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ALD  Alcoholic liver disease 

CA  Cirrhose alcoolique 

ENT  Ear Nose and Throat 

LT  Liver transplantation 

MMF  Mycophénolate mofétil 

PTLD  Post transplantation lymphoproliferative disorder 

ORL  Oto-rhino-laryngologie 

TDM  Tomodensitométrie 

TH  Transplantation hépatique 
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Background. Transplanted patients for alcoholic liver disease (ALD) have a high risk of de 

novo malignancies, especially upper aero digestive tract and lung, due to their smoking and 

alcohol behavior. 

Method. The aim of this retrospective study was to compare among transplanted patients for 

ALD continue smoking, a group followed in the Grenoble University Hospital, which had a 

screening program of de novo tobacco-related cancers, and a group followed in the Edouard 

Herriot Hospital in Lyon, which had a standard follow-up. The screening program consisted 

of an annual checkup including: an Ear Nose and Throat (ENT) specialist examination, a 

chest CT scan, and a gastroscopy. The primary endpoint was the curative care performed. 

Results. 147 patients were included, 71 patients in Grenoble and 76 patients in Lyon. The 

cumulative incidence of tobacco related cancers at 5 and 10 years was 18.9%, and 40.1%. 

57.9% and 80% of cancers were treated curatively in Lyon and Grenoble (p = 0.068). The 

rates of curative care were 26.3% and 63.6% (p = 0.062) for lung cancers, 87.5% and 100% (p 

= 0.498) for oropharyngeal and laryngeal cancers and 100 and 66.7% (p = 1) esophageal 

cancers, respectively. For lung cancers, 68,7% received a curative care when the diagnosis 

was done through the CT-scan vs 14,3% when it was done through an alarm symptom 

(p=0,008). 

Conclusion. This study confirms the importance of tobacco-related de novo malignancies in 

transplanted patients for ALD and suggests that the screening of lung cancer by chest CT scan 

increases the possibility of curative care. 
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De novo malignancies screening after liver transplantation for 

alcoholic liver disease: a retrospective and comparative 

opportunistic analysis 
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PATIENTS AND METHODS 
 

 

Study population  

All adult LT patients, transplanted because of ALD at the hospitals of Grenoble or Edouard 

Herriot Hospital in Lyon (France) and who actively smoked tobacco after LT were included. 

Patients who died or developed cancer within 6 months of transplantation were excluded. The 

data covered transplanted patients from 1991 to 2010 (Lyon) or 2014 (Grenoble). Data were 

collected retrospectively from medical charts until May 15, 2017.  

  

Study design 

Patients were opportunistically divided in two groups, based on the center where they were 

transplanted and followed. In Grenoble center, a screening program of de novo malignancies 

was established in addition to standard follow up. The screening program focused on tobacco 

related malignancies: lung, oropharyngeal, laryngeal and esophageal cancers. It consisted of 

an annual checkup including: a physical examination by an Ear Nose and Throat (ENT) 

specialist, a chest x-rays from 2013 onwards, a chest CT scan, and from 2009 a gastroscopy 

without general anesthesia with lugol staining. Patients from Lyon center had a standard 

follow up consisting of a physical examination, blood tests every 3 to 6 months and a thoracic 

and abdominal CT scan at one year after LT and every five years thereafter.  

 

Data collected  

For each patient, the following data were collected: age at time of transplantation, gender, 

date of transplantation, long-term immunosuppressive regimen, presence of metabolic 
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syndrome including: body mass index (BMI), diabetes, arterial hypertension and 

dyslipidemia, and eventual alcohol relapse. 

For patient from the center where screening was performed, annual investigations were 

noticed if realized and results recorded.  

We recorded all de novo malignancies in each group. Diagnosis of malignancy was 

established by histological examination of biopsies and/or surgical specimens. The date of 

biopsy or surgical procedure was considered as the cancer diagnosis date. For each cancer, we 

noticed histological type, stage at the diagnosis using the TNM classification, therapy 

(surgery, radiotherapy, and/or chemotherapy). Survival of all patients with de novo 

malignancies related to alcohol/tobacco was assessed. The length of follow up was calculated 

from the date of diagnosis to the date of death or the last news. Finally, for lung cancers, we 

looked at how the diagnosis was performed:  by screening a fortuitous assessment, or a 

symptom. 

 

Study end-points 

The primary endpoint of the study was the curative care of all alcohol/tobacco related cancers. 

A curative care was defined by obtaining a complete remission. These treatments could be 

either surgery or radiotherapy, with or without adjuvant chemotherapy.  

The secondary end-point was the overall survival. Subgroup analyzes was performed for each 

cancer: lung, oropharynx and larynx, and esophagus. 

An adherence rate was calculated for each investigation, by the number of investigation 

actually done compared to the number of investigation that should be done. 
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RESULTS 
 

 

Characteristics of the population 

There were 367 LT patients transplanted for ALD at Edouard Herriot Hospital between 1990 

and 2010 and 76 patients continued smoking after transplantation. There were 230 LT patients 

transplanted for ALD at Grenoble University Hospital between 1991 and 2014 and 71 patients 

continued smoking after transplantation. A total of 147 transplanted patients and active 

smokers were included in the study.  

The median duration of follow-up was 119 months (13-249) in Lyon, and 64 months (8-282) 

in Grenoble. The characteristics of the study population are summarized in Table 1. There 

was a majority of men (n = 65, 85.5% and n = 59, 83%). Patients in Lyon were significantly 

younger, with a mean age of 48.7 years versus 51.7 years (p = 0.012). There was no 

significant difference on the metabolic syndrome between the two groups. Regarding 

maintenance immunosuppressive regimen, patients were almost all treated with a calcineurin 

inhibitor (tacrolimus or cyclosporin), alone or in combination with mycophenolate mofetil. 

There were more patients with double immunosuppression in Lyon than in Grenoble (n = 55, 

72.4% and n = 23, 32.4%). 

 

Cumulative incidence and characteristics of de novo malignancies 

In the entire study population, 63 (42.9%) patients had at least one de novo malignancy 

(excluding skin cancer) with a total of 75 cancers. Among these cancers, 63 (84%) were 

related to alcohol/tobacco, which occurred in 56 patients. Of these 63 cancers, 30 (47.6%) 

were lung cancers, 27 (42.9%) head and neck cancers and 6 (9.5%) esophageal cancers. 7 

patients (12.5%) had two cancers, and for 3 of them, they were synchronous cancers. Among 

the other cancers, 3 were post-transplant lymphoproliferative disorder (PTLD), 3 recurrences 
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of hepatocellular carcinoma, 3 genitourinary cancers: renal (n=1), bladder (n=1) and ovary 

cancers, one breast cancer and 2 digestive cancers: colon (n=1) and pancreas (n=1).  

The cumulative incidence of tobacco related cancers at 3, 5 and 10 years was 11.5%, 18.9%, 

and 40.1%, respectively. The cumulative incidence of lung, oropharyngeal/laryngeal and 

esophageal neoplasia was respectively 5.6%, 5.9% and 0% at 3 years, 10.6%, 10.2% and 

0.9% at 5 years and 22.8%, 21.8% and 3.7% at 10 years (Figure 1). 

The characteristics of alcohol/tobacco related de novo malignancies are summarized in Table 

2. The median time of occurrence was 78.0 months, and it was 75.5 months for lung cancers, 

61 months for oropharyngeal and laryngeal cancers, and 125.5 months for esophageal cancers. 

25.4% cancers were diagnosed at a metastatic stage. These were squamous cell carcinoma in 

69.8% of the cases.  

 

Screening program  

The rates of adherence to screening were 74 ± 25,5%, 46 ± 28,9%, and 62 ± 32,1%, 

respectively, for lung, ENT and esophagus malignancies. 47,7% patients had an adherence 

rate more than 80% for lung screening, and 14,9% for ENT and 36,5% for esophagus. 

19 lung cancers were diagnosed in the non-screening group with a median time of occurrence 

of 77 months. 12 were diagnosed by an alarm symptom, whose 7 were metastatic from the 

start. 11 lung cancers were diagnosed in the screening group with a median time of 

occurrence of 52 months. 9 were diagnosed thanks to the chest CT scan and the two others 

were diagnosed by symptoms and were metastatic from the start. There was no interval 

cancer. 

16 oropharyngeal and laryngeal cancers were diagnosed in the non-screening group, with a 

median time of occurrence of 59 months. 1 was metastatic at the diagnosis. 11 oropharyngeal 

and laryngeal cancers were diagnosed in the screening group with a median time of 
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occurrence of 55 months. Only 5 (45%) were diagnosed through screening, while 4 of the 6 

others were interval cancers. There was no metastatic cancer at the diagnosis in this group. 

3 esophageal cancers were diagnosed in the center without screening with a median time of 

occurrence of 169 months, and 3 in the center with screening with a median time of 

occurrence of 102 months. One was metastatic at the diagnosis in the center with screening.  

 

 

Curative care 

Of all the related tobacco cancers, 22 (57.9%) were treated curatively in the non-screening 

group and 20 (80%) in the screening group (p = 0.068). Concerning lung cancers, in the non 

screening group, 6 (31,6%) were localized stage (N0M0), 2 (10,5%) had lymphatic invasion 

(N+M0) and 11 (57,9%) were metastasis at the diagnosis (M+). 5 (26.3%) had curative care, 

with 3 surgeries and 2 stereotactic radiotherapies. In the screening group, 6 (54,5%) were 

localized stage, 2 (18,2%) had lymphatic invasion and 3 (27,3%) were metastatic. 7 (63.6%) 

had curative care, all with surgery. There was no significant difference of curative care 

between the 2 groups. (p = 0.062). Concerning oropharyngeal and laryngeal cancers, in the 

non-screening group, 4 (25%) were localized stage, 11 (68,7%) had lymphatic invasion and 1 

(6,3%) were metastasis. Among these, 14 (87.5%) had curative care. In the screening group, 4 

(36,4%) were localized stage, 7 (63,6%) had lymphatic invasion, and all (100%) were treated 

curatively (p = 0.498). There was no metastatic cancer at the diagnosis in this group. For 

esophageal cancers, in the non-screening group there was 1 localized cancer and 2 with 

lymphatic invasion, all were treated curatively. In the non-screening group, 2 (66.7%) were 

localized cancer and were treated curatively (p = 1), and 1 was metastatic at the diagnosis. 
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Overall Survival 

47 (61.8%) patients died during the follow up in the non-screening group, including 31 

(65.9%) related to cancer. 24 patients (61.8%) died in the screening group, including 14 

(58.3%) related to cancer.  

The survival rate at one and five years, patients with de novo malignancies related to tobacco, 

were 57.4% and 8.9% in the non-screening group with a median survival of 17 months, and 

71.6 and 12.1 % in the screening group with a median survival of 22 months (p=0.36). 17 

(89.4%) patients died from lung cancers in the center without screening, with 1 and 3 years 

survival of 33.3% and 11.1% respectively and a median survival of 10.5 months. 5 (45.5%) 

patients died from lung cancers in the center with screening, with 1 and 3 years survival of 

70.7% and 28.3% and a median survival of 24 months (p=0.11). About head and neck 

cancers, 15 (93.7%) and 10 (90.9%) died in the non screening and screening group 

respectively. The survival rate was respectively 87.5% and 72.7% at one year, 13.5% and 

11.4% at 5 years and the median survival was 21 and 22 months (p=0.77). (Figure 2). 

 

Curative care according to the diagnosis process in lung cancers  

Of the 30 lung cancers in the study population, the diagnosis was performed by patient 

complaining in 14 (46.7%) cases and by a chest CT scan, done in the context of screening or 

follow up, in 16 patients (53.3%). Among these patients, 11 (68,7%) were detected at a 

localized stage and 3 (18,7%) were metastatic from the start. 11 (68.7%) received curative 

care, versus only 2 (14.3%) in symptomatic patients group (p = 0.008). The mortality rate was 

respectively 56.2% and 92.8% (p = 0.039). (Table 3) 
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Whereas, a german study observed 14 lung cancers in 666 liver transplanted patients, with 

more than 70% detected at metastatic stage 26. In fact, in our study, 68.7% of patients had 

curative cares when the diagnosis was done thanks to the CT scan, compared with 14.3 % 

following a symptom (p = 0.008). These data are in agreement with the study published by the 

National Lung Screening Trial Research Team, performed on 53,454 patients at risk of lung 

cancer, which evaluated the screening with low-dose chest CT compared to chest 

radiography. This prospective study found a relative reduction in mortality of 20%, with a rate 

of adherence to screening more than 90% 25. This adhesion rate was significantly higher than 

in our study, which was 74%. This is explained because of the retrospective nature of our 

study, which has the advantage of giving a better representation of reality in clinical practice. 

Nevertheless, the screening of lung cancers, generated few questions, as; should we perform it 

to formers smokers? Indeed, the study previously mentioned, included participants between 

55 and 74 years of age, with a history of cigarette smoking of at least 30 pack-years, and 

former smokers who quitted within the previous 15 years. Another question is to define 

upstream the best strategies for the management of nodules observed with screening by CT-

scan. In our study, we did not observe the diagnosis related iatrogenic nor the number of false 

positives. 

Our study also confirms high incidence of oropharyngeal and laryngeal cancers in this 

population because they represented more than a third (36%) of all diagnosed malignancies. 

We also permit to confirm their pejorative prognosis with more than 90 % of the patients 

deceased at the end of the follow up. In fact, 66.7% of our patients were diagnosed at a locally 

advanced stage. These stages have a two-year overall survival described around 32% 27. 

However, no benefit in an annual ENT specialist physical examination has been found on our 

study. Indeed, in screened patient group, more than half of the patients (54,5%) had their 

diagnosis outside of the screening with interval cancers in 2/3 of cases.  This result has to be 
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interpreted with caution because of the retrospective cohort, we could not preset the details of 

physical examination (classic examination or with fibroscopy) and these were done with 

several patricians. Moreover, we maybe could not have collected all physical examinations. 

The non-exhaustive collect of information could have biased results. This may explain the 

low adherence rate of 46 % in our study. For now, no study in literature has defined the detail 

and the interest of a screening program for oropharyngeal and laryngeal malignancies among 

the alcoholic tobacco population.  

Then, we observed in our study a small number of esophageal cancers (n = 6), from which it 

is difficult to draw conclusions. Indeed, the incidence of esophageal cancer in transplant 

patients remains low. A german retrospective study of 1926 transplanted patients, notified 9 

esophageal cancers (0.5%), among the 9, 8 were transplanted for ALD 28. It will therefore be 

necessary to have a larger population to demonstrate the benefit of gastroscopy. Moreover, the 

problem raised by gastroscopy is its acceptability. Indeed, in our study, this investigation was 

realized without general anesthesia with often a poor tolerance, which leads to patient refusal 

to repeat the investigation in the following years. This explains in part our low adherence rate 

returned to 62%. Perhaps more distance between two investigations, would allow greater 

patient acceptability and adherence. 

Finally, this high incidence rate of de novo malignancies, requires to ask ourselves about the 

other means of prevention. The first step, upstream of screening, would include a more 

incisive attitude in tobacco cessation. Even if we did not evaluate in our study, the impact of 

the smoking pack years or withdrawal on the occurrence of these cancers; the tobacco 

accountability makes no doubt. Herrero et al, determined in their study, whether smoking 

withdrawal was associated with a lower risk of malignancy. They observed a reduction in the 

relative risk of developing de novo tobacco related malignancies from 8.55 to 4.44, between 

active and former smokers 15. Otherwise, Van der Heide et al, demonstrated in 53 active 
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smokers after transplantation, only 20% definitely ended up on a 2-years follow-up 14. There 

is clearly a progress to make in this area. Secondarily, the modulation of immunosuppressive 

regimens, have their place in the occurrence of these cancers 8. A french study, demonstrated 

that the conversion to everolimus (anti-m-tor) could improve the survival of transplanted 

patients for ALD who developed de novo malignancies 29. 

In conclusion, this study confirms the importance of the incidence of alcohol/tobacco-related 

de novo malignancies in transplanted patients for ALD, with a clear majority of lung and 

oropharyngeal and laryngeal cancers. It suggests that screening for lung cancer in this 

population by chest CT scan is beneficial for curative care and survival. On the other hand, 

this study did not demonstrate the benefit of screening of oropharyngeal and laryngeal cancers 

by an annual physical examination nor the esophageal cancers by gastroscopy. 
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FIGURES 
 

 

Table 1 �± General characteristics of the study population 

 Center with screening 
(n=71) 

Center without screening 
(n=76) 

P value 

Gender, No (%) 
Male 
Female 

 
59 (83) 
12 (17) 

 
65 (85,5) 
11 (14,5) 

 
0,68 

Age at LT (yrs), mean ± SD 51,7 ± 7,7 48,7 ± 6,9 0,01 
Causes of associated cirrhosis, No (%) 

HBV 
HCV 
NASH 

 
0 (0) 
5 (7) 

1 (1,4) 

 
1 (1,3) 
6 (7,9) 

UK 

 
1 
1 

Kidney transplantation (%) 1 (1,4) 1 (1,3) 1 
Metabolic syndrome post LT (%) 

HTA 
Diabete 
Dyslipidemia 
BMI 

< 30 
> 30 

 
43 (61) 
21 (30) 
25 (36) 

 
51 (73) 
19 (27) 

 
42 (55) 
24 (32) 
21 (28) 

 
63 (83) 
13 (17) 

 
0,52 
0,79 
0,32 

 
0,143 

 
Alcohol relapse 15 (21,1) 30 (39,5) 0,02 
Long-term immunosuppression (%) 

Tacrolimus 
Cyclosporine 
MMF 
Everolimus 

 
68 (95,8) 
2 (2,8) 

23 (32,4) 
3 (4,2) 

 
53 (69,7) 
21 (27,6) 
55 (72,3) 
3 (3,9) 

 
< 0,05 
< 0,05 
< 0,05 

1 
LT, Liver Transplantation ; HBV, Hepatitis B virus ; HCV, Hepatitis C virus ; NASH, Non Alcoholic  Steato-
hepatitis ; BMI, Body Mass Index ; MMF, Mycophenolate Mofetil ; UK, unknow. 
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Figure 1. Cumulative incidence of alcohol/tobacco 
related de novo malignancies. 
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Table 2 �± Characteristics of cancers 

 Lung 

(n=30) 

Oropharyngeal/laryngeal 

(n=27) 

Esophagus 

(n=6) 

All 

(n=63) 

TNM Status (%) 

N0M0 

N+M0 

M+ 

 

12 (40) 

4 (13,3) 

14 (46,7) 

 

8 (29,6) 

18 (66,7) 

1 (3,7) 

 

3 (50) 

2 (33,3) 

1 (16,7) 

 

23 (36,5) 

24 (38,1) 

16 (25,4) 

Histologic type (%) 

Adenocarcinoma 

Squamous-cell carcinoma 

Others 

 

11 (36,7) 

11 (36,7) 

8 (26,6) 

 

 

27 (100) 

 

 

6 (100) 

 

11 (17,5) 

44 (69,8) 

8 (12,7) 

Median time of occurrence (months) 75,5 61 125,5 78 
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Figure 2. Curative care according to the different alcohol/tobacco related cancers. 
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Figure 3. Overall survival 
A. All alcohol/tobacco cancers combined 
B. Lung cancers 
C. Oropharyngeal and laryngeal cancers 
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Table 3 �± Diagnosis made by CT or by symptoms 
 CT 

( n = 16) 
Symptoms 

(n=14) 
P value 

TNM Status 
N0M0 
N+M0 
M+ 

 
11 
2 
3 

 
2 
1 

11 

 
 

0,002 

Treatment 
Curative 
Palliative 

 
11 
5 

 
2 

11 

 
0,008 

Death 9 13 0,039 
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