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Abstract

Introduction: Disability-adjusted life years (DALYS) is
a multidimensional metric utilized to quantify specific
disease burdens. It has the potential to highlight both
fatal and non-fatal outcomes of disease and thus help in
policymaking and health resource allocation. Chronic

liver disease, secondary to preventable causes, is one of
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the main contributors to morbidity and mortality. It
demands the attention of researchers and policymakers
alike. The primary aim of this study was to quantify the
disease burden due to end-stage liver disease in terms of
years of life lost (YLL), years lost to disability (YLD),
and DALYs.
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Materials and methods: This was a descriptive case-
series study conducted over a period of six months
between September 2019 and February 2020 at a
tertiary care hospital in Lahore, Pakistan. All patients
presenting with end-stage liver disease were
interviewed. The YLL were predicted by using the
Child-Pugh score’s estimation of years of life left.
Chronic Liver Disease Questionnaire (CLDQ) was used
to assess the disabilities of the patients along with
disability weights from the Global Burden of Disease
(GBD) study to calculate the YLD. All statistical
analysis was conducted using Statistical Package for

Social Sciences (SPSS) version 23.0.

Results: 18 patients who presented with end-stage liver
disease had 32.8 (95% CI: 25.2-40.5) mean DALYs.
The mean age of presentation was 51.1 (95%ClI: 42.7-
59.4) years. A significant negative correlation was
found between age and DALY (r=-0.94, p<0.001). The
mean YLL was 31.5 (95%CI: 23.5-39.5) and the mean
YLD was 1.34 (95%CI: 0.58-2.11). Most patients
presented with decompensated chronic liver disease
(DCLD) during the fifth and sixth decade of life. No
significant correlation was found between gender and
DALYs (r = 0.208, p=0.407).The most common
adjusted disabilities were muscle cramps, fatigue,
difficulty sleeping at night, hematemesis, jaundice, fluid

in the abdomen, and abdominal pain.

Conclusions: In accordance with the findings of this
study, 18 patients with end-stage liver disease lost an
591.22 DALYs

approximately 39.1% of the normal life span, if these

estimated which  represents
patients were a member of a standardized model
population with a life expectancy at birth equal to that
of the world’s longest-surviving population i.e. Japan.
YLL contributes 96% of the total DALYs which
indicates that the ability of the end-stage liver disease to

cause mortality is much more significant than its ability
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to cause morbidity. Our research also indicates that out
of 100 patients with end-stage liver disease, 39 lifetimes

are lost.

Keywords: Disability-Adjusted Life Years; End-Stage
Liver Disease; Years of Life Lost; Years Lost to

Disability; Chronic Liver Disease

1. Introduction

The disability-adjusted life years (DALYS) is a
multidimensional metric that integrates the years of life
lost (YLL) and the years lost to disability (YLD) due to
mortality [1]. It can be effectively utilized to quantify
the overall disease burden in society and helps to
compare various diseases in addition to understanding
the impact of demographics on the disease burden under
investigation. It can be used to formulate global health
policies and allocate resources efficiently by projecting
and comparing various disease burdens. An
internationally standardized form of the quality-adjusted
life-years (QALYSs) has been established for the global
burden of disease names as the disability-adjusted life
years (DALYs). DALYs can be used to express the
years of lost to premature mortality and years lived with
a disability of specified severity and duration. Hence,
one DALY indicates one lost year of a healthy life.
Premature mortality refers to death that takes place
before the age to which the dying person could have
expected to survive if they were a part of a standardized
model population with a life expectancy at birth equal to
that of the world’s longest-surviving population i.e.

Japan [2].

Chronic Liver Disease (CLD) refers to a group of
hepatic disorders usually leading to liver cirrhosis.
Cirrhosis leads to a number of abnormalities like
deficiencies of several proteins like clotting and
anticoagulation factors etc. [3]. According to the World
Health Organization (WHO) estimates, chronic diseases
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contribute to 46% of the global disease and 59%
mortality. The number of people dying due to chronic
diseases is about 35 million and it is steadily
increasing [4]. End-stage liver disease is one of the main
contributors to the overall disease burden in both the
developing and the developed world leading to about
two million deaths every year mainly due to cirrhosis
and hepatocellular carcinoma [5, 6]. According to
research analysis of the Global Burden of Disease
(GBD) 2010 Study, cirrhosis of the liver ranks 23rd in
the leading causes of disability-adjusted life years. Its
contribution to the global disease burden has increased
from 24.3 million in 1990 to more than 31 million in
2010, which represents a 27% increase in DALYS [7].
Liver disease affects 300 million people in China and is
the 11th leading cause of death in white males in the
United States (US) making up 1.5% of the total
deaths [5, 8]. In the United Kingdom (UK), liver disease
is the fifth most common cause of death, according to
the Office for Statistics [5]. The major

causative agents which lead to the manifestation of end-

National

stage liver disease, however, are hepatitis B virus
(HBV), hepatitis C virus (HCV), alcoholic liver disease
(ALD) and non-alcoholic liver disease (NALD) as well
as hepatocellular carcinoma (HCC) [5, 7]. The country-
level differences in the disease morbidity and mortality
reflect variations in the prevalence of risk factors [9-11].
According to the WHO, the prevalence of hepatitis B
and C are greater in South East Asia (2-5% population
affected by HBV) as compared to western countries
(less than 1% affected by HBV) [12].

End-stage liver disease stands to be one of the
preventable causes of death worldwide. The primary
objective of this study is to estimate the DALY of end-
stage liver disease in patients and make a
comprehensive quantification of the disease burden in
terms of years lost due to disability. It can be effectively

utilized to educate the people regarding the year lost due
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to the early demise of a patient who develops
decompensated chronic liver disease (DCLD) and the
amount of time these patients lose due to disability. A
secondary aim was to determine the most common
adjusted disabilities among patients suffering from
DCLD. This step may enable policymakers to
understand the severity of the problem in a better way
and encourage more efficient public spending on health
and the prevention of disease.

2. Materials and Methods

2.1 Study setting and design

This was a descriptive cross-sectional study conducted
over a period of six months between September 2019
and February 2020 at a 1700 bed tertiary care hospital in
the city of Lahore, Pakistan.

2.2 Sample size, inclusion and exclusion criteria

Patients aged 12 years and older admitted in hospital
medicine wards were approached and assessed,
irrespective of sex. A total of 18 patients fulfilled the
criteria and were enrolled in the study. Patients with
primary liver disease were evaluated. Child-Turcotte-
Pugh Score (child criteria) was used for scoring the
progression of liver disease [13]. Patients having scores
ranging from 6-15 were eligible. Patients with diabetes
mellitus and acquired immunodeficiency syndrome
(AIDS) as co-morbidities and non-compliant patients
were excluded. Patients who were not fully investigated
for Child’s score i.e. serum albumin, international
normalized ratio (INR), total bilirubin, ascites, and

hepatic encephalopathy were also excluded.

2.3 Sampling technique and data collection
A purposive sampling technique was employed to
collect data from all patients. A semi-structured

questionnaire was developed with closed-ended
multiple-choice questions using the Chronic Liver

Disease Questionnaire (CLDQ) to determine the YLD.
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To ascertain the YLL, the Child-Pugh Score table was
used to estimate the years of life left. After obtaining
informed consent, the Child-Pugh score was evaluated
to fulfill the inclusion criteria. The Child-Pugh score
Table 1. The

determination of ascites and hepatic encephalopathy

was calculated as indicated in
was made by examining the patient file or by a senior
medical officer. The most recent test reports were used.

Reports older than three days were not considered.

2.4 Statistical analysis

All statistical analysis was performed using Statistical
Package for Social Sciences (SPSS) version 23.0. The
DALYs were calculated as: DALYs=YLL + YLD.
YLL was calculated as = age-specific life expectancy -
estimated years of life remaining.

YLD was calculated as = disability weight x duration of
disability (years).

The data obtained from the questionnaire was quantified

DOI: 10.26502/aimr.0052
to evaluate the YLD, by using the disability weights
from the 2013 GBD study [14]. Disability weights,
which represent the magnitude of health loss associated
with specific health outcomes, were used to calculate
years lived with disability for these outcomes in a given
population. The weights were measured on a scale from
zero to one, where zero equals a state of full health and
one equals death. The Child-Pugh grade was used to
estimate years of life leftand this number was
subtracted from the ideal age-specific life expectancy to
give the YLL [15]. The age-specific life expectancy of
Japan was used as it has the highest life expectancy. The
life table of GBD 2015 was used [16]. All categorical
variables were presented as percentages and frequency
while all continuous variables were documented as
mean and standard deviation. Lastly, the Pearson
correlation was employed to evaluate the possible

association between continuous variables.

Measure 1 point 2 points 3 points Units
Bilirubin (total) <2 2-3 >3 mg/dl
Serum albumin >3.5 2.8-3.5 <2.8 gl
INR <17 1.71-2.20 >2.20 no unit
Ascites None Mild (diuretic-responsive) Severe (diuretic-refractory) no unit
Hepatic Grade I-11 (or suppressed with .

None o Grade II-1V (or refractory) no unit
encephalopathy medication)

INR- International Normalized Ratio

Table 1: Evaluation of Child-Turcotte-Pugh Score.

3. Results

The mean DALYs of 18 patients was calculated. While
there were large variations between the estimated
DALY scores of the patients, the mean was 32.8
(95%Cl: 25.2-40.5) with a standard deviation of 15.4.
This means that every patient presented with end-stage
liver disease symptomatology will lose around 32.8
(25.2-40.5) years of his life to the disease. The
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descriptive statistics of DALYs are presented in
Table 2. The total combined DALY of the 18 patients
examined was estimated to be 591.22. The ideal life
expectancy in Japan is reported to be 83.84. This
implies that out of these 18 people, 7.05 lifetimes have
been lost, which is 39.1%. If these values are projected
as a percentage for better understanding, it means that if
100 people developed DCLD, it is as if 39 out of them
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never existed. Figure 1 shows that most of the DALY
scores range between 10-50 years with a median of
34.08. The bar on the extreme right represents a case of
decompensation at a very young age which has
dramatically increased the DALY [17].

3.1 Composition of DALY

DALYs were calculated as described by summing its
two components, YLL and YLD. The relative share of
these two variables was calculated in a total of 591.22
DALYs. The following results were obtained as shown
in Table 3. This indicates that most of the disease
burden on the individual is due to the mortality
associated with liver failure and not so much the
morbidity. YLL constitutes 96% of the DALYs
calculated. The total YLL from 18 patients was
calculated as 567.07 whereas the mean YLL was 31.5 +
3.8 (95% CI: 23.5-39.5). This means that patients
presenting with DCLD lose a significant portion of their
life due to their disease. The percentage share and the
mean YLL also indicates that management of mortality
should be the primary goal in the management of any
patient that presents with symptoms of DCLD. The total
YLD from 18 patients examined was 24.15 whereas the
mean YLD was 1.34 (95% CI: 0.58-2.11) which means
that each patient lost around 1.3 years as a consequence
of their disease, according to the disability weights. As
this constitutes around 4% of the total DALYS, it
indicates the relatively mild nature of adjusted-disability
as compared to other diseases. The GBD showed that
the average contribution of YLD in DALY was 31.2%.
The YLD for DCLD patients is far less than that
average. The mean age of the patients was evaluated to
be 51.1 + 3.9 (95% CL: 42.7-59.4) years which means
the clinical presentation of DCLD is common in the
fifth and sixth decades of life.

3.2 Association between age and DALY's
A significant negative relationship was found between
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age and DALYs (r=-0.940)

3.3 Association between age, YLL and YLD

There is a significant negative correlation of age with
YLL (r=-0.959, p<0.001) which means the years of life
lost decrease as the age of presentation of DCLD
increases. There is also a significant positive correlation
of age with YLD (r=0.593, p=0.010) which means that
the years lost due to disability increase as the age of
presentation of DCLD increases. Lastly, a non-
significant negative relationship was observed between

YLD and YLL (r= -0.462, p=0.054).

3.4 Association between gender and DALY's

Out of the 18 patients, eight were male and 10 were
females. No significant correlation was found between
the DALYs and the gender of the patients (r = 0.208,
p=0.407). This means that the disease affected both
sexes equally in terms of the number of years affected

by the disease.

3.5 Etiologies of liver disease among the patients

Out of the 18 patients that were evaluated, (n=16,
88.9%) were HCV positive while equal proportions
(n=1, 5.6%) of patients were suffering from biliary
cirrhosis and hepatitis A virus (HAV).

3.6 Frequency of duration of different clinical
symptoms of DCLD

The patients were asked a total of 12 questions
regarding the duration of their illness to determine the
YLD. 11 patients out of 18 (61.1%) reported that they
were suffering from symptoms of DCLD for less than
one year as shown in Table 4. The symptoms that they
were inquired about were fluid in the abdomen,
hematemesis, jaundice, or confusion associated with
liver disease. The mean time duration of various clinical
symptoms of DCLD is presented in Figure 3. The
disability was also ranked according to the meantime
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period of different clinical manifestations as shown in
Table 5. Symptoms were also ranked according to YLD
as shown in Table 6. The disability weight-adjusted
ranking is different from the actual response ranking
because disability weight ranking takes into account the
intensity of symptoms and then generates the years of
life lost due to disability accordingly. The top five

contributors of mean YLD make 87.5% of the total

DOI: 10.26502/aimr.0052
mean YLD. The responses of our research questionnaire
were correlated with the responses that were found upon
the initial development of CLDQ [18]. There was a
significant positive relationship between the proportion
of patients complaining of symptoms in this study and
the proportion of patients complaining of the same
symptoms in the CLDQ study (r=0.751, p=0.020).

Measure Statistic Standard error
Mean 32.8454 3.63041
] ] 25.1859 (Lower)
95% confidence interval for mean
40.5049 (Upper)
Median 34.0808
Variance 237.238
Standard deviation 15.40253
Range 60.24
Interquartile range 21.19
Table 2: Descriptive statistics of disability-adjusted life years.
Histogram
57 Mean = 3285
Std. Dev. =15.403
MN=18
.
T 3+
S
3
s
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4
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DALY - Disability-Adjusted Life Year

Figure 1: The frequency of different disability-adjusted life years among the patients.
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Sum Percentage of DALY
YLD 24.15 4%
YLL 567.07 96%
DALY 591.22 100%

YLD- Years Lost to Disability
YLL- Years of Life Lost

DALYs- Disability-Adjusted Life Years

Table 3: The relative share of YLD and YLL in total DALYS.

80.00-
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> o ©
Z
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o}
00
(o]
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(o]
o
2 o
T I I 1 1 T
0 20 40 80 80 100
Age
DALY:- Disability-Adjusted Life Year
Figure 2: Scatter diagram of association between age and DALYSs.
Question symptom Duration of symptom Frequency (n) Percent (%)
2-6 months 11 61.1
DCLD
>1 year 7 38.9
] ) None 2 11.1
Abdominal bloating
2-6 months 11 61.1
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>1 year 5 27.8
None 2 111
Fatigue 2-6 months 9 50.0
>1 year 7 38.9
None 5 27.8
Abdominal pain 2-6 months 10 55.6
>1 year 3 16.7
None 10 55.6
Shortness of breath 2-6 months 7 38.9
>1 year 1 5.5
None 7 38.9
Anxiety 2-6 months 7 38.9
>1 year 4 22.2
None 1 5.6
Decreased energy levels 2-6 months 11 61.1
>1 year 6 33.3
None 7 38.9
Depression 2-6 months 11 61.1
>1 year 0 0
None 5 27.8
Diet limitation 2-6 months 13 72.2
>1 year 0 0
None 3 16.7
Sleeping difficulty 2-6 months 11 61.1
>1 year 4 22.2
None 44.4
Muscle cramps 2-6 months 33.3
>1 year 4 22.2
None 13 72.2
Trouble concentrating 2-6 months 5 27.8
>1 year 0 0

DCLD- Decompensated Chronic Liver Disease

Table 4: Frequency of duration of different clinical symptoms.
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DCLD- Decompensated Chronic Liver Disease
Figure 3: Meantime duration of different clinical symptoms of DCLD.
Ranking Question symptom Mean duration (years)
1% Decreased level of energy 1.380
2" Tired and fatigued 1.268
3 Difficulty sleeping at night 1.125
4" Symptoms of DCLD 1.102
50 Abdominal pain 1.074
6" Bloating 1.000
7" Muscle cramps 0.898
g™ Felt anxious 0.745
on Concentration problems 0.393
10" Shortness of breath 0.292
11" Limitations of diet 0.222
12" Unhappy or depressed 0.167
DCLD- Decompensated Chronic Liver Disease
Table 5: Ranking of symptoms according to mean time duration.
Ranking Question symptom Mean YLD
1" Muscle cramps 0.285
2" Tired and fatigued 0.278
3" Difficulty sleeping at night 0.246

Archives of Internal Medicine Research

39




Arch Intern Med Res 2021; 4 (1): 031-042

DOI: 10.26502/aimr.0052

4" Symptoms of DCLD 0.196
5 Abdominal pain 0.155
6" Limitations of diet 0.054
7" Decreased Level of energy 0.043
g" Unhappy or depressed 0.024
om Felt anxious 0.022
0™ Concentration problems 0.017
11" Bloating 0.011
127 Shortness of breath 0.011

YLD- Years Lost to Disability
DCLD- Decompensated Chronic Liver Disease

Table 6: Ranking of questions according to YLD.

4. Discussion
DALYs provide a quantitative understanding of the loss
suffered by liver disease patients that eventually end up
with a decompensated liver disease. The mean DALY
lost in our study was 32.8 (95% CI: 25.2-40.5), which
makes up a large proportion of a patient’s life. At the
same time, hepatitis C infection was found in 88.9% of
our patients. Chronic hepatitis C makes up 40% of the
global deaths due to cirrhosis in the Asia-pacific
High

injections,

region [19]. rates of infection are due to

therapeutic re-usable  syringes, and
unscreened blood transfusions in the healthcare setup.
Chronic hepatitis C patients are mostly asymptomatic
and are found to be HCV-positive when screened for
blood donation. In one cross-sectional study on 959,281
donors, 695 had anti-HCV, which showed evidence of
HCV infection. 74% of those with anti-HCV were
ribonucleic acid (RNA) [20]. YLL contributes an

overwhelming 96% of the total DALY.

In 2017, one study on the global burden of disability
estimated 62.16 million DALYs from the chronic liver
disease [21]. The significant loss of life that is attributed
to DCLD can be effectively reduced by ensuring
universal vaccination of hepatitis B and taking

Archives of Internal Medicine Research

precautions to prevent the spread of HCV such as
screening of blood donors at a national level, provision
of new needles and syringes, treating substance use, etc.
Health
hepatitis would cut down the burden of DCLD and

interventions to decrease and control viral

reduce the total life years lost to this disease by the

comunity.

The management of almost all patients with DCLD is
conservative in nature. Early diagnosis and treatment
should help reduce the disease burden and prevent its
progression. Liver transplantation is a definite life-
option [22].
significant improvements in the survival of patients that

saving treatment Research  shows
receive liver transplantation after they have entered later
stages of DCLD [23]. Muscle cramps, fatigue, difficulty
sleeping at night, hematemesis, jaundice, fluid in the
abdomen, and abdominal pain constitute about 90% of
the disability associated with decompensated liver
disease. Effectively managing these symptoms will go a
long way towards improving the quality of life of
patients of DCLD and reducing the disability associated
with the disease. If the medical treatment is geared
towards managing and reducing the most debilitating

symptoms along with slowing and reversing the
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progress of the disease, it would have an impact on the
YLD and ultimately, the DALY of these patients.
Composite indicators, such as DALY is a multipurpose
tool for health planning that allows more transparency
in showing the impacts of mortality and morbidity of
Thus,
highlighted with the aim of making better health-related

diseases. health outcomes are potentially
decisions. Developing countries can have an increased
burden of chronic diseases; therefore, an awareness of
the gaps in health information is probable with the use
of DALY, posing new challenges for the national health

system [24].

5. Conclusions

The CLDQ was originally intended to calculate the
quality of life in the short term (two weeks). However,
in this study, the patients complained of nine disability
parameters in similar percentages to the original CLDQ
study. It, therefore, shows that the CLDQ is not only
accurate in predicting short-term but also long-term

disability.
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