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Résumé 

Contexte et objectifs : La stéatose hépatique non alcoolique (NAFLD, Non alcoholic 

fatty liver disease) est désormais la première cause de maladie chronique du foie dans 

les pays développés. Notre objectif a été d’évaluer les tendances de la prévalence de 

l'obésité, du diabète de type 2 et de la NAFLD chez les patients en cours d'évaluation 

pour une transplantation hépatique. Ensuite, nous avons déterminer si les patients 

obèses étaient moins susceptibles d'être inscrits sur liste d’attente de transplantation 

hépatique ou s’ils avaient un taux de rejet de liste de transplantation hépatique plus 

élevé après mise en liste que les non-obèses. 

Méthodes : Nous avons mené une étude rétrospective incluant tous les patients qui 

ont subi une évaluation de transplantation hépatique dans un centre de référence 

tertiaire suisse entre janvier 2009 et mars 2020. 

Résultats : 242 patients ont été inclus dans l’étude, 83% sont des hommes. L'âge 

médian est de 59 ans (IQR, 51-64 ans). Les causes les plus fréquentes de maladie 

hépatique au stade terminal sont l'hépatite virale (28%), la maladie alcoolique du foie 

(21%) et la NAFLD (12%). L'obésité est présente chez 28% des patients de notre 

cohorte, avec une augmentation significative au cours de la période d’étude. La 

prévalence du diabète de type II suit la même tendance (p = 0,02). La proportion de 

patients obèses inscrits et non-inscrits sur liste de transplantation n’est pas différente 

(21 % vs 30 %, respectivement ; p = 0,3).  

Conclusions : La prévalence de l'obésité et du diabète de type II a augmenté de 

manière significative au cours de notre période d'étude. Les patients obèses avaient 

des chances similaires d'être inscrits sur liste d’attente de transplantation hépatique 

que les non-obèses. Le paysage de la transplantation hépatique évolue vers la 

NAFLD, soulignant le besoin urgent de prévenir la progression de la NAFLD. 
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Abstract 60 

Background and aims: Non-alcoholic fatty liver disease (NAFLD) is now the first 61 

cause of chronic liver disease in developed countries. We aimed to assess trends in 62 

the prevalence of obesity, type 2 diabetes mellitus (T2DM) and NAFLD in patients 63 

undergoing liver transplant (LT) evaluation and to assess whether obese patients 64 

were less likely to be listed or had an increased drop-out rate after listing. 65 

Methods: We conducted a retrospective study of all consecutive patients who 66 

underwent  LT evaluation at a Swiss tertiary referral center between January 2009 67 

and March 2020. 68 

Results: A total of 242 patients were included, 83% were male. The median age was 69 

59 years (IQR, 51-64 years). The most common causes of end-stage liver disease 70 

were viral hepatitis (28%), alcoholic liver disease (21%) and NAFLD (12%). Obesity 71 

was present in 28% of our cohort, with a significant increase over time. Prevalence 72 

of T2DM followed the same trend (p = 0.02). The proportion of non-listed and listed 73 

obese patients was not different (21% vs. 30%, respectively; p = 0.3).  74 

Conclusions: The prevalence of obesity and T2DM significantly increased over our 75 

study period. Obese patients had similar chances of being listed. The landscape of 76 

LT indications is shifting towards NAFLD, highlighting the urgent need to prevent 77 

NAFLD progression. 78 

 79 
 80 

  81 



 

 4 

Introduction 82 
 83 
The prevalence of obesity has increased at an alarming pace over the last four 84 

decades. Once a relatively minor public health issue, overnutrition and obesity have 85 

become a major threat, and it is estimated that at least one third of the world’s adult 86 

population is now overweight or obese (1). It is predicted that the prevalence of 87 

severe obesity will continue to increase and that by 2030 nearly one in two adults will 88 

be obese in the United States (2). 89 

The global epidemic of obesity is also reflected among solid organ transplant 90 

recipients. In the renal transplant population, the proportion of recipients with a body 91 

mass index (BMI) ≥ 30 kg/m2 has doubled every 15 years (3)(4). Similar observations 92 

were made in the liver transplant (LT) population in North America and in Europe 93 

(5)(6)(7). 94 

Obesity, as defined by a BMI ≥ 30 kg/m2 by the World Health Organization (WHO), is 95 

the most common risk factor for the development of nonalcoholic fatty liver disease 96 

(NAFLD), followed by type 2 diabetes mellitus (T2DM) (8)(9). The clinical spectrum 97 

of NAFLD ranges from simple steatosis to the more aggressive nonalcoholic 98 

steatohepatitis (NASH), that can eventually progress to advanced fibrosis and 99 

cirrhosis (10). Whereas chronic hepatitis C classically dominated the indications for 100 

LT in Europe and North America, the advent of direct-acting antivirals has 101 

dramatically changed the landscape of LT. In the meantime, NAFLD has become the 102 

most common chronic liver disease in many developed countries (11)(12)(13)(14). 103 

In parallel to the development of cirrhosis in patients with NASH, obesity also 104 

contributes significantly to the burden of hepatocellular carcinoma (HCC), as recently 105 

highlighted by several large-scale epidemiological studies (15). A worrisome feature 106 
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is that HCC can even develop in individuals with NAFLD who do not have advanced 107 

liver fibrosis or cirrhosis (16)(17). 108 

Obesity and NAFLD are also known to be associated with increased cardiovascular 109 

morbidity that, in turn, may preclude listing for LT (18). Of note, the American 110 

Association for the Study of Liver Diseases (AASLD) and the American Society of 111 

Transplantation have proposed that a BMI > 40 kg/m2 should represent a relative 112 

contraindication to LT (19). Indeed, morbid obesity, defined by a BMI ≥ 40kg/m2, was 113 

reported as independent predictor of drop-out and death in LT candidates (20)(21). 114 

Here, we first aimed to assess the trend in prevalence of obesity, T2DM and NAFLD 115 

in patients undergoing LT evaluation at Lausanne University Hospital between 116 

January 2009 and March 2020. Second, we hypothesized that access to LT was 117 

impaired in obese patients, for instance because of the presence of other major 118 

comorbidities or because of the challenge of the surgical procedure in obese patients. 119 

Therefore, we assessed whether grade II (BMI ≥ 35kg/m2) and grade III (BMI ≥ 40 120 

kg/m2) obese patients were less likely to be listed or had an increased drop-out rate 121 

from the waiting list. 122 

 123 

Methods 124 

Study population and design 125 

This is a retrospective study analyzing medical data from the Division of 126 

Gastroenterology and Hepatology of Lausanne University Hospital, a tertiary referral 127 

center in Switzerland with more than 10,000 outpatient consultations per year.  128 

All patients included in this study underwent a formal workup for LT at the Lausanne 129 

University Hospital between January 2009 and March 2020, whether they had been 130 

grafted or not at the end of the evaluation. After identifying all patients fulfilling our 131 
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inclusion criteria, we reviewed electronic medical records and medical archives. Data 132 

extraction and coding was manually performed from September 2020 to January 133 

2021. 134 

In our center, patients are referred for LT evaluation by primary care providers as well 135 

as gastroenterologists and other specialists in private practice or regional hospitals. 136 

They are, then, first evaluated at the outpatient hepatology unit. In case of advanced 137 

cirrhosis, patients are evaluated in the inpatient service.  138 

Formal eligibility for LT is afterwards discussed on the occasion of a multidisciplinary 139 

meeting, including hepatologists, transplant surgeons, anesthesiologists radiologists, 140 

and psychiatrists in every patient with end-stage liver disease, HCC or other rare 141 

indications, in accordance with standard and commonly applied criteria (22)(23).  142 

In case of a favorable evaluation by this multidisciplinary team, patients are then 143 

hospitalized to conduct an extensive assessment to rule out any medical or 144 

psychiatric contraindication to LT. This workup is performed within a few weeks prior 145 

to listing and systematically carries an extensive cardiopulmonary assessment 146 

including evaluation of cardiovascular risk factors and a nutritional evaluation 147 

including BMI calculation. 148 

Inclusion criteria were: 1) age > 18 years, 2) patients with a complete LT evaluation. 149 

Exclusion criteria were: 1) patients assessed for LT in the setting of acute liver failure, 150 

2) patients assessed for retransplantation in the setting of graft dysfunction, 3) 151 

candidates for multi-organ transplantation and 4) patients who were lost to follow-up. 152 

 153 

Baseline evaluation 154 

Demographic, clinical and laboratory data were obtained from electronic medical 155 

records and medical archives. Demographic data were assessed at baseline and 156 
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included sex, age and origin. Clinical data such as BMI, and comorbidities, such as 157 

T2DM, hypertension and dyslipidemia were retrieved at the first inpatient evaluation 158 

for LT. Grade I, II and III obesity was defined by BMI ≥ 30, ≥ 35  and ≥ 40 kg/m2, 159 

respectively,  according to WHO definitions (9).  160 

Subjects were considered as having metabolic syndrome when fulfilling the 161 

diagnostic criteria as defined by the American Heart Association (AHA) and the 162 

National Heart, Lung, and Blood Institute (NHLBI) (24).  163 

Laboratory parameters were retrieved at the first visit for LT evaluation. These 164 

included sodium, alanine aminotransferase, gamma-glutamyl transferase, alkaline 165 

phosphatase, total bilirubin, albumin, creatinine, prothrombin time and international 166 

normalized ratio (INR). Liver function was also assessed and included Child-Pugh 167 

score, model for end-stage liver disease (MELD) score and MELD-Na score. 168 

Assignment of chronic liver disease etiology 169 

Etiology of chronic liver disease was assessed for each patient based on medical 170 

records and liver histology to insure correct assignment to group. Six groups were 171 

defined: 1) chronic viral hepatitis (chronic hepatitis B, D and C), 2) alcoholic liver 172 

disease (ALD) defined as alcohol intake >30 g/day for men and >20 g/day for women, 173 

3) NAFLD, 4) mixed etiologies including a NAFLD component (e.g. patient with 174 

chronic HCV and NAFLD), 5) mixed etiologies without a NAFLD component (e.g. ALD 175 

combined with chronic HCV), 6) other causes including auto-immune liver diseases 176 

(auto-immune hepatitis, primary biliary cholangitis, primary sclerosing cholangitis, 177 

overlap syndromes) and rare causes (e.g. Wilson disease, vascular liver disease, 178 

transthyretin amyloidosis). Every patient assessed for LT in our center underwent a 179 

transjugular liver biopsy. NAFLD was diagnosed based on the criteria defined by 180 

European Association for the Study of the Liver (EASL) Clinical Practice Guidelines 181 
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for the management of NAFLD (25). Patients with cirrhosis in the presence of two or 182 

more metabolic risk factors (diabetes, obesity, dyslipidemia and hypertension) and in 183 

the absence of other causes of chronic liver disease were assigned to the NAFLD 184 

group. Importantly, all patient underwent a formal histological assessment in our 185 

study. NAFLD diagnosis was systematically supported by histology after exclusion of 186 

other chronic liver diseases. 187 

 188 

Follow-up evaluation 189 

All patients included in the present study benefited from a regular medical follow-up 190 

at our outpatient hepatology clinic. Follow-up data were retrieved from consultation 191 

files and included: i) laboratory data, MELD and Child-Pugh scores; ii) liver-related 192 

complications, such as episodes of decompensation or HCC and iii) non liver related 193 

complications, such as extrahepatic neoplasia, cardiovascular events or death. 194 

Figure 1 illustrates the patient's medical course from initial assessment to LT. 195 

The date of evaluation at our center, the transplant listing date, the date and reasons 196 

for delisting (HCC progression, extrahepatic neoplasia, comorbidities and other 197 

causes, death) and the date of LT were recorded.  198 

 199 

Statistical analyses 200 

Continuous variables were expressed as median and interquartile range (IQR). 201 

Categorical variables were described as frequency and percentage. The distribution 202 

of patients’ characteristics was compared between 5 periods of time (January 2009-203 

2011 vs. 2012-2013 vs. 2014-2015 vs. 2016-2017 vs. 2018-March 2020) using the 204 

Chi-square test. The drop-out curves at two years were estimated using the Kaplan-205 

Meier method, calculated with a 95% confidence interval (CI), and compared across 206 
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the different groups using the log-rank test. Liver transplanted patients were excluded 207 

alive at time of LT. Univariate and multivariate analyses of variables associated with 208 

non listing or drop-out after placement on waiting list were performed using logistic 209 

regression and results were reported as Odds ratio (OR) and 95% CI. Covariates with 210 

p ≤ 0.1 in the univariate regression model and obesity were retained for multivariable 211 

analysis. The significance level was set at 0.05 with a two-sided test. All statistical 212 

analyses were performed using NCSS 2011 software. 213 

 214 

Results 215 

Table 1 summarizes the demographic, clinical and laboratory characteristics of the 216 

patients included in the analysis. From January 2009 to March 2020, 266 adult 217 

patients were formally assessed for LT at Lausanne University Hospital. Twenty-four 218 

patients were excluded from the analysis for the following reasons: acute liver failure 219 

(n=6), multiorgan transplant (n=9), retransplantation for allograft dysfunction (n=5) 220 

and lost to follow-up (n=4). 221 

Overall, 201 patients (83%) were male and the median age was 59 years (IQR, 51-222 

64 years; range, 18-75 years). The vast majority (89%) were of Caucasian (89%), 6% 223 

were of African, 3% were of Asian and 2% were of Hispanic origin. 224 

The number of patients evaluated for LT during each defined period of time markedly 225 

increased from 29 in 2009-2011 to 91 in 2018-2020 (+310%). The most common 226 

cause of end-stage liver disease in our cohort was viral hepatitis (28%), followed by 227 

NAFLD alone or combined (22%) and ALD (21%) and (Table 1). Distribution of 228 

causes of end-stage liver disease significantly changed over the 5 periods of time 229 

(p=0.0006). Indeed, the proportion of viral hepatitis as an indication for LT declined 230 
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over time from 32% to 14%, while ALD and NAFLD increased from 8% to 25% and 231 

from 8% to 38% respectively (Figure 2). 232 

Sixty-eight patients (28% of the study population) were obese as defined by a BMI > 233 

30 kg/m2, with grade II and III obesity in 28% of them. The highest BMI among 234 

patients evaluated for LT was 43 kg/m2.BMIs of two patients were not available. Of 235 

note, only 12% of the patients were obese in the 2009-2011 period, whereas this 236 

proportion increased to 34% in the last observation period, i.e. 2018-2020 (Figure 3).  237 

Eighty-two patients had a diagnosis of T2DM (34%), 41 of them (17%) being insulin-238 

dependent. The prevalence of diabetes significantly increased over time (p=0.02) 239 

(Figure 4). Overall, metabolic syndrome was present in 40 patients (17% of our study 240 

population). 241 

Of the 242 patients assessed for LT, 203 patients [60 (30%) obese patients] were 242 

listed and 112 patients [35 (31%) obese patients] underwent LT (Table 2). In the 243 

univariate analysis, none of the variables - including BMI and obesity - were 244 

associated with no enlisting (Suppl. Table 1). 245 

Along the same line, none of the variables included in the univariate and multivariate 246 

analyses were independently associated with drop-out after listing (Suppl. Table 2). 247 

When analyzing drop-out-free survival, there was no significant difference between 248 

obese and non-obese patients (64% vs. 68%, respectively; p = 0.9) (Figure 5). 249 

Reasons for drop-out are indicated in Table 2. The proportion of non-listed and listed 250 

obese patients was not different (21% vs. 30%. P = 0.3) (Figure 5). 251 

HCC represented the primary indication for LT in approximately half of our cohort 252 

(46%). This proportion remained stable throughout the study period. Importantly, 253 

underlying chronic liver disease among patients with HCC evolved significantly over 254 
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time, with increasing prevalence of NAFLD among patients with HCC (p=0.03) 255 

(Figure 6). 256 

 257 

Discussion 258 
We retrospectively assessed indications to LT in a tertiary referral center in 259 

Switzerland over the last decade. More specifically, we focused our analysis on the 260 

evolution of the prevalence of obesity, T2DM and NAFLD among patients referred for 261 

LT evaluation from January 2009 to March 2020. 262 

First, our study demonstrates that the landscape of LT indications is shifting towards 263 

NAFLD in Switzerland, as predicted in a recent modelling study and described in 264 

other countries (11)(26)(24)(28). At the end of the study period, the prevalence of 265 

NAFLD in patients evaluated for LT had surpassed the prevalence of chronic hepatitis 266 

B and C as well as ALD. Indeed, during the last study period, i.e. between January 267 

2018 and March 2020, NAFLD and chronic liver diseases with a component of 268 

NAFLD represented nearly up to 40% of the patients assessed for LT. This may be 269 

explained by the fact that viral hepatitis-related indications for LT declined over time 270 

notably following the introduction of potent DAA therapies to treat chronic hepatitis C 271 

and, also by the obesity and metabolic syndrome epidemics during the last decades. 272 

Importantly, all patients evaluated for LT were included in our cohort and not only 273 

patients who underwent LT. One main reason for this approach was to assess 274 

whether NAFLD may be even more frequent among patients evaluated for LT as 275 

compared to those who were transplanted. Thus, we hypothesized that these patients 276 

could have an increased risk  an increased risk of not being listed  or of drop-out from 277 

the LT waiting list, for instance because of increased cardiovascular or oncological 278 

risk (15)(29)(30). Indeed, the cardiovascular and oncological risks associated with 279 

obesity are known to be further increased post-LT (31). Moreover, morbid obesity 280 
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was reported as an independent predictor of death and drop-out of LT candidates 281 

(21). Based on these considerations, AASLD advises against LT in grade III obesity 282 

whereas EASL recommends multidisciplinary evaluation in patients in grade II  283 

(19)(22). In our cohort, no patient was denied access to LT evaluation and listing 284 

solely based on the BMI. Drop-out rates in grade II to III obese patients were 285 

equivalent to those in non-obese patients in our center, thus, in relative contradiction 286 

with recently published data, reporting increased drop-outrates in patients with BMI > 287 

40kg/m2 (21). 288 

We acknowledge that our study has some limitations, in particular regarding the 289 

comparison of drop-out rates in obese vs. non-obese patients evaluated for LT. 290 

Indeed, our cohort is relatively small. Further investigations will require a multicentric 291 

and prospective extension of our study. It is also possible that some obese patients 292 

with criteria for LT assessment were not referred to our center, as it is known that 293 

stigma associated with obesity negatively impacts on quality of care and outcomes 294 

(32). Secondly, weight loss, malnutrition and sarcopenia affects up to 60% of cirrhotic 295 

patients (33). Thus, it is possible that the obesity burden among our patients may 296 

have been underestimated. 297 

Increased morbidity after surgery is well documented in obese patients (34). The 298 

outcome of obese patients after LT is an important question that goes beyond the 299 

scope of our analysis and will have to be addressed in future studies. Recent data 300 

from the European Liver Transplant Registry (ELTR) suggests that survival of patients 301 

and grafts in patients with NASH is comparable to that of patients transplanted for 302 

other indications (35). 303 

We report that the worldwide epidemic of obesity has a direct impact on the 304 

characteristics of the LT waiting list population also in Switzerland. Epidemiological 305 
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data in Switzerland show increasing numbers of patients requiring LT over the last 306 

decade (36). Considering the increasing prevalence of NAFLD and obesity, this trend 307 

is likely to continue in the coming years and to further impact on organ shortage. 308 

Based on our observations, we advocate for the improvement and implementation of 309 

multidisciplinary strategies to screen for and treat NAFLD in order to prevent liver 310 

fibrosis progression. 311 

There are currently few therapeutic alternatives for obesity, with bariatric surgery 312 

remaining one of the main options. This procedure was linked to the resolution of 313 

NASH in up to 85% of patients, with improved histological features at one year 314 

(37)(38). It is indeed a recognized therapeutic option for obese patients with NASH 315 

who do not respond to lifestyle modifications. Bariatric surgery at the time of LT or in 316 

the postoperative course has the potential not only to improve obesity‐related 317 

conditions such as diabetes, but also to reduce the incidence of de novo NASH of the 318 

allograft (39). Facing the increasing prevalence of obesity among patients evaluated 319 

for LT, bariatric surgery should be considered and discussed at earlier stages, in 320 

order to prevent further progression of liver disease and, in consequence, a need for 321 

LT. 322 

In conclusion, our study confirms the changing landscape of indications to LT and 323 

highlights the many challenges that lie ahead, including the implementation of early 324 

multidisciplinary strategies to treat obese patients in order to prevent NAFLD 325 

progression and its consequences. Finally, because of a similar pre-LT drop-out rate 326 

in obese and non-obese patients, we encourage to refer obese patients needing LT 327 

for a proper assessment and not to preclude them from access to LT solely based on 328 

BMI. 329 

 330 
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FIGURE LEGENDS 455 

Figure 1. Patient flow chart 456 

Illustration of the patient's medical course from initial assessment to LT. Reasons for 457 

exclusion as well as drop-out preceding listing and LT, are detailed. LT, Liver transplantation; 458 

ALF, acute liver failure; FU, follow-up. 459 

Figure 2. Aetiology of liver disease among patients evaluated for liver transplantation 460 

between January 2009 and March 2020. 461 

Frequency of liver disease causes (y axis, %) among patients evaluated for LT is represented 462 

by continuous lines over time. Number of patients (x axis, n) evaluated for LT for each period 463 

of time is represented by columns. Frequencies of liver disease etiology were compared 464 

within 5 periods of time using the Chi-square test (p= 0.0006). ALD, alcoholic liver disease; 465 

NAFLD, nonalcoholic fatty liver disease. 466 

Figure 3. Evolution of BMI distribution over time in patients evaluated for liver 467 

transplantation.  468 

Distribution of body mass index (BMI) classes among patients evaluated for LT (y axis) is 469 

represented by histograms over the 5 periods of time (x axis). Grade I obesity (BMI ≥ 30 470 

kg/m2), grade II (BMI ≥ 35 kg/m2) and grade III (BMI ≥ 40 kg/m2). Frequencies of BMI classes 471 

were compared within 5 periods of time using the chi-square test (p=0.4). (*,**),two BMI 472 

values were missing. BMI, body mass index. 473 

Figure 4. Evolution of T2DM prevalence over time 474 

Frequency of T2DM among patients evaluated for LT (y axis) over time (x axis) is represented 475 

by columns and was compared using the Chi-square tests (p=0.02). 476 

 477 

 478 
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Figure 5. Drop-out curves for obese and non-obese patients over time 479 

Drop-out free rate (y axis) was compared over time (x axis) between obese and non-obese 480 

patients using the log-rank test and did not statistically differ when comparing the two groups 481 

(p=0.9). Results are represented by a Kaplan-Meier curve. Drop-out includes delisted patients 482 

or death while on waiting list. 483 

Figure 6. Causes of chronic liver disease among patients with hepatocellular 484 

carcinoma (HCC)  485 

Proportion of chronic liver disease aetiologies among patients with HCC evaluated for LT (y 486 

axis, %) is represented by columns over 5 periods of time (x axis, year). Distribution of 487 

different aetiologies significantly varied over time (p=0.03).  488 

 489 

  490 
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TABLES 491 
 492 
Table 1. Demographic and clinical characteristics of patients at  493 
liver transplantation assessment 494 
 n=242 
Male, n (%) 
Female, n (%) 

201 (83)  
41 (17) 

 
Age (years), median (IQR) 

   
59 (51- 64) 

 
Caucasian, n (%) 
African, n (%) 
Asian, n (%) 
Hispanic, n (%) 

 
215 (89) 
15 (6) 
8 (3) 
4 (2) 

 
Etiology of chronic liver disease  
Viral hepatitis, n (%) 
ALD, n (%) 
NAFLD 
Mixed etiologies with NAFLD 
component, n (%) 
Mixed etiologies without a NAFLD 
component, n (%) 
Others, n (%) 
 
BMI (kg/m2), median (IQR) 
 
 
Obesity 
Obesity grade I, n (%) 
Obesity grade II, n (%) 
Obesity grade III, n (%) 
Total, n (%) 
 

 
 
67 (28) 
52 (21) 
30 (12) 
 
23 (10) 
 
29 (12) 
41 (17) 
 
26 (24-31) 
 
 
 
49 (20) 
15 (6) 
4 (2) 
68 (28) 
 

Cardiovascular risk factors 
T2DM, n (%) 
Arterial hypertension, n (%)  
Dyslipidemia, n (%) 
Metabolic syndrome, n (%) 
 
 

 
82 (34) 
91 (38) 
42 (18) 
40 (17) 
 

Child-Pugh score in cirrhotic patients 
(n=236) 
A, n (%) 
B, n (%) 
C, n (%) 
 
Hepatocellular carcinoma, n (%) 

 
 
197 (84) 
29 (12) 
10 (4) 
 
115 (48) 

HCC as indication to LT, n (%) 111 (46) 
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Laboratory parameters, median (IQR) 

 

Total bilirubin (µmol/l) 
Albumin (g/l) 

27 (2-703) 
36 (21-51) 

Creatinine (µmol/l) 78 (40-464) 
Prothrombin time (%) 
INR  

65 (11-120) 
1 (1-3) 

  
MELD score, median (IQR) 12 (6-40) 

MELD-Na score, median (IQR) 

 
 
14 (6-62) 
 
 

  
 495 
Obesity grades and the metabolic syndrome are defined according to WHO definitions 496 
(40)(9). 497 
ALD, alcoholic liver disease; BMI, body mass index; HCC, hepatocellular carcinoma; INR, 498 
international normalized ratio; IQR, interquartile range; NAFLD, non-alcoholic fatty liver 499 
disease; T2DM, type 2 diabetes mellitus 500 
 501 

 502 

 503 

 504 

 505 
 506 
 507 
 508 
 509 
 510 
 511 
 512 
 513 
 514 
 515 
 516 
 517 
 518 
 519 
 520 
 521 
 522 
 523 
 524 
 525 
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 526 
 527 
Table 2. Follow-up of patients after first assessment for LT. 528 
 529 

 n=242 
 
Follow-up (days), median (IQR)  

 
689 (238-1656) 

 
Time from assessment to listing (days), median (IQR) 

 
59 (31-93) 

Time from listing to LT (days), median (IQR) 362 (194-454) 
 
Patients still on the waiting list, n (%) 
Patients transplanted, n (%) 

 
48 (20) 
112 (46)  

Patients dropped out from the transplant program, n (%) 
Drop-out before listing, n (%) 
Drop-out while on waiting list, n (%) 
 
Reason for drop-out while on waiting list 
Death, n (%) 
HCC progression, n (%) 
Other malignancy#, n (%) 
Comorbidities§, n (%) 
Other, n (%) 

 
82 (34) 
39 (16) 
43 (18) 
 
 
23(53) 
9 (21) 
3 (7) 
4 (9) 
4 (9) 
 

 530 
HCC, hepatocellular carcinoma; IQR, interquartile range 531 
#Colorectal cancer, urothelial carcinoma and pulmonary adenocarcinoma. 532 
§Advanced pulmonary sarcoidosis, severe emphysema and severe pulmonary arterial 533 
hypertension. 534 
 535 
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Supplementary Table 1. Univariate analysis of variables associated with non 536 
listing 537 
 538 

 539 

 540 

 541 

 542 

 543 

 544 

 545 

 546 

 547 

 548 

 549 

 550 

 551 

 552 
 553 
 554 
ALD, alcoholic liver disease; BMI, body mass index; HCC, hepatocellular carcinoma; NAFLD, 555 
non-alcoholic fatty liver disease; T2DM, diabetes mellitus 556 
 557 

 558 

 559 

 560 

 561 

 562 

  563 

 564 

 Univariate analysis  
Covariant OR 95% CI p value  
Male Gender 0.92 0.66 - 1.76 0.52  
Age  0.99 0.96 - 1.03 0.81  
BMI  1.01 0.95-1.09 0.63  
Obesity 1.58 0.66-3.65   0.26  
T2DM 0.75 0.49-2.12 0.95  
Arterial hypertension 1.90 0.89-4.21 0.12  
Metabolic syndrome 1.38 0.50-3.99 0.52  
Etiology of chronic liver disease 
Viral hepatitis 
ALD 
NAFLD and mixed etiologies with NAFLD  
Mixed etiologies without a NAFLD component 
Other 

 
1.15 
0.84 
1.21 
1.15 
1.45 

 
0.92-1.43 
0.60-1.18 
0.88-1.53 
0.84-1.32 
0.43-2.99 

 
0.21 
0.32 
0.44 
0.30 
0.59 

 

HCC as indication to LT 1.36 0.67 – 3.74 0.38  
Child-Pugh score 1.14 0.95-1.36 0.15  
MELD score 1.04 0.98 – 1.10 0.12  
Periods of times 
2009-2011 
2012-2013 
2014-2015 
2016-2017 
2018-2020 

 
1.01 
1.90 
1.17 
2.66 
0.56 

 
0.36-2.77 
0.38-9.44 
0.31-4.42 
0.54-13.0 
0.18-1.87 

 
0.98 
0.42 
0.81 
0.22 
0.36 
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 565 

Supplementary Table 2. Univariate and multivariate analysis of variables 566 
associated with drop-out after placement on waiting list 567 
 568 

 Univariate analysis  Multivariate analysis 
Covariant OR 95% CI p 

value 
 OR 95% CI p value 

Male Gender 1.31 0.58- 2.94 0.51     
Age  1.02 0.98 -1.05 0.19     
BMI 1.01 0.79-1.02 0.56     
Obesity 0.77 0.36-1.64   0.50  0.82 0.36-1.67 0.58 
T2DM 1.32 0.67-2.57 0.41     
Hypertension 0.84 0.43-1.66 0.62     
Metabolic syndrome 1.26 0.55-2.88 0.58     
Etiology of chronic liver disease 
Viral hepatitis 
ALD 
NAFLD and mixed etiologies with 
NAFLD 
Mixed etiologies without NAFLD 
Other 

 
0.67 
2.01 
1.49 
2.07 
0.27 

 
0.32-1.40 
0.76-5.34 
0.52-4.28 
0.73-5.92 
0.03-2.41 

 
0.29 
0.15 
0.45 
0.17 
0.25 

    

HCC as indication 1.06 0.55 2.04 0.88     
Child-Pugh score 1.07 0.97-1.24 0.30     
MELD score 1.03 0.99-1.09 0.09  1.04 0.99-1.09 0.10 
Periods of time 
2009-2011 
2012-2013 
2014-2015 
2016-2017 
2018-2020 

 
0.37 
3.09 
4.92 
3.72 
1.47 

 
0.09-1.54 
0.58-16.42 
0.98-23.60 
0.75-18.37 
0.30-7.21 

 
0.17 
0.18 
0.06 
0.11 
0.63 

  
0.34 
1.7 
3.80 
2.77 
1.18 

 
0.12-1.69 
0.31-9.9 
0.754-19.18 
0.54-14.27 
0.22-6.14 

 
0.12 
0.53 
0.12 
0.22 
0.84 

        
 569 
ALD, alcoholic liver disease; BMI, body mass index; HCC, hepatocellular carcinoma; NAFLD, 570 
non-alcoholic fatty liver disease; T2DM, diabetes mellitus 571 
 572 

 573 

 574 
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Figure 1. Patient flow chart 

 
 
 
 



 
 
 
 
 
 
 
 
 

 
 

Figure 2. Aetiology of liver disease among patients evaluated for liver 

transplantation between January 2009 and March 2020. 

 



 

Figure 3. Evolution of BMI distribution over time in patients evaluated for liver 

transplantation.  
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Figure 4. Evolution of T2DM prevalence over time 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
 
Figure 5. Drop-out curves for obese and non-obese patients over time 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 
  

Figure 6. Causes of chronic liver disease among patients with hepatocellular 

carcinoma (HCC)  

 



Lausanne,	le	12	janvier	2022	 	 	

Sophie	Kasmi	
03.08.1994,	Lausanne	(VD)	
Originaire	de	Lausanne	(VD)	
sophie.kasmi@ehc.vd.ch	;	078/712.39.51	

Formation	

2020-2022	 	 	 Médecin	assistante	–	Médecine	interne	(Hôpital	de	Morges)	
	 	 	 	 	 -	Tournus	:	Etage,	Urgences,	SMUR,	CTR	

2019-2020	 	 	 Médecin	assistante	–	Chirurgie	générale	(Hôpital	de	Morges)	

2019	 	 	 	 Diplôme	Fédéral	de	Médecine	Humaine	(UNIL)	

2013-2019	 	 	 Master	en	Médecine	Humaine	–	Ecole	de	Médecine	(UNIL)	

Recherches	

2019-	(en	cours)	 	 Doctorat	en	gastroentérologie	(CHUV)		

2020	-	(en	cours)	 	 Arsenic	and	gastrointestinal	cancer:	a	systematic	review		
	 	 	 	 	 Supervision	:	Prof.	P.	Bofetta,	Dr	I.	Labgaa		

2018-2019	 	 	 Travail	de	Master	-	Chirurgie	générale	(CHUV)	

Compétences	

2021	 	 	 	 Congrès	SGG/SSG	(Interlaken)	–	Présentation	orale	
Increasing	prevalence	of	obesity	among	patients	evaluated	for	liver	transplantation	in	a	

Swiss	tertiary	center	:	a	10	year	restrospective	analysis		

	

2019	 	 	 	 Congrès	SGC/SSC	–	Présentation	orale	
Does	the	fluctuation	in	paramedical	personal	influence	the	morbidity	of	patients?	

	

2021	 	 	 	 Advanced	Cardiovascular	Life	Support	(ACLS)	

2021-	(en	cours)	 	 Point	of	Care	Ultrasonography	(POCUS)	

Intérêts	

Littérature	française	 	 Prix	littéraire	Françoise	Conod	(2013)	et	publication	littéraire	(2013)	

«	Un	 des	 thèmes	 les	 plus	 riches	 de	 l’existentialisme	 est	 certainement	 la	 critique	 de	
l’aliénation,	ou	la	personne	se	vide	ou	s’étourdit	dans	un	milieu	extérieur,	se	fait	chose	et	ne	
se	renonce	comme	personne	»	-	Commentaire	philosophique	

Enseignement	 Enseignante	à	l’Ecole	de	Médecine	Complémentaire	Veillon,	Lausanne	

(2020)	

Tutrice	en	anatomie	pour	les	BMed2	et	BMed3	(2015-2017)	et	en	

histologie	pour	les	BMed1	(2016)	-	UNIL	

Sports	 	 	 	 	






























