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Aims: To describe paracetamol dosing and liver function test (LFT) monitoring in

older hospital inpatients who are frail or have low body weight.

Methods: Retrospective observational study, at a 790-bed metropolitan public health

service in Australia. Patients aged ≥70 years, with body weight <50 kg or frailty index

based on laboratory data (FI-Lab) score ≥0.3, who were administered paracetamol

during an admission with length-of-stay >72 hours, were included. Data were

extracted from electronic medical records. Paracetamol doses administered in hospi-

tal, and doses prescribed on discharge, were compared against consensus guidelines

that recommended ≤60 mg/kg/d for older people weighing <50 kg, and ≤3000 mg/d

for frail older people.

Results: In total, 240 admissions (n = 229 patients, mean age 84.7 years) were

analysed. During 150 (62.5%) admissions, higher than recommended paracetamol

doses were prescribed. On 138 (57.5%) occasions, patients were prescribed paraceta-

mol on discharge, and 112/138 (81.2%) doses were higher than recommended. Most

discharge prescriptions (97/138, 70.3%) were for regular administration. The median

daily dose on discharge for patients <50 kg was 83.7 mg/kg (interquartile range

73.6–90.9 mg/kg). For frail patients ≥50 kg, the median daily discharge dose was

3990 mg (interquartile range 3000–4000 mg). LFTs were measured in hospital for

151/200 (75.5%) and 93/166 (56.0%) patients who received paracetamol for

>48 hours and >5 days, respectively.

Conclusion: Majority of paracetamol doses prescribed for frail or low-weight older

patients in hospital and on discharge were higher than recommended in consensus

guidelines. LFTs were not measured for 44% patients who received paracetamol

regularly for >5 days. Further studies are needed to explore long-term outcomes of this

practice.
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1 | INTRODUCTION

Paracetamol is widely used in the management of acute and chronic

pain.1,2 It is generally safe at recommended doses, but is hepatotoxic

in overdose.3 Older people, especially those who are underweight or

frail, may be at increased risk.4,5 Physiological and pathological

changes that occur with ageing and frailty influence the pharmacoki-

netics of paracetamol.6–8 Pharmacokinetic studies have reported that

paracetamol's volume of distribution and clearance are reduced by

approximately 20 and 38%, respectively, in frail older people com-

pared with younger adults, leading to higher paracetamol serum

levels.9,10 Frail older people may also accumulate active metabolites.11

A retrospective case series of outcomes associated with paracetamol

overdose reported that fulminant hepatic failure and death was more

likely in older people.6 Although paracetamol-induced hepatotoxicity

at standard therapeutic doses (up to 4 g/d) is rare, cases have been

reported.4,12,13

Despite a plausible rationale for increased risk of hepatotoxicity

in frail and low-weight older people at standard therapeutic doses,

and isolated case reports of toxicity with repeated therapeutic dosing,

there is no conclusive evidence that low body weight and frailty are

independent risk factors for paracetamol-induced hepatotoxicity.3,5,8–

10,14,15 Nevertheless, some clinical guidelines and expert opinions rec-

ommend that the dose of paracetamol should be reduced in patients

who may be more susceptible to paracetamol-induced liver injury,

including older people who are frail or have low body weight

(<50 kg).10,14,15

Studies from the UK and Australia indicate that the prevalence of

paracetamol use in hospital patients is high (62–72% patients).2,16,17

Furthermore, unintentional paracetamol overdosing is a common

medication error in hospitals.16,18 Internationally, concerns have been

raised about potentially excessive paracetamol dosing in frail older

and low-weight individuals.13,19 For example, England's Healthcare

Safety Investigation Branch, an organisation responsible for the inves-

tigating patient safety concerns, is conducting an investigation titled

Unintentional overdose of paracetamol in adults with low body weight.19

This was prompted by reports of paracetamol overdose in patients

with low body weight at therapeutic doses.19 In New Zealand, the

Health Quality and Safety Commission's Medication Safety Watch

bulletin advised “for adults <50kg (the frail elderly or those with eat-

ing disorders/chronic disease), reduce the maximum total daily dose

from the usual 4g/day”.13 This was partly triggered by 2 deaths that

highlighted the risk of usual adult doses in the frail elderly.13

Some Australian jurisdictions have published guidelines rec-

ommending lower paracetamol doses in selected patient groups. The

New South Wales Therapeutic Advisory Group paracetamol guideline

recommends a maximum dose of 60 mg/kg/d for older people weighing

<50 kg.14 The Queensland Department of Health paracetamol guideline

recommends a maximum of 3000 mg/d for adults with risk factors such

as being older and frail.15 Both guidelines recommend liver function tests

(LFTs) if paracetamol is continued for >48 hours.14,15

Despite concerns about potentially excessive dosing in frail and

low-weight older people in hospital, there are few published data

describing paracetamol prescribing and monitoring practices for these

groups. Therefore, the aim of this study was to describe paracetamol

dosing and LFT monitoring in older hospitalised patients who are frail

or have low body weight.

2 | METHODS

2.1 | Study design and setting

This was a retrospective observational study, conducted at a major

metropolitan public health service in Melbourne, Australia comprising

3 hospitals (790 inpatient beds total) with electronic prescribing and

medical records.

2.2 | Patient selection

A list of potentially eligible patients was generated from the hospital's

clinical research data warehouse (a database that captures routinely

collected electronic patient data from clinical systems) in March 2019.

The data were reviewed and cleaned before analysis to remove ineli-

gible patients and identify data anomalies.

Eligible patients were those aged ≥70 years, admitted to hospital

between August and December 2018, length-of-stay >72 hours,

administered paracetamol in hospital, and body weight <50 kg or frail.

Frailty was identified using a frailty index based on physiological and

What is already known about this subject

• Paracetamol is commonly prescribed for older people in

hospital.

• Although supporting evidence is limited, some guidelines

recommend lower doses for patients who are frail or

weigh <50 kg, to reduce the risk of paracetamol toxicity.

• There are few published data describing paracetamol dos-

ing practices for this patient population.

What this study adds

• Nearly 2/3 of frail or low-weight older patients received

higher than recommended paracetamol doses in hospital.

• More than half of these patients were prescribed para-

cetamol on discharge, mostly for regular administration,

and usually at higher than recommended doses.

• Further studies are needed to explore the long-term out-

comes of this practice.
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laboratory test data (FI-Lab).20 FI-Lab is a validated frailty index, with

higher scores being associated with increased risk of death and other

adverse outcomes.20–22 The FI-Lab used in our study comprised

27 variables, including 25 routine blood tests plus measured systolic

and diastolic blood pressure (Table S1). The FI-Lab score is calculated

by coding each variable as 0 or 1, where 0 indicates that value is

within the normal range and 1 indicates that value is above or below

the normal range. Consistent with validation studies, a score was cal-

culated only if >70% variables were available. An FI-Lab score ≥0.3

was used to indicate frailty.23 Patients were excluded if they were

admitted for an elective procedure, admitted under palliative care or

psychiatry, or did not have weight recorded. Patients who weighed

>50 kg but had insufficient data available to calculate FI-Lab were also

excluded.

Patients were categorised as low body weight (<50 kg) or weight

≥50 kg and frail (FI-Lab ≥0.3). All low-weight patients were included

in the study regardless of frailty status. The same number of patients

who weighed ≥50 kg and were frail were selected using random num-

bers generated in Microsoft Excel.

2.3 | Data collection

The data warehouse report provided demographic data, length of

stay, treating unit, body weight, FI-Lab score and paracetamol dosing

data. For inpatient orders, total paracetamol dose received each day,

duration of paracetamol administration and whether orders were for

regular administration or when needed (PRN) was manually extracted

from electronic records. For discharge orders, paracetamol doses were

determined from prescription records and discharge summaries.

When a patient had regular and PRN orders, the total daily dose was

calculated from the sum of the regular dose and the maximum PRN

dose that the patient could use according to the prescription.

Data regarding paracetamol use and dosing prior to admission

were obtained from patients' Medication History on Admission forms

(best-possible medication history verified by a hospital pharmacist

using 2 or more sources). For PRN orders, we used the maximum dose

that the patient could use according to the documented regimen.

Data were collected by 2 intern pharmacists (O.R. and J.N.,

120 records each), with training and supervision from the primary

investigator (R.A.E.). Ten percent of records were reviewed by

R.A.E. for accuracy.

Paracetamol dosing was compared to consensus guidelines that

recommended a maximum of 60 mg/kg/d for patients weighing

<50 kg, and 3000 mg daily for patients who weigh >50 kg but are frail

(FI-Lab ≥0.3).14,15 We determined from patients' electronic records

whether LFTs were measured during the admission in concordance

with the guidelines.14,15

The primary endpoint was the percentage of patients prescribed

a paracetamol dose higher than recommended in consensus guide-

lines. Secondary endpoints were:

• Median paracetamol dose prescribed (in mg/kg/d for older patients

<50 kg, and in mg/d for frail older patients >50 kg);

• Percentage of patients whose higher than recommended paraceta-

mol dose was initiated in hospital;

• Percentage of patients who were discharged on a higher than rec-

ommended dose of paracetamol;

• Median number of days of paracetamol administration in hospital;

and

• The percentage of patients with LFTs measured after 48 hours and

after 5 days of continuous paracetamol treatment.

2.4 | Sample size and data analysis

A pragmatic target sample size of at least 200 patients was planned,

comprising at least 100 low-weight and 100 frail older patients, as this

was considered enough to identify prescribing patterns. Data were

analysed using Microsoft Excel. Data were reported as proportions,

mean and standard deviation for normally distributed data and median

and interquartile range (IQR) for non-normally distributed data.

The study was approved by the hospital's Human Research Ethics

Committee (approval LNR/18/Austin/155).

3 | RESULTS

There were 2414 hospital admissions for potentially eligible older

patients who received paracetamol in hospital over the study period.

From these, 240 admissions were analysed: 120 for low-weight

patients (<50 kg) and 120 for patients who weighed ≥50 kg but were

frail (Figure 1, Table 1). Median admission length was 11.0 days (IQR

6.3–20.8). There were 229 unique patients (mean age 84.7 y). Com-

pared to admissions that were not included (n = 2174), the study

cohort had a similar number of medications charted (mean 10.1 vs.

10.2) and paracetamol dose administered (median 3000 mg/d both

cohorts) in hospital, but more study patients were female (69.2 vs.

53.6%) and older (mean age 84.7 vs. 81.7 y; Table S2).

3.1 | Inpatient paracetamol prescribing

In 85/240 (35.4%) admissions, paracetamol was newly started in hos-

pital. Of the 155 patients who were using paracetamol at home prior

to admission, 45 (29.0%) had their dose increased in hospital. For

most admissions (204/240, 85.0%), the inpatient paracetamol order

was for regular administration (Table 2).

During 200/240 (83.3%) admissions, paracetamol was adminis-

tered for >48 hours, and in 166/240 (69.2%) admissions it was admin-

istered for >5 days. During 150/240 (62.5%) admissions, the patient

received a paracetamol dose higher than recommended in consensus

guidelines. The higher than recommended dose was initiated in hospi-

tal in 87/150 (58.0%) cases. The median number of days of higher
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than recommended dosing in hospital was 3.0 (IQR 0–8.0, range

0–46; Table 2).

The median daily inpatient dose for patients weighing <50 kg was

69.7 mg/kg (IQR 42.9–85.1 mg/kg, range 14.5–121.2 mg/kg). For frail

patients weighing >50 kg the median daily inpatient dose was

3990 mg (IQR 2660–4000 mg, range 1000–5000 mg; Table 2).

LFTs were measured in hospital for 151/200 (75.5%) and 93/166

(56.0%) patients who received >48 hours and >5 days of paracetamol

treatment, respectively (Table 3).

3.2 | Discharge paracetamol prescribing

For 138/240 (57.5%) admissions, the patient was prescribed paraceta-

mol on discharge, and 112/138 (81.2%) doses were higher than

recommended. The median daily dose on discharge for patients

<50 kg was 83.7 mg/kg (IQR 73.6–90.9 mg/kg, range 28.3–126.0 mg/

kg). For frail patients >50 kg, the median daily dose on discharge was

3990 mg (IQR 3000–4000 mg, range: 1995–4000 mg). The majority

of discharge orders (97/138, 70.3%) were for regular administration

(Table 4).

4 | DISCUSSION

There are few published data describing paracetamol dosing and LFT

monitoring for older frail and low-weight hospital inpatients, a group

who may be at increased risk of liver injury.10 No previous study has

explored paracetamol dosing on discharge from hospital. Our study

addressed these gaps in the literature.

We found that nearly 2/3 of older frail and low-weight inpatients

who were prescribed paracetamol in hospital received doses higher

than recommended by consensus guidelines.14,15 When paracetamol

was prescribed on discharge, >80% of doses were higher than rec-

ommended. Even when assessed against a more conservative maxi-

mum daily dose (75 mg/kg/d, which is considered to be the maximum

safe dose for adults without additional risk-factors for paracetamol

toxicity),10,24 3/4 of patients who weighed <50 kg and were dis-

charged on paracetamol had an excessive dose prescribed.

Previous studies that explored paracetamol dosing in older hospi-

tal inpatients reported lower levels of potentially excessive dosing;

however, most did not focus on frail and low-weight patients.2,16,17

For example, a study at 9 hospitals in Victoria, Australia reported that

36% (357/993) patients aged ≥65 years who were prescribed paracet-

amol had regimens that would allow >4 g/d to be administered, but

dosing in patients who were frail or with low body weight was not

investigated.16 A study conducted in New South Wales, Australia,

where there was a reduced-dose policy for paracetamol dosing in

older patients, found that 28% (196/274) patients aged ≥65 years

received >3 g/d of paracetamol, but patients' frailty status and body

weight was not reported.17 A French study reported that 50% (302/

606) patients aged >75 years with 1 or more additional risk factor for

toxicity (including low body weight or malnutrition) did not have their

paracetamol dose reduced.25 A recent study at a Swiss hospital

reported that 1/3 (68/206) of patients aged >75 years with body

weight <50 kg received >60 mg/kg/d.26

In our study, in a majority (58.0%) of instances, the higher than

recommended dose was initiated in hospital (either newly com-

menced in hospital or dose-increased after admission). This may

reflect lack of clinician awareness of guidelines for dose-reduction in

older people, or the limited evidence for increased risk with

unadjusted dosing in frail and low-weight older patients. Three quar-

ters of patients had LFTs measured after 48 hours of paracetamol

treatment in line with Australian guidelines,14,15 but only 56% had

LFTs measured after 5 days of treatment. Only 1 previous study

explored LFT monitoring in older recipients of paracetamol in hospi-

tal.17 Mitchell et al. found that around 50% of older patients had

LFTs measured within 72 hours of starting paracetamol in hospital.17

F IGURE 1 Patient selection. FI-Lab = Frailty Index based on
laboratory and physiological test data. *Aged >70 years, not admitted
under palliative care or psychiatry units or for an elective procedure,
length-of-stay >72 hours
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TABLE 2 Inpatient paracetamol administration

<50 kg

(n = 120 admissions)

Frail and >50 kg

(n = 120 admissions)

Combined

(n = 240 admissions)

Paracetamol prescribed for regular
administration, n (%)

100/120 (83.3) 104/120 (86.7) 204/240 (85.0)

Higher than recommended dosea administered,
n (%)

77/120 (64.2)b 73/120 (60.8) 150/240 (62.5)

Higher than recommended dose was initiated
in hospital, n (%)

48/77 (62.3) 39/73 (53.4) 87/150 (58.0)

Number of full inpatient days^ on which

paracetamol was administered, median;

(IQR, range)

6.0 (3.0–14.5, 0–51) 7.0 (2.8–14.0, 0–69) 6.0 (3.0–14.0, 0–69)

Number of days patient received higher than
recommended paracetamol dose, median

(IQR, range)

3.0 (IQR: 0.0–6.0, 0.0–46.0) 3.0 (0.0–8.0, 0.0–29.0) 3.0 (0.0–8.0, 0.0–46.0)

IQR, interquartile range.

^ Excludes the day of admission and the day of discharge, when a full daily paracetamol dose could not have been administered in hospital.
aHigher than recommended paracetamol dose ≥60 mg/kg/d for patients <50 kg or >3000 mg/d for frail older patients.
b53/120 (44.2%) patients <50 kg received a paracetamol dose >75 mg/kg/d.

TABLE 3 Liver function test monitoring

<50 kg

(n = 120 admissions)

Frail and >50 kg

(n = 120 admissions)

Combined

(n = 240 admissions)

≥48 h of continuous paracetamol administration,
n (%)

98/120 (81.7) 103/120 (85.8) 201/240 (83.8)

LFT measured after 48 h of continuous paracetamol
administration, n (%)

65/98 (66.3) 86/102 (84.3) 151/200 (75.5)

≥5 d of continuous paracetamol administration,
n (%)

80/120 (66.7) 87/120 (72.5) 167/240 (69.6)

LFT measured after 5 d of continuous paracetamol
administration, n (%)

38/80 (47.5) 55/86 (64.0) 93/166 (56.0)

LFT, liver function test.

TABLE 1 Patient demographics

<50 kg

(n = 120 admissions)

Frail and >50 kg

(n = 120 admissions)

Combined

(n = 240 admissions)

Patient age (y), mean (SD) 85.5 (7.3) 83.8 (6.4) 84.7 (6.9)

Sex, n (%) F = 109 (90.8) F = 57 (47.5) F = 166 (69.2)

M = 11 (9.2) M = 63 (52.5) M = 74 (30.8)

Patient weight (kg), median (IQR, range) 45.0 (41.2–47.2, 29.5–49.9) 73.8 (64.7–84.2, 50.0–141.0) 50.0 (45.0–73.7, 29.5–141.0)

Number of medications charted on admission,

mean (SD, range)

11.5 (3.7, 1–20) 10.8 (4.2, 2–23) 10.1 (4.1, 1–23)

Admitting team, n (%)a Surgical: 24 (20.0) Surgical: 21 (17.5) Surgical: 45 (18.8)

Medical: 96 (80.0) Medical: 99 (82.5) Medical: 195 (81.3)

FI-Lab score, mean (SD, range) 0.2 (0.1, 0.0–0.5)b 0.4 (0.1, 0.3–0.7) 0.3 (0.1, 0–0.7)b

FI-Lab, Frailty Index based on laboratory and physiological test data; IQR, interquartile range; SD, standard deviation.
aSurgical includes: cardiac surgery, general surgery, neurosurgery, orthopaedics, vascular surgery, ear, nose and throat/head and neck unit, plastic surgery,

thoracic surgery; medical includes: general medicine, cardiology, geriatrics, haematology, oncology, rehabilitation, renal, respiratory, stroke, urology,

rheumatology, clinical pharmacology/toxicology, gastroenterology.
b26 patients with body weight <50 kg did not have sufficient data to calculate an FI-Lab score.
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Neither our study nor Mitchell's explored clinical outcomes or

followed patients beyond discharge.

4.1 | Strengths and limitations

Selection bias was avoided by including all patients with low body

weight recorded in their medical record, and randomly selecting

patients from the eligible frail cohort. Twenty-seven percent of poten-

tially eligible patients were excluded from the study due to having no

weight recorded, and 21% due to insufficient data to calculate FI-Lab.

Given the very high frequency of excessive dosing, and the fact that

excluded patients received the same median daily dose of paraceta-

mol in hospital as the study cohort, it is unlikely that exclusions had a

substantial impact on generalisability of our findings. The study

patients were slightly older and more likely to be female than the rest

of the potentially eligible cohort, which is probably due to the inclu-

sion of low-weight patients, who were predominantly female. As this

was a single-centre study at a large metropolitan public health service,

our findings may not be generalisable to other settings including pri-

vate and rural hospitals. Some of the biological markers used in the FI-

Lab may be impacted by acute illness, and this may lead to over-

estimation of frailty. However, there is evidence that FI-Lab scores on

admission to hospital are associated with short and long-term adverse

outcomes.22,27 Additionally, we used a more conservative cut-point

(0.3) to define frailty than the commonly used frailty index cut-point

of 0.25.28 The mix of variables included in our FI-Lab differed slightly

from validation studies; however, we selected variables a priori that

were consistent with validation studies and commonly measured in

our hospital. Our FI-Lab included 27 variables. In comparison, the

number of FI-Lab variables used in validation studies varied from

21 to 32, and all FI-Lab versions were associated with mortality and

other outcomes,20–23,27,29,30 therefore we expect that our version

would perform similarly. Our study did not assess clinical outcomes

(paracetamol effectiveness and adverse effects including liver injury),

as there was no follow-up of patients after hospital discharge.

Reasons why paracetamol doses were not routinely reduced for

older frail and low-weight people at the study hospital were not

explored. Contributing factors may include: (i) no local institutional

guideline for paracetamol prescribing in older people; (ii) no decision-

support related to paracetamol dosing embedded within the

electronic medication management system; and (iii) mixed expert

opinion on the need to use lower doses in this population.9 The

Australian national analgesic consensus guidelines at the time of this

study recommended dose reduction in “people who have significant

liver disease, are of small size, are malnourished, or are frail older

patients”, but provided no specific guidance for how to reduce the

dose.31 The current version of these guidelines provide less guidance

on dosing in older people, citing concerns that under-dosing may lead

to use of stronger analgesics such as opioids.32 Lack of clear guidance

for dose-reductions may contribute to variable practice and poten-

tially excessive dosing.

Although there is limited evidence that the standard maximum

therapeutic dose (4 g/d) leads to significant rates of liver injury in frail

and low-weight older people,3 we believe that reduced doses should

be considered for 3 reasons. Firstly, pharmacokinetic studies indicate

that these patients may have lower volumes of distribution, higher

plasma concentrations and lower paracetamol clearance with standard

doses compared to younger adults.9,10 Therefore, it is likely that

slightly lower doses (e.g. 3 g/d instead of 4 g/d), or weight-based dos-

ing for people <50 kg, will be effective for many of these patients

while potentially reducing risk of toxicity. Although evidence for

effectiveness of reduced doses is scant, randomised controlled studies

in nursing home residents (a population that is often frail and/or

under-weight) investigated whether regular administration of paracet-

amol (up to 1 g 3 times daily) could reduce the sequelae of untreated

pain and improve functioning in patients with dementia; they reported

reductions in behavioural symptoms of dementia.33,34 Secondly, older

hospitalised patients usually have a high pill-burden and medication

regimen complexity,35,36 and taking 2 500-mg paracetamol tablets

4 times a day contributes significantly to this. Even with sustained

release dose-forms (665 mg), to achieve 4 g/d requires 2 tablets

3 times a day. Reducing regimen complexity and pill-burden may

improve medication adherence.37 We believe the benefits of using

lower doses are therefore likely to outweigh the risk of under-

treatment in this population. However, further studies exploring the

comparative effective and safety of standard dosing versus reduced

dosing would be helpful to provide a stronger evidence-base for this

practice.9

There has been little research focusing on ways to reduce poten-

tially excessive paracetamol dosing in older people. A recent study at

a Swiss hospital described the development and implementation of an

TABLE 4 Discharge paracetamol prescribing

<50 kg

(n = 120 admissions)

Frail and >50 kg

(n = 120 admissions)

Combined

(n = 240 admissions)

Patient discharged on paracetamol, n (%) 71/120 (59.2) 67/120 (55.8) 138/240 (57.5)

Paracetamol prescription was for regular
administration, n (%)

49/71 (69.0) 48/67 (71.6) 97/138 (70.3)

Paracetamol dose was higher than recommendeda,
n (%)

60/71 (84.5)b 52/67 (77.6) 112/138 (81.2)

aHigher than recommended dose ≥60 mg/kg/d for patients <50 kg or >3000 mg/d for frail older patients.
b52/71 (73.2%) patients <50 kg received a paracetamol dose >75 mg/kg/d.
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electronic tool with algorithm-based alerts for excessive paraceta-

mol.26 The tool identified >70% of instances of excessive dosing.

Pharmacists used the alerts to make recommendations to prescribers,

of which >70% were accepted. For alerts related to body weight and

age >75 years, the acceptance rate was 80%.26 Sustainability of this

intervention is questionable, as each alert had to be validated by a

pharmacist who then made recommendations to prescribers. Alerts

that trigger at the time of prescribing may be more efficient; however,

caution is needed to avoid excessive alerts, which can lead to

alert fatigue and thus poor prescriber compliance with alert

recommendations.38,39

At the study hospital, it has been proposed that order

sentences for lower dose regimens and prescriber alerts within the

electronic prescribing system could encourage prescribers to

consider dose-reduction in patients with low body weight or frailty.

An education campaign targeting, prescribers, pharmacists and

nursing staff could be used to communicate the need to consider

patients' risk-factors for paracetamol-induced hepatotoxicity and

the impact of regular paracetamol at 4 g/d on medication regimen

complexity.

In conclusion, approximately 2/3 of frail or low-weight older

patients were prescribed paracetamol doses that were higher than

recommended by consensus guidelines. The majority of higher than

recommended doses were initiated in hospital and continued on dis-

charge. LFTs were checked at least once for most patients, but when

paracetamol was continued for more than 5 days almost half of the

patients did not have LFTs re-measured. Given the frequency of

higher than recommended paracetamol dosing, and the lack of high-

quality evidence to guide dosing in this population, further research is

urgently needed to establish safe and effective doses and assess the

risk of adverse outcomes associated with potentially excessive dosing

in frail and low-weight older people.
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