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Graft-versus-host disease (GVHD) is a complication of hematopoietic stem cell transplantation (HSCT). GVHD may
also develop following solid transplants or blood transfusions if white blood cells are transferred. GVHD affects

multiple organs, including the oral tissues.

graft-versus-host disease oral manifestations dental treatment

| 1. Introduction

GvHD is known as the worst complication of allogeneic hematopoietic stem cell (allo-HSCT) transplants, making it
the leading cause of morbidity and mortality associated with this transplant . The immunological mechanism
underlying GvHD can be considered as “opposite” to rejection: while in the latter case, the host's immune cells
recognize the cells of the transplanted tissue as “non-self”, in the graft-versus-host disease it is the transplanted

immune cells that recognize the recipient’s organs as foreign and trigger an immune attack against them 23],
In 1960, Billingham established the criteria for the onset of GVHD:

« Graft containing supply of immunocompetent cells 4

« Immunological dissimilarity between host and donor

e Immunosuppressed host.

1.1. How It Works: Allo-HSCT

The Billingham criteria can be found in allo-HSCT, a transplant that consists of the infusion of hematopoietic stem
cells from a compatible donor into a recipient who has been appropriately conditioned with high-dose chemo- and
radiotherapy [2. The goals of chemo-radiotherapy treatment and the infusion of allogeneic hematopoietic stem cells

are:
e Resolution of the disease

» Allogeneic stem cell engraftment (production of the necessary space for the infusion)

https://encyclopedia.pub/entry/51346 1/13



Oral Manifestations of Graft vs. Host Disease | Encyclopedia.pub

» Bone marrow restoration by the infused cells after a period of aplasia (which takes about 100 days)

e Elimination of remaining diseased cells thanks to the graft-versus-tumor effect (GvT): allogeneically
transplanted human hematopoietic cells can eliminate residual tumor cells in the recipient by an immune-

mediated mechanism [,
The main indication for this transplant is acute myeloid leukemia, but it is not the only one !,

The compatibility of HLA genes must be the same (autotransplant) or very similar since the reduction in
compatibility is associated with an increasing risk of developing GvHD M€ Technological advancement and a
better understanding of the characteristics of the epitope structure of HLA antigens have allowed the development
of a test that identifies the compatibility between patient and possible donor, which is achieved through a tool, the
HLA-MatchMaker, a computerized algorithm that analyzes a simple venous blood draw from both the donor and
the recipient &, The probability of finding a compatible donor in the family environment, given the huge
polymorphism of the HLA system, is around 25%, while the probability of finding it in the National and International

Registers of bone marrow donors is around 40% (2!,

The sources of stem cells used can be:

e Bone marrow (BM).

» Peripheral blood stem cells (PBSC), which is the most innovative and most used technique to date.

« Umbilical cord blood, which, however, does not provide a quantity of stem cells sufficient to treat an adult.

1.2. Pre-HSCT Dentistry Videat

In patients who must undergo HSCT, the consensus is that all low-invasive dental care is necessary to eliminate
any traumatic factors and infectious foci, postponing any elective treatments (such as extended surgical
treatments) after the post-transplant immune reconstitution 19, The trend is to end the necessary dental therapies
about 10 days before the transplant, to give the patient time to undergo conditioning therapy 11. The current

protocol, based on the most frequently encountered pathologies, is summarized in Table 1 4,
Table 1. Billingham’s criteria.

Pathology Pathological State Treatment Options

= Mild or moderate o - -
. Restorative (if sufficient timing or no
Carious pathology

treatment), Pulpectom
= Severe ) P Y
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Pathology Pathological State Treatment Options

Extraction or root canal therapy (depending
on available time frame)
= Present symptomatology
Apical paradentitis Extraction or root canal therapy if
= Absent symptomatology radiotransparency > 5 mm

No treatment for radiotransparency <5 mm

= Present )
Extraction

= Absent, with PPD > 8 mm and )
) ) . Extraction
Periodontal disease severe mobility

) ) Renew dental hygiene instructions and
= Absent, with PPD < 8 mm and mild )
- perform scaling maneuvers
or moderate mobility

. = Eruption difficulties Extraction
Partially erupted
third molars : e
= No eruption difficulties No treatment
rrauliiauy nauviwvi o \UVCIIIUVVIIIH 1CowvIAauvl o, nmavuwuicu LccCtul, 1UuUL UUUIIQ} wvuuilu MO CLIUIUuI\JuI |ou.,|.urS In the

development of oral ulcers or contribute to the development of oral mucositis in HSCT transplant patients who
develop GvHD. Therefore, these should be eliminated 2. For the same reason, prostheses should be cleaned
and relined to perfection. No dental therapy should ever be performed in the 6—12-month post-transplant period,

including dental hygiene maneuvers that could generate aerosols with accidental aspiration of bacteria or debris
3]

Epidemiology

Approximately 35-50% of patients undergoing HSCT develop acute GvHD. In addition, it has been estimated that

about 50% of patients with the acute form also subsequently develop the chronic form [24],

Regarding prevalence, a 2018 study by the U.S. Research and Markets statistical center calculated that in the
seven largest pharmaceutical markets, diagnosed cases of chronic and acute GvHD stood at around 18,408, set to
rise above 22,000 in 2028.

1.3. Acute and Chronic GVHD

In the past, GvHD was divided into two main forms: acute and chronic. This designation was based exclusively on

a temporal criterion, the so-called “10-day dividing line”. The 2005 NIH Consensus Conference abolished this
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classification criterion and redefined chronic and acute GvHD solely based on different clinical manifestations 22!,
Acute GvHD (aGvHD) is thus subdivided into classic and late forms, based on whether symptoms occur before or
after 100 days post-transplant. The late form is further subdivided into the following forms:

» Persistent, if characterized by the persistence of signs and symptoms of classic aGvHD initiated before day 100
post-transplant;

» Recurrent, if it arises as a classic form that resolves but recurs after day 100 post-transplant;
» De novo, if it occurs after day 100 post-transplant without any signs or symptoms in the previous time frame.

As far as the chronic form (cGvHD) is concerned, this can arise following the evolution of the acute form (PTO,
progressive type of onset), after the resolution of a previous acute form (quiescent), or “de novo”. Also, cGvHD is
divided into classic and superimposed forms, if it occurs with the typical acute form manifestations on a pre-existing
chronic form [2€],

1.4. Oral GVHD

The oral manifestations of GvHD can be divided into three groups: the manifestations derived from the conditioning
regimen and those of the acute and chronic form of GvHD (Figure 1 and Figure 2) 17,
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Figure 1. Oral mucositis manifestations from GvHD.
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Figure 2. Oral mucositis manifestations from GvHD.

| 2. Systemic Treatment of Oral Lesions

The treatment of mucocutaneous lesions from acute and chronic GvHD is often a difficult problem for the clinician
(18] |n addition to the standard systemic therapies for acute and chronic GvHD, it is possible to use an additional
therapy in case of refractory and particularly compromising mucocutaneous manifestations 2. Much interest has
been aroused by the use of Rituximab (anti-CD20 monoclonal antibody) 2921 The role played by the cooperation
between B and T cells in the activation of immune responses and in the pathogenesis of chronic GvHD could justify
the effectiveness of this therapeutic option. Extracorporeal photochemotherapy (ECP), in combination with other
immunosuppressive agents, is a very useful option [22. With ECP, at an extracorporeal level, the blood is treated
with a drug activated by UV light that causes direct apoptosis of leukocytes (especially lymphocytes) and is
reinfused into the patient. This seems to generate immunological tolerance by interfering with the maturation of the
dendritic cells, modulation of cytokine production, and Treg cell expansion. ECP is proposed not only as an

alternative therapy but recently also as a first-line therapy for chronic GvHD 8. The basis of ECP effectiveness is
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the immunomodulatory effect of the procedure which acts by inhibiting the population of activated donor
lymphocytes and altering the interaction between these and the APCs. ECP is an invasive procedure, requiring a
dedicated team and several weeks before signs of clinical improvement appear. Some scholars have recently
obtained good results using etretinate (synthetic retinoid) 23!, in combination with standard therapies, for the
treatment of scleroderma resulting from refractory cGvHD. Other authors, especially in consideration of the failure
of rescue therapies in multi-treated patients, have experimented with the use of Pentostatin (adenosine deaminase

inhibitor), whose effects have already been tested for acute GvHD [21],

| 3. Topical Treatment of Oral Lesions

The systemic treatment of the disease consists of immunosuppressive drugs but only in a few cases leads to the
healing of oral lesions (18, These patients could benefit from topical agents, both to focus the action exclusively on
the regions of interest and to reduce the state of systemic immunosuppression. In these cases, it is very common
to use steroid preparations for topical use such as the combination of fluocinonide and clobetasol, or
dexamethasone and betamethasone 24, The topical application of CSA has also been used successfully in
lichenoid manifestations of the mucous membranes and in cases of punctate keratitis. In addition, the application of
topical preparations of azathioprine, in association with systemic immunosuppressive therapy, was evaluated in
patients with skin ulcerative lesions that are resistant to topical treatment with CSA and cortisone 22, The results,
although obtained from a small number of patients, showed a good response to treatment considering both the
extension of the ulcerated areas and pain. Several reports also indicate tacrolimus, already known in the
dermatological field for its beneficial effects in atopic dermatitis, as a possible topical agent in the treatment of
cutaneous cGVHD [28! (Figure 3 and Figure 4).
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Figure 3. Topical treatment with non-transfusional hemocomponents.
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Figure 4. Topical treatment with non-transfusional hemocomponents.

| 4. GVHD and Implantology: Case Reports in the Literature

In the current research, there are insufficient references in the literature regarding implant survival and success in
patients with GvHD, in any of its forms [24. Despite this, there are three case reports in the literature that

demonstrate the possibility of carrying out an implant treatment plan on a GvHD patient 28],

The first case report is about a clinical case presented by Mahn D.H. of a 46-year-old non-smoker man with a
medical history characterized by HSCT-treated non-Hodgkin’s lymphoma, which led to the development of cGvHD
1 year later. Clinical evaluation of the patient revealed remission of the disease, but poor oral hygiene and teeth
that were severely compromised by carious disease. Severe gingivitis and gingival recessions were also present.

The treatment plan, after evaluating the bone structure, provided for the simultaneous extraction of all the
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mandibular and maxillary dental elements and the contextual placement of five implants for the lower arch 22, The
treatment was temporarily completed with an immediate upper removable prosthesis and an inferior immediate
hybrid prosthesis. After 6 months, the final prostheses were delivered. One year after the completion of the
treatment plan, the implant sites were healthy and with stable bone levels. The patient had to maintain good oral

hygiene, and no signs of cGvHD were present, apart from oral dryness 22,

In the second case report, Curtis J.W. described the case of a patient with GvHD developed after HSCT. The
patient presented with severe caries pathology and sharp enamel projections causing chronic trauma to the tongue
and adjacent mucosa. In this case, the teeth were extracted and replaced with removable total prostheses
delivered 6 months after the extractions. Only after 2 years, five mandibular implants were inserted to create a

complete overdenture delivered 14 months after the insertion of the implants B9,

In the third case report, A. Etebarian et al. Bl presented the case of a patient with cGvHD with a sclerotic
phenotype developed after HSCT for the therapeutic treatment of acute myeloid leukemia. The patient is a 35-year-
old man who, 1 year after the onset of cGvHD symptoms, has generalized carious pathology with non-recoverable
teeth. Therefore, all the elements were extracted, and after healing, there were placed six mandibular endosseous
implants. After 6 months, implant success was established according to the criteria of Albrektsson et al., and a fixed
prosthesis was made on implants. After 2 years of follow-up, the maxilla was also rehabilitated through the
insertion of four endosseous implants and after 6 months the delivery of an overdenture. After 6 years of HSCT
transplant, cGvHD resulted in remission and there was a successful oral rehabilitation, significantly increasing the
patient’s quality of life [32I[33],

Mahn'’s case report remains to date the only one that describes an implant success in a patient with GvHD in which

dental extractions and simultaneous insertion of mandibular implants were performed [2234],

In conclusion, what are the keys to successful case management? Attention to detail during the diagnostic,

surgical, and restorative phases, management of patient expectations, and compliance with patient instructions.

Extremely important, then, is patient compliance; only then can predictable results be achieved and complications

averted.
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