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Introduction

Parkinson’s disease (PD) is an 
abnormal movement disorder 
characterized by resting tremor, 

rigidity, bradykinesia and gait disturbance. 
However, there are also many associated 
neuropsychiatric syndromes such 
as anxiety, depression, cognitive 
impairment, sleep disturbances and 
psychosis. This article will discuss recent 
developments in PD psychosis (PDP).

About 50% of PD patients will 
develop psychosis at some time during 
their illness.1 The syndrome is persistent 
and causes diminished patient quality of 
life and limits caregivers’ abilities. PDP 
has been shown to be the most frequent 
cause of admission to a nursing home for 
patients with PD.2 Psychotic symptoms 
also independently predicted a 45% 
increase in mortality risk.3 The prevention, 
detection and treatment of PDP have 
increasingly become treatment goals  
in PD.

Symptoms of PDP4,5

Delusions – false, fixed, idiosyncratic 
beliefs that are maintained despite evi-
dence to the contrary. 
Hallucinations – abnormal perceptions 
without a physical stimulus that can 
involve any sensory modality and may be 
simple or incomplete in form.
Mini-hallucinatory phenomena – 

 Presence hallucinations: the expe-
rience that someone is present 
when nobody is actually there.
 Passage hallucinations: fleeting, 
vague images in the peripheral 
vision.
 Illusions: misperception of real  
stimuli that are often visual in 
nature.

Diagnostic criteria
The National Institute of 
Neurological Disease and Stroke 
and National Institute of Mental 
Health (NINDS-NIMH) diagnostic 
criteria are shown below:

A.  Characteristic symptoms – pres-
ence of at least one of the  
following symptoms: delusions, 
hallucinations, false sense of  
presence, illusions

B.  Primary diagnosis of PD
C.  Psychotic symptoms occuring after 

the onset of PD
D.  Psychotic symptoms lasting for 

one month
E.  Symptoms not due to other medi-

cal conditions such as dementia 
with Lewy bodies, other psychiatric 
or medical conditions, or delirium.

Clinicians should be vigilant about the 
presence of PDP and screening should 
be done regularly during consultations 
with the patient. In most cases, patients 
will not volunteer such information and 
will only report symptoms upon direct 
questioning. The caregiver should also 

be asked about any evidence of delu-
sions, hallucinations, etc. In one study, 
visual hallucinations occurred in 25–33%, 
auditory hallucinations in 20%, sense of 
presence/visual illusions in 17–72% and 
delusions in 5% of patients.6 Spousal infi-
delity is a frequent aspect of delusions.

PDP is part of the manifestation of 
PD itself, although dopaminergic therapy 
of motor symptoms may aggravate psy-
chosis. Patients at a higher risk include 
those with a longer duration or higher 
severity of motor symptoms, cognitive 
impairment, visual impairment, depres-
sion and sleep disorders. In making the 
diagnosis, one should rule out other 
forms of psychosis, especially confusional 
states due to other medical illnesses (eg, 
chest infection, urinary infection, medica-
tions, nutritional and electrolyte imbal-
ances, etc.) 

If untreated, PDP tends to persist 
and progress to become more severe. 
Patients initially not affected by, or react-
ing to their perceptual and thought dis-
orders become disturbed, agitated or 
unmanageable. One study showed that 
96% of patients showing ‘benign hallu-
cinations’ progressed to a more severe 
form within 3 years; hence, this term 
should be discarded. 81% of patients with 
PDP demonstrated an increased thought 
disorder score.7 Both hallucinations and 
delusions are strongly associated with 
nursing home placement, which is asso-
ciated with higher mortality.8

Pathophysiology
It is well known that in patients with 
psychosis (eg, schizophrenia), there is 
overactivity of the dopaminergic system. 
Antipsychotic drugs can reduce the symp-
toms of psychosis by blocking dopamine 
receptors. Previously, it was believed 
that in PD, psychotic symptoms were 
caused by the use of dopaminergic drugs.  

Advances in Parkinson’s Disease Psychosis

 

FRCP, FRCPsych, FHKAM (Medicine),  
FHKAM (Psychiatry)
Specialist in Psychiatry (Private Practice)
Hon. Clinical Assistant Professor,  
The University of Hong Kong

 
 

  



16  |  Journal of The Society of Physicians of Hong Kong  MAR 2017

While this is still true, it is now increas-
ingly recognized that psychosis can occur 
in drug-naïve PD patients, which is caused 
by the overall neurodegenerative pro-
cess. A prospective trial published in 2016 
reported that hallucinations were fre-
quent in drug-naïve PD patients.9 Recent 
studies have pointed to abnormalites in 
multiple neurotransmitter systems in PD. 
The serotonergic system is also impli-
cated, especially in the pathogenesis of 
psychotic symptoms.10,11 Post-mortem 
studies suggest that 5-HT2A receptors 
are relatively preserved in the temporal 
cortex in patients with PD with visual hal-
lucinations compared with patients with-
out visual hallucinations, suggesting that 
a relative abundance of these receptors 
may play a role in the manifestation of 
visual hallucinations.10,12 Deficiency in the 
cholinergic system is also involved,13,14 
resulting in both cognitive impairment 
and psychosis. 

Management of PDP
The attending physician should be vigilant 
of PDP and frequently assess patients 
for symptoms of psychosis. The care-
giver should also be asked to report on 
any abnormal perceptions, thoughts or 
behaviours of the patient. A review of the 
patient’s general medical condition and 
non-PD medications may detect contrib-
uting factors to the patient’s psychosis. 
This may include nutritional deficiencies 
and use of pain killers, sedative drugs or 
steroids. Attempts should be made to 
simplify the drug regimen and correct any 
risk factors implicated. 

As dopaminergic drugs are believed 
to contribute to the development of 
psychotic symptoms, these should be 
reviewed and reduced where possible, 
while paying attention to the effect on the 
motor function of the patient. The worst 
offending drugs should be reduced or 
removed first; these are (in order) anticho-
linergics, selegiline/rasagiline, amanta-
dine, dopamine agonists, COMT inhibitors 
and carbidopa-levodopa.15,16 A cholinester-
ase inhibitor may be added, especially in 

patients with cognitive impairment. In a 
large, placebo-controlled study of PD with 
dementia, patients treated with rivastig-
mine had a significantly greater decrease 
in neuropsychiatric symptoms than a con-
trol group, and were less likely to report 
hallucinations.17

Medications specific for PDP
Historically, two drugs have been used for 
the treatment of PDP. Quetiapine with a 
starting dose of 12.5 mg, building up to 
50–150 mg at night, is the more popular 
choice. However, the evidence for que-
tiapine is scanty. Clozepine is prescribed 
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at a dose of 6.25–50 mg daily.18,19 How-
ever, with clozepine there is a small risk 
of neutropenia and an intensive blood 
monitoring programme is required, fol-
lowing the Risk Evaluation and Mitigation 
Strategy (REMS) as designated by the 
US Food and Drug Administration (FDA). 
Both quetiapine and clozapine are atypi-
cal antipsychotics. They exert antipsy-
chotic efficacy through blockade of 5-HT2A 
receptors. They are also D2 receptor 
antagonists, which in theory may worsen 
the motor symptoms of PD; however, 
at the low dose used in this condition, 
the D2 receptor blockade is not clinically 
significant. Other antipsychotics, both 
typical and atypical, are contraindicated. 

Use of antipsychotics is associated with 
a two-fold increase in mortality in elderly 
demented patients.20  
In April 2016, the US FDA approved the 
new drug Nuplazid® (pimavanserin) for 
the treatment of PDP. Pimavanserin is a 
5-HT2A inverse agonist, which means that 
it can bind to the 5-HT2A receptor, attenu-
ating 5-HT2A neurotransmission as well as 
reducing basal neuronal signalling (Fig-
ure 1). In a 6-week phase 3 study, adults 
with PDP were randomized to pimavan-
serin or placebo therapy. The Parkinson’s 
disease-adapted Scale for Assessment 
of Positive Symptoms (SAP-PD) was 
used as the primary end point. Patients 
who received pimavanserin improved by 

37% compared with patients in the con-
trol group, who improved by 14%. There 
was also improvement in the second-
ary end points, including Clinical Global 
Impression – Severity (CGI-S) and Clinical 
Global Impression – Improvement (CGI-I) 
scores. Caregiver burden was reduced 
and night-time sleep quality and daytime 
wakefulness also improved (Figures 2 
and 3).21 Pimavanserin tablets are given 
at a dosage of 20 mg, 2 tablets in the  
morning.
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Introduction

Pneumonia is an infectious dis-
ease of the lower respiratory 
tract resulting from overgrowth of 

microorganisms in the lung parenchyma 
and alveoli,1 and can lead to cough, spu-
tum production, dyspnoea, chest pain 
and fever. Community-acquired pneumo-
nia (CAP) refers to an infection acquired 
outside of a healthcare setting, while 
hospital-acquired pneumonia (HAP) and 
ventilator-acquired pneumonia (VAP) 
occur in hospital. Regardless of origin, 
pneumonia is associated with a high 
mortality rate and was the second lead-
ing cause of death in Hong Kong in 2014, 
accounting for 7,502 deaths.2 An obser-
vational study in 1,016 patients with CAP 
at Prince of Wales Hospital, Hong Kong 
found that the overall mortality and inten-
sive care unit (ICU) admission rates were 
8.6% and 4%, respectively.3 Similar stud-
ies have reported ICU admission rates of 

10–36%, with mortality rates of 21–58%, 
particularly in patients with pneumonia 
caused by Streptococcus pneumoniae, 
Staphylococcus aureus and Haemophilus 
influenzae.4

Pneumonia is usually bacterial in ori-
gin and can be caused by multiple patho-
gens; however, the methicillin-resistant 
Staphylococcus aureus (MRSA) strain, 
which is particularly lethal and requires 
immediate and appropriate medical atten-
tion, is a major cause of HAP and VAP.5,6 
This is a particular concern in Hong Kong 
where there is a persistent trend of resis-
tant pathogens, with the prevalence of 
MRSA shown to be between 40–60% 
in a teaching hospital between 1998 and 
2012.7 Current clinical guidelines recom-
mend treating MRSA pneumonia with 
vancomycin, linezolid or clindamycin.8,9 
However, there have been increasing 
reports of vancomycin failure in patients 
infected with pathogens with vancomycin 
minimum inhibitory concentrations above 
2.0 mg/L,5 and a meta-analysis found that 
linezolid was not superior to glycopeptide 
antibiotics for clinical or microbiologi-
cal success, or 28-day mortality rate in 
nosocomial pneumonia.10 Resistance to 
clindamycin in MRSA is also reportedly 

on the rise;6,11 therefore, existing recom-
mended treatments have limitations.

Ceftaroline – the active metabolite 
of ceftaroline fosamil – is a broad-spec-
trum cephalosporin β-lactam antibiotic 
licensed for treating CAP caused by vari-
ous strains of Gram-positive and Gram-
negative pneumonia-causing bacteria, 
including S. pneumoniae, methicillin- 
sensitive S. aureus (MSSA), H. influenzae, 
Klebsiella pneumonia and Escherichia 
coli.12 A recent phase III, randomized con-
trolled trial has demonstrated its superior-
ity to ceftriaxone in clinically curing CAP 
in Asian patients, with 84% of patients 
treated with ceftaroline fosamil clinically 
cured at the test-of-cure visit compared 
with 74% of patients treated with cef-
triaxone.13 In an observational study in 
the ICU setting, ceftaroline fosamil was 
effective in treating CAP in the first and 
second line, with an overall success rate 
of 68% and clinical success rate in the 
second-line setting of 84%.4 Ceftaroline 
has also been shown to inhibit MRSA in 
vitro; however, patients with confirmed 
or suspected CAP caused by MRSA have 
been excluded from the pivotal trials.12,14

Although ceftaroline fosamil is not 
licensed for the treatment of HAP or 
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VAP and has not been adequately stud-
ied in large clinical trials, previous case 
reports and retrospective studies have 
documented success using ceftaroline 
fosamil in these patients, including cases 
of MRSA pneumonia.5,15,16 We present our 
experience in treating CAP, HAP, VAP and 
aspiration pneumonia, including MRSA 
pneumonia, with ceftaroline fosamil in 
the ICU.

Methods
We retrospectively reviewed all 10 cases 
of patients who received ceftaroline 
fosamil therapy for pneumonia, including 
CAP, HAP, VAP and aspiration pneumonia 
in the ICU of Kiang Wu Hospital, Macau, 
between November 2014 and July 2015.

Results
Clinical presentations
The clinical outcomes of the 10 patients 
treated with ceftaroline fosamil for CAP, 
HAP, VAP, aspiration pneumonia, empy-
ema of the left lung or post-influenza 
pneumonia between November 2014 
and July 2015 are summarized in Table 1. 
Respiratory cultures recovered included 
MRSA (one case of VAP, one case of aspi-
ration pneumonia and one case of HAP), 
MSSA, K. pneumonia and methicillin-
resistant Staphylococcus epidermis. In 
two patients, no pathogenic bacteria 
were identified. All patients received 
intravenous ceftaroline fosamil 600 mg 
twice daily for 2 to 14 days. Nine of 
the 10 patients had received prior ther-
apy for pneumonia before initiation of  
ceftaroline fosamil treatment. Nine 
patients were considered to be clini-
cally cured after completing therapy with  
ceftaroline fosamil; one patient was  
successfully treated with ceftaroline 
fosamil but died 3 months later due to 
unrelated complications of cardiac arrest; 
one patient died on day 7 due to com-
plications of cancer. No adverse events 
were observed during ceftaroline fosamil 
therapy in any of the patients. Four cases 
of particular interest were selected for 
further discussion.

Ventilator-acquired pneumonia
Patient 1, a 19-year-old male, was admit-
ted to the emergency room for cardiac 
arrest. Cardiopulmonary resuscitation 
was performed but the patient remained 
unconscious in the general ward for 
approximately 3 months. He was then 
admitted to the ICU where he received 
mechanical ventilation and therapeu-
tic hypothermia. The patient developed 
a fever (38.8–39.2˚C) and other clinical 
symptoms of infection. Blood and bron-
choalveolar fluid were tested, which 
confirmed infection with VAP. The patient 
received an empiric 14-day course of 
meropenem and linezolid (600 mg every 
12 hours), followed by an empiric 3-day 
course of ceftazidime. Both therapies 
proved ineffective. Bronchoalveolar lavage 
(BAL) cultures subsequently revealed 
two samples with MRSA and one sample 
with MSSA. The patient received a 14-day 
course of ceftaroline fosamil (600 mg, 
twice daily) which effectively treated the 
pneumonia; his fever subsided, his white 
blood cell count decreased from 20.7 
x 109/L to 7.8 x 109/L and a chest X-ray 
showed improvement in the lungs. Fol-
lowing treatment with ceftaroline fosamil 
and the patient’s gradual improvement 
in condition, he was discharged from 
the ICU to a general ward without ven-
tilator support. The patient remained in 
hospital for 3 months and never regained 
consciousness. Eventually, the patient’s 
organ function deteriorated due to com-
plications of his cardiac arrest leading 
to organ failure. After brain death was 
confirmed, treatments were gradually 
withdrawn and the patient died of organ 
failure. 

Pleural empyema
Patient 3, an 84-year-old male, was 
admitted to the accident and emer-
gency department and then the ICU with 
breathing difficulties and chest pain on 
the left side. A chest X-ray showed pleural 
effusion on the left side and a computed 
tomography scan showed empyema. 
Chest drainage was performed twice 

and smear staining of the second pleu-
ral fluid sample revealed Galanz-positive 
cocci and thus confirmed the diagnosis of 
empyema. The patient began treatment 
with ceftriaxone on day 1. Respiratory cul-
tures were available on day 2; the culture 
of pleural fluid was negative, but sputum 
culture was positive for K. pneumoniae. 
As a result of ineffective treatment and 
results of the second pleural fluid smear, 
the patient was switched to ceftaroline 
fosamil on day 4. The patient experienced 
improvement in clinical symptoms and 
oxygenation, and was discharged to a 
general ward on day 8 to complete his 
course of ceftaroline fosamil therapy. 
A computed tomography scan showed 
improvement in the lungs and his clinical 
symptoms improved; his empyema drain-
age became clear and reduced in volume, 
his peak body temperature fell and labo-
ratory parameters (white blood cell count 
and procalcitonin levels) improved. His 
vital organs also showed normal function 
and he was able to return to his normal 
diet. Given the patient’s age and multiple 
comorbidities, he was kept in hospital for 
monitoring and treatment of his other 
chronic diseases, and was finally dis-
charged on day 75. 

Community-acquired pneumonia
Patient 4, a 94-year-old male, had been 
admitted to hospital multiple times for 
cardiovascular issues and had become 
bed-ridden. He was admitted to the acci-
dent and emergency department and 
then the ICU with fever (38°C), short-
ness of breath, cough with phlegm and 
a peripheral capillary oxygen saturation 
of 78%. CAP was diagnosed based on a 
chest X-ray. The patient was given com-
bination therapy with piperacillin/tazo-
bactam (2.25 g every 8 hours) and once 
daily levofloxacin (250 mg) for a total of  
5 days, with the dosage adjusted for 
renal insufficiency. However, treatment 
was ineffective. BAL cultures revealed 
that CAP was due to MSSA. On day 6, 
therapy was switched to a 7-day course 
of meropenem (1 g every 8 hours),  
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Table 1: Summary of cases and clinical outcomes

Case Age & 
Sex

Date;  
department

Medical 
history

Mechanical 
ventilation Diagnosis Bacterial culture (test, 

result)
Prior therapy and  
duration

Ceftaroline fosamil 
dose and duration Patient outcome Clinical response at end of treatment 

with ceftaroline fosamil Adverse effects

1 19 M
Nov 2014; 
General ward 
then ICU

Cardiac 
arrest Yes VAP

Day 22:
Coagulase test: Positive
BAL: MRSA*

Day 1–14: 
Meropenem + linezolid (ineffective)
Day 15–17: 
Ceftazidime (ineffective)

Day 18–31: 
600 mg IV BD

Improvement
Day 32–37:  Further monitoring
Day 38:  Discharged to general ward and taken off 

mechanical ventilation

Clinical cure
Death 3 months later due to complications 
of cardiac arrest and multiple organ failure

None

2 87 F
Nov 2014;
General ward 
then ICU

CHD, DM, 
CRF & 
HTN

Yes HAP
Day 7: 
Coagulase test: Positive
Sputum culture: MRSA

Day 1–7: Ceftazidime (ineffective) Day 8–16:
600 mg IV BD

Improvement
Day 13:  Discharged to general ward for further monitoring 

to complete 4 days of ceftaroline fosamil therapy 
Day 24:  Discharged home

Clinical cure None

3 84 M Nov 2014; 
A&E then ICU

CHD, DM,   
HTN No Empyema of 

the left lung

Day 2:
ESBL test: Negative
Sputum culture: K. pneumoniae 
Smear staining of pleural fluid: 
Galanz-positive cocci
Pleural fluid culture: Negative

Day 1–3: 
Ceftriaxone (ineffective)

Day 4–13:
600 mg IV BD

Improvement
Day 8: Discharged to general ward for further monitoring 
and to complete 6 days of ceftaroline fosamil therapy 
Day 15–74: Treatment of other chronic diseases
Day 75: Discharged home

Clinical cure None

4 94 M Dec 2014; 
A&E then ICU HTN, CHD Yes CAP

Day 3: 
Coagulase test: Positive
BAL: MSSA

Day 1–5: 
Piperacillin/tazobactam + levofloxacin 
(ineffective)
Day 6–12: 
Meropenem (ineffective)

Day 13–21:
600 mg IV BD

Improvement
Day 22:  Transferred to government hospital on patient’s 

request
Clinical cure None

5 68 M
Jan 2015; 
General ward 
then ICU

None Yes Post-influenza 
pneumonia

Day 31: 
Coagulase test: Positive
BAL: MSSA

Day 1–5: 
Piperacillin + tazobactam (ineffective) 
Day 6–15: 
Ceftaroline fosamil (ineffective due to 
infection caused by influenza A)
Day 12–37: 
ECMO + meropenem + linezolid 
(ineffective)

Day 36–49:
2nd administration, 
600 mg IV BD

Improvement
Day 50–57: Further monitoring
Day 58: Commence voriconazole for 21 days
Day 81: Discharged to general ward for further monitoring
Day 112: Discharged home

Clinical cure None

6 85 M
Feb 2015;
General ward 
then ICU

COPD, 
HTN Yes Aspiration 

pneumonia

In general ward:  
Coagulase test: Positive
BAL: MRSA

In general ward: 
Vancomycin for 14 days (ineffective)

Day 1–11: 
600 mg IV BD

Improvement and taken off antibiotics
Day 13:  Discharged to general ward for further monitoring 

and treatment of other chronic diseases
Day 60: Discharged home

Clinical cure None

7 61 M Feb 2015;
ICU

Colorectal 
cancer Yes HAP None, empirical treatment for 

chemotherapy patient
Day 1–5: 
Meropenem (ineffective)

Day 6–11:
600 mg IV BD Death Death at Day 12 due to compilations of 

cancer and deteriorating baseline status None

8 81 F Apr 2015; 
A&E then ICU HTN Yes CAP

Day 3: 
BAL: Candida albicans
Day 6:
Coagulase test: Positive
BAL: MRSE 

Day 1–7: 
Meropenem + levofloxacin (ineffective)
Day 4–16: 
Micafungin 50 mg QID

Day 8–16:
600 mg IV BD

Improvement 
Day 17–30: Switched to voriconazole 
Day 31: Discharged to general ward for further monitoring
Day 32–146: Treatment of other chronic diseases
Day 147: Discharged home

Clinical cure None

9 85 M Jun 2015;
A&E then ICU COPD Yes Aspiration 

pneumonia

Day 4:
ESBL test: Negative
BAL: K. pneumoniae (Heavy)

Day 1–7: 
Meropenem + levofloxacin (ineffective)

Day 8–21:
600 mg IV BD

Improvement
Day 14:  Discharged to general ward for further monitoring 

and to complete 7 days of ceftaroline fosamil 
therapy and further monitoring

Day 22–61: Treatment of other chronic diseases
Day 62: Discharged home

Clinical cure None

10 80 F Jul 2015; 
A&E then ICU HTN, DM Yes CAP No pathogenic bacteria found No prior therapy Day 1–2:

600 mg IV BD 

Improvement
Day 3:  Discharged to general ward for further monitoring 

and to commence piperacillin + tazobactam + 
azithromycin for 7 days

Day 11–36: Treatment of other chronic diseases
Day 37: Discharged home

Clinical cure None

*Three BAL cultures performed with two showing MRSA and one MSSA. 
A&E, accident and emergency; BAL, bronchoalveolar lavage; BD, twice daily; CAP, community-acquired pneumonia; COPD, chronic obstructive pulmonary disease; CHD, chronic heart disease;  
CRF, chronic renal failure; DM, diabetes mellitus; ECMO, extracorporeal membrane oxygenation; HAP, hospital-acquired pneumonia; HTN, hypertension; ICU, intensive care unit; IV, intravenous;  
MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; QID; four times daily.
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Table 1: Summary of cases and clinical outcomes

Case Age & 
Sex

Date;  
department

Medical 
history

Mechanical 
ventilation Diagnosis Bacterial culture (test, 

result)
Prior therapy and  
duration

Ceftaroline fosamil 
dose and duration Patient outcome Clinical response at end of treatment 

with ceftaroline fosamil Adverse effects

1 19 M
Nov 2014; 
General ward 
then ICU

Cardiac 
arrest Yes VAP

Day 22:
Coagulase test: Positive
BAL: MRSA*

Day 1–14: 
Meropenem + linezolid (ineffective)
Day 15–17: 
Ceftazidime (ineffective)

Day 18–31: 
600 mg IV BD

Improvement
Day 32–37:  Further monitoring
Day 38:  Discharged to general ward and taken off 

mechanical ventilation

Clinical cure
Death 3 months later due to complications 
of cardiac arrest and multiple organ failure

None

2 87 F
Nov 2014;
General ward 
then ICU

CHD, DM, 
CRF & 
HTN

Yes HAP
Day 7: 
Coagulase test: Positive
Sputum culture: MRSA

Day 1–7: Ceftazidime (ineffective) Day 8–16:
600 mg IV BD

Improvement
Day 13:  Discharged to general ward for further monitoring 

to complete 4 days of ceftaroline fosamil therapy 
Day 24:  Discharged home

Clinical cure None

3 84 M Nov 2014; 
A&E then ICU

CHD, DM,   
HTN No Empyema of 

the left lung

Day 2:
ESBL test: Negative
Sputum culture: K. pneumoniae 
Smear staining of pleural fluid: 
Galanz-positive cocci
Pleural fluid culture: Negative

Day 1–3: 
Ceftriaxone (ineffective)

Day 4–13:
600 mg IV BD

Improvement
Day 8: Discharged to general ward for further monitoring 
and to complete 6 days of ceftaroline fosamil therapy 
Day 15–74: Treatment of other chronic diseases
Day 75: Discharged home

Clinical cure None

4 94 M Dec 2014; 
A&E then ICU HTN, CHD Yes CAP

Day 3: 
Coagulase test: Positive
BAL: MSSA

Day 1–5: 
Piperacillin/tazobactam + levofloxacin 
(ineffective)
Day 6–12: 
Meropenem (ineffective)

Day 13–21:
600 mg IV BD

Improvement
Day 22:  Transferred to government hospital on patient’s 

request
Clinical cure None

5 68 M
Jan 2015; 
General ward 
then ICU

None Yes Post-influenza 
pneumonia

Day 31: 
Coagulase test: Positive
BAL: MSSA

Day 1–5: 
Piperacillin + tazobactam (ineffective) 
Day 6–15: 
Ceftaroline fosamil (ineffective due to 
infection caused by influenza A)
Day 12–37: 
ECMO + meropenem + linezolid 
(ineffective)

Day 36–49:
2nd administration, 
600 mg IV BD

Improvement
Day 50–57: Further monitoring
Day 58: Commence voriconazole for 21 days
Day 81: Discharged to general ward for further monitoring
Day 112: Discharged home

Clinical cure None

6 85 M
Feb 2015;
General ward 
then ICU

COPD, 
HTN Yes Aspiration 

pneumonia

In general ward:  
Coagulase test: Positive
BAL: MRSA

In general ward: 
Vancomycin for 14 days (ineffective)

Day 1–11: 
600 mg IV BD

Improvement and taken off antibiotics
Day 13:  Discharged to general ward for further monitoring 

and treatment of other chronic diseases
Day 60: Discharged home

Clinical cure None

7 61 M Feb 2015;
ICU

Colorectal 
cancer Yes HAP None, empirical treatment for 

chemotherapy patient
Day 1–5: 
Meropenem (ineffective)

Day 6–11:
600 mg IV BD Death Death at Day 12 due to compilations of 

cancer and deteriorating baseline status None

8 81 F Apr 2015; 
A&E then ICU HTN Yes CAP

Day 3: 
BAL: Candida albicans
Day 6:
Coagulase test: Positive
BAL: MRSE 

Day 1–7: 
Meropenem + levofloxacin (ineffective)
Day 4–16: 
Micafungin 50 mg QID

Day 8–16:
600 mg IV BD

Improvement 
Day 17–30: Switched to voriconazole 
Day 31: Discharged to general ward for further monitoring
Day 32–146: Treatment of other chronic diseases
Day 147: Discharged home

Clinical cure None

9 85 M Jun 2015;
A&E then ICU COPD Yes Aspiration 

pneumonia

Day 4:
ESBL test: Negative
BAL: K. pneumoniae (Heavy)

Day 1–7: 
Meropenem + levofloxacin (ineffective)

Day 8–21:
600 mg IV BD

Improvement
Day 14:  Discharged to general ward for further monitoring 

and to complete 7 days of ceftaroline fosamil 
therapy and further monitoring

Day 22–61: Treatment of other chronic diseases
Day 62: Discharged home

Clinical cure None

10 80 F Jul 2015; 
A&E then ICU HTN, DM Yes CAP No pathogenic bacteria found No prior therapy Day 1–2:

600 mg IV BD 

Improvement
Day 3:  Discharged to general ward for further monitoring 

and to commence piperacillin + tazobactam + 
azithromycin for 7 days

Day 11–36: Treatment of other chronic diseases
Day 37: Discharged home

Clinical cure None

*Three BAL cultures performed with two showing MRSA and one MSSA. 
A&E, accident and emergency; BAL, bronchoalveolar lavage; BD, twice daily; CAP, community-acquired pneumonia; COPD, chronic obstructive pulmonary disease; CHD, chronic heart disease;  
CRF, chronic renal failure; DM, diabetes mellitus; ECMO, extracorporeal membrane oxygenation; HAP, hospital-acquired pneumonia; HTN, hypertension; ICU, intensive care unit; IV, intravenous;  
MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus; QID; four times daily.
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which also proved ineffective. On day 13, 
the patient started ceftaroline fosamil 
and continued for 9 days until day 21. 
His clinical symptoms improved over the 
course of treatment; his sputum gradu-
ally reduced, his white blood cell count 
decreased from 23.8 x 109/L to 9.4 x 109/L 
and a chest X-ray showed improvement 
in the lungs, allowing ventilator support to 
be reduced until it was no longer needed. 
BAL cultures showed that MSSA was 
cleared by day 21 and he was transferred 
to a government hospital on day 22 at the 
request of his family.

Patient 10, an 80-year-old female, 
was admitted to the ICU with type 2 
respiratory failure and underwent intuba-
tion and mechanical ventilation. CAP was 
diagnosed and although no pathogenic 
bacteria were detected, MRSA was sus-
pected because of her past history; cef-
taroline fosamil was chosen as empirical 
treatment owing to its broad-spectrum 
action and its MRSA activity. The patient 
received ceftaroline fosamil for 2 days 
and experienced improvement in clinical 
symptoms; her dyspnoea improved, her 
heart rate fell and indirect indicators (respi-
ratory rate, FiO2 and blood gas analysis) 
suggested an improvement in lung func-
tion, with her vital organs showing nor-
mal function. She was then discharged to 
a general ward on day 3 and switched to 
a 7-day course of piperacillin, tazobactam 
and azithromycin due to improvement of 
symptoms. She was kept in the general 
ward to treat other chronic diseases and 
discharged home on day 37.

Discussion
Pneumonia represents a significant bur-
den to both patients and healthcare 
systems and requires early and effec-
tive treatment to improve long-term 
outcomes.12 Antimicrobial therapy is the 
cornerstone of treatment for pneumonia, 
but there is an increasing trend of anti-
biotic resistance that can hinder effective 
treatment. MRSA remains one of the 
major causes of pneumonia, accounting 
for 20–40% of all HAP and VAP cases,6 

and its emergence has further compli-
cated treatment, owing to its resistance 
to antibiotics commonly recommended 
for the empirical treatment of pneumo-
nia.17 Treatment of pneumonia, there-
fore, requires differential diagnosis of the 
pathogen to ensure prescription of the 
appropriate course of antibiotics. Inad-
equate treatment can lead to extended 
hospital stays and increased costs of 
care. A retrospective study conducted 
in the USA in 128 CAP patients with S. 
aureus isolates found that patients with 
MRSA-CAP were significantly more likely 
to receive inappropriate initial therapy 
than MSSA-CAP patients, and that both 
MRSA- and MSSA-CAP are associated 
with poor outcomes and average hospital 
costs of US$127,922.18

The clinical efficacy of ceftaroline 
fosamil in treating CAP has been demon-
strated in various strains of bacteria; how-
ever it has not been adequately studied 
in MRSA.19 In the multicentre, retrospec-
tive CAPTURE study, which evaluated 
the clinical use of ceftaroline fosamil in  
398 patients with CAP, the rates of clinical 
success for patients with MRSA, MSSA 
or S. pneumonia in the general medical 
wards were 76%, 80% and 83%, respec-
tively.4 Data on off-label use of ceftaroline 
fosamil in 40 patients from the CAPTURE 
study also showed efficacy of ceftaroline 
fosamil in treating HAP and VAP, with an 
overall clinical success rate of 75%, and a 
clinical success rate of 58% in MRSA-HAP 
cases and 57% in MRSA-VAP cases.15 A 
phase IV clinical study comparing cef-
taroline fosamil with ceftriaxone plus 
vancomycin in patients with CAP with 
risk factors for MRSA has recently been 
completed and its results are awaited,20 
but a recent retrospective cohort study 
by Arshad et al. has provided further evi-
dence for ceftaroline fosamil’s efficacy in 
MRSA pneumonia.5 A total of 40 patients 
with healthcare-associated pneumonia 
or HAP due to MRSA were treated with 
ceftaroline fosamil. Clinical success was 
seen in 20 of the 22 patients who met 
the 14-day clinical response criteria, 

while 28-day mortality was observed in 
four patients (10%) ; of these, three had 
debilitating comorbid conditions and an  
overall Acute Physiology and Chronic 
Health Evaluation (APACHE) II score 
greater than 18.5

In our case series, ceftaroline 
fosamil was used to treat 10 patients 
with pneumonia, including CAP, HAP and 
VAP. We first tried ceftaroline fosamil in 
a few selected cases of MRSA pneumo-
nia; when repeated cultures showed that 
ceftaroline fosamil was effective in clear-
ing MRSA, we gradually started to use 
ceftaroline fosamil in more pneumonia 
cases. Nine patients had received therapy 
prior to ceftaroline fosamil with unsatis-
factory outcomes. All but one patient 
had underlying comorbidities, including 
hypertension, diabetes and cancer. Nine 
patients experienced clinical cure after 
their course of ceftaroline fosamil while 
one patient died as a result of cancer 
complications before ceftaroline fosamil 
treatment could be completed. MRSA 
cultures were found in three of the  
10 cases and these patients were consid-
ered clinically cured of pneumonia after 
9 to 14 days of ceftaroline fosamil. Four 
cases were chosen for further discus-
sion as they were identified as particu-
larly noteworthy scenarios not commonly 
encountered in everyday practice. Cef-
taroline fosamil was well tolerated in all 
patients with no adverse effects reported.

Patient 1 is an interesting example 
of MRSA pneumonia, in this case MRSA-
VAP. Ceftaroline fosamil proved to be 
a good alternative treatment to initial 
empiric antibiotic therapy, although the 
patient never regained consciousness 
and died 3 months later due to complica-
tions of his cardiac arrest. The additional 
two MRSA cases (patient 2, HAP; and 
patient 6, aspiration pneumonia) also 
achieved clinical cure after ceftaroline 
fosamil treatment, following initial failure 
with prior therapies.

Patient 3 is not strictly a pneumonia 
case, but empyema is usually caused by 
an infection that spreads from the lungs 
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and leads to a build up of pus in the pleu-
ral space, and typically develops after 
pneumonia. After treatment with ceftri-
axone proved ineffective, this patient was 
switched to ceftaroline fosamil and the 
infection was cleared. This case is simi-
lar to one reported by Lin and colleagues, 
whereby a patient with recurrent MRSA 
pneumonia with empyema due to a bron-
chopleural fistula experienced clinical 
cure of his empyema following ceftaro-
line fosamil treatment after previous inad-
equate response to other antibiotics.21

Patient 4 initially appears as a 
simple MSSA case that should be easily 
cleared by standard treatment, but the 
patient failed a total of three antibiotics 
given for adequate durations. In these 
cases, undetected pathogens such as 
MRSA should be considered. Ceftaro-
line has demonstrated in vitro activity in 
multidrug-resistant bacterial strains, with 
one surveillance programme in the USA 
between 2008–2010 revealing sustained 
potency and spectrum against multidrug-
resistant S. aureus as well as multidrug-
resistant S. pneumoniae.22

Patient 10 illustrates the common 
issue of CAP where the bacteria cannot 
be detected. Sputum and blood cultures 
often provide negative results due to poor 
sensitivity and specificity to pathogens,23 
and initiation of antimicrobial therapy 
before sputum and blood sample collec-
tion may also compromise test results. 
Moreover, sputum culture test results 
typically take several days; hence the ini-
tiation of an empirical pneumonia treat-
ment with broad-spectrum antibiotics is 
often required prior to susceptibility test 
results. We chose to initiate empirical 
CAP treatment with ceftaroline fosamil 

owing to her past history of MRSA and 
ceftaroline’s promising in vitro activity 
against a broad range of bacterial patho-
gens. Our patient, who experienced 
rapid clinical improvement after ceftaro-
line fosamil treatment, was switched to 
piperacillin, tazobactam and azithromycin 
when the signs and symptoms of infec-
tion had subsided and was subsequently 
managed in the general ward setting.

Conclusion 
This case series further adds to the 
growing evidence suggesting ceftaroline 
fosamil is efficacious in various forms 
of pneumonia as well as those caused 
by MRSA. However, this study is small, 
uncontrolled and entangled by con-
founding factors. Further investigation of 
ceftaroline fosamil in this setting is war-
ranted.
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1. Objective

The purpose of this consensus paper 
is to assist healthcare professionals 
in primary-care settings in managing 

patients who have been prescribed non-
vitamin K oral anticoagulants (NOACs) 
and experience a bleeding event. 

2. Introduction
2.1 Why is it important for 
primary-care physicians to know 
more about NOACs?

Atrial fibrillation (AF) is a prevalent cardiac 
disorder affecting 1–2% of the general 

population and up to 10% of people aged 
>75 years.1-4 However, the ageing popula-
tion and increasing prevalence of cardio-
vascular disease are anticipated to further 
increase the prevalence of AF; the greater 
number of diagnostic tools available to 
facilitate opportunistic screening of AF 
will also contribute.5-7 Consequently, it is 
likely that primary-care physicians will see 
more patients with AF in their clinics.

AF is a leading risk factor for stroke, 
which is often fatal or has debilitating con-
sequences.8 Therefore, the management 
strategy for patients with AF typically 

includes the use of oral anticoagulants as 
stroke prevention.9 Historically, the only 
oral anticoagulants available were vitamin 
K antagonists, such as warfarin.9 While 
these agents have demonstrable efficacy 
in preventing stroke, warfarin-related 
bleeding is associated with an increased 
mortality risk, which limits the overall clin-
ical utilization of these agents.10  

NOACs circumvent many of the 
practical and clinical drawbacks of warfa-
rin therapy and have become a therapeu-
tic mainstay in the management of stroke 
for eligible patients.1 However, while 

Consensus Statements on the Prevention 
and Management of NOAC-Associated 
Bleeding in General Practice in Hong Kong

This local consensus document is 
endorsed by the Hong Kong Society for 
Thrombosis and Haemostasis (HKSTH).
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NOACs are associated with a lower risk 
of bleeding than vitamin K antagonists, 
patients on NOACs still have an elevated 
risk of major bleeds that may lead to dire 
consequences.9 Therefore, understand-
ing how to use NOACs effectively and 
safely, and to manage NOAC-associated 
bleeding is essential for primary-care phy-
sicians.

2.2 Practical and clinical 
benefits of NOACs
Compared with warfarin, NOACs have 
offered at least non-inferior efficacy and 
a more favourable safety profile in four 
large randomized controlled trials.11-14 
NOACs also have a much higher thera-
peutic index than warfarin and a pre-
dictable pharmacokinetic profile, which 
facilitates fixed dosing and eliminates the 
need for routine laboratory monitoring.15 

Additional clinical studies have dem-
onstrated that NOACs are associated with 
a significantly lower risk of haemorrhagic 
stroke, all-cause mortality and intracranial 
haemorrhage than warfarin.16 Collectively, 
the practical convenience and enhanced 
safety profile of NOACs over vitamin K 
anticoagulants offer substantial benefit 
in the long-term management of patients 
with AF.

2.3 Pharmacokinetic and 
pharmacodynamic properties of 
NOACs

To date, four NOACs – dabigatran, rivarox-
aban, apixaban and edoxaban – have been 
approved in Hong Kong for reducing the 
risk of stroke and systemic embolism in 
patients with non-valvular AF (NVAF).17-20 

 Each of these drugs has a different  
pharmacokinetic profile (Table 1).

3. General clinical 
assessment
With regard to managing NOAC-associ-
ated bleeding, baseline clinical param-
eters should be established for patients 
prior to initiating NOAC therapy. Clinical 
assessment provides information for 
deciding whether the patient is suitable 

for NOAC therapy and as a reference to 
determine the severity of bleeding, if 
applicable. 

3.1 Patients should have 
regular renal function checks 
and be referred to a specialist if 
progressive renal impairment is 
identified

A notable proportion of active drug and 
metabolites of NOACs are excreted by 
the kidney. Therefore, renal impairment 
is associated with drug accumulation 
and an increased risk of bleeding. This 
is a particularly important consideration 
for patients prescribed dabigatran or 
edoxaban because a higher proportion 
of the active drug is eliminated through 
the kidneys (85% and 50%, respectively) 
compared with rivaroxaban (~33%) and 
apixaban (27%).21-24 Accordingly, annual 
renal function tests should be consid-
ered for all patients prescribed NOACs, 
with tests conducted more frequently 

when deterioration in renal function is 
detected.1,25 

It is recommended that renal func-
tion be estimated (creatinine clearance 
[CrCl] in units of mL/min) using the Cock-
croft-Gault (CG) equation, as this method 
was used during the clinical development 
of NOACs.26 The formula for CrCl estima-
tion is:

For creatinine in μmol/L:

1.23 x (140–age [years]) x weight [kg] (x 0.85 if female)

serum creatinine [μmol/L]

For creatinine in mg/dL:

(140–age [years]) x weight [kg] (x 0.85 if female)

72 x serum creatinine [mg/dL]

Renal function declines with age, so 
the 2015 European Heart Rhythm Associ-
ation (EHRA) guidelines recommend that 
renal function tests be performed every 

Table 1. Mechanism of action and pharmacokinetic characteristics of approved 
NOACs21-24 

Parameter Dabigatran Rivaroxaban Apixaban Edoxaban

Mechanism of action
Direct 

thrombin 
inhibitor

Direct factor Xa inhibitor

Oral bioavailability 6.5% 80–100%* 50% 62%

Tmax (h) 2–6 2–4 3-4 1–2

Half-life (h) 12–14
5–9 (young)

11–13 
(elderly)

12 10–14

Prodrug Yes No No No

Renal clearance of  
active drug 85% 33% 27% 50%

Plasma protein binding 34–35% 92–95% 87% 55%

Dosing (stroke 
prevention in NVAF 
indication)

Fixed, 
twice daily

Fixed, 
once daily

Fixed, 
twice daily

Fixed, 
once daily

*15–20 mg to be taken with food. Oral bioavailability reduced to 66% under fasting conditions.
NVAF, non-valvular atrial fibrillation; Tmax, time to maximum serum concentration
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6 months in patients aged 75–80 years, 
particularly if the prescribed NOAC is dab-
igatran or edoxaban.26 NOAC dose adjust-
ment may be necessary in response to 
changes in renal function (Figure 1).26 

Importantly, apixaban, edoxaban 
and rivaroxaban are not recommended 
for patients with CrCl <15 mL/min, and 
dabigatran is not recommended for 
patients with CrCl <30 mL/min.17-19 In 
addition, edoxaban should not be used 
in patients with CrCl >95 mL/min due to 
an observed increase in the risk of isch-
aemic stroke compared with warfarin at 
the highest edoxaban dose studied.27 

3.2 Baseline complete blood 
counts should be reviewed 
when initiating NOAC treatment

Obtaining complete blood counts prior to 
initiating NOAC therapy can assist in iden-
tifying comorbid conditions (eg, anaemia, 
thrombocytopenia or infection). Addition-
ally, baseline haemoglobin tests are use-
ful for physicians evaluating the severity 
of subsequent bleeding episodes, if they 
arise.28 Therefore, it is recommended that 
haemoglobin tests be performed annu-
ally.25

3.3 Liver function should be 
assessed when initiating NOAC 
treatment

Patients with impaired liver function are at 
a higher risk of bleeding due to impaired 
drug metabolism and a reduction in coag-
ulation factor synthesis.29 Thus, liver func-
tion tests should be performed yearly.26 

3.4 Potential drug-drug 
interactions related to increased 
bleeding risk should be checked

While drug interactions are less frequent 
with NOACs than warfarin, there are still 
clinically significant, and possibly fatal, 
interactions that must be avoided.17-19 
Concomitant medications associated 
with increased risk of bleeding, such as 
aspirin and non-steroidal anti-inflamma-
tory drugs (NSAIDs), should be used with 
caution.26 Additionally, since the majority 

of NOACs are excreted to some extent by 
the p-glycoprotein transporter and metab-
olized by the enzyme CYP3A4, active sub-
stances that strongly interact with these 
pathways, such as human immunodefi-
ciency virus (HIV) protease inhibitors and 
azole-antimycotics, should be avoided.26 
Agents that inhibit the metabolic path-
ways of NOACs may lead to increased 
drug exposure, which also increases the 
risk of a bleeding event. 

Therefore, it is recommended that 
physicians refer to the prescribing infor-
mation of each individual NOAC before 
co-prescribing any medication. The EHRA 
2015 guidelines on anticoagulant use in 
NVAF provide a table of potential drug 
interactions for NOACs and correspond-
ing dosing recommendations.26 However, 
data on clinical outcomes of these poten-
tial drug-drug interactions with NOACs 
are very limited.

3.5 Traditional Chinese 
medicines (TCMs) should be 
avoided in patients prescribed 
NOACs

Patients prescribed NOACs should be 
queried about their use of TCMs, as there 
is some evidence that TCMs, such as 
gingko biloba, increase the risk of bleed-
ing.30 While there are currently no data 
to suggest a direct interaction between 
TCMs and NOACs, the lack of evidence 
confirming the safety of TCM use in 
patients prescribed NOACs suggests 
that concomitant use of TCMs should be 
avoided.

4. Bleeding risk 
assessment
4.1 HAS-BLED scores should be 
used to assess a patient’s risk of 
bleeding

In contrast to other antithrombotic 
agents, such as warfarin, the higher 
therapeutic index of NOACs significantly 
reduces the risk of bleeding. However, 
bleeding remains a risk and care must 
be taken to identify possible bleed-
ing events as sometimes bleeding is 

not obvious. Accordingly, bleeding risk 
assessment is important for patients 
administered NOACs. HAS-BLED scor-
ing has shown high predictive accuracy, 
with a higher risk of major bleeding 
observed in patients with AF on oral anti-
coagulants with an increased HAS-BLED 
score (p=0.007).31 

HAS-BLED was developed using 
data from AF patients taking warfarin. 
Therefore, HAS-BLED scores (Table 2) 
can be used to stratify patients likely to be 
at high risk of bleeding, allowing regular 
monitoring to be arranged.32 For patients 
with a HAS-BLED score of ≥3, caution 
and regular review are recommended. 
Additionally, efforts to correct potentially 
modifiable risk factors for bleeding, such 
as hypertension, concomitant drug and 
alcohol consumption (antiplatelet agents/
NSAIDs and ≥8 standard drinks/week), 
are warranted.1 

A high bleeding risk score may not 
necessarily preclude NOAC treatment.32 
Rather, bleeding risk factors should be 
identified and modifiable factors cor-
rected.32 The European Society of Cardi-
ology (ESC) 2016 guidelines also suggest 
modifiable (Table 3) and non-modifiable 
risk factors for bleeding in anticoagulated 
patients based on factors used in bleed-
ing risk score calculators. 

4.2 For management of fragile 
patients, eg, patients aged ≥75 
years or with a low body weight 
(≤60 kg), a specialist should be 
consulted and a referral made, as 
necessary

Elderly patients often have poor renal 
function33 and are consequently at greater 
risk of NOAC drug accumulation. Addi-
tionally, elderly patients often have mul-
tiple comorbidities, making polypharmacy 
common.33 Therefore, in these patients, 
drug-drug interactions that may result in 
an increase in drug exposure should be 
checked carefully. It is important to note 
that the relative contribution of comorbid-
ities to dose adjustment is not well estab-
lished, necessitating the need for close 
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monitoring of these patients. In addition, 
it should be presumed that patients with 
a lower body weight will have increased 
plasma drug concentrations. However, 
there are few trials that include patients 
with a body weight ≤60 kg. Therefore, 
due to the complexity of the clinical pre-
sentation of fragile patients, it is essen-
tial to consult a specialist and refer these 
patients when necessary.

4.3 An expert in the use of 
NOACs must be consulted 
regarding perioperative 
management of patients 
prescribed a NOAC

In the case of perioperative manage-
ment, an expert in the use of NOACs, 
such as a cardiologist, haematologist 
or neurologist, must be consulted. The 
2015 EHRA guidelines classified a list of 
elective surgical interventions accord-
ing to bleeding risk, and included a gen-
eral recommendation on when to stop 
NOAC therapy prior to elective surgical 
intervention, which could be used as a 
reference when attempting to strike a 
balance between risk of thrombosis and 
risk of bleeding.26 

The duration of NOAC treatment 
interruption or cessation should be 
evaluated carefully prior to surgery and 
should be individualized by balancing 
the risks of thrombosis and bleeding for 
each patient.34 The appropriate time to 
stop NOACs prior to surgery depends 
on patient renal function, the procedure-
related bleeding risk and the half-life of 
the relevant NOAC.34 One study showed 
that a specified perioperative protocol for 
interrupting dabigatran therapy, based 
on renal function and procedure-related 
bleeding risk, can minimize bleeding risk 
and that a short interruption does not 
require heparin bridging.35 

For procedures with immedi-
ate and complete haemostasis, NOAC 
therapy can be resumed 6–8 hours after 
the intervention.26 However, resum-
ing full-dose anticoagulation within 
48–72 hours following the procedure 

may increase the risk of bleeding.26 The 
EHRA guidelines also recommend that 
restarting NOAC therapy be deferred for  
48–72 hours after a surgical procedure, 
if it is associated with patient immobili-
zation.26 For immediate care, initiating 
low-molecular-weight heparin (LMWH) 
6–8 hours after surgery is considered 
appropriate, provided haemostasis has 
been achieved.26 

5. Managing NOAC-
associated bleeding
5.1 In cases of minor bleeding, 
clinical vigilance must be 
exercised in deciding whether to 
refer or admit the patient

Minor bleeding is usually managed  
successfully by standard clinical interven-
tions (Figure 2).26,36 However, it should be 
emphasized that minor bleeding is not 

Table 2. HAS-BLED bleeding risk scoring31 

HAS-BLED Score

Hypertension (systolic blood pressure >160 mmHg) 1

Abnormal renal and liver function (1 point each) 1 or 2

Stroke 1

Bleeding tendency/predisposition 1

Labile INRs (if on warfarin) 1

Elderly (>65 years) 1

Drugs or alcohol (1 point each) 1 or 2

HAS-BLED, Hypertension, Abnormal renal/liver function, Stroke, Bleeding history or predisposition, Labile INR, Elderly, Drugs and 
alcohol concomitantly; INR, international normalized ratio

Table 3. Modifiable risk factors according to the 2016 ESC Guidelines25

Modifiable bleeding risk factors

Hypertension (especially when systolic blood pressure is >160 mmHg)†‡¶

Labile INR or time in therapeutic range <60%† in patients on vitamin K antagonists

Medication predisposing to bleeding, such as antiplatelet drugs and NSAIDs†§

Excess alcohol (≥8 standard drinks/week)†‡

Potentially modifiable bleeding risk factors

Anaemia‡¶§

Impaired renal function†‡¶§

Impaired liver function†‡

Reduced platelet count or function‡

†Derived from the HAS-BLED score; ‡Derived from the HEMORR2HAGES score; ¶Derived from the ATRIA score; §Derived from the  
ORBIT score
ATRIA, AnTicoagulation and Risk factors In Atrial fibrillation; ESC, European Society of Cardiology; HAS-BLED, Hypertension, Abnormal 
renal/liver function, Stroke, Bleeding history or predisposition, Labile INR, Elderly, Drugs and alcohol concomitantly; HEMORR2HAGES, 
hepatic or renal disease, ethanol abuse, malignancy, older (age >75), reduced platelet count or function, rebleeding risk (prior bleed; 2 
points), hypertension (uncontrolled), anaemia, genetic factors (CYP2C9 polymorphisms), excessive fall risk (including neuropsychiatric 
disease) and stroke; INR, international normalized ratio; ORBIT, Outcomes Registry for Better Informed Treatment of Atrial Fibrillation
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Figure 2. Clinical strategies in the management of mild, moderate and life-threatening bleeding. Adapted from the EHRA 2015 
Guidelines26

Figure 3. Clinical strategies to manage moderate/severe and life-threatening bleeding in the specialist and hospital care 
setting. Adapted from the EHRA 2015 Guidelines26

Supportive measures:
• Mechanical compression
• Endoscopic haemostasis if gastro- 

intestinal bleed
• Surgical haemostasis
• Fluid replacement (colloids, if needed)
• RBC substitution, if needed
• Fresh frozen plasma (as plasma 

expander)
• Platelet substitution (if platelet 

count ≤60 x 109/L)

For dabigatran:
• Maintain adequate diuresis
• Consider haemodialysis
• (Charcoal haemoperfusion?)

Supportive measures+
• PCC (eg, CoFact®) 50 U/kg; 

+ 25 U/kg if indicated
• aPCC (Feiba®) 50 U/kg; max 200 U/kg/day
• rFVlla (NovoSeven®) 90 μ/kg 

(no data about additional benefit)

Supportive measures+
idarucizumab 5g IV, 
if indicated

Rivaroxaban Apixaban Edoxaban Dabigatran

Is antidote 
available?

Specialist/hospital care

Moderate severe bleeding Life-threatening bleeding

No
Yes

• Inquire about last NOAC intake
• Blood sample to determine creatinine (clearance), haemoglobin and WBC
• Inquire lab on possibility for rapid coagulation assessment

• Delay or discontinue next dose
• Reconsider concomitant medication
• Treat the underlying conditions/ 

bleeding risk factors

Immediate referral to specialists
or

hospital admission

Bleeding while using a NOAC

Mild bleeding
Moderate severe bleeding

Life-threatening bleeding

or

ERHA, European Heart Rhythm Association; NOAC, non-vitamin K oral anticoagulant; WBC, white blood cell

aPCC, activated prothrombin complex concentrate; ERHA, European Heart Rhythm Association; IV, intravenous; PCC, Prothrombin complex concentrate; RBC, red blood cell; rFVIIa, recombinant factor VIIa
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Table 4. How to measure the anticoagulant effect of a NOAC26

Dabigatran Apixaban Edoxaban Rivaroxaban

Prothrombin time 
(PT) Cannot be used

Can be prolonged but no 
known relationship with 
bleeding risk. 
Note: normal PT does 
not exclude significant 
apixaban drug level.

Prolonged but no 
known relationship 
with bleeding risk
Range at trough: NA

Prolonged but no known 
relationship with bleeding 
risk
Range at trough: 12–26 μg/L  
with Neoplastin Plus; local 
calibration required

aPTT

At trough:
Dabigatran 150*: 40.3–76.4 s
Dabigatran 110*: 37.5–60.9 s
>2× ULN may be associated 
with excess bleeding risk

Cannot be used
Prolonged but no 
known relationship 
with bleeding risk

Cannot be used

dTT
At trough >200 ng/mL ≥65 s: 
excess bleeding risk (no 
RE-LY trial data)

Cannot be used Cannot be used Cannot be used

INR Cannot be used Cannot be used Cannot be used Cannot be used

Anti-factor Xa 
chromogenic 
assays

(Not applicable) Quantitative# Quantitative# Quantitative#

Ecarin clotting time
At trough:
Dabigatran 150*: 44.3–103 s
Dabigatran 110*: 40.4–84.6 s
≥3× ULN: excess bleeding risk

Not affected Not affected Not affected

Activated clotting 
time

Rather flat dose-response. 
No investigation on its use; 
limited utility

No data. 
Cannot be used

No data. 
Cannot be used

Minor effect. 
Cannot be used

# No data on threshold values for bleeding or thrombosis
*Probability range (10–90%)
aPTT, activated partial thromboplastin time; dTT, dilute thrombin time; INRNA, not available (definition is assumed as not specified in European Heart Rhythm Association 2015 guidelines); ULN, upper 
limit of normal

always predictive of major bleeding and 
should not lead to dose discontinuation 
without careful clinical consideration.26 In 
managing minor bleeds, underlying con-
ditions and bleeding risk factors should 
be treated, if possible.
 
5.2 Patients with moderate-to-
severe haemorrhage who are 
taking NOACs must always be 
referred and treated in a hospital

In the case of moderate to severe or 
life-threatening bleeding complications, 
patients should be a referred to a haematol-
ogist or admitted to a hospital immediately 
(Figure 2). Specialists will check patients’ 
coagulation profile and/or drug levels to 
assess if an overdose has occurred.

In the majority of cases, standard 
clinical intervention is sufficient to stop 
any bleeding (Figure 3). However, more 
invasive procedures, such as red blood 
cell transfusions, sutures or surgery, 
may be required for major bleeds.26,37 
Haemodialysis may be considered for 
dabigatran-treated patients, but not for 
the direct factor Xa inhibitors.26 

When major bleeding is not 
controlled by supportive measures, a non-
specific reversal agent (ie, prothrombin 
complex concentrate, activated 
prothrombin complex concentrate or 
recombinant activated clotting factor 
VII) may be considered, irrespective 
of the NOAC used.25,26 Depending on 
availability, target-specific antidotes may 

be considered. However, it is important  
to note that these agents reverse the 
effect of NOACs rather than purely 
treating the bleed. Consequently, these 
agents must only be administered under 
specialist care when there is a confirmed 
overdose.

5.3 In cases of NOAC overdose, 
charcoal administration and/or 
gastric lavage is recommended 
within 4 hours and the patient 
referred for specialist treatment

In the case of NOAC overdose, charcoal 
administration and/or gastric lavage may 
be used to reduce further drug exposure, 
provided this occurs with in <2–4 h of 
dose ingestion.26 
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5.4 Monitoring of the 
anticoagulant effect of 
NOACs is recommended in 
patients with major bleeding, 
undergoing emergency surgery, 
at risk of drug accumulation 
or experiencing breakthrough 
thrombosis at recommended 
doses
NOACs do not require routine monitor-
ing of coagulation; neither the dose nor 
the dosing intervals should be altered in 
response to changes in laboratory coagu-
lation parameters for the currently regis-
tered indications. However, assessment 
of drug exposure and anticoagulant effect 
(Table 4) may be needed in emergency 
situations, such as26,37:

•  A serious bleeding or thrombotic 
event

• The need for urgent surgery
•  Special clinical situations,  

such as renal or hepatic  
insufficiency

• Potential drug–drug interactions
• Suspected overdose

6. Conclusion
Due to the increasing use of NOACs, it is 
crucial that healthcare professionals in the 
primary care setting are aware of the key 
considerations when managing patients 
prescribed NOACs. It is well established 
that NOACs have an efficacy profile that 
is comparable with warfarin, but with an 
enhanced safety profile. Despite these 
considerable improvements, bleeding 
risk remains a barrier to optimal stroke 
prevention. Patient age and body weight, 
renal and liver status, comorbidities and 
concomitant medications are all factors 
that must be considered when selecting 
a NOAC, and during the course of NOAC 
treatment. Target-specific antidotes 
appear to be promising for the acute 
reversal of the anticoagulant effect of 
NOACs and may be indicated in moder-
ate to severe bleeding in patients treated 
with a NOAC. In the case of a patient 
treated with a NOAC presenting with 
moderate to severe bleeding, it is prudent 
to seek specialist advice promptly.
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