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ABSTRACT

Background: Solid organ transplant provides a lifeline for people with end stage organ

failure. Each year the number of individuals in receipt of a solid organ transplant is

increasing. Prevention of post-transplant sepsis and infection are critical for trans-

plant success. The oral cavity contains more than 700 different species of bacteria

and is a potential reservoir for disease causing pathogens. Prior to undergoing solid

organ transplant, individuals must receive a certification of dental health from a den-

tal practitioner. There are currently no guidelines or protocols for dental practitioners

to follow when certifying a patient as dentally fit. This allows for a wide variation of

the term ‘dentally fit’. This surveywas conducted as part of a larger study assessing the

oral health of adults with cystic fibrosis ongoing in Cork University Dental School and

Hospital. The aim of the study was to ascertain current practices and attitudes of den-

tal practitioners regarding the provision of dental treatment pre and post solid organ

transplantation.

Methods: An anonymous cross sectional survey of dental practitioners in Ireland was

conducted.

Results: The data collected showed a wide variation in the provision of treatment for

patient undergoing or in receipt of a solid organ transplant.

Conclusion: It demonstrates a need for further research to be conducted to ascertain

the full impact solid organ transplant has on oral health, so that guidelines can bedevel-

oped to aid both dental and medical professionals in the treatment of this vulnerable

cohort.
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1 INTRODUCTION

Solid organ transplantation (SOT) offers life-saving treatment for ter-

minal diseases or those associated with a significant impairment in an

individual’s quality of life such, as cystic fibrosis. Every year the number

of people receiving solid organ transplants is increasing globally. In

2021, 41 354 organ transplants were performed in the United States,

an increase of 5.9% by 2020.1 In Europe, between 2008 and 2015,

the number of organ donors increased by 21% from 12 000 to nearly

15000.2 The success rate of SOThas improvedwith technical advance-

ment, pharmacological development, innovation in broadening the

donor pool, and standardization of practices related to transplantation.

After transplantation great caremust be taken to reduce complications

such as bacterial infection and sepsis. Infection is the leading cause of

mortality between 1- and 12-month post-transplant, accounting for

approximately 35% of deaths during that period.3 Potential sources

of infection are widespread. Infections arising from an odontogenic or

oral source are a legitimate concern given the extensive anaerobic and

aerobic bacterial species that naturally inhabit the oral cavity. Several

studies have drawn attention to inadequate oral hygiene behavior and

deficits in oral health in patients receiving organ transplants.4,5 Three

cases of dental abscesses causing systemic infection were reported in

a study of 128 patients who had undergone kidney transplantation.4

The exact risk of oral pathogens on transplant success has not been

unequivocally documented by scientific studies and there is a paucity

of information in this area. A perquisite certification of dental health

from a dental practitioner is a necessity before undergoing SOT,

in some transplant centers dental health certification is required

for potential candidate evaluation. The current concept of “dental

health” is ill-defined as the term does not account for infections or

oral diseases that may arise in the weeks or months following a dental

examination, nor are there clear parameters or guidelines for dental

and medical practitioners to reference when providing or seeking a

certification of dental health. Given the chronic nature of oral con-

ditions such as periodontitis, will clinicians ever be able to provide a

certificate of health? The paucity of such information makes the pro-

vision of appropriate dental treatment challenging. As part of a larger

study evaluating the oral health of adults with CF at Cork University

Dental School & Hospital a questionnaire was distributed to dentists

in the Republic of Ireland. The purpose of this questionnaire was to

ascertain current practices among dentists regarding the provision of

care for recipients of SOTs and certification of dental health preceding

SOT.

1.1 Study design

Across-sectional surveywas conductedaspart of a larger studyassess-

ing “oral health in adults with cystic fibrosis.” Ethical approval (ECM

03/2022 PUB) was granted by the Clinical Research Ethics Committee

of Cork Teaching Hospitals (CREC). The questionnaire was designed

following extensive PPI (public and patient Involvement) involvement

with representatives of the dental profession.

Participants were invited to participate via mailing lists from the

Irish Association of Oral Surgeons, the Orthodontic Society of Ireland,

Irish Society of Periodontology, and social media channels.

An anonymous questionnaire was distributed to dentists. The

questionnaire consisted of 56 questions and multiple-choice answers.

Thirteen questions were dedicated to the provision of dental care

for patients undergoing or in receipt of a solid organ transplant. The

participants provided written consent to participate in the survey. All

the data collected from this survey was anonymous and was stored

securely. IP addresses were not collected at any point, indicating

that the data provided could not be traced back to the participants.

Participants were not obliged to answer all the questions.

2 RESULTS

In total 138 dental professionals responded to the survey. Three

dentists did not consent. Therefore, data from135 dental practitioners

was collected and included. The survey respondents included general

dental practitioners, oral surgeons, periodontists, orthodontists,

community dentists, and endodontists.

2.1 Provision of dental care for a patient in
receipt of a solid organ transplant

Thirty-four percent of respondents currently or in the past have

provided dental care for patients in receipt of a solid organ transplant.

Sixty-one percent have not treated such patients and 6% of dental

professionals were not sure.

Of the 34% who currently provide or had previously provided care

for this cohort of patients, 34% had provided restorative dental care,

23% had provided periodontal care, 22% had provided preventative

care, and 21% had provided oral surgery treatment.

2.2 Provision of dental health certification
preceding solid organ transplantation

Twenty-nine percent of respondents have provided dental health cer-

tification for a patient requiring a solid organ transplant, 66% of

respondents had not provided this, and 5% of respondents did not

know if they had undertaken dental health certification preceding

transplantation.

2.3 Guidance from the patient’s medical team
regarding a dental health assessment for a solid
organ transplant candidate

Of the respondents who had provided dental health certification,

only 11% had received guidance from the patients’ medical transplant

team regarding pre-transplant dental health. This guidance included
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a “letter” from the medical team and instructions to “check overall

dentition looking for possible sources of infection. Also, to complete

any necessary work prior to the procedure.” The majority, 81% of

respondents had not received any guidance from transplant team,

while 8% of respondents were not sure.

2.4 Are current available literature/guidelines on
pre-transplant dental health certification adequate?

Eighty-eight percent of responding dental professionals consider cur-

rent available literature providing guidance for the provision of dental

health certification inadequate. Only 12% of respondents think that it

is adequate.

2.5 Are the prescription of prophylactic
antibiotics for the dental treatment of solid organ
transplant recipients appropriate?

Thirty-six percent of dental professionals consider the prescription

of prophylactic antibiotics appropriate prior to dental treatment for

patient in receipt of a solid organ transplant. Eighteen percent of

respondents did not consider it appropriate, whereas 46% did not

know.

Of the 36% of respondents who would prescribe an antibiotic

prophylactically, the vast majority would prescribe a broad-spectrum

antibiotic such as Amoxicillin.

2.6 When given the following clinical scenario

Following examination, a patient requires both general restorative

and periodontal treatment. The patient is a recipient of a solid organ

transplant (lung transplant) received over 12 months ago. The patient

is taking Cyclosporin, Prednisolone, Omeprazole daily. Would you

prescribe an antibiotic prophylactically for the above treatment?

Forty percent of dentists would prescribe an antibiotic prophylac-

tically to the patient preceding dental treatment. Most dentists (58%)

would prescribe 3 g Amoxil prophylactically, the remaining dentists

(42%) would liaise with the patient’s medical team or GP.

Sixty percent of respondents would not prescribe an antibiotic pro-

phylactically for the above clinical scenario. Of these respondents 76%

would liaise with the patient’s medical team before proceeding with

dental treatment, 22% think antibiotic prophylaxis is not warranted,

and 3%would seek additional information before proceeding.

3 DISCUSSION

A total of 135 dentists completed the questionnaire. This represents

just under 10% of the total number of dentists registered to practice

in Ireland. The respondents consisted of general dental practitioners,

oral surgeons, periodontists, orthodontists, community dentists, and

endodontists all of whom provide a broad range of dental care, each

with specific concerns. The information ascertained in this question-

naire demonstrates an absence of standardized dental practice in

relation to the provision of dental health certification for solid organ

transplantation and the provision of dental care to recipients of SOT.

Recipients of SOTs appear to be at a higher risk for developing oral

disease. Studies have shown a deficit in oral hygiene amongst this vul-

nerable cohort. A study conducted inYonseiUniversityDentalHospital

reported that 53.8% of liver transplant recipients and 40.3% of kid-

ney transplant recipients had poor oral hygiene.6 Comparable results

were reported in a cross-sectional study of German transplant cen-

ters which found that recipients of SOTs demonstrated worse oral

health when compared to the general population.7 Poor oral hygiene

is a recognized risk factor for dental caries and periodontal disease.

Furthermore, recipients of SOTs have been shown to have a signifi-

cantly higher incidence of oral lesions in patients compared to control

subjects. A study assessing the oral health of renal transplant patients

found a 31% increase in the incidence of oral mucosal lesions including

erythematous, keratotic lesions, and gingival hyperplasia compared to

a control group.8 Oral lesions and gingival hyperplasia are associated

with and induced by immunotherapeuticmedications. Oral lesionsmay

cause oral discomfort, and pain that interferes with masticatory func-

tion, swallowing, and speech. Symptoms such as halitosis, xerostomia,

or oral dysesthesia, which interfere with daily social activities often

accompany oral lesions.9 Gingival hyperplasia or gingival overgrowth

often prevents thorough oral hygiene, which in turn can increase

an individual’s risk to periodontal disease or caries if not treatment

appropriately.

While most respondents did not currently or previously provide

dental care for recipients of a SOT, a significant percentage of respon-

dents did (34%). It is fair to assume that with an annual increase in

the number of SOT procedures performed both in Ireland and globally,

dental practitionerswill encountermoreof these patients in the future.

Of the 29% (n = 36) of dentists who provided dental health certifi-

cation for SOTs, only 11% of those dentists (n = 4) had received cor-

respondence or guidance from the patient’s medical transplant team.

This can prove to be challenging for dental practitioners due to the

lack of standardized guidelines. Transplant centers may have different

requirements and/ or definitions of dental health. Due to an absence

of a standardized dental health proforma in Ireland, the authors con-

ducted an internet search and found the following: The Las Palmas

Medical Centre dental certification form asks the dental evaluation to

focus and to “assess for any existing infection” and for the dentist to

describe the “outcome.” It also requests that the “Patient is free of any

source of infection” or “Patient has a source of infection and requires

the following treatment: deep cleaningof thegums, filling(s), root canal,

extraction(s) to address infection only (number of extractions recom-

mended) and other.” At the University of Washington Medicine Trans-

plantation Services, certification asks the following YES/NOquestions:

“Is the dental condition good or poor?” Are teeth and gums free of

infection, and if no, what is the treatment plan? Is any major restora-

tive treatment needed, and if yes, what? And when?’’ Both proformas

 13990012, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ctr.15086 by U

niversity C
ollege C

ork, W
iley O

nline L
ibrary on [17/11/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



O’LEARY ET AL. 4of 5

allow for ambiguity in relation to dental health certification. There is a

paucity of proformas andguidelines to ensure that all patients receive a

standardized level of care tominimize risk of bacteremia or sepsis aris-

ing from a dental origin. The absence of such standards is recognized

within the dental profession with 88% of respondents in this study

considered current available information and literature inadequate.

Failure to standardize care has been linked to inadequate treatment.

One study states that standardization represents an effort to eliminate

unnecessary complexity of care processes so that patients can receive

“the correct treatment in a safer environment.”10

It is reasonable to consider the routine use of antibiotic prophy-

laxis (both aerobic and anaerobic cover) with dental treatment when

one considers the array of bacterial species naturally occurring in the

mouth, particularly in light of anaerobic species. Anaerobes are usually

implicated in dental infections, gingivitis, and periodontitis. Transient

bacteremia with anaerobic components have been reported to occur

following tooth extractions and oral surgeries.11 These pathogens are

rapidly eliminated from the bloodstreamof patientswhohave a normal

immune response, however in individuals who are immunocompro-

mised they are associated with high levels of mortality. It is important

to note that the extent of infection depends on the virulence factors

of the bacterial species and the host immunity. Prescribing practi-

tioners are becoming increasingly cautious with the prescription of

antibiotics due to an increasing array of antibiotic resistance prob-

lems. The use of antibiotics prophylactically also raises concerns of

drug interactions notablywith immunosuppressive drugs ofwhich SOT

recipients have a lifelong commitment to. Postoperative guidelines for

recipients of solid-organ transplants frequently recommend medica-

tion antibiotic prophylaxis before dental procedures, however there

are no evidence-based data from controlled clinical trials to support

this recommendation, nor is a consensus evident.12 Thirty-six percent

of respondents considered the prescription of prophylactic antibiotics

appropriate prior to dental treatment for recipients of SOTs. Eigh-

teen percent of respondents did not consider it appropriate, whereas

46% did not know. Of the 36% of respondents who would prescribe

an antibiotic prophylactically, the vast majority would prescribe a

broad-spectrum antibiotic such as Amoxil. This approach adheres to

current American Heart Association guidelines for endocarditis that

recommend a single-dose premedication regimen.13 There was a wide

disparity in results when dentists were posed with a clinical scenario.

Forty percent of dentistswould prescribe an antibiotic prophylactically

to the patient preceding dental treatment and 60% of respondents

would not. This disparity shows the uncertainty in relation to pre-

dental treatment prescribing and highlights an absence of clinical

guidance in this area.

4 CONCLUSION

Solid organ transplantation increases life expectancy and quality of

life for people with end stage organ dysfunction. Educating physicians,

as well as their patients, about the importance of early dental screen-

ing and pre-transplant dental treatment is essential. The entailed

lifelong immunosuppressive therapy concomitant with SOT has var-

ious unwanted oral effects that should be closely monitored by a

dental practitioner. Bacteremia in the immunocompromised recipient

of an organ transplant has the potential to cause sepsis and infection

both of which are the leading cause of mortality during the first-year

post-transplant. Furthermore, poor dental health, which is more likely

in the recipient of a transplant, increases the potential for bacteremia.

Good dental and oral hygiene can helpminimize the risk of bacteremia.

Patients diagnosed with conditions that may necessitate a solid organ

transplant should be placed on an oral health program so that oral

diseases can be treated swiftly, or ideally prevented. It does not suffice

to promote and encourage oral health at the point of SOT evaluation.

It is evident from the results of this study that there is a lack of stan-

dardized guidelines and dental care for the vulnerable cohort of SOT

recipients. Therefore, further research should be conducted to ascer-

tain the full impact oral health has on SOTs so that standardized guide-

lines can be developed to ensure all recipients and potential recipients

of solid organ transplant receive common levels of oral care. The

authors fully appreciate that developing such guidelines at a national

and/or international level may prove to be challenging, and guidelines

developed at a local or center level may be a welcome starting point. It

would be prudent to include dental practitioners as part of a patient’s

multi-disciplinary team so that all decisions regarding that patient’s

oral care and treatment particularly in the lead up to and following SOT

are made in conjunction with the patient’s specialized team. The deci-

sion to certify a patient as dentally fit should bemade a collective team

decision rather than the sole responsibility of a dental practitioner.

This paper certainly highlights the need for further interdisciplinary

education and collaboration betweenmedical and dental practitioners.
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