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Abstract
Background: Graft-versus-host disease (GVHD) is an immune system reaction that occurs in patients with a 
history of hematopoietic stem cell transplantation (HSCT), in which the grafted donor's cells attack those of the 
host. The objective of this systematic review was to present a study on oral squamous cell carcinoma (OSSC) that 
developed from GVHD areas in patients undergoing HSCT.
Material and Methods: An electronic search was conducted in the databases PUBMED, WEB OF SCIENCE, 
SCOPUS, MEDLINE and SCIENCE DIRECT, according to PRISMA guidelines.
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Introduction
Patients with hematological disorders currently have a 
higher chance of survival after the advent of hematopoi-
etic stem cell transplantation (HSCT) (1-5). However, 
some patients treated with HSCT may develop certain 
short-, medium- and long-term complications. Among 
such disorders, the most significant is graft-versus-host 
disease (GVHD), as well as, neoplasias development 
from these GVHD sites (5-8).
GVHD is defined as a reaction that affects the patient's 
immune system, due the T lymphocytes acquired in the 
transplant attacking the host's tissues (2,5). This condi-
tion can negatively affect the quality of life of the trans-
planted patient, generating lesions in the skin, liver and 
oral mucosa (2,9).
GVHD occurs in 25% to 40% of patients who underwent 
HSCT after a long period of follow-up, while oral manifes-
tations of GVHD occur in 35 to 60% of cases of acute he-
matological diseases that underwent transplantation and 
in 73 to 83% of chronic diseases (10,11). Oral squamous 
cell carcinomas (OSCC) are one of the most common 
solid tumors that develop in affected areas with GVHD, 
representing about 15% of these tumors (5,7,12,13).
The aim of this study was to perform a systematic re-
view of the literature of cases of OSCC that developed 
in areas affected with GVHD.

Material and Methods 
This study followed the Preferred Report Items for Sys-
tematic reviews and Meta Analyses (PRISMA) guide-
lines (14). Moreover, the methods of this review were 
registered in the International Prospective Register of 
Systematic Review (PROSPERO) under protocol num-
ber CRD42022319457.
- Eligibility Criteria
This systematic review included cases of oral squamous 
cell carcinoma in transplant patients who developed in 
areas affected with graft versus host disease. The stud-
ies needed to have sufficient clinical and histological 
information to confirm the diagnosis. The histopatho-
logical aspects of squamous cell carcinoma were based 
on the latest World Health Organization Histological 

Classification of Head and Neck Tumors (15). Cohort 
studies, case-control studies, cross-sectional studies, 
randomized and clinical trials, case reports and case se-
ries written in English language were assessed.
Exclusion criteria were cases of SCC in the lip and skin 
region, cases of SCC without previous GVHD, cases in 
which the patient developed GVHD but did not develop 
SCC, and cases in which the histopathological diagnosis 
was carcinoma in situ. Review articles, immunohisto-
chemical studies, histopathological studies, histomor-
phometry studies, genetic expression studies, cytologi-
cal studies, cell proliferation/apoptosis studies, in vitro 
studies were excluded unless they presented cases with 
sufficient detail to confirm the diagnosis. Papers written 
in a language other than English were also excluded.
- Information source and Search strategies
An electronic search without time restrictions was 
undertaken up to October 2022 in the following data-
bases: “PubMed”, “Science Direct”, “Web of Science”, 
“Scopus” and “MEDLINE”. The grey literature was 
also screened using Google Scholar database (Moun-
tain View). The term used in the search strategies were 
“(oral squamous cell carcinoma OR OSCC) AND (graft 
vs host disease) AND (transplant)”. In a manual search 
were identified cases of OSCC in transplant patient with 
GVHD. Manual search was also conducted by cross-
checking the reference list of the included studies in or-
der to identify publications that might have been missed 
by the primary databases searches.
- Selection process
The titles and abstracts of all articles identified through 
the electronic search were read independently by three 
authors (MFSM, TFF and JGRL). Studies that appeared 
to meet the inclusion criteria or those in which there 
was not enough data in the title and abstract to make 
a clear decision was obtained as full paper copies for 
analyses and decision. Any disagreement was resolved 
by discussion between the authors. The clinicopatho-
logical and microscopic features described in the in-
cluded studies was revised by two authors (HARP and 
FSCP) of the present study, who are experts in oral/
maxillofacial pathology. All paper excluded at this stage 

Results: Of the 1582 results, 23 articles were included, resulting in 81 cases. The most common underlying disease 
for performing the transplant was Myeloid Leukemia (55.6%). The mean age was 39 years, with a predilection for 
males (64.2%). The tongue was the site of GVHD that most frequently underwent transformation to SCC (59.3%). 
The average time between transplantation and the development of GVHD was of approximately of 8 months, while 
the average period of development between transplantation and the development of OSCC was of approximately of 
111 months. The most common treatment to GVHD was cyclosporine associated with corticosteroids.
Conclusions: OSCCs arising from areas of GVHD present a different evolution from conventional oral carcinomas, 
since they affect younger patients, smoking and alcohol are not important etiological factors and finally because they 
present good prognosis, but further studies with larger number cases followed are needed to confirm our findings.

Key words: Graft vs host disease, squamous cell carcinoma of head and neck, transplantation, homologous.
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and GVHD, time of evolution from GVHD to OSCC, 
period between transplantation and development of 
OSCC, treatments before transplantation, drugs used in 
GVHD prophylaxis, treatments for GVHD, treatment 
for OSCC, survival time and recurrence.
- Synthesis Methods and Analysis
Qualitative and quantitative data were analyzed de-
scriptively using Microsoft Excel® software. A narra-
tive synthesis of the findings of the publications includ-
ed was also carried out.
- Statistical analysis
The overall survival was evaluated by Kaplan-Meier 
curve method, whereas generated the general survival 
of the analyzed patients.

Results
- PRISMA flowchart
The study selection process is summarized in Fig. 1 
(1-7,9,13,17-30). The search strategy identified 1,582 pa-
pers. The authors independently screened the titles and 
abstracts for those articles related to the study question. 
Of all papers, 1,526 were excluded for not being related 
to the topic, resulting in 56 records. Of these, 17 arti-
cles were cited in more than one database (duplicates).

of the screening process were documented along with 
the reasons for exclusion.
- Quality assessment
The risk of bias was carried out by using the Joanna 
Briggs Institute Critical Appraisal Checklist for case re-
ports and case series (16). This tool classifies each study 
with a checklist comprising the study population, de-
mographics, clinicopathological information, diagno-
sis, and follow-up, with available “yes”, “no” and “not 
available” answers. Thus, the studies were classified as 
“high”, “moderate” and “low” risk of bias. The analysis 
was performed by two authors (JGRL and ACSS) and a 
third author (HARP) was consulted for arbitration when 
disagreements occurred.
- Data extration
The available information from the eligible papers 
were collected and documented by two authors (NFS 
and MHAS) and then reviewed by a third author. A 
specially designed standard form in Microsoft Excel® 
software was used for the extraction of the following 
data, when available: author and year of publication, 
number of patients, age, sex, ethnicity, smoking, alco-
hol consumption, primary disease, OSCC site, histo-
logical confirmation, period between transplantation 

Fig. 1: Screening process applied for the current study.
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The full-text reports of the 39 articles were evaluated and 
led to the exclusion of 18 articles, which did not present 
sufficient clinical and radiographic criteria to support 
the diagnosis, were confined to soft tissue or did not have 
bone tissue as their origin. Additional 2 records were in-
cluded through hand- searching. Thus, a total of 23 publi-

cations were included in the review, comprising 81 cases.
- Description of the studies
In the present study, 23 studies published in the period 
from 1997 to 2021 were considered, which presented 81 
cases of OSCC in patients treated with HSCT.
The clinicopathological data are summarized in Table 1. 

Variables N = 81 (%) Mean (months)

Gender
 Male 52 64.2
 Female 29 35.8

Site

 Tongue 48 59.3
 Oral mucosa 13 16.0
 Gum 7 8.7
 Palate 4 4.9
 Retromolar region 4 4.9
 Alveolar crest 3 3.7
 Oral floor 2 2.5

Elitism

 Etilist 11 13.6
 Non-etilist 31 38.2
 Stopped 2 2.5
 N/R 37 45.7

Tobacco

 Smoker 2 2.5
 Non-smoker 33 40.7
 Stopped 9 11.1
 N/R 37 45.7

Underlying Disease

 Myeloid Leukemia (chronic or acute) 45 55.6
 Fanconci anemia 11 13.6
 Aplastic anemia 5 6.2
 Non-Hodgkin Lymphoma 4 4.9%
 Myeloma 4 4.9%
 Acute Lymphoblastic Leukemia 4 4.9%
 Others 8 9.9%

Prophylaxis for GVHD

 Cyclosporine + Methotrexate 35 43.2
 Cyclosporine 12 14.8
 Others 1 1.2
 N/R 33 40.8

Conditioning before trans-
plantation

 Cyclophosphamide 17 21
 Chemotherapy 27 33.3
 Non-myeloablative treatment 8 9.9
 N/R 29 35.8

Treatment for GVHD

 Cyclosporine + corticosteroid 18 22.2
 Cyclosporine 1 1.2
 Corticosteroid 6 7.4
 Others 4 5
 N/R 52 64.2

Follow-up

 Transformation Time Transplant-GVHD 38 110.97
  N/R 43 -
 Time Between Transplant-OSCC 12 7.95
  N/R 69 -

Abbreviations: N, total number; N/R, Not Reported; GVHD, Graft vs Host Disease; OSCC, Oral Squamous Cell Carcinoma.

Table 1:  Demographic, clinical and radiographic features.
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The reported cases showed a higher prevalence of car-
cinomas in males 64.2%, compared to females 35.8%, 
with a male-female ratio of 1.8:1. The mean age of 29 
cases was 39 years, having a range between 12 and 53 
years, 52 cases do not have this information. The most 
affected region was the tongue region, representing 
59.3% of the informed regions. Tobacco consumption 
was reported in 2 cases (2.5%), in 33 cases (40.7%) 
the patient never smoked, 9 patients (11.1%) stopped 
smoking, and 37 cases (45.7%) did not report. Alcohol 
consumption was reported in 11 cases (13.6%) in 31 
cases (38.2%) the patient never drank, 2 patients (2.5%) 
stopped drinking and 37 cases (45.7%) did not inform.
The primary diseases that led to HSTC were acute and 
chronic myeloid leukemia that affected 45 patients 
(55.6%), Fanconi anemia (11 cases; 13.6%), aplastic 
anemia (5 cases; 6.2%), anemia lymphoblastic acute (4 
cases; 4.9%), non-Hodgkin lymphoma (4 cases; 4.9%), 
myeloma (4 cases; 4.9%), others (8 cases; 9.9%). The 
median time to development of GVHD after transplan-

tation was 7.95 months (mean of 12 cases) and 69 cases 
do not report the time of development. The mean time 
for the diagnosis of OSCC after the development of 
GVHD was 110.97 months. The most used condition-
ing treatment was for immunosuppressive drug thera-
py with cyclophosphamide and chemotherapy, and for 
GVHD prophylaxis, the use of cyclosporine associated 
with methotrexate was most used. Considering GVHD 
control therapy, the main treatment was cyclosporine in 
association with prednisolone or azathioprine (Table 1).
- Quality assessment (Risk of bias)
Following the Joana Briggs Institute risk of bias classi-
fication, overall low risk comprised 21 studies (12 case 
reports and 9 case series) and moderate overall risk of 
bias comprised 1 study, a case series (Fig. 2, Fig. 3).
- Survival analysis
Twelve patients had survival information available (Ta-
ble 2). The overall survival rate of the analyzed sample 
was 100% and 86.4% 5 and 10 years of follow-up, re-
spectively (Fig. 4).

Fig. 2: Risk of bias analysis chart for each article, according to the Joanna Briggs Institute 
Critical Appraisal Checklist. A) Summary of the case reports analyzed in the present study. 
B) Summary of the case series evaluate in the current research. The blank spaces refer to 
items not applicable to the included studies.
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Fig. 3: Chart of the summarized risk of bias analysis, according to the Joanna Briggs Institute Critical Appraisal Checklist. 
A) Overview of the case reports examined in each of the assessed study. B) Description of each case series investigated in the 
present research. The blank spaces refer to items not applicable to the included studies.

Fig. 4: Kaplan-Meier graphic with an overall survival curve indicating that after 5 years, 
100% of patients were alive.
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Author/Year Number of 
Cases

Follow-up 
(months)

Recurrence 
(months)

Transformation 
Time Transplant-
GVHD (months)

Time Between 
Transplant-OS-

CC (months)

Status

Millen et al./1997 (17) 1 3 1 12 96 Dead
Otsubo et al./1997 (13) 1 N/R NR N/R 108 Alive
Zhang et al./2001 (18) 1 24 NR 12 102 Alive

Abdelsayed et al./2002 (19) 1 4 N/R N/R 108 Dead
Szeto et al./2004 (20)

  2 
82 7 N/R 72 Dead

50 NR N/R 48 Alive

Demarosi et al./2005 (5) 1 N/R N/R 5 60 N/R

Salum et al./2006 (21) 1 4 N/R 4 132 Dead

Kawano et al./2007 (22) 1 142 52 7 47 Alive

Masserot et al./2008 (23)
 
 
 
 
 
 
 

9
 
 
 
 
 
 
 
 

5.5 N/R N/R 68 Dead

6 N/R N/R 99 Dead

23 N/R N/R 183 Alive

16 6 N/R 84 Dead

2.5 N/R N/R 66 Dead

46.5 24 N/R 259 Dead

11 3 N/R 168 Dead

6.5 4 N/R 112 Dead

41 39 N/R 230 Dead

Byun et al./2008 (24) 1 5 NR 6 60 Alive
Noguchi et al./2010 (9) 1 18 NR N/R 60 Alive

Chen et al./2011 (25)
 
 

4
 
 
 

203 N/R N/R 81 Alive
208 N/R N/R 196 Alive
191 N/R N/R 112 Alive
77 N/R N/R 62 Alive

Montebugnoli et al./2011 
(26) 1 225 NR 6 201 Alive

Hu et al./2012 (27) 1 28 NR 1.5 20 Alive

Kano et al./2013 (28)
 

2
 

N/R N/R N/R 76 N/R

N/R N/R N/R 150 N/R

Yassin et al./2015 (6) 1 N/R N/R 24 168 N/R

Tsushima et al./2015 (7) 1 28 NR 8 252 Alive

Weng et al./2017 (1) 1 30 NR N/R 60 Alive
Tamma et al./2018 (2) 12 N/R N/R N/R NI N/R

Hanna et al./2018 (3) 31 Mean 24 
(0.1 - 113)

Mean 0.7 
(0.3 - 3.5) N/R NI N/R

Chaulagain
et al./2019 (4)

5
 
 
 
 

24 NR N/R 36 Alive
108 NR N/R 96 Alive
48 NR N/R 96 Dead

4 N/R N/R 144 Dead
15 NR N/R 84 Alive

Liu et al./2020 (29) 1 182 44 6 126 Alive

Woelfinger et al./2021 (30) 1 296 NR 4 167 Alive
Abbreviations: GVHD, Graft vs Host Disease; OSCC, Oral Squamous Cell Carcinoma; NR, No Recurrence; N/R, Not Reported.

Table 2: Follow-up time informations.
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Discussion
GVHD is a reaction of the immune system that oc-
curs when cells from an immunocompetent patient 
are transplanted into an immunodeficient patient. The 
risk of developing malignancies secondary to HSCT is 
multifactorial and after transplantation the incidence 
of secondary malignancies increases over time (1,6,31-
33). In this sense, the objective of this paper is to pres-
ent a study on OSCC developed in areas of oral mucosa 
that had GVHD.
GVHD can present in an acute (aGVHD) or chronic 
(cGVHD) form, with the first manifesting up to 100 
days after transplantation, and the latter occurring af-
ter this period (5). Skin, liver, lungs, gastrointestinal 
tract, eyes and oral cavity are the sites with the most 
clinical manifestations of cGVHD. Clinically, cGVHD 
oral lesions are similar to lichen planus, characterized 
by hyperkeratotic patches, striae, plaques, and papules. 
Erythema, atrophy, salivary gland hypofunction and 
oral pain may be noted. Severe ulcerations, often cov-
ered by a thin grayish-white to yellowish white pseudo-
membrane clot, may be present in more extensive and 
severe cases (1,5).
Patients with cGVHD resulting from HSCT are at in-
creased risk of developing oral cancer, among these is 
OSCC (34). The pathogenesis for the development of 
OSCC after GVHD is not yet fully understood, how-
ever, many studies highlight some local factors that 
may influence the acquisition of the malignant pheno-
type, such as genomic instability that seems to be pre-
disposed by chronic lesions immunologically mediated 
by T lymphocytes in oral GVHD, which, according 
to Khan et al., does not occur in other sites affected 
by cGVHD (8,32,34). The presence of inflammatory 
cells in areas affected by GVHD can provide a favor-
able environment for the evolution of carcinoma, due 
to the release of several molecules that participate in 
the initial stages of carcinogenesis (20,24). Other as-
sociated risk factors include pre- and post-transplant 
immunosuppressed status, immunosuppressive medi-
cation for GVHD prophylaxis, radiotherapy and che-
motherapy for the treatment of the primary disease, 
immunoincompatibility between recipient and donor 
that leads to antigenic stimulation and interaction of 
these aspects in association with genetic predisposition 
(5,31,33). In this sense, oral squamous cell carcinomas 
arising from areas of graft-versus-host disease in the 
mouth showed a better prognosis than classic oral squa-
mous cell carcinomas with a smoking-associated etiol-
ogy. In our study, 100% of patients were alive after 5 
years and 86.4% after 10 years. We hypothesize two 
theories for the best evolution of OSCC in patients who 
underwent HSCT. The first refers to a closer follow-
up of the transplanted patient, allowing the identifica-
tion of carcinoma at a less advanced stage. The second 

refers to a different pathogenesis between carcinoma 
that affects transplanted patients, such as the states of 
prolonged inflammation of the oral mucosa combined 
with the use of immunosuppressive drugs and cellular 
genetic mutations (32).
In our study, it was observed that cyclophosphamide 
was the most used drug in pre-transplant treatment. 
Cyclophosphamide is an alkylating agent widely used 
as an immunosuppressive drug and in the treatment of 
cancer, and although it has a selective ability to sup-
press regulatory T cells, cyclophosphamide can alter the 
number of myeloid-derived suppressor cells that con-
tribute to tumor progression and angiogenesis (35,36). 
For GVHD prophylaxis, the use of cyclosporine in as-
sociation with prednisolone or azathioprine was the 
regimen of choice in most studies. According to the lit-
erature, the use of cyclosporine with azathioprine and 
steroids is related to an increased risk of neoplasms, as 
well as treatments for GVHD with cyclosporine, azathi-
oprine and thalidomine (5,24). In addition, when used 
alone as a treatment for GVHD, azathioprine is listed as 
an inducer of neoplasm (5,24).
In our study, the mean post-transplant GVHD transfor-
mation time was 239 days, in contrast with findings of 
Yassin et al. of 730 days (6). To the best of our knowl-
edge, this is the first study reporting the time from 
GVHD transformation to OSCC after immunosup-
pression. The mean time found was 86 months for 23 
patients, with the longest transformation time being 22 
years reported by Janin et al. (37). The transformation 
time was shown to be varied, however, there were no im-
portant relationships with drugs or harmful habits that 
would indicate an influence on transformation times.
The classic etiological factors associated with OSCC in 
non-transplanted patients, smoking and alcohol do not 
seem to play an important role in oral carcinogenesis in 
areas of GVHD, since smokers were 2,5% of patients, 
while 40,7% did not smoke in the present work. Regard-
ing alcohol consumption, it was observed that 38,2% 
of the patients did not consume alcoholic beverages 
and 13,2% used some type of alcohol. Although a high 
number of cases did not reported alcohol or tobacco use, 
the most cases occurred in young patients, there is not 
enough time for the harmful effects of these substances.
Because this study is a systematic review, it shows limi-
tations. Some important datas could not be retrieved, 
such as the survival of most patients and more detailed 
information on tobacco and alcohol consumption.
In conclusion, OSCCs arising from areas of GVHD 
seem to be a different neoplasia from classical oral car-
cinomas, since they affect younger patients, as well as 
smoking and alcohol are not important etiological fac-
tors and finally because they present good prognosis, 
but further studies with larger number cases followed 
are needed to confirm our findings.
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