75491 Auto Edited.docx



Name of Journal: World Journal of Hepatology
Manuscript NO: 75491
Manuscript Type: ORIGINAL ARTICLE

Retrospective Cohort Study 8
N 3
Intensive Care Unit Readmission in Adult Egyptian Patients Undergoing Living

Donor Liver Transplant:A Single-Centre Retrospective Cohort Study

Manar Salah, Iman Fawzy Montasser, Hanaa A El Gendy, Alaa A Korraa, Gamal M
Elewa, Hany Dabbous, Hossam R Mahfouz, Mostafa Abdelrahman, Mohammed
Hisham Goda, Mohamed Mohamed Bahaa El-Din, Mahmoud El-Meteini, Heba A Labib

Abstract
BACKGROUND
Patients who undergo living donor liver transplantation (LDLT) may suffer

complications that require intensive care unit (ICU) readmission.

AIM
This study aimed to identify the incidence, causes, and outcomes of ICU readmission

after LDLT.

METHODS

A retrospective cohort study was conducted on patients who underwent LDLT. The
collected data included patient demographics, preoperative characteristics,
intraoperative details; postoperative stay, complications, causes of ICU readmission,
and outcomes. Patients were divided into two groups according to ICU readmission
after hospital discharge. Risk factors for ICU readmission were identified in univariate

and multivariate analyses.




RESULTS

The present study included 299 patients. Thirty-one (10.4%) patients were readmitted to
the ICU after discharge_Patients who were readmitted to the ICU were older in
age(53.0+5.1 vs. 49.448.8, P = 0.001) and had a significantly higher percentage of women
(29% ws. 13.4%, P = 0.032), diabetics (41.9% vs. 24.6%, P = 0.039), hypertensives (22.6%
vs. 6.3%, P = 0.006), and renal (6.5% vs. 0%, P = 0.010) patients as well as a significantly
longer initial ICU stay (6 vs. 4 days, respectively, p<0.001). Logistic regression analysis
revealed that significant independent risk factors for ICU readmission included
recipient age (OR= 1.048, 95%CI=1.005-1.094, P = 0.030) and length of initial hospital
stay (OR= 0.836, 95% CI=0.789-0.885, p<0.001).

CONCLUSION
The identification of high-risk patients (older age and shorter initial hospital stay)
before ICU discharge may help provide optimal care and tailor follow-up to reduce the

rate of ICU readmission.

ETRODUCTION

Liver transplantation is the only definitive treatment for end-stage liver disease []. Asa
major abdominal surgery, postoperative complications may occur and might require
readmission, which may be_serious and life threatening. In general, patients who
require Intensive Care Unit (ICU) readmission show higher morbidity, mortality, and
prolonged hospital stays than those who do not require readmission 251,

Complications following living donor liver transplantation (LDLT) requiring ICU
readmission may be serious and life threatening. Identification of the causes of ICU
readmission is pivotal to establish effective strategies to reduce the rate of readmission,

improve the quality of care and patient outcomes, and reduce health expenditures by

medical institutions [6],




Most available reports are on hospital readmission after deceased donor liver
transplantation (DDLT). To our knowledge, there are limited published data about
hospital readmission of LDLT patients. We hypothesized that ICU readmission after
LDLT is due to different reasons. Consequently, this study was conducted to identify

the incidence, causes, and outcomes of ICU readmission after LDLT.

MATERIALS AND METHODS

Study design and settings

This retrospective cohort study was conducted by reviewing the hospital files of adult
patients who underwent LDLT at Ain Shams University Hospital, Cairo, Egypt, during
the period from January 1, 2008, to December 31, 2018.

Ethical considerations

This study was approved by the Ethics Committee of the Faculty of Medicine, Ain
Shams University, Egypt (approval number: IRB/0006379). The confidentiality of the
patients” data was maintained by assigning a code number to each patient. The trial is
registered in clinical trial.gov (NCT04067739).

Inclusion criteria

We included adult Egyptian patients (18 years old or above) of either sex who
underwent LDLT at our institution during the period from January 1, 2008, to
December 31, 2018.

Exclusion criteria

The following patients were excluded from the study:

We excluded patients who were less than 18yearsold, who died before discharge after
LDLT, who underwent retransplantation before discharge from the ICU after the first
liver transplant, and who were pregnant patients.

Sampling method

The sample size was calculated using Epi Info™software (Centers for Disease Control
and Prevention, version 7.2.3.0), setting the type-1 error (a) at 0.05, an acceptable

margin of error of 5%, and a 95% confidence interval. The results from a previous study




Plshowed that the incidence ofhospital readmission among cases undergoing liver
transplantation was 17.1%. Calculation according to these values produced a minimal
sample size of 218 cases.

Study procedures

The hospital files of patients who met the eligibility criteria were thoroughly revised to
extract relevant data. The collected data included patient demographics, donor
characteristics, preoperative and intraoperative variables, postoperative stay,
complications, causes for ICU readmission, and outcomes after ICU readmission.

The studied primary outcome was the incidence of ICU readmission. Readmission was
defined as ICU readmission within < 3 mo of initial ICU discharge. Patients were
divided into two groups: those who were readmitted to the ICU (the readmission
group) and those who were not (the control group). The secondary outcomes included
the causes of first hospital readmission after discharge as well as the incidence of ICU
readmission for more than one time and two-year survival.

Risk factors for ICU readmission were assessed by examining the contribution of
collected patient and donor variables to the probability of ICU readmission.

Statistical analysis

Statistical analysis was performed using the Statistical Package for Social Sciences (IBM
SPSS Statistics) for Windows, version 26 (IBM Corp., Armonk, N.Y. USA). For
quantitative data, the Shapiro-Wilk test for normality was performed. For data that
followed a normal distribution, values were expressed as the mean + standard
deviation. Comparisons between two groups were carried out using an independent
samples T test. For data that did not follow a normal distribution, the median and
interquartile range (IQR; expressed as the 25%-75% percentiles) were calculated, and the
Mann-Whitney test was used to compare the two groups. For qualitative data, the
variables were summarized as frequencies. Pearson’s chi square tests for independence,
Fisher’s exact test or Fisher-Freeman-Halton exact test were used to examine the
association between two categorical variables as appropriate. Binomial logistic

regression was conducted to identify independent risk factors for ICU readmission,




including all variables with a p value <0.1 in univariant analysis. Kaplan-Meier curves
and log rank tests were performed to estimate two-year survival. A p value<0.05 was
adopted to interpret the significance of statistical tests.

The statistical review of this study was performed by a biomedical statistician.

RESULTS

The present study included 299 patients who underwent liver transplantation and were
followed up for a median duration of 40 mo (ranging from less than one month to 136
mo) after surgery. Thirty-one(10.4%) patients were readmitted into the ICU within <3
mo of initial ICU discharge, among whom 7 (2.3% of total cases) had more than one ICU
readmission. Hospital readmission was recorded in 10 (3.3%), among whom 5 (1.6% of
total cases) were readmitted due to biliary complications and sepsis. Table 1 depicts the
causes for ICU reaﬁmission.

The preoperative characteristics of the studied patients and donors are shown in Table
2. The mean age of the patients was 49.848.6 years. Men outnumbered women (84.9%
vs. 15.1%, respectively). The mean BMI was 28.4+4.3 kgm?. The median MELD score
was 16 (ranging from 6 to 29). Approximately one-third of the patients had one or more
comorbidities; the most frequent were DM (26.4%), hypertension (8%), and IHD (1.3%).
The most frequent liver disease was HCV (76.6%), followed by HCC (39.1%), PVT
(12.4%), and cryptogenic (10.7%). Encephalopathy was diagnosed in 31.8% of patients.
Regarding the donors, the mean age was 29.846.3 years (ranging from 18 to 48), with a
higher percentage of men than women (68.6% vs. 31.4%, respectively); their mean BMI
was 23.7+2.6 kgm?2. The comparison between patients who were readmitted to the ICU
and patients who were not readmitted showed that the former group was older in age
(53.04£5.1 vs. 49.448.8, P = 0.001) and had a significantly higher percentage of women
(29% ws. 13.4%, P = 0.032), diabetic patients (41.9% vs. 24.6%, P = 0.039), hypertensive
patients (22.6% vs. 6.3%, P = 0.006), and renal patients (6.5% vs. 0%, P = 0.010).

Table 3 summarizes the intraoperative and postoperative details of the studied patients.

Synthetic grafts were used in 2.7% of patients. Vascular surgical complications were




countered in 15.7% of patients, mainly in the form of hepatic artery thrombosis (8%).
No significant difference was detected between the two groups (p>0.05).
Table 4 shows the follow-up details of the patients. The median LOS of initial ICU
admission was significantly longer in the readmission group (6 vs. 4 days, respectively,
p<0.001). Rejection occurred in 12% of all patients. The mortality rate was 29.8%, with a
significantly higher percentage in the readmission group (64.5% vs. 25.7%, p<0.001).
Logistic regression analysis was conducted to identify risk factors for ICU readmission
after discharge (Table 5). Significant independent risk factors included recipient age and
length of initial hospital stay after discharge from the ICU. The increase in recipient age
by one year was associated with an increased likelihood of ICU readmission by 4.8%
(OR= 1.048, 95%CI=1.005-1.094, P = 0.030).A negative relationship existed between the
length of initial hospital stagy and the probability of ICU readmission, as an increased
length of stay resulted in a decreased risk of readmission (OR= 0.836, 95%CI=0.789-
0.885, p<0.001).
Figures 1 and 2 illustrate the survival curve for all studied patients and according to
ICU readmission, respectively. The OS rates for all patients at 1 and 2 years were
79.5+2.3% and 75.242.5%, respectively. The overall survival (OS) rates for non-ICU
readmitted patients were 83.942.3% and 79.242.5% at 1 and 2 years, respectively. For
ICU readmitted patients, the OS rat i i was 40.61£9.1% at
1 year and persisted until 2 years. The log rank test showed a significant difference

between the survival curves of the two groups (p<0.001).

DISCUSSION

Readmission after discharge from the hospital is considered among the important
indicators of the quality of delivered health care services. Moreover, readmissions
impose an additional considerable burden on health care expenditure and on hospital
resourcesl’l. Recipients of liver transplantation are susceptible to the administration of
multiple drug regimens, and they endure metabolic changes in addition to the

complications that may arise from surgery BLAIl of these factors increase the risk of




hospital and ICU readmission in this group of patients!® °.The current study aimed to
identify the incidence, causes, and outcomes of ICU readmission after LDLT. Our
cohort consisted of 299 patients who underwent LDLT and were followed up for a
median duration of 40 mo.

In the present study, the incidence of ICU readmission within the first 3 mo after
discharge was 10.4% and that of multiple ICU readmissions was 2.3% of the total cases.
The incidence of hospital readmission after discharge was 3.3%.In agreement with this
low rate of readmission, Chen et all®l reported a 3-month hospital readmission rate of
9.4% in 791 patients who underwent either LDLT or DDLT.On the other hand, much
higher incidence rates of hospital readmission were reported by earlier studies!® 8101,
Shankar et al! assessed risk factors for rehospitalization in 208 patients who underwent
liver transplantation (among whom 8 patients only underwent LDLT) over a duration
of 4 years. They reported a hospital readmission rate of 30.3% within 3 mo.Pereira et
allBlconducted an assessment of 766 patients undergoing DDLT over an 8-year period.
They found a 30-day readmission rate of 45%. Patel et alllVlevaluated 325 patients with
DDLT over a 10-year period, with an overall 90-day readmission rate of 46%. Yataco et
all’lstudied hospital readmission in 445 patients who underwent either DDLT or LDLT,
with a 90-day hospital readmission rate of 42%.All of these studies included patients
who underwent either DDLT only or a mixed sample of DDLT and LDLT. Nagaraja et
allll assessed 140 LDLT patients and found the rate of readmission within 3 mo after
discharge to be lower than reported in DDLT or a mixed sample (27.1%).

The wide variation in the reported readmission rates among studies may be explained
by the difference in preoperative patient characteristics, as only 16.7% of
studiesincluded patients undergoing LDLT and had MELD scores above 19. In
addition, institutional policies for patient selection before transplant and the criteria for
readmission differ among the centres, potentially impacting the reported rates of
readmission.

The most common causes of ICU readmission among our patients included sepsis (5/31

patients), followed by pulmonary and cardiac causes (3/31 each).Previous studies




reported sepsis as the most common cause for hospital readmission,followed by biliary
complicationslé: 11, Meanwhile, sepsis due to biliary complications were reported

among the causes for hospital readmission (1.6% of total cases) in our cohort.

We proceeded in the current study to identify potential risk factors that increase the
likelihood of ICU readmission within 3 mo after discharge. Several variables were
assessed in the literature as potential predictors of rehospitalization after liver
transplantation.

The recipient’s age was found on univariate and multivariate analyses in the current
study to be significantly associated with an increased probability of ICU readmission.
This association is supported by the results of Levy et all'2land Patel et all'l. However,
several studies showed a lack of significant association with rehospitalization! 68,9 111,
Regarding the recipient’s sex, univariate analysis showed that women were
significantly more likely to be readmitted to the ICU, but this association was not
significant in multivariate analysis. Patel et all'?! reported a lower risk for men and an
increased risk for women. Other previous studies reported the lack of a significant
effect of recipient sex on rehospitalizationl 6.8 9.11,12],

The presence of comorbidities was assessed in the present study. A higher percentage of
ICUreadmission was associated with diabetes, hypertension, and renal disease in
univariate analysis, while multivariate analysis showed the lack of a significant effect
on ICU readmission. The increased risk of rehospitalization with the presence of chronic
illnesses was stated in the literature in patients undergoing surgery!! 14. Our results are
in line with previous studies assessing rehospitalization after liver transplantation,
which did not show this significant association/> & .0On the other hand, other
preoperative morbid conditions, such as preoperative HCV infectionl®l and PVTI8I, were
reported to increase the risk of hospital readmission, although such an association was
not detected in our cohort.

While the current study results revealed a significantly longer initial ICU stay in ICU

readmitted patients using univariate analysis, the association was not found to be




significant on multivariate analysis.Similarly, Nagaraja et all''l and Yataco et all°l
reported the lack of a significant difference between readmitted and nonreadmitted
groups. In contrast, Levy et all’2l found that a higher percentage of nonreadmitted
patients had an ICU stay less than 3 days than readmitted patients (67.8% vs. 56.3%, P =
0.0231).Shankar et all®! reported that a longer LOS in the ICU had a lower risk ratio.
Numerous other factors were identified by some researchers as predictors of
rehospitalization but were nonsignificant in the current study, including the MELD
score and postoperative complications.

We found that the initial hospital stay correlated negatively with the probability of ICU
readmission (OR= 0.836, 95%CI1=0.789-0.885, p<0.001), indicating an increased risk with
shorter stays. The literature shows controversial reports concerning the relationship
between the length of initial hospital stay and rehospitalization. A negative correlation
was also observed by Kassin et al %], Ladner et all'5], Pereira et all8l, and Chen et all®l.
Contradictory results were stated by Yataco et all®l, who found that an initial hospital
stay longer than 7 days was significantly associated with hospital
readmission.Prolonged hospital stay can potentially exert two contradictory effects on
the probability of hospital readmission, which may depend largely on the range of stay.
On the one hand, a longer stay can prevent discharge before full assessment,
optimization of the patient, and adequate management of postoperative complications.
Some postoperative complications, such as rejection, may not manifest within the first
days after transplantation, and their detection after discharge leads to early hospital
readmission. On the other hand, prolonged stay predisposes the patient to an increased
risk of contracting nosocomial infection with a negative impact on the patient’s health
and outcomes.

A higher MELD score has been associated with higher health care costs and increased
utilization of hospital resources!'® 17]. Nevertheless, the MELD score was not found to be
significantly associated with ICU readmission in this study, a finding shared by several

previous studies assessing risk factors for hospital readmissionl> 6. 8111, The calculation




of the MELD score is based on a limited set of laboratory measurements that are not
able to capture all aspects of the patient’s functional status.

We did not find a significant difference in the rate of postoperative complications
between readmitted and nonreadmitted groups, a finding shared by Nagaraja et
alll. However, Chen et all5 found that the risk of readmission correlated positively with
the number and severity of complications after liver transplantation. An increased risk
in patients suffering postoperative complications was also observed by Pereira et all8l.
The mortality rate in our series was 29.8%. The OS rates for all patients at 1 and 2 years
were 79.542.3% and 75.2+2.5%, respectively. Patients with ICU readmission had a
significantly higher mortality rate than those without readmission (64.5% vs. 25.7%,
p<0.001).The OS rates for ICU readmitted patients were significantly reduced compared
to the nonreadmission group at one year (40.6+9.1% vs. 83.942.3%) and two years
(40.6£9.1% vs.79.2+2.5% ) posttransplantation. This association between readmission and
mortality could be explained by the worsened health status of readmitted patients,
which requires readmission and at the same time increases the risk of mortality.
Moreover, ICU readmission may expose the patient to nosocomial infections, and the
use of multiple medications may negatively affect renal function and result in further
deterioration of the patient’s health status.

In accordance with these findings,Pereira et all8! found decreased OS at one year after
transplantation in readmitted patients compared to nonreadmitted patients (88.2% wvs
95.6%, p < 0.05). Nagaraja et all'!l reported that readmitted patients had a significantly
higher mortality rate than nonreadmitted patients (8% vs. 0%; P = 0.01). Chen et all’!
reported reduced OS in readmitted patients at 1 year (81.2% vs. 94.1%) and 2 years
(68.1% vs. 88.2). Patel et all'"] stated that readmitted patients had a significantly lower 5-
year survival (75% vs. 88%, P = 0.008). Nevertheless, Yataco et allélreported the lack of a
significant difference in the 1-year survival rate between readmitted and nonreadmitted
recipients.

The present study differs from previous studies by investigating ICU readmission and

not all rehospitalizations, which may explain differences in results from those studies.




We believe that ICU readmission imposes more negative effects on both patients and
the resources of health care systems than rehospitalization into other hospital wards or
units. Considering that the resources of the ICU are limited and the cost of care is
higher than that encountered with hospital ward admission, the identification of
specific causes and risk factors for ICU readmission is crucial. However, the present
study bears some points of limitation. The retrospective nature of the study predisposes
the collected data to inaccuracies. Moreover, patients may have been readmitted to
other health care facilities, and such data may not be recorded in our institution’s files.

Being a single-centre experience hinders the generalization of our results.

CONCLUSION

Older recipient age and shorter initial hospital stay were significantly associated with
ICU readmission. The overall survival rate for ICU readmitted patients was
significantly lower than that for non-ICU readmitted patients. The identification of
high-risk patients with these factors before discharge may help provide optimal care

and tailor follow-up to reduce the rate of ICU readmission.

ARTICLE HIGHLIGHTS

Research background

Intensive Care Unit( ICU) admission and readmission following liver transplantation
is important field in liver transplantation operation . Readmission causes and effect
on prognosis in terms of morbidity and mortality are still needed to be further

investigated

Research motivation
To identify causes and outcome in recipients post living donor liver transplantation
(LDLT) who required ICU readmission after initial discharge from ICU and to compare

them with patients who did not require readmission




Research objectives

A retrospective cohort study carried on recipients who had LDLT in single
Egyptian center in the period betwenn 2008 and 2018. Patients were divided into two
groups according to ICU readmission after initial hospital discharge. Risk factors for

ICU readmission were identified in univariate and multivariate analyses.

Research methods

Retrospective cohort study was conducted by reviewing the hospital files and records
of adult patients who underwent LDLT at Ain Shams University Hospital, Cairo, Egypt,
during the period from January 1, 2008, to December 31, 2018. Causes and outcome of
ICU readmission were compared between both groups( Readmission group and non
readmission group).Risk factors for I(&T readmission were also assessed including
donor and recipient factors.Binomial logistic regression was conducted to identify
independent risk factors for ICU readmission, including all variables with a p value

<0.1 in univariant analysis.

Research results

Thirty-one (10.4%) patients were readmitted into the ICU within < 3 mo of initial ICU
discharge, among whom 7 (2.3% of total cases) had more than one ICU readmission.
Biliary complication and sepsis was the most common cause of iCU
readmission. Significant independent risk factors included recipient age and length of

initial hospital stay after discharge from the ICU.

Research conclusions

The study concluded that older recipient age and duration of hospital stay (word stay)
before ICU readmission were significant risk factors for ICU readmission. The overall
survival rate for ICU readmitted patients was significantly lower than that for non-ICU

readmitted patients.




Research perspectives

Further study are warranted to identity how to improve management of the risky

patients and hence improve their survival
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