
Observational Study Medicine®

OPEN
Head and neck cancer in
 living donor liver
transplant recipients
Single center retrospective study
Nan-Chin Lin, DDSa, Yao-Li Chen, MDb, Kuo-Yang Tsai, DDSc,∗

Abstract
The purpose of this study was to investigate the incidence and risk factors of head and neck cancer in living donor liver transplant
(LDLT) recipients.
This is a retrospective cohort study. A case-matched (1:4) comparison between recipients with and without developed head and

neck cancer after LDLT was conducted. The differences between 2 groups were analyzed.
The incidence of head and neckmalignancy in our cohort was 9 of 453 (1.98%). Their cumulative survival rate was below 60% at 24

months after the diagnosis of head and neck cancer, and no recipients lived for more than 2 years after being diagnosed with stage IV
cancer. In the case–control study, univariate analysis revealed that alcohol consumption (odds ratio [OR] = 8.75, 95% confidence
interval [CI]: 1.55–49.56) and smoking (OR=6.71, 95%CI: 1.20– 37.44) were factors associated with the incidence of head and neck
cancer after LDLT.
In the conclusion, recipients with head and neck cancer after LDLT may have a rather poor prognosis, especially those who are

initially diagnosed with advanced-stage disease. Alcohol consumption and smoking may be the predisposing factors to head and
neck cancer in LDLT recipients.

Abbreviations: CI = confidence interval, LDLT = living donor liver transplantation, OR = odds ratio, OS = overall survival, SCC =
squamous cell carcinoma.
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1. Introduction

When patients experience liver failure due to chronic liver
disease, liver transplantation is a treatment option, although it is
not the initial or primary treatment modality for most liver
diseases. In 2013, the American Association for the Study of Liver
Diseases and the American Society of Transplantation developed
guidelines regarding the indications for liver transplantation,
including acute liver failure, cirrhosis with complications, certain
liver neoplasms, and liver-based metabolic conditions with
systemic manifestations.[1]

The early challenges to successful liver transplantation
included surgical techniques, organ preservation, and immuno-
suppression. As surgical techniques improved, the need for better
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immunosuppression became clearer. A report published in 1980
described a 1-year survival rate after liver transplantation of only
26%.[2] The introduction of the calcineurin inhibitor cyclospor-
ine A the following year marked a turning point for liver
transplantation.[3,4]

In 1994, the United States Multi-Center FK506 Liver Study
Group published a report comparing the pros and cons of
cyclosporine and tacrolimus for immunosuppression in liver
transplantation patients.[5] This study was a keystone in the
evolution of liver transplantation protocols. According to this
report, rejection is the main contributor to graft loss and death.
Furthermore, the study revealed little difference between the survival
of transplant recipients receiving cyclosporine and those receiving
tacrolimus, but tacrolimus led to fewer episodes of steroid-resistant
rejection. However, it was noted that tacrolimus causes many side
effects, including nephrotoxicity and neurotoxicity.
Liver transplantation protocols have evolved dramatically

since the publication of the 1994 study, and many of the issues
outlined in that report have been addressed. Currently, acute
rejection is usually easy to manage, though clinicians must
balance the risk of rejection with the risk of drug toxicity. The
main concern has shifted to preventing the recurrence of liver
disease and mitigating the long-term complications of immuno-
suppression. Tacrolimus has become the 1st-line immunosup-
pressant for most liver transplantation recipients, and several
auxiliary drugs have been adopted for adjusting immunosup-
pression.
There is an increased risk of a wide range of cancers associated

with solid organ transplantation. The most extensive data on this
subject come from a cohort study that analyzed the frequency of
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malignancy in over 175,000 solid organ transplant recipients
from 1987 to 2008.[6] The most commonly transplanted organs
included the kidney, liver, heart, and lung (in 58%, 22%, 10%,
and 4% of cases, respectively). Malignancies were identified in
over 10,656 cases, corresponding to a standardized incidence
ratio of 2.10 (95% confidence interval [CI]: 2.06–2.14)
compared with the general population and an excess absolute
risk of 719 cases per 100,000 person-years. Organ transplanta-
tion significantly increased the risk of more than 30 distinct
primary malignancies, including head and neck cancer. Relative
to the general population, organ transplantation led to a 5-fold or
greater increase in risk in several tumor sites.
The overall level of immunosuppression has been suggested to

be the main factor increasing the risk of posttransplantation
malignancy.[7] Data from 1 study suggested that the use of
tacrolimus increases the risk of malignancy following solid organ
transplantation.[8] Further research showed that tacrolimus has a
dose-dependent effect on tumor progression and TGF-beta 1
expression, and this increased expression may be a pathogenetic
mechanism underlying tumor progression.[9]

The main purpose of this study was to investigate the increased
incidence of head and neck cancer postliver transplantation in
our institution and to analyze the difference between those
recipients who got head and neck cancer and those who did not.
2. Methods

2.1. Patients

This is a retrospective cohort study. All clinical data were
obtained through chart review. A total of 455 patients who
received living donor liver transplantation (LDLT) at the
Changhua Christian Hospital between January 1, 2005 and
December 31, 2017 were enrolled. The study was approved by
the institutional review board of the Changhua Christian
Hospital. Patients with a history of head and neck cancer before
liver transplantation and diagnosed head and neck cancer within
60 days after liver transplantation (n=2) were excluded. Finally,
453 patients were identified and subsequently analyzed. A case-
matched comparison between recipients with and without
developed head and neck cancer after LDLT was conducted.
2.2. Clinical parameters

Recipient characteristics including age, gender, life behavior, type
of immunosuppressive medications used postliver transplanta-
tion, the interval from transplantation to cancer diagnosis, cancer
therapy, metastasis and local regional recurrence, and incidence
of secondary or tertiary cancer development were collected
through chart reviews. The diagnosis of head and neck cancer
was based on pathology reports. The anatomic site of a head and
neck cancer was classified using the International Classification
of Disease. Diagnosis was identified by ICD-9 (140–149) and
ICD-10 (C00-C14). Among the 453 LDLT recipients, 9
subsequently developed head and neck squamous cell carcinoma
(SCC) and received treatment at our hospital. Then we designed
an observational, retrospective, case–control study with 1:4
matching.
The 9 recipients who had head and neck cancer after LDLT

(group 1) were individually matched to 35 LDLT recipients
(group 2) on the basis of gender and age. In all 35 matched
recipients, we enrolled those who did not get any malignancies
2

postliver transplantation and were followed for at least 24
months.
2.3. Statistical analysis

Continuous variables are presented as mean± standard deviation
and categorical variables are presented as percentages. The
Mann–WhitneyU test was used to compare continuous variables
between recipients with head and neck cancer and those without
after LDLT. The Chi-squared test was used to compare
differences in categorical variables between the 2 groups.
Estimates of the overall survival (OS) rates were calculated
using Kaplan–Meier analyses. The comparisons of group survival
functions were conducted using log rank tests based on the OS. A
binary logistic-regression model was used to identify risk factors
for the incidence of head and neck cancer after LDLT. A P-value
of <.05 was considered to represent statistical significance. All
statistical analyses were performed with the statistical package
SPSS for Windows (Version 16; SPSS Inc, Chicago, IL).
3. Results

Our cohort study enrolled 453 patients, and the incidence of head
and neck malignancy after liver transplantation was 9 of 453
(1.98%). In terms of anatomic site, 3 patients developed SCC in
the tongue, 1 in the retromolar trigone, 1 in the tonsils, 1 in the
larynx, 1 in the buccal mucosa, and 2 in the oropharynx. The
mean age at the time of diagnosis of head and neck cancer was 56
years, with an average interval between liver transplantation and
cancer diagnosis of 31.3months. Among the 9 patients diagnosed
with head and neck SCC, 8 had advanced stage III or stage IV
malignancies (Table 1). Their cumulative survival rate was below
60% at 24 months after diagnosis, and no transplant recipients
had survived more than 2 years when head and neck SCC was
diagnosed at stage IV (Table 1, Fig. 1). All transplant recipients
were treated with tacrolimus after liver transplantation at
dosages dependent on blood concentration. In the case–control
study, Table 2 shows the results of the analyses of both groups.
The proportion of alcohol abuse was almost 3 times higher in
group 1 than in group 2 (P= .017). The proportion of smoking
was 2 times higher in group 1 than in group 2 (P= .027). The
univariate analysis results in Table 3 reveal that alcohol abuse
(odds ratio [OR]=8.75, 95% CI: 1.55–49.56) and smoking
(OR=6.71, 95% CI: 1.20–37.44) were factors associated with
the incidence of head and neck cancer after LDLT. No significant
differences were found for the other variables.

4. Discussion

Several studies have established an increased incidence of de novo
cancers after solid organ transplantation.[10–14] As in our study,
when de novo cancers emerge they usually become highly
aggressive.[15,16] The mean age at which head and neck cancer
was diagnosed in our 9 transplant recipients (56 years) was
consistent with that of the general population (55–65 years),
according to data from the Health Promotion Administration,
Ministry of Health and Welfare in Taiwan.[17] The incidence of
head and neck cancer in our cohort, 9 of 453 (1.98%), is much
higher than that in the general population of Taiwan, which in
2014 was estimated to be 22.9 cases per 100,000 people
(0.023%).[17] The increased incidence of head and neck cancer
postliver transplantation in our cohort is in agreement with data



Table 1

Interval between liver transplantation and cancer diagnosis, as well as the survival time after cancer diagnosis of 9 patients who were
diagnosed with head and neck cancer in advanced stages.

Patient Transplant Drug Interval Cancer Stage Survival

#1 Male
67 yr old

Liver ADVAgraf 27 mo Oropharynx cT3N2bM0
Stage IVA

9 mo

#2 Male
59 yr old

Liver ADVAgraf 19 mo Tongue pT2N1M0
Stage III

8 mo, alive

#3 Male
62 yr old

Liver ADVAgraf 60 mo Larynx pT3N1M0
Stage III

43 mo, alive

#4 Male
56 yr old

Liver ADVAgraf 32 mo Tonsil pT4aN1M0
Stage IVA

20 mo

#5 Female
65 yr old

Liver ADVAgraf 25 mo Tongue pT1N1M0
Stage III

64 mo

#6 Male
45 yr old

Liver ADVAgraf 40 mo Retromolar Trigone pT4aN2bM0
Stage IVA

12 mo, alive

#7 Male
59 yr old

Liver ADVAgraf 46 mo Buccal mucosa pT1N1M0
Stage III

7 mo

#8 Male
46 yr old

Liver ADVAgraf 25 mo Tongue pT1N0M0
Stage I

15 mo, alive

#9 Male 56 yr old Liver ADVAgraf 8 mo Parotid gland cT3N0M0
Stage III

11 mo, alive
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from previous studies.[10,16] Moreover, the mean interval
between liver transplantation and the diagnosis of head and
neck cancer in our cohort was 31.3 months, suggesting that these
malignancies developed during the period of long-term immuno-
suppression after solid organ transplantation. Among the 9
patients who developed head and neck cancer, 6 had a significant
history of smoking and alcohol consumption. In addition to the
immunosuppressed condition of those recipients, it is worth
noting that smoking and alcohol consumption also represent
significant risk factors for aerodigestive cancer.
In the general population, the 5-year survival rate after the

diagnosis of advanced-stage head and neck SCC is 51.8% for
stage III and 39.6% for stage IVA, as shown by data from our
institution from 2004 to 2014 (Table 4). In the cohort of the
present study, the transplant patients who developed head and
neck SCC had a much worse prognosis: only one of the 9 was still
Figure 1. Overall survival of liver transplantation recipients after being
diagnosed with head and neck cancer.
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alive 4 years after head and neck cancer was diagnosed. Similarly,
Barrett et al[15] found that transplant recipients diagnosed with
cancer in advanced stages have poor prognoses: of 19 patients
with advanced disease, only 1 survived and became disease free.
Sixteen died of progressive disease at a median of 1 month after
diagnosis, and 2 died of intercurrent diseases within 1 week of
their diagnoses.
Regarding tumor recurrence, neck metastasis was patholog-

ically confirmed for 8 of our 9 patients, and 4 of them experienced
locoregional recurrence within 1 year. One patient developed a
3rd malignant tumor 2 years after tongue SCC was diagnosed.
Thus, solid organ transplantation recipients who are later
diagnosed with advanced head and neck squamous cell
carcinoma more likely pass away early with standard cancer
therapy.
Of the 9 transplant recipients who developed head and neck

SCC, 6 developed oral mucosal lesions, 4 had lichenoid lesions,
and 1 had erythroplakia before developing oral cancer. The high
frequency of oral mucosal lesions among liver transplant
recipients may be explained not only by immunosuppressive
drugs but also by other medications such as antihyperten-
sives.[18,19] For example, angiotensin-converting enzyme inhib-
itors, beta-blockers, and diuretics, which are commonly used for
liver transplant recipients, can trigger lichenoid drug reac-
tions.[20] As such, doctors should carefully monitor erosive and
atrophic oral lichen planus or lichenoid lesions, which have a
0.5% to 4% chance to become malignant.[21,22] A biopsy is the
only way to achieve a definite diagnosis of a suspected lesion, for
either ulcerative lesions or other lesions that are clinically
suspected to have malignant potential.[23] Therefore, annual oral
examinations are indicated for liver transplantation recipients,
especially for those who develop oral mucosal lesions.[24]

There is not yet a definitive best method to care for organ
transplant recipients. If immunosuppression is reversed, it may
jeopardize the graft. However, once a de novo malignancy has
been diagnosed, reversion of immunosuppression will probably
have little effect on the outcome. Still, reducing immunosuppres-
sion might improve the ability of the immune system to guard

http://www.md-journal.com


Table 2

Pretransplant characteristics of the patients in both groups.

Group 1, n=9 (%) Group 2, n=35 (%) P Total N=44 (%)

Age, yrs, mean 53.48±6.40 53.96±5.97 .827 53.86±5.98
Sex 1
Male 8 (88.9) 31 (88.6) 39 (88.6)
Female 1 (11.1) 4 (11.4) 5 (11.4)

Body mass index 22.84±3.52 24.57±4.73 .503 24.22±4.53
Hepatitis B 2 (22.2) 22 (62.9) .057 24 (54.5)
Hepatitis C 2 (22.2) 8 (22.9) 1 10 (22.7)
Hepatocellular carcinoma 3 (33.3) 4 (11.4) .138 7 (15.9)
Diabetes 5 (55.6) 23 (65.7) .702 28 (63.6)
Creatinine, mg/dL 1.33±0.87 1.31±1.51 .449 1.31±1.40
Prothrombin time 16.53±3.70 19.86±9.05 .600 19.18±8.31
Alcohol consumption .017
Yes 7 (77.8) 10 (28.6) 17 (38.6)
No 2 (22.2) 25 (71.4) 25 (61.4

Smoking .027
Yes 7 (77.8) 12 (34.3) 19 (43.2)
No 2 (22.2) 23 (65.7) 25 (56.8)

Betel .414
Yes 4 (44.4) 9 (25.7) 13 (29.5)
No 5 (55.6) 26 (74.3) 31 (70.5)

Primary immunosuppression
Cyclosporine 0 (0) 1 (2.9) 1 1 (2.3)
Tacrolimus 9 (100) 34 (97.1) 1 43 (97.7)

Table 3

Associated factors of the incidence of head and neck cancer in recipients after living donor liver transplantation.

Factor OR 95% CI P

Alcohol abuse 8.75 1.55–49.56 .014
Smoking 6.71 1.20–37.44 .030

CI= confidence interval, OR= odds ratio.
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against metastasis and recurrence. In the future, protocols for
immunosuppressive modification need to be established, balanc-
ing the need to prevent malignancies with the need to maintain
transplanted organs.
The main limitation of the present study is small sample size

that might have prevented us from detecting a statistically
significant difference between the study group and the control
group. The other drawbacks include its retrospective design,
which may increase the risk of case selection. Additionally, we
might suffered from some bias regarding the data collected in a
single region and some life style include alcohol consumption and
smoking may be the same predisposing factors to head and neck
Table 4

Five-year survival rate from head and neck squamous cell carcinom

Total Death

Stage n % n % Mean

I 690 29.1 127 9.8 9.8
II 387 16.3 127 9.8 8.1
III 270 11.4 125 9.7 6.6
IVA 1157 48.8 718 55.6 5
IVB 166 7 138 10.7 2.3
IVC 62 2.6 57 4.4 1.4
Overall 2732 100 1292 100 6.6

NA=not applicable.

4

cancer both in recipients and general population. Therefore,
larger sample size andmulticentric studies are warranted to prove
our findings.
In our study, a high incidence of head and neck cancer among

liver transplant recipients was found; those with head and neck
cancer may have a rather poor prognosis, especially those who
are initially diagnosed with advanced-stage disease. In conclu-
sion, oral mucosal and upper digestive system examinations may
be indicated for those candidates before receiving liver
transplantation and become annual examinations. If there is
any lesion or premalignant condition found, close follow-up
should be carried out.
a in Changhua Christian Hospital between 2004 and 2014.

1 yr, 2 yrs, 3 yrs, 4 yrs, 5 yrs,

Median % % % % %

NA 96.7 90.5 87.6 87.4 81.8
NA 90.4 80 76.6 74.4 69.6
5.5 80.7 69.2 60.2 57.3 51.8
2.1 69.4 50.9 45.9 42.2 39.6
0.8 40.3 23.1 17.5 15.7 11.8
0.5 27.4 14.5 12.9 12.9 10.3
6.4 77.7 64.3 59.6 65.5 53.4
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