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Introduction

The special characteristics of dental management of
cirrhotic patients must be understood to minimize
possible complications in the treatment of patients
with liver disease. These complications are mainly due
to alterations in haemostasis, drug metabolism, and
the greater predisposition to infection found in these
patients.

Our main objective was to establish evidence-based ther-
apeutic action protocols that can serve as an approach to
outpatient dental management of the cirrhotic patient. To
that end, we performed a literature review: firstly, to study
the main systemic abnormalities related with cirrhosis that
might affect dental management of these patients (risk
of haemorrhage, infection and altered drug metabolism);
and secondly, to review the recommendations and measures
reported in the literature to prevent the onset of undesired
events during and after outpatient dental treatment in the
cirrhotic patient.

Materials, methods and search strategy

A literature review of the topic was carried out using the
following search strings: ‘‘(cirrhosis) AND dental bleed-
ing’’, **(liver cirrhosis) AND dental treatment’’, ‘‘(Hepatic
cirrhosis) AND dental infections’’,"‘(liver disease) AND
dental infections’’, ‘‘(Hepatic cirrhosis) AND tooth’’,
*“(Liver disease) AND oral mucosa’’, ‘‘(Cirrhotic patient)
AND prescription’’, *‘(Liver disease) AND endocarditis’’,
**Analgesics cirrhotic patient’’, **(Drug liver injury) AND
cirrhosis’’ and (liver disease) AND antibiotic- induced
liver injury’’. A total of 2562 articles were found. After
reading the title/abstract, a preliminary selection was
made of articles related to bleeding, risk of infection
and pharmacological risk in the cirrhotic patient. Arti-
cles published in English and/or Spanish over the last
decade (2004-2013, inclusive) considered of interest for
the topic were then selected. As an exception, 1 arti-
cle in French was included, as it was considered relevant
for the review. A total of 19 articles were eventually
included.

Literature review

Oral manifestations in the cirrhotic patient

The presence of oral manifestations in patients with cirrho-
sis, such as the appearance of haemorrhages, petechiae,
haematomas, jaundiced mucosa, gingival bleeding, glossitis
and sialadenosis, may be concomitant with the appear-
ance of other signs and symptoms of liver dysfunction,
and could indicate decompensation of the cirrhosis." Fur-
thermore, treatment with diuretics reduces salivary flow
(hyposalivation), thus increasing the risk for caries, gin-
gival inflammation and candidiasis.? Evidence obtained
from experiments in animals also suggests that there
may be a delay in cicatrisation and in the formation
of spongy bone following simple or surgical extractions.?

Differential diagnosis of oral neoplasms should include
oral squamous cell carcinoma (OSCC), which has been
related to alcoholic cirrhosis,” and the possibility of
oral metastases from a hepatocellular carcinoma, since
cirrhosis patients are at high risk for this type of
tumour.*

Risk of infection in the cirrhotic patient.
Prophylaxis and treatment

The likelihood of infections is higher in cirrhotic patients
because their immunosuppressed state (which will vary
depending on the stage of the disease) increases their sus-
ceptibility to systemic infections.” Dental infections are
a port of entry through which bacteria and toxins can
enter the blood and increase the state of systemic inflam-
mation. In a healthy body, these small bacteraemias are
neutralized by components of the immune system, but
in cirrhosis, clearance of circulating endotoxins, bacteria
and inflammatory mediators is compromised due to hepatic
dysfunction.®

The effect of oral infections on the progression of cirrho-
sis has been extensively studied in the last decade. The need
for dental treatment (apical periodontitis, pockets larger
than 6 mm, root fragments or large loss of bone support) has
been positively correlated in some patients with the more
advanced stages of cirrhosis, greater urgency for liver trans-
plant, and alcoholic cirrhosis,®’ although a cause-effect
relationship between the severity of the dental and liver
disease has not been demonstrated. Alcohol in turn is a sub-
stance that interferes with protein metabolism and tissue
healing, both processes related with periodontal disease.
Moreover, serum cytokines, also implicated in the process
of periodontal inflammation and destruction, are elevated in
patients with cirrhosis (especially alcoholic cirrhosis), which
could increase the prevalence and severity of periodontitis
in these patients.?

Patients with cirrhosis should undergo regular den-
tal checkups to maintain good oral hygiene, thereby
preventing oral infections and avoiding invasive
treatments.?%’

Dental treatment in cirrhotic patients, particularly inter-
ventions involving bleeding, should not be undertaken
before considering the stage of the disease and the need
for antibiotic prophylaxis to reduce the complications
derived from the spread of infection, especially in patients
with advanced cirrhosis.” Studies have shown that patients
with liver cirrhosis, particularly those with comorbid heart
defects, drug abuse and chronic renal failure, are at higher
risk for bacterial endocarditis. This justifies the need for
antibiotics prior to surgery,® although there is no clear
evidence to recommend administration of 600mg of clin-
damycin in the case of allergy to penicillin 1h before the
procedure.®%10

The most widely used antibiotic groups in den-
tistry include the penicillins-cephalosporins, clindamycin,
macrolides and quinolones.

Penicillins and their derivatives very rarely cause liver
damage, and it is usually asymptomatic. Penicillin G,
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penicillin V, ampicillin and amoxicillin are drugs in which
very few cases of hepatotoxicity have been described."
For this reason, the risk/benefit ratio of prophylactic
administration of 2g of amoxicillin alone or combined
with 500 mg metronidazole 1h before the procedure®?'°
could be favourable in patients with advanced cirrhosis
and a risk of sepsis, which may explain its use in the
majority of invasive dental procedures. However, cases
of hepatotoxicity due to amoxicillin-clavulanic acid have
been widely reported,'? and it is considered responsi-
ble for between 13% and 23% of cases of drug-induced
hepatotoxicity,'" especially in patients aged over 65 years,
in women, and following repeated courses of treatment,
generally lasting longer than 2 weeks." Clavulanic acid
appears to be responsible for the marked increase in
hepatotoxicity cases. The liver damage caused by this
component can appear up to 2 weeks after completing
treatment'’; it is therefore advisable to avoid the use of
beta-lactamase inhibitors due to their risk of causing liver
damage.

Cephalosporins have been occasionally implicated in
cases of cholestatic hepatitis, assuming a hypersensitivity
mechanism similar to that of the penicillins.'"'?

Macrolides have also been implicated in liver dam-
age. Cases of hepatotoxicity with erythromycin have been
described,” sometimes occurring up to 2 weeks after
completing treatment. Azithromycin has been considered
responsible for some cases of cholestasis,"" as has clar-
ithromycin, especially in high doses."? Clarithromycin,
erythromycin and especially telithromycin have been asso-
ciated with cases of acute liver failure and death. For these
reasons, the use of macrolides should be avoided in patients
with advanced cirrhosis. '3

Liver damage secondary to clindamycin is exceptional.'®
Nonetheless, as with other macrolides, it should either
be avoided or used at lower doses in patients with
advanced cirrhosis,* especially if more effective treatment
alternatives are available. Despite this, clindamycin is the
antibiotic of choice in the prophylaxis of cirrhotic patients
who are allergic to penicillin (single dose of 600 mg of clin-
damycin in case of allergy to penicillin, 1h before the
procedure®®19),

Few cases of hepatotoxicity have been caused by
quinolones,'? although ciprofloxacin has been associated
with isolated cases of high serum transaminases with
hepatocellular damage, cholestasis and acute liver failure
resulting in death.'"'? Despite this, quinolones are com-
monly used in cirrhotic patients, and are a relatively safe
option. Furthermore, dose adjustment for cirrhosis is not
usually required,” although it should be adjusted in cases
of renal failure.

Management of haemostatic alterations in the
cirrhotic patient

Preoperative management involves analysis of the patient’s
medical record and evaluation of the dental treatment
to be performed; a history of bleeding in other pre-
vious procedures must also be assessed, as this is an
important indicator of coagulation disorders.’ In case of

doubt, cross-consultation with a specialist is advisable,
in order to determine the degree of severity of the
disease.™

Cirrhosis can result in low plasma levels of coagulation
factors due to poor absorption and utilization of vitamin K,
which affects the synthesis of factors Il, VII, IX and X."* As
a result, it is advisable to evaluate the patient’s haemo-
static function before any dental procedure that involves
bleeding. This should include a complete blood count with
platelet count, prothrombin time, activated partial throm-
boplastin time, international normalized ratio (INR) and
liver function test (transaminases, bilirubin and albumin
levels)."% "

The INR alone does not always accurately predict the risk
of postoperative bleeding, nor do the aforementioned lab-
oratory tests. However, it is associated with the degree and
progression of liver dysfunction.

Thrombocytopenia or platelet dysfunction suggests an
increased risk of postoperative bleeding, more so if found
together with elevated INR. A platelet count of >100,000 .l
is recommended for surgical dental procedures with a higher
risk of bleeding, such as bone surgery, large flaps or multiple
extractions, and a minimum level of 50,000-55,000 wl for
lower risk surgical procedures, such as simple extractions or
small flaps.® '

Anti-fibrinolytic agents, such as epsilon aminocaproic
acid (EACA) or tranexamic acid, inhibit fibrinolysis. There-
fore, the use of these drugs to control bleeding following
a simple extraction, as well as intranasal administration of
desmopressin (1-desamino-8D-arginine vasopressin, DDAVP),
which promotes factor VIII synthesis and stimulates the
release of Von Willebrand factor, could be a good alter-
native in patients with platelet counts between 30,000-50
000 .l and INR values between 2 and 3,"° in whom platelet
transfusion is not suitable.™

Depending on the type of surgery and bleeding risk,
anti-fibrinolytics can be used preoperatively in oral form
or postoperatively in mouthwashes.? Nevertheless, good
post-extraction bleeding control has been described in
liver pretransplant patients by simple compression of
the surgical wound with gauze, providing that the INR
is less than or equal to 2.5 and the platelet count
is above 30,000 ul, and there are no other coagulation
disorders, conditions or drug use that may affect the
haemostasis.’

With respect to laboratory test parameters, low
haematocrit values (below 25%) have been correlated
with increased bleeding time, even in patients with
normal platelet counts.”’ Similarly, the determina-
tion of blood fibrinogen values and their replacement
when levels fall below 120mg/dL is a an important
parameter.'

It is important to bear in mind that the higher bleeding
risk in the cirrhotic patient is also due to the presence of
ectasias and varicosities in the gastro-oesophageal mucosa,
pharynx and oral mucosa,'® and that certain invasive proce-
dures on these areas can cause profuse bleeding, especially
if the patient’s haemostatic parameters are still significantly
compromised. For this reason, it is important to minimize
soft tissue trauma.’
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American Society of Anesthesiologists (ASA) Il com-
pensated cirrhotic patients can usually be seen on an
outpatient basis, providing that the foregoing criteria are
met and haemostatic parameters are within the above-
mentioned ranges, and that the dental procedures can
be performed in these conditions. However, dental treat-
ment in a hospital setting is advisable in ASA Il or
ASA |V cirrhotic patients with severe haemostatic alter-
ations that coexist with other conditions, or with a high
risk of complications derived from a complex dental
treatment.’ Cross-consultation with a haematology or diges-
tive medicine specialist is advisable, particularly when the
patient may require blood transfusion or administration of
non-conventional haemostatic agents, such as intravenous
DDAVP.

Drugs for dental use in the cirrhotic patient

Although there is no reliable liver function parameter
for adjusting drug doses,’”'® recommendations are usu-
ally based on the Child-Pugh classification and model for
end-stage liver disease (MELD) scores, which correlate the
cirrhosis-related degree of dysfunction and survival.” 8 In
patients with compensated liver disease, drug metabolism
is similar to that of the general population.' In cirrhotic
patients with high MELD and Child-Pugh scores, however,
lower, less frequent doses should be given over short periods
of time'”"® to avoid accumulation and potential adverse
effects.

Complications following administration of drugs in
cirrhotic patients include: acute liver failure, hepatic
encephalopathy, acute renal failure and gastrointestinal
bleeding."”

Local anaesthetics should be administered with cau-
tion, as amides are metabolized in the liver and can
cause toxic reactions at lower than expected doses.’
Some local anaesthetics, such as articaine, are extensively
metabolized in the plasma, while prilocaine is partially
metabolized in the lungs. Since they are less dependent
on liver metabolism, these drugs should cause fewer toxic
effects.’

With respect to analgesic drugs, most dental proce-
dures require drugs recommended for the first and second
steps of the World Health Organization analgesic ladder, i.e.
non-steroidal anti-inflammatory drugs (NSAIDs), paraceta-
mol and weak opioids. The use of strong opioids (third step
on the WHO analgesic ladder) or coadjuvants is not usually
required. If they are needed, they should not be used before
consulting with a specialist.

Paracetamol can be safely prescribed in cirrhotic patients
in small doses of 2 or 3g per day, even for long periods,
due to the absence of sedation and nephrotoxicity.'””~"? It
is recommended as first-line treatment for pain, even in
patients with alcoholic cirrhosis in whom this drug has a
higher risk of toxicity.'>'”'® Good tolerance of short courses
of up to 4 g of paracetamol per day has been described, even
in patients with cirrhosis and alcohol consumption, even
though dosage should ideally not exceed 2g/day in these
cases."’

Although they can be tolerated in patients with mod-
erate liver disease,’”” NSAIDs should be avoided or used
with extreme caution in the cirrhotic patient,”> as the
combination of their antiplatelet action with the haemo-
static alterations and thrombocytopenia frequently found
in these patients increases the risk of gastrointestinal
bleeding. This risk is even further aggravated in patients
with gastric-oesophageal varices and ectasias or portal
hypertension.’ NSAIDS should be also be avoided because
they have been associated with hepatotoxicity with acute
hepatic decompensation, with the subsequent risk of
renal failure.’>"7-" Many NSAIDS also depend on protein-
mediated transport, so that serum levels of free drug
are increased in cirrhotic patients with low serum pro-
tein; for this reason, if they are necessary, they should
be prescribed in lower doses than usual. There is still lit-
tle experience in the use of coxibs in these patients. They
seem to be effective in pain control, and could be bet-
ter tolerated, as they do not interfere in platelet and
renal metabolism, although they should also be used with
caution.'”®

Weak opioids should also be used with caution, since
their toxicity increases in cases of hypoalbuminaemia asso-
ciated with cirrhosis. They should also be administered
concomitantly with laxatives to prevent constipation and
the development of encephalopathy.'®'® Due to the marked
bioaccumulation of these drugs, low doses should be used in
patients with cirrhosis, following cross-consultation with a
specialist.'>18

Erratic analgesic power has also been described in
codeine and tramadol,”>""-'® since the biotransformation
of these drugs to active metabolites is affected by the
first-pass effect. Nevertheless, low-dose tramadol can be
considered a second-line analgesic in the management
of pain in the cirrhotic patient when paracetamol is
insufficient to control the pain.'* However, caution is rec-
ommended when administered in patients with epilepsy due
to the risk of causing convulsions, and the dose should be
adjusted when renal dysfunction is suspected in the cirrhotic
patient.®17.18

Conclusions

Outpatient dental treatment of the cirrhotic patient
requires extraordinary measures to be taken in order to
avoid the onset of complications as a result of chronic
hepatic dysfunction. Haemostasis, the risk of infection,
and drug metabolism must be considered and studied indi-
vidually in patients with cirrhosis, given the difficulty of
achieving correct homeostasis in these situations. There-
fore, we conclude that:

- There is a higher risk of systemic infection and bacterial
endocarditis derived from oral infectious foci in the cir-
rhotic patient. As a result, it is advisable to administer
antibiotic prophylaxis, although there is no protocol to
recommend this at present.
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- Haemostatic alterations can lead to excessive bleed- The protocols include the most common clinical situa-

ing in dental surgery, so a detailed case study should
be made, following an appropriate action protocol
(Appendix 1).

Drug metabolism may be affected, according to the
degree of hepatic dysfunction. To prevent the appear-
ance of undesirable effects, the safest drugs can be
prescribed. In advanced stages, and when recommended
by a specialist, lower, less frequent doses should be given.

tions and the drugs recommended for each of these in
the outpatient dental treatment of the cirrhotic patient
(Appendix 2).
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Annex 1. Approach to surgical management of the cirrhotic patient

1) Cross-consultation and medical history:

a. Alcohol, tobacco or drug use.
b. Current drug treatment.

c. Concomitant diseases.

*Anti-coagulant/anti-platelet drugs: cross-consultation with specialist and assess hospital treatment.

2) Moderate liver dysfunction/cirrhosis (ASA II/ASA Il1):

a) Blood tests:

i) Complete blood count:

1) Platelets > 50 000/pL.
*For procedures with high bleeding risk 100 000/uL

2) INR<2.
*If INR is > 2, platelets < 50 000/uL or the patient has known coagulation

disorders, discuss the dental procedure to be performed with the haematologist
and assess the administration of DDAVP in a hospital setting.

ii) Parameters indicating liver dysfunction.

*If the parameters are outside the normal range, cross-consultation to assess
hospital treatment.

b) History of previous dental treatment.

c) Preoperative oral EACA or tranexamic acid (administer according to bleeding risk and extent
of hepatic decompensation).

d) Antibiotic prophylaxis:

*Amoxicillin 2 g po 1 hour before the procedure (600 mg clindamycin po 1 hour before the
procedure in case of allergy to penicillin).

e) Careful management of tissues during the intervention. Avoid osteotomy and flap tearing.

f) Suture. If an extraction has been performed, placement of haemostatic material in the alveolus.

g) Postoperative EACA or tranexamic acid in mouthwashes and/or topical application with gauze.

h) Postoperative follow-up. If bleeding does not stop, patient should go to the emergency department.
i) Check-up at 48 h:

Check healing status and assess instigating mouthwashes with 0.12% chlorhexidine twice daily
for 1 week.

3) Advanced cirrhosis (ASA 1V):

Presence of oesophageal varices, spontaneous bacterial peritonitis, portal hypertension, ascites,
encephalopathy or other complications derived from advanced cirrhosis.

HOSPITAL TREATMENT.

ASA: American Society of Anesthesiologists (ASA); DDAVP: Desmopressin; EACA: Epsilon Aminocaproic Acid.
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A) MILD HEPATIC DYSFUNCTION (ASA II): (%)

A.1) Antibiotic treatment.

o First choice: Phenoxymethylpenicillin: 500-800 mg/8 h/POOR amoxicillin: 500-1000 mg/
8 h/VO (*)

o In patients allergic to beta-lactamics: clindamycin: 150-450 mg/6 h (*)

Reserve the use of quinolones and cyclosporines for specialized care. Limit or manage
without the use of macrolides and beta-lactamase inhibitors.

In the case of complex and extensive infections with lack of response or ASA IV
patients: refer to specialized care for assessment

(*) patients with normal, stable renal function, with no substance abuse or alcoholism.

A.2) Analgesia.

A.2.1) Dental procedures that may cause mild (VAS <3) musculoskeletal and visceral pain.
Possibility of outpatient pain management by the dentist.

o  Paracetamol: 2-3 g/24 h in 3-4 doses/PO. Duration adjusted to the period of pain, trying to avoid
unnecessarily prolonged treatments.

A.2.2) Dental procedures that may cause moderate (VAS 3-7) musculoskeletal and visceral pain.

Possibility of outpatient pain management by the dentist.

o Paracetamol: same regimen as above + tramadol 25-50 mg/8 h/PO or the lowest dose possible
for effective pain control.

A.2.3) Dental procedures that may cause severe (VAS >7) musculoskeletal and visceral pain.

Patient should be referred to specialized care for treatment.

B) MODERATE HEPATIC DYSFUNCTION/CIRRHOSIS (ASA llI):

B.1) Antibiotic treatment (*)

o First choice: Phenoxymethylpenicillin: 500-800 mg/8 h/POOR amoxicillin: 500-1000 mg/
8 h/PO (*)

o In patients allergic to beta-lactamics: clindamycin: 150-450 mg/6 h (*)

Reserve the use of quinolones and cyclosporines for specialized care. Limit or manage
without the use of macrolides and beta-lactamase inhibitors.

In the case of complex and extensive infections with lack of response or ASA IV
patients: refer to specialized care for assessment

(*) patients with normal, stable renal function, with no substance abuse or alcoholism.
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Annex 2. Approach to the use of antibiotics and analgesics in the patient with liver disease
(ASA 1l and Ill) in dentistry

B.2) Analgesia.

B.2.1) Dental procedures that may cause mild (VAS <3) musculoskeletal and visceral pain.

Possibility of outpatient pain management by the dentist.

o Paracetamol: 2-3 g/24 h in 3-4 doses/PO. Duration adjusted to the period of pain, trying to avoid

unnecessarily prolonged treatments.

B.2.2) Dental procedures that may cause moderate (VAS 3-7) musculoskeletal and visceral pain.

Possibility of outpatient pain management by the dentist providing there is adequate follow-up and monitoring
of the patient at outpatient level.

o Paracetamol: same regimen as above + tramadol 25-50 mg/8 h/PO or the lowest dose possible

for effective pain control + laxatives (lactulose).

B.2.3) Dental procedures that may cause severe (VAS >7) musculoskeletal and visceral pain.

Patient should be referred to specialized care for treatment.

C) ADVANCED CIRRHOSIS ASA 1IV: MANAGEMENT IN SPECIALISED CARE

Patient should be referred to specialized care for treatment.

AVOID THE USE OF NSAID AND STRONG OPIOIDS IN ASA I, Il AND V.

VAS: Visual Analogue Scale (pain)

Transpl Int. 2012;25:158-65.
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