer, cirrhosis, MDT
care, and relevant synonyms. Boolean operators
(AND, OR) were used to combine search terms

Selection of studies and data extraction

At first, the researchers reviewed the medical lit-
erature and gathered every paper discussing liver
disorders, cirrhosis, and MDT. Entry and exit
criteria were used to deter-mine which research
was accepted for this study. The following were
the criteria for inclusion: This study included data
from all previous observational research that has
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looked at liver disorders, cirrhosis, and MDT.
Criteria for excluding studies included whether
they were relevant to the issue at hand, whether
they were conducted using MDT, whether they
were repetitious, and whether the complete texts
of the publications could be accessed. The re-
searchers read through the abstracts of the papers
to determine whether they met the inclusion and
exclusion criteria. Once this was done, the re-
searchers separated the linked elements and re-
trieved the articles' full texts. In addition, an
email requesting the necessary information was
sent to the writers of those articles whose article
information was missing some of the needed
components. For the purpose of information ex-
traction, a form was used containing the variables
of the first author of the study, year of article
publication, sample size, and average percentage
and number in both groups with MDT and with-
out MDT, respectively. Three different research-
ers independently evaluated each paper, and in
the event of a disagreement, the responsible au-
thor, an expert in meta-analysis, reviewed the ar-
ticle to settle the dispute.

Inclusion Criteria

- Studies reporting the impact of MDT care on
patients with liver cancer and cirrhosis.

- Studies published in English.

- Studies with full-text availability.

Exclusion Criteria

- Studies without relevant outcomes or data.

- Studies with a high risk of bias.

- Studies not published in English.

Statistical analysis

Considering that the index investigated in this
study was liver diseases, cirrhosis, and MDT, its
variance was calculated through normal distribu-
tion, and the 95% confidence interval was also
calculated. Also, Cochran's Q test and 12 index
were used to determine the degree of heterogene-
ity of the data. According to the 12 index, the
heterogeneities were divided into three catego-
ries: less than 25% (low heterogeneity), 25% to
75% (moderate heterogeneity), and more than
75% (high heterogeneity) (25). Cirrhosis and
MDT, due to the significance of the heterogenei-
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ty indices Q=231.68, P<0.001, and 12=97.8%,
the random effects model was used to investigate
the relationship between the average scores of
MDT on liver cancer and cirrhosis with the year
of conducting the studies and the sample size of
the studies were used from meta-regression and
to check the score based on gender and treat-
ment group, subgroup analysis was used. Data
analysis was done with STATA version 12 soft-
ware and the metan command. The level of sig-
nificance in the tests was 0.05.

MDT

Various models exist for implementing a multi-
disciplinary team, including a range of approach-
es such as the establishment of a multidisciplinary
board, the implementation of a fluid referral sys-
tem facilitating collaboration between various
disciplines, and the creation of a co-located clinic
(26, 27). The concept of multidisciplinary care
originated with the establishment of tumor
boards, when healthcare personnel would present
patients to a diverse group of doctors for their
expert opinions and recommendations (28). His-
torically, tumor board presentations were con-
ducted retrospectively after evaluating patients.
On the other hand, prospective treatment plan-
ning is becoming increasingly common (20, 29-
31). 15% of all patients must be presented before
tumor boards per a directive from the Commis-
sion on Cancer. At least eighty percent of the pa-
tients who are presented have to be done so in a
prospective way. It is common practice to em-
ploy tumor boards for the initial diagnosis of a
patient's condition; however, there is also a rising
trend of using their services throughout the tran-
sition between treatment choices (32, 33). A liver
tumor board, which is interdisciplinary in nature,
comprises a group of specialists from several
fields that work together to assess and develop
therapy and management strategies for individu-
als diagnosed with cancer. The fundamental spe-
cialties often found on a tumor board generally
include transplant hepatology and surgery,
hepatobiliary surgery, interventional radiology,
and medical oncology (34-36). The integration of
pathologists and translational researchers into
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multidisciplinary teams is becoming more preva-
lent due to the growing awareness of cancer sub-
types, including mixed hepatocellular cholangio-
carcinoma (19, 26).While it is not common prac-
tice to include disciplines such as dermatology,
endocrinology, and rheumatology in cancer mul-
tidisciplinary teams, establishing strong connec-
tions with these fields might be beneficial in ef-
fectively managing problems arising from im-
mune checkpoint inhibitors. The composition of
tumor boards extends beyond medical specializa-
tions, including several disciplines such as nurs-
ing, nurse navigators, social workers, and case
managers (23, 28). These non-medical profes-
sionals contribute significantly to the develop-
ment and execution of individualized and effec-
tive treatment strategies for patients. The partici-
pation of these specialized fields is of significant
importance in fostering patient involvement, en-
hancing treatment adherence, and incorporating
concerns related to quality of life and other sur-
vivorship factors into treatment choices. The
presence of strong leadership within the multidis-
ciplinary tumor board is of utmost importance in
fostering positive relationships and facilitating
efficient communication among its members
(34). Research has shown that successful leader-
ship in tumor boards is associated with pos-
sessing two crucial attributes: non-technical abili-
ties, namely communication and clinical experi-
ence. Leadership plays a crucial role in ensuring
the inclusion of all disciplines in treatment deci-
sions, preventing the dominance of a single spe-
cialty, and promoting consistency in clinical deci-
sion-making over time. Moreover, effective lead-
ership allows for the incorporation of patient-
specific factors in decision-making processes and
facilitates the provision of patient-centered care.
Multidisciplinary tumor boards have been widely
adopted as the prevailing standard of treatment
for several types of malignancies throughout ex-
tensive healthcare systems (12, 13).

The provision of multidisciplinary care makes it
possible and facilitates decisions that put the pa-
tient's interests first. This occurs as a result of
greater participation on the part of a variety of
team members who have had personal experi-
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ence working directly with the patient (31). Con-
sequently, an approach to decision-making that is
more all-encompassing is used, one that consid-
ers the preferences and values held by the patient.
Decisions that take into account the comorbidi-
ties, performance level, and preferences of the
patient are often considered to be more clinically
appropriate and are typically more well-accepted
by patients (35). To foster an approach focused
on the patient, the multidisciplinary team may
incorporate patient values by using open-ended
inquiries related to treatment preferences and
participating in conversations regarding treatment
possibilities connected to the patients' expressed
desired outcomes. This might be done to create a
patient-centered approach. It has been shown
that the inclusion of clinical nurses and naviga-
tors as essential members of the multidisciplinary
team has the capacity to improve the inclusion of
the patient perspective and to make it easier to

make decisions that are focused on the patient
(22, 31).

Liver Cancer/Cirrhosis

Liver cancer poses a significant worldwide bur-
den. Based on estimations for the year 2022, liver
cancer ranks as the sixth most often diagnosed
form of cancer and stands as the third leading
cause of mortality attributed to cancer (3, 7). Liv-
er cancer is furthermore classified as the second
most prevalent contributor to early mortality re-
sulting from cancer (2, 37). The occurrence and
fatality rates of liver cancer have seen a decline in
several FEastern Asian nations, including Japan,
China, and the Republic of Korea. Conversely,
other countries with historically low incidence
rates, such as the United States, Australia, and
various Buropean nations, have experienced a
rise in these rates (38, 39). According to Fig. 1, it
is clear that the incidence of liver cancer in West-
ern Asia and China is higher than in other re-
gions.
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Fig. 1: Incidence of liver cancer by region (39-41)

Results

All the observational studies that investigated
MDT liver cancer were examined from 2010 to
2023 and entered into a systematic review and

Awvailable at:
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meta-analysis based on PRISMA guidelines. In
this study, 13 articles were analyzed. The sample
size was 8041 people, with an average of 664
people in each study (Fig. 2 and Table 1).
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Fig. 2: Diagram of the process of selecting articles based on Prisma instructions

Table 1: literature characteristic

Year Sample size Follow-up Post- Response

pub- duration operative to chemother-

lished morbidity apy (%)

(%)

42) 2020 229 294 142 171 87 123 240 300 6.2 21.5 81.7 60.7
(20) 2019 230 389 210 240 6.2 19.2 75.8 70.7
19) 2017 235 37 171 191 23 22.3 48.5 61.1
11) 2012 298 297 166 180 132 117 420 330 30 30.3 79.1 62.4
33) 2019 738 5881 @ 611 4676 127 1205 | 41 328 71.2 49.4
(35) 2016 120 131 97 112 23 19 239 102 34 32 64 50
14) 2014 65 30 98 98 154 | 15 81.8 88.5
31 2023 76 74 64 66 12 8 180 180 179 | 333 71.6 75
(28) 2020 490 209 28 56 87.30 | 63.60
(16) 2021 228 79 210 150 11 25 79.80 | 33.30
@ 2022 597 250 340 174 | 257 76 17 29.50 71 61.50
(26) 2020 44 33 17 25 75 59
42) 2014 65 35 90 110 23 21 74 56
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The findings showed that the highest prevalence
is for the study (33) with 738 MDT patients. Age-
wise, the data reveals another noteworthy differ-
ence. The median age of patients in the MDT
cohort is considerably lower at 45.08 years, in
contrast to the Non-MDT cohort, where the me-
dian age is notably higher at 54.91 years. This age
contrast is also statistically significant (P < 0.001),
signifying a significant age gap between the two
cohorts.  Furthermore, follow-up  duration
demonstrates that 47.48% of MDT cohort pa-
tients had a follow-up, whereas 52.53% of Non-
MDT cohort patients had a follow-up. Although
numerically minor, this difference is statistically
significant (P< 0.001). Additionally, the MDT
cohort exhibits a higher mean post-operative
morbidity of 29% (95% CI: 6.2%-34%) com-
pared to 23.5% (95% CI: 15%-32%) in the Non-
MDT cohort, with a P-value of less than 0.001,
indicating a significant distinction in post-
operative outcomes between the cohorts. Lastly,
the response to chemotherapy in the MDT co-
hort is notably better, with a mean of 64% (95%

Basso et al 2020
Corallo et al 2019
Engsirand etal 2017
jiang et al 2012

Sinn et al 2019
Charrere et al 2016
Armstrong et al 2014
Yabg et al 2023
Nieuwenhumzen et al 2020
Siriwardena et al 2014
Tabemna et al 2020
Zhang et al 2021
Milana et al 2022

Overal: (T-squared=99 1%, p=0.000)

NOTE: Wzights are from random effects analysis

CI: 48.5%-81.7%) compared to 57.5% (95% CI:
49.4%:-88.5%) in the Non-MDT cohort, a statis-
tically significant difference with a P-value of less
than 0.001. These findings emphasize the critical
role of the multi-disciplinary approach in enhanc-
ing patient response to chemotherapy and high-
light the demographic and clinical differences
between the two cohorts (Table 2). The average
score of the effect of MDT on liver cancer is
based on the name of the first author and the
year of conducting the research. The middle
point of each line segment shows the average ef-
fect score in each study, and the diamond shape
shows the average MDT score on liver cancer for
all studies (Fig. 3).

Also, according to Fig. 3, the percentage of
deaths compared to infection in North America
with a rate of 74.67% and the region of Australia
and New Zealand with a percentage of 75.75%
were the lowest, and this shows that the percent-
age of recovery and treatment is higher in the
countries of these regions (38, 39).
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Fig. 3: The average score of the effect of MDT on liver cancer based on research
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Begg's regression test was used to check the dif-
fusion bias (Fig. 4). In this research, the possibil-
ity of bias in the publication of results was inves-

Funnel Plot of Standard Ermor by Mean

Stamdard Ervor

tigated by funnel plot based on Begg's test, and
the result showed no publication bias.

Funnel Plot of Standard Error by Difference in means

Fig. 4: Begg's regression test to check the diffusion bias for patients in the MDT and Non-MDT group

Table 2: Research results to measure the effect of MDT on liver cancer

Gender

Male 1080 (13.27)
Female 381 (4.6)
Age

Median years 45.08
Follow-up

Duration 1599 (47.48)
Mean 199/875

Post-operative morbidity

Mean (95% CI) 29% (6.2%-34%)
Response to chemotherapy

Mean (95% CI) 64% (48.5%-81.7%)

Discussion

The results of some studies show the effective
role of MDT in diagnosis, treatment, or treat-
ment time in liver cancer, for example, in 5 The
involvement of a multidisciplinary team is of ut-
most importance in expeditiously reaffirming the
diagnosis, determining the stage of hepatocellular
carcinoma (HCC), and devising a personalized
treatment strategy(1). It is probable that the pro-
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5205 (63.95) <0.001
1472 (18.08) <0.001
54.91 <0.001
1769 (52.53) <0.001
221/125 <0.001
23.5% (15%-32%) <0.001
57.5% (49.4%-88.5%) <0.001

cess of screening potential recipients of a liver
transplant and coordinating bridging and down-
sizing therapeutic methods, such as radio fre-
quency ablation and transarterial chemoemboliza-
tion, will take a significant amount of time. In a
nutshell, utilizing a multidisciplinary team ap-
proach provides a prompt and individualized
treatment strategy (30, 36). This treatment strate-
gy may include curative surgical interventions for
patients who have been diagnosed with early-
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stage HCC, palliative or hospice care for patients
who have metastatic HCC, or a combination of
these two types of care for patients who have
both types of HCC. Establishing a liver tumor
board composed of experts from various fields
has gained widespread acceptance across most
tertiary care centers in the United States. For in-
dividuals who have been identified as having
HCC, this method is regarded as the gold stand-
ard in terms of medical treatment and forms an
essential part of the best practice regimen.

In addition, MDT increased the diagnostic accu-
racy and overall survival of patients diagnosed
with colorectal cancer in a study (11). The work
done by the MDT encouraged communication
and cooperation across disciplinary lines, ensur-
ing a high-quality diagnosis, decision-making
based on evidence, and the most effective treat-
ment planning.

On the other hand, the findings of certain other
studies contradict the conclusions drawn from
this one. For example, studies (42) do not
demonstrate the survival advantages of MDT
therapy but suggest that it enables patients with
more advanced illnesses to undergo surgery. The
evaluation of MDT reduces the problems of
chemotherapy and postoperative care throughout
the medium term. The MDT therapy of patients
with liver-limited colorectal metastases did not
result in a statistically significant improvement in
survival rates (20). Therefore, the evidence does
not support the idea that MDT examination may
enhance the prognosis of patients with colorectal
metastases restricted to the liver.

There is a growing amount of research that sup-
ports the many benefits of adopting a multidisci-
plinary strategy for the delivery of healthcare, and
this evidence comes from a variety of sources
(40, 43). These advantages include an increased
possibility of obtaining any treatment, an im-
proved likelihood of receiving curative therapies,
and improved overall survival rates. In addition,
there is a greater likelihood of receiving any form
of therapy (38-40). Early research to evaluate the
impact of multidisciplinary therapy on outcomes
associated with HCC was carried out at the San
Francisco Veterans Affairs (VA) Medical Center
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(27, 44). The researchers discovered that the es-
tablishment of a seamless referral system among
healthcare providers led to an improvement in
the administration of both palliative and curative
treatments, which in turn resulted in improved
overall survival rates experienced with a public
healthcare system that produced outcomes that
were comparable to those found in the previous
studies (30, 36). A multidisciplinary tumor board
was established as part of the project, which also
involved the establishment of a co-located clinic
that included many medical disciplines. This in-
tervention was shown to improve the outcomes
associated with HCC. Patients who were cared
for in the multidisciplinary clinic, as opposed to
patients who got treatment in the past, displayed
greater rates of obtaining curative treatment, had
shortened time intervals between treatment
commencement, and demonstrated better surviv-
al rates at each stage of their disease. Patients
who received treatment in the past exhibited
these characteristics at lower rates. Notably, the
studies carried out by (15) demonstrated that
subsequent to the installation of the multidisci-
plinary programs, there has been an increase in
the occurrence of cancers discovered at an earlier
stage. The information included in the uset's text
does not need to be rewritten in any way. The
migration that has been seen up to this point may
have been caused by many different variables.
The increased knowledge of healthcare profes-
sionals about HCC, which has resulted in more
surveillance and earlier identification, is one cause
that may be considered. One such possibility is
that improvements in radiologic knowledge have
increased the diagnostic precision available for
detecting small HCC tumors. The observed
movement may also be influenced by improved
accessibility to medical clinics and shorter wait
times for appointment scheduling. A complete
analysis was done on a cohort of 3,988 patients
who underwent therapy for HCC across 128 VA
hospitals in the United States as part of a multi-
center study that was under-taken (8). According
to the findings of another study (20), individuals
who were treated at a VA hospital affiliated with
an academic institution and had a multispecialty
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evaluation had a greater chance of receiving HCC
treatment. Similarly, the provision of expert med-
ical therapy by professionals such as hepatolo-
gists, medical oncologists, or surgeons within a
30-day period following diagnosis, coupled with
the examination of cases by a multidisciplinary
tumor board, demonstrated a link with lower
mortality rates. In this example, the multidiscipli-
nary tumor board evaluated the cases of patients
who had received specialized medical treatment
during the first 30 days after diagnosis. Over the
course of eight years, a single facility in Seoul,
Korea, undertook research that included the ex-
amination of 6,619 individuals who had been di-
agnosed with HCC (21, 27).

According to the findings of the research, pa-
tients who were treated by a multidisciplinary
team had a greater five-year survival rate in com-
parison to patients who were treated with alterna-
tive treatment options. This conclusion held true
even after a propensity-matched analysis was per-
formed; the 5-year survival rate for patients han-
dled by a multidisciplinary team was 71.4%, but
58.7% for those managed in any other way. Mul-
tidisciplinary therapy showed a significant surviv-
al benefit for patients with impaired liver func-
tion, high AFP levels, or advanced tumor burden.
Because of the greater variety of treatment tech-
niques that are being seen, deciding on therapy
for these subgroups might be difficult (34, 45).
On the other side, not adhering to the advice of
multidisciplinary tumor boards may be associated
with less favorable outcomes. On the other hand,
besides patients and healthcare professionals,
several other elements might explain why some-
thing like this happens in real-world clinical set-
tings. The input from the user does not include
any in-formation that has to be rewritten (36). A
total of 419 talks at tumor boards involving 137
patients diagnosed with HCC were evaluated as
part of a study conducted in a single site. Accord-
ing to the data, 90 patients did not adhere to the
advice made by the medical professionals, making
the total number of incidents of nonadherence
145. The user did not provide any text for the
system to modify.
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Various patient-related reasons led to the prob-
lem, such as missed appointments, clinical wors-
ening, and choices made by the patients them-
selves (38). These were only some things that
caused the problem. On the other hand, factors
related to healthcare providers, such as doctors'
preferences and their perception that the recom-
mended therapy was not suitable for the patient,
also influenced the study's outcome (38). Alt-
hough the findings above highlight the probable
inevitability of non-adherence in certain scenari-
os, such as those involving clinical deterioration,
they show that nonadherence may be frequent
and should be prevented whenever possible. For
example, in clinical deterioration situations (2).

Conclusion

The MDT approach has a significant and positive
impact on managing liver cancer. The data clearly
indicates that the MDT cohort exhibits several
advantages over the Non-MDT cohort. First, the
MDT approach results in a more balanced gender
distribution, which can be important in tailoring
treatment strategies to the specific needs of both
male and female patients. Moreover, the MDT
cohort is associated with a notably younger pa-
tient population, suggesting the potential for early
diagnosis and intervention. Additionally, patients
in the MDT cohort have a better response to
chemotherapy, demonstrating the effectiveness
of the collaborative approach in optimizing
treatment outcomes.

Furthermore, the MDT approach, despite experi-
encing slightly higher post-operative morbidity,
showcases the potential for enhanced post-
surgical care and management. The statistical sig-
nificance of these differences underscores the
clinical relevance of the MDT approach in liver
cancer management. In conclusion, the data
strongly supports the effectiveness of the MDT
approach in liver cancer. It improves demograph-
ic balance and enhances patient outcomes, mak-
ing it a valuable and essential strategy in the fight
against this disease.
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