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Abstract

Objective: To analyze the influence of liver disease severity on the quality of life of patients before and after
liver transplantation.

Methods: A descriptive study with 150 liver transplant recipients over 18 years of age. Severity was assessed
using Child and MELD, and the Liver Disease Quality of Life was administered. The t-test or Mann-Whitney
test was used to compare the mean values of the domains, and an ANOVA or Kruskal-Wallis test was used for
between group comparison.

Results: Prior to transplantation, patients with Child class C had lower quality of life scores than those with
Child class A. Patients with MELD lower than or equal to 15 had a significant increase of mean values in ten
domains, whereas patients with MELD scores greater than 15 had increased mean values in 12 domains.
Conclusion: There was a negative influence of severity on quality of life prior to transplantation, according
to Child-Turcotte-Pugh. The MELD did not interfere significantly in the post-transplantation outcomes, even
though the mean values increased.

Resumo

Objetivo: Analisar a influéncia da gravidade da doenca hepatica na qualidade de vida dos pacientes antes e
depois do transplante de figado.

Métodos: Estudo descritivo com 150 receptores de transplante hepatico, maiores de 18 anos. A gravidade foi
avaliada pelo Child e MELD e aplicado o Liver Disease Quality of Life. Foi utilizado teste t ou Mann-Whitney
para comparagdo das médias dos dominios e ANOVA ou Kruskal-Wallis para comparagéo entre grupos.
Resultados: Antes do transplante, os pacientes com Child C obtiveram menores escores de qualidade de vida
do que os com Child A. Pacientes com MELD menor ou igual a 15 tiveram aumento significativo das médias
em 10 dominios, enquanto os pacientes com MELD superior a 15 tiveram aumento nos 12 dominios.
Concluséo: Houve influéncia negativa da gravidade pelo CTP na qualidade de vida antes do transplante. O
MELD néo interferiu significativamente nos resultados pds-transplante, mesmo com elevagdo das médias.
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Severity of liver disease and quality of life in liver transplantation

Introduction

End-stage liver failure is a pathological condi-
tion that has great impact on people’s lives, with
liver transplant providing the only possibility
for reversing the terminal situation, which im-
pacts the biological, psychological and social
levels.®)

In 2013, Brazil ranked second in absolute num-
bers for liver transplantation among 30 surveyed
countries, second only to the United States. Be-
tween 2005 and 2015, 14,817 liver transplants
were performed.?

General indicators of the severity of liver
failure are used in the assessment of candidates
for transplantation: Child-Turcotte-Pugh (CTP)
and the Model for End-stage Liver Disease
(MELD). These indicators are used to establish
liver transplantation priority, disease prognosis,
prediction of survival and mortality after trans-
plantation, in addition to serving as a param-
eter for assessing health-related quality of life
(HRQOL).®

The CTP Classification is based on latest re-
sults of liver function laboratory tests, including
bilirubin, albumin, prothrombin time, and severity
of patient symptoms regarding ascites and degree
of hepatic encephalopathy. Results are scored on a
scale ranging from 5 to 15 points; they are strati-
fied into class A (5-6), B (7-9) or C (10-15), where
greater values indicate greater disease severity , pro-
viding predictive values of one-to-two year patient
survival.®

Since 2002, the MELD scale has been used
by the Organ Procurement and Transplantation
Network (OPTN) as a basis for allocation of de-
ceased donor livers for transplantation among
adults in the United States. In Brazil, the liv-
er transplant allocation system has followed the
criterion of severity of liver disease based on
the MELD score since 2006, regardless of the
amount of time on the waiting list. The score
is based on a formula whose variables are: se-
rum creatinine (Cr), total bilirubin (BT), pro-
thrombin time (PT) and international normal-
ized ratio (INR), ranging from 6 to 40 points; it
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also considers the disease progression and and
therapeutic indication, and is able to predict the
three-month mortality risk.®

During the literature review, relevant studies
on the impact of using the MELD on patient
survival on the waiting list for liver transplan-
tation were identified. However, studies evaluat-
ing the relationship between severity criteria and
quality of life of patients post-transplantation
are still incipient, indicating the need for further
studies to more deeply investigate the topic, also
considering the risks and high costs related to
the procedure.®?

The quality of life of these individuals can
be assessed by generic and specific instruments.
Among the generic instruments already validat-
ed for the Brazilian population, there are: the
Medical Outcomes Study Short-Form 36 (SF-
36), the World Health Organization Quality of
Life Instrument (WHOQOL), and its abbreviat-
ed version WHOQOL-bref. Instruments for the
assessment of patients with liver disease include
the Hepatitis Quality of Life Questionnaire
(HQOLQ), the Chronic Liver Disease Ques-
tionnaire (CLDQ), and the Liver Disease Quali-
ty of Life (LDQOL) stand out.”

The LDQOL was selected for this study, due to
its ability to identify issues that are more specific
than the impact of liver disease and the individual’s
response to liver transplant.

From this perspective, the study aimed to ana-
lyze the influence of the severity of liver disease on
the quality of life of patients before and after liver
transplantation.

Methods

A quantitative, descriptive study performed in the
Liver Transplant Center of Ceard/University Hospi-
tal Walter Cantidio (HUWC), a national reference
center for liver transplantation.

To determine population size, the number of
patients remaining alive, who had transplants be-
tween 2002 and 2011, was considered, totaling 439
patients. The calculation for a finite sample was per-



formed, with a 95% confidence level and a sample
error of 4%. The following inclusion criteria were
used: patients undergoing liver transplantation at
least six months prior to the study, eighteen years of
age or older, and who were regularly monitored in
the transplant service.

Transplant recipients transferred to other states,
patients undergoing liver transplantation due to
fulminant hepatitis or double liver-kidney hepati-
tis, patients with hearing loss and mental disability
were excluded from the study. In total, 150 patients
participated in the survey, which was considered a
representative number.

Data were collected from July 2012 to Jan-
uary 2013, by administering an instrument de-
veloped by researchers, containing demographic
(gender, age, race) and clinical (etiology, CTP
and MELD) aspects and the LDQOL question-
naire. The questionnaire included 75 questions
about signs and symptoms of the disease and the
effect of treatment on daily living, distributed
in 12 domains: symptoms related to liver dis-
ease, effects of liver disease on activities of daily
living, concentration, memory, sexual function,
sexual problems, sleep, loneliness, hopelessness,
quality of social interaction, health distress, and
self-perceived stigma of liver disease. The ques-
tions are answered by evaluating the frequency,
intensity, or agreement with the statements on
a Likert scale, with scores ranging from zero to
six points.® It is a specific tool for assessment
of the quality of life in liver disease, translated
and validated for the Brazilian population,® in
which the questions are answered by evaluating
the frequency, intensity, or agreement with the
statements on a Likert scale, with scores ranging
from zero to six points.

The LDQOL was administered by the re-
searchers through interviews, six months after
transplantation, during the postoperative fol-
low-up visits at the liver transplantation clinic.
It was administered twice for each patient: the
first, considering the pre-transplantation peri-
od experienced by the patient, and then con-
sidering the current quality of life (after trans-
plantation).
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The Statistical Package for the Social Scienc-
es (SPSS) was used for data analysis. The com-
parison of means before and after transplanta-
tion was performed using the Student’s t-test or
Mann-Whitney when two means were assessed,
and by ANOVA or Kruskal-Wallis when three or
more means were assessed. A significance level of
0.05 was adopted.

Patients authorized their participation by sign-
ing the Terms of Free and Informed Consent Form.
The study was approved according to the stan-
dards of the National Health Council - Resolution
196/96 - Protocol : 041.06.12 of the University
Hospital Ethics Walter Cantidio Committee, Fed-
eral University of Ceard.

Results

Regarding demographics, among patients under-
going liver transplantation, there was a predom-
inance of males (n=120; 80%); the prevalent age
range was 40 to 59 years of age (n=71; 47.3%),
followed by 60 to 76 years (n=51; 34%), and fi-
nally 18 to 39 years (n=28; 18.7%), with a mean
of 52.4 years. The race with the highest propor-
tion was mixed (n=90; 60%), followed by white
(n=45; 30%), black (n=14; 9.3%), and indige-
nous (n=1; 0.7%).

Alcohol abuse was the most prevalent etiolo-
gy of liver disease in the study group, with a total
of 58 (38.7%) patients, followed by hepatitis C
(n=42; 28%), and cryptogenic cirrhosis (n=22;
14.7%), in addition to other diseases such as
hepatitis B, Wilson’s disease and hepatocellular
carcinoma (HCC).

Regarding the criterion of disease severity for
allocation in the liver transplantation waiting list
before surgery, most (n=116) patients had a MELD
equal to or greater than 15, corresponding to 77.3%
of the sample; 15 (10%) had a MELD less than 15;
and, 19 patients (12.7%) had no MELD charted.
Preoperatively, 56 patients (37.3%) were classified
as CTP level C, 76 (50.7%) as level B, and only 9
(6%) as level A; 9 (6%) had no CTP documented
(Table 1).
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Table 1. Analysis of the influence of CTP on LDQOL quality of life
domains before liver transplantation (n=141)

LDQOL Child A Child B Child C

Domains Mean + SD
Symptoms related to liver disease  80.7 £ 16.9 66.9+18.5 56.9+ 23.2 0.001
737+173 582+219 51.7+228 0.015
Concentration 77.7+244 640303 476+29.0 0.001
Memory 781+333 642+300 493+285 0.003
80.5+107 709=17.8 629£200 0.007
Health distress 566271 571273 50.8+305 0459
Sleep 67.4+205 555+246 466+206 0014
934196 89.9+191 895+191  0.851
825+196 761+236 686+235 0099
774+313 625+305 492+346 0013
750+368 583x341 649£290 0511
759412 680+328 766+302 0565

p-value

Effects of liver disease

Quality of social interaction

Loneliness
Hopelessness

Stigma of liver disease
Sexual function*
Sexual problems*

*The Sexual function domain had n = 47, and Sexual problems had n = 40

The analysis of the influence of the severity
of liver disease according to the CTP classifica-
tion on the quality of life before transplantation
showed that patients with Child class C had low-
er mean values compared to patients with Child
classes A and B, in ten of 12 domains, except for
sexual function and sexual problems. There was a
greater compromise (p<0.05) symptoms related
to liver disease, effects of liver disease on activi-
ties of daily living, concentration, memory, qual-
ity of social interaction, sleep and stigma of liver
disease, indicating a significant difference based
on multivariate comparison of the Child classes
C and A groups in the domains: symptoms (56.9
vs. 80.7; p=0.004), effects of liver disease (51.7
vs. 73.7; p=0.017), concentration (47.6 vs. 77.7;
p=0.014), memory (49.3 vs. 78.1; p=0.021), so-
cial interaction (62.9 vs. 80.5; p=0.023), sleep
(46.6 vs. 67.4; p=0.034) and stigma (49.2 vs.
77.4; p=0.043). The differences between Child
classes B and C were significant in the domains:
symptoms (56.9 vs. 66.9; p=0.016), concentra-
tion (47.6 vs. 64.0; p=0.005), memory (49.3 vs.
64.2; p=0.013), social interaction (62.9 vs. 70.9;
p=0.038) and stigma (49.2 vs. 62.5; p=0.050).

The comparison of CTP before and after trans-
plantation was not performed because there was no
documentation of the scale after transplantation.

The analysis of quality of life according to LD-
QOL in accordance with the MELD value is shown
in tables 2 and 3.
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Table 2. Analysis of the quality of life domains of the LDQOL
scale before and after liver transplantation in patients with MELD
scores lower than or equal to 15 (n=15)

LDQOL Pre-transplantation  Post-transplantation p-value
Domains Mean + SD

Symptoms related to liver disease 68.0 +13.8 93.0 + 6.6 <0.0001
Effects of liver disease 492 +219 87.2+13.8 <0.0001
Concentration 65.7 + 30.1 93.7 £12.0 0.007
Memory 65.1 +32.2 85.2+19.2 0.070
Quality of social interaction 67.0+£19.7 83.8+10.1 0.002
Health distress 53.3+235 853+ 154 <0.0001
Sleep 519+ 246 773 +16.4 0.002
Loneliness 84.7 + 26.0 99.4+20 0.046
Hopelessness 743 +19.8 92.6 +13.7 0.012
Stigma of liver disease 511+ 328 955+6.5 <0.0001
Sexual function® 68.7 £ 27.6 64.5+39.3 0.895
Sexual problems™ 77.7 +25.6 63.8 +47.4 0.655

*The Sexual function and Sexual problems domains had n = 4

Table 3. Analysis of the quality of life domains of the LDQOL
scale before and after liver transplantation in patients with MELD
scores greater than 15 (n=15)

LDQOL Pre-transplantation Post-transplantation

p-value
Domains Mean + SD
Symptoms related to liver disease 63.1+21.4 8IS0 <0.0001
Effects of liver disease 575+225 916+11.2 <0.0001
Concentration 57.7+30.7 91.9+15.0 <0.0001
Memory 59.6 + 30.7 82.3+225 <0.0001
Quality of social interaction 69.1+18.8 83.7 +11.0 <0.0001
Health distress 55.0 + 28.7 88.4 147 <0.0001
Sleep 53.6 £ 235 789 £16.4 <0.0001
Loneliness 91.4 £16.9 96.5+12.0 <0.0001
Hopelessness 738 +24.4 91.7 £15.5 <0.0001
Stigma of liver disease 59.5 + 331 934 +123 <0.0001
Sexual function* 56.6 + 34.8 88.9+18.2 <0.0001
Sexual problems* 65.4 +35.9 92.0+21.3 0.001

*The Sexual function and Sexual problems domains had n = 28

The analysis of the comparison of the LDQOL
quality of life domains before and after transplantation,
according to the MELD criterion less than or equal to
15, showed a significant increase in the means in ten
of 12 domains, with a higher statistical significance
(p<0.0001) in the domains: symptoms (68.0 vs 93.0),
effects of liver disease (49.2 vs. 87.2), health distress
(53.3 vs. 85.3) and stigma of liver disease (51.1 vs.
95.5), whereas patients with MELD scores greater than
15 showed significant results in all domains.

On the other hand, there were no significant differ-
ences in the evaluation of the influence of the severity
of liver disease according to the MELD on post-trans-
plant quality of life. The results were homogeneous.



Discussion

There was a prevalence of alcoholic liver disease
(38.7%) and hepatitis C (28%) as indications for
transplantation among the participants. The order
of primary disease etiology prevalence differed from
the data released by the Organ Procurement and
Transplantation Network, including a total 5,805
liver transplants in adults in the United States, in
which Hepatitis C was first with 23.5%, followed
by alcoholic cirrhosis, with 17.6%.1

It should be noted that hepatitis C and alcohol
abuse were among the most frequent causes in oth-
er international studies.""'? According to data of
a study performed at the University of Pittsburgh,
including 668 adult patients from Minnesota, Ne-
braska and California (San Francisco) who received
a liver transplant due to non-fulminant hepatic dis-
ease, among the patients who survived the first year,
the most prevalent causes were primary sclerosing
cholangitis (17.8%), hepatitis C (16.4%) and alco-
hol (11.8%).1V

The same study evaluated the sustainability of
the quality of life benefits by monitoring 381 re-
cipiens for 12 years after transplantation according
to the diagnosis, using the questionnaire from the
National Institutes of Diabetes and Digestive and
Kidney Diseases - Liver Transplantation (NID-
DK-LTD), and found that patients with an auto-
immune disease had a decline in HRQOL in the
physical suffering, social role/function, personal
function and general health perception domains.
Patients with alcoholic liver disease and hepatitis
C+ had a consistent reduction in all domains one
year after the transplant, with physical functioning
and personal functioning worsening significantly
over time.

However, in a study that included 353 liver
transplant patients with alcoholic cirrhosis in Fin-
land, in which the HRQL 15D instrument was ad-
ministered, patients with alcoholic cirrhosis, acute
liver failure, primary biliary cirrhosis or prima-
ry sclerosing cholangitis had similar scores in the
HRQL 15D, whereas patients with liver tumors
had lower scores that were non-significant. The
group of patients with various chronic liver diseas-

Aguiar MI, Braga VA, Aimeida PC, Garcia JH, Lima CA

es had statistically significant higher HRQL levels
than the other groups (p=0.003)."%

Regarding the MELD assessment of study par-
ticipants, most patients had a value that was equal
to or greater than 15 (77.3%) at the time of the dis-
ease. The data showed that patients had more severe
disease compared with those in a Brazilian study
in which 59% of the transplanted patients had a
MELD greater than 15, and 41% had MELD scores
less than or equal to 15;” another study in London,
with 1,032 transplanted adult patients, which mea-
sured MELD in the immediate pre-transplant peri-
od, found that 45.1% of patients had MELD scores
less than 15, 26.7% between 15-25, and 28.2%
were higher than 25.0%

The CTP criterion has previously been the most
frequently used in the assessment of disease severi-
ty. In recent years, international research has high-
lighted the positive impact of the implementation
of MELD criteria in allocating organs, with a re-
duction in mortality rates of patients on the trans-
plantation waiting list.

Confirming these data, a study with 154 liver
transplant patients in Germany showed an increase
in the value of the median MELD score, compar-
ing one year before and two years after its imple-
mentation in the service, ranging from 19.1+8.1 to
22.1£10.5, with a statistically significant difference
(p=0.007). The mean time on the waiting list de-
creased from 369 days, in the pre-MELD period,
to 238 days one year after the implementation of
the MELD (p=0.1), and 247 days two years after
its implementation (p=0.17). There was also a sig-
nificant reduction of mortality on the waiting list,
from 18.4% in the period before the adoption of
the MELD to 10.4% in the period after one year
(p=0.04), and 9.4% after two years (p = 0.015).°

In addition, another study showed that the
MELD score was an independent risk factor for
mortality after liver transplantation (p<0.001).1%

However, when it comes to the assessment of
the impact of the MELD on quality of life, stud-
ies are scarce and insufhcient, and there is much
controversy among the authors. In this study, sig-
nificant differences were found between mean LD-
QOL scores, compared before and after transplan-
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tation, indicating a positive impact on quality of
life of transplant recipients with different degrees
of liver disease severity, assessed by the MELD at
the time of transplantation. However, no associa-
tion was observed between the MELD values on
the quality of life areas, considering that there was a
great difference in sample groups compared accord-
ing to the MELD.

This fact can be explained by the consid-
erable number of patients with hepatocellular
carcinoma (HCC) participating in the study, a
condition in which the calculated MELD is dis-
regarded, and the minimum MELD is 20 points,
contributing to the high MELD values found in
this study and the difficulty of comparing the
findings.

Another study with 126 adults, 65 of whom
were awaiting liver transplantation and 61 who
had already received a transplant, regularly mon-
itored by the reference transplantation service at
Hospital das Clinicas in Sao Paulo (SP), Brazil,
showed better quality of life scores in seven of the
12 areas assessed by the LDQOL in patients eli-
gible for transplantation with a MELD less than
or equal to 15, with statistically significant results:
memory (p=0.001), social interaction (p=0.008),
health distress (p=0.042), loneliness (p<0.001),
stigma of liver disease (p = 0.004), sexual func-
tion (p = 0.01) and sexual problems (p=0.012).
By using the Medical Outcome Study 36-Item
Short-Form Study Health Survey (SF-36) scale,
differences were observed in eight domains: social
aspects (p<0.001), bodily pain (p=0.002), limita-
tions due to physical health (p= 0.001), and gen-
eral health perception (p=0.043). In the group of
transplanted patients, the pre-transplant MELD
value did not affect quality of life after transplan-
tation,® which agrees with the findings of the
present study.

In contrast, a similar study performed in the
United States with 104 patients on the waiting
list and the post-transplant, based on the SF-36
scale, MELD value> 18 had a significant positive
effect on the limitations due to physical health do-
main (p=0.052), and a superficial effect on pain
(p=0.072).09
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In a study of 347 liver transplant recipients,
265 from the University of Florida and 95 from a
medical center in Massachusetts, also in the Unit-
ed States, patients with MELD scores greater than
25 reported better significant parameters after one
year of transplant in functional capacity (p=0.02),
limitations due to physical health (p=0.04), general
health (p=0.03), vitality (p=0.02) and summarized
physical component (p=0.01) when compared to
patients with MELD scores of 16-25, indicating
that patients with more severe pre-transplantation
clinical status achieved higher quality of life scores
after the procedure.!?

However, it should be emphasized that although
the MELD has already been recognized for its ability
to predict mortality, functioning as a current mea-
sure for allocating livers for transplantation, there
are not enough studies to support the association of
MELD values with quality of life, considering that
the MELD does not take into account other aspects
that directly impact the perception of the patient’s
quality of life, such as ascites and encephalopathy.

On the other hand, when analyzing the results
of this study before transplant, considering the
CTP classification, patients categorized as Child
C had worse scores in ten of the 12 domains mea-
sured by LDQOL, suggesting a negative influence
of the severity of liver disease on patients’ quality of
life, with a significant difference (p<0.05) among
the three groups in the following domains: symp-
toms, disease-related effects, concentration, mem-
ory, quality of social interaction, sleep, and stigma
of the disease.

Similar results were obtained in another study
that evaluated the influence of CTP on patients
quality of life, and decreased levels of HRQOL
were found among Class C liver transplantation
candidates, compared with class A, with significant
differences in eight of 12 domains: symptoms re-
lated to liver disease (p=0.08), effects of liver dis-
ease (p=0.002), memory (p=0.042), preoccupa-
tion (p=0.004), loneliness (p<0.003), hopelessness
(p=0.005), sexual function (p=0.010) and sexual
problems (p=0.041).®

These data were further confirmed in a pub-
lication about the reliability and validity of the



Spanish version of the LDQOL, with 200 liver
transplantation candidates, in which class A pa-
tients had better means than those of classes B
and C, in nearly all dimensions except for lone-
liness, with major differences among patients in
the following dimensions: symptoms (77.8, 67.1
and 63.9, respectively, p<0.001 between Child
classes A and C), liver disease-related effects
(65.9 , 49.9 and 55.9, respectively, p <0.05 be-
tween Child classes A and B), and sexual func-
tioning (75.4, 63.7 and 57.0, respectively, p
<0.005 between Child classes A and C).”

Another previous study with 150 patients
waiting for a transplant at the University of Cal-
ifornia, Los Angeles center, found a moderate
negative correlation between the total value on
the SF-36 instrument and CTP classification
(r=-0.40), with major differences in the physi-
cal dimension, including functional capacity
(r=-0.44), limitations due to physical health
(r=-0.46) and pain (r=-0.30); and general health
(r=-0.20), and a moderate correlation between
CTP classes and emotional aspects (r=-0.38)
and mental health (r=-0.43). When the Chron-
ic Liver Disease Questionnaire (CLDQ) was
administered, a moderate negative correlation
was also found between the total score (r=-0.39,
p<0.001), with a moderate correlation between
the CTP and the abdominal symptoms (r=-0.38),
fatigue (r=-0.43), systemic symptoms (r=-0.31),
activity (r = -0.35) and emotional functioning
domains (r=-0.37); and a weak correlation with
the preoccupation domain (r=-0.27).1%

In the study of development and validation of
the Spanish version of the CLDQ, performed with
149 patients with chronic liver disease, the overall
CLDQ scores for Child classes A, B, and C, were
5.2, 5.0, and 4.5, respectively (p<0.012) and 5.5 in

patients without cirrhosis."”

Conclusion

The analysis of the influence of the severity of liv-
er disease showed a significant increase in quality
of life scores in ten of 12 domains, comparing the
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stages before and after transplantation among pa-
tients with a MELD score less than or equal to 15;
and improvement in all domains in patients with
MELD scores higher than 15. However, the MELD
value did not interfere significantly on the results
of the scale after transplant. In contrast, there were
significant differences in HRQOL values among
the CTP classes before transplantation, indicating
a greater impairment of quality of life for patients
with more severe disease.

Collaborations

Aguiar MIF and Braga VAB state that they contrib-
uted to the study design, analysis, data interpreta-
tion, article writing, relevant critical review of the
intellectual content, and final approval of the version
to be published. Almeida PC, Garcia JHP and Lima
CA collaborated in writing the article, data analysis,
relevant critical review of the intellectual content,

and final approval of the version to be published.
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