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medications.2 This process is, however, difficult 
because of many barriers, such as the fear of con‑
fronting the patient with his or her poor progno‑
sis or concerns over clinical complications.3 Some 
20% of drugs in common use in the treatment of 
elderly patients may be inappropriate, and that 
ratio increases beyond 30% in aged care facilities.4 
In the group of nursing home residents with ad‑
vanced dementia, more than 1 in 2 patients are 
administered at least 1 drug whose beneficiary ef‑
fect is challengeable. Approximately half of hos‑
pitalized patients or nursing home residents re‑
ceive at least 1 unnecessary drug. However, cur‑
rent data from the first palliative appointment 
in Poland is still lacking. The aim of this study 
was to assess polypharmacy, overprescribing, 

INTRODUCTION In palliative care (PC), it is of 
paramount importance to continuously ensure 
the best possible quality of life. In a recent Euro‑
pean survey of patients with advanced cancer on 
opioids, it has been found they were given a mean 
of 7.8 drugs and more than 1 in 4 patients used 
10 or more drugs.1 Every medical intervention in 
PC, including pharmacotherapy, needs to be as‑
sessed according to achievable benefits and pos‑
sible harms in the light of the expected progno‑
sis. When drugs are no longer beneficial, and es‑
pecially when they become potentially harmful, 
it is ethically justified to reduce or stop them. 
In the last months of life the majority of preven‑
tive drugs can be deprescribed, especially as pa‑
tients may need additional symptom relieving 
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ABSTRACT

INTRODUCTION Many patients at the end of their life are treated with multiple medications while some 
of the drugs may no longer be beneficial and should be reduced.
OBJECTIVES The aim of the study was to assess polypharmacy, overprescribing, and the incidence of 
presumable pharmacological errors at referral to palliative care.
PATIENTS AND METHODS Current treatment in consecutive patients was analyzed based on the clini‑
cal judgment of a palliative care specialist on the first appointment. The number of drugs / tablets with 
pharmacotherapy inappropriateness was counted, analyzed, and a new therapy was proposed.
RESULTS A total of 337 patients were admitted. The median number of drugs / tablets used at referral 
was 7 / 9 per day. In patients with short life prognosis, the corresponding numbers were higher (8 / 10). 
Polypharmacy was found in 265 patients (78.6%) and at least 1 drug inappropriateness occurred in 
238 patients (70.6%). The most frequent error type was lack of necessary concomitant drug. Patients 
who were bed ‑bound (Palliative Performance Scale ≤40 points), with the shortest life expectancy (Gold 
Standards Framework, D), who died within 2 weeks or were discharged from the hospital and admitted 
to hospice had more often 1 or more potentially inappropriate medication. The risk of inappropriateness 
increased with the number of drugs / tablets prescribed by 13.3% / 7.4% per drug / tablet. The median 
number of drugs / tablets decreased on palliative consultation by 1.0 / 2.0 (P = 0.01 / P <0.001, respec‑
tively). Subgroups with a higher number of errors had a larger drug reduction.
CONCLUSIONS Polypharmacy and increased risk of drug inappropriateness particularly affect elderly 
patients referred by hospitals, with poor prognosis, low performance, admitted to in ‑patient hospice. 
Therapy reduction may diminish the risk of therapeutic inappropriateness but requires further education 
within nonspecialist palliative care.
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In the current cross ‑sectional study, we en‑
rolled all consecutive patients admitted to 
the palliative outpatient clinic (700 consulta‑
tions per year) and free ‑standing, acute (me‑
dian time of care of 7 days and in patient mor‑
tality rate of 74%), 42 ‑bed hospice between Au‑
gust 1, 2016 and December 31, 2017. The medi‑
cations consumed in the last 24 hours (includ‑
ing prescription, over ‑the ‑counter, and herbal 
products) were analyzed on the first hospice ap‑
pointment by 6 palliative medicine specialists 
with respect to the following subgroup catego‑
ries: age (0–59, 60–75, and >75 years), progno‑
sis (according to the Gold Standards Framework 
[GSF]10: A–B, C–D), length of care (died within 
0–7, 8–14, 15–30, 31–90, >90 days or discharged), 
and functional capacity (according to the Palli‑
ative Performance Scale [PPS]: 0–40, 50–100). 
The participating consultants in palliative care 
were asked to mention, based solely on clinical 
judgment, all inconsistencies between the pa‑
tients’ clinical condition, the goals of care, symp‑
toms profile, and the list of drugs taken. Drugs 
were defined as unnecessary or inappropriate if: 
a) the time needed to obtain a clinically mean‑
ingful benefit was longer than the remaining sur‑
vival time, b) the therapeutic target did not align 
with the preferences expressed by the patient re‑
garding the goals of care, or c) the harm caused 
by the treatment outweighed the expected ben‑
efit, especially if the risks arose before the ben‑
efit.11 The checklist of potentially inappropriate 
medications (TABLE 1) and the commonly known 
drug–drug interactions1 were also taken into ac‑
count. During the same appointment, the rou‑
tinely performed process of therapy adjustment 
was initiated. The numbers of drugs / tablets used 
prior to admission were then counted and com‑
pared with those prescribed during the first PC 
consultation.

Ethics Institutional review board approval for 
this study was obtained and patients provid‑
ed written informed consent to participate in 
the study. The study was performed in accordance 
with the Declaration of Helsinki. All patient data 
were handled and processed in accordance with 
the recommendations of Good Clinical Practice.

Statistical analysis Normality of data distribu‑
tion was analyzed with the Shapiro–Wilk test. 
The Wilcoxon signed‑rank test was used to com‑
pare ordinal data (number of drugs and tablets) 
before and after the intervention. In number of 
drugs / tablets comparisons between the sub‑
groups of patients, the Mann–Whitney test or 
the Kruskal–Wallis analysis of variance with the 
Dunn post hoc test were performed. The Spear‑
man rank correlation analysis was used to as‑
sess the relationship between number of errors 
and quantitative characteristics of patients (PPS, 
age, number of drugs / tablets). Number of pa‑
tients with errors was compared between sub‑
groups with the χ2 test or the Fisher exact test. 

and the incidence of presumable pharmacologi‑
cal errors in patients at referral to palliative care.

PATIENTS AND METHODS The following prin‑
ciples of prescribing in end ‑of ‑life patients ac‑
cording to the current literature1,5-9 were applied 
to the routine clinical practice, starting in June 
2016: 1) the aim is to have 1 prescribing physi‑
cian for 1 patient; 2) the definition of treatment 
goals is of principal importance; 3) life ‑extending 
drugs within last weeks of life are seldom ap‑
propriate; 4) in the case of drugs for primary 
prevention, the time ‑to ‑benefit ratio is usually 
too long; 5) drugs indicated for tertiary preven‑
tion require periodic reevaluation; 6) prescribing 
more than 5 drugs in 1 patient should be avoid‑
ed; 7) change of 1 drug at 1 time with close mon‑
itoring should be preferred; and 8) fewer tablets 
and doses per day (long acting / drug combina‑
tion) should be chosen. The checklist compris‑
ing potential inappropriateness of pharmaco‑
therapy in the PC setting was also implemented 
in the hospice (TABLE 1).5

WHAT’S NEW?

Polypharmacy is found in more than three ‑quarters of patients referred to pal‑
liative care. Two ‑thirds have at least 1 inappropriate medication prescribed, 
more frequently affecting those with more serious illness and correlating with 
the number of drugs / tablets received. The most common type of error is un‑
necessary treatment (eg, proton pump inhibitors and lipid ‑lowering drugs), 
the deficiency of necessary concomitant medication (eg, absence of laxatives 
in spite of regular opioid use), and insufficient clinical / metabolic monitoring. 
Clinicians regardless of discipline should have basic knowledge of symptom 
management and systematically assess patients’ pharmacotherapy. At the 
end of life, only a few essential drugs are usually needed to maintain quality 
care. The physicians who are inexperienced in medication management in 
terminally ill patients should turn to a palliative care specialist for consultation. 
Reducing drug / tablet intake in these patients may be considered to diminish 
the risk of therapeutic inappropriateness.

TABLE 1 Routinely used checklist of potentially inappropriate medications in hospice care

Medication Consideration for limited benefit

Cholesterol‑lowering drugs 
(statins)

Time ‑to ‑benefit usually exceeds life expectancy

Aspirin For primary prevention

Hypotonic drugs If normotensive

Heparins For primary prevention

Vitamin K antagonists For non‑high thromboembolic risk excluding 
prosthetic heart valve

Nitrates for stable angina Ineffective in improving quality of life

Proton pump inhibitors in 
prevention

Time ‑to ‑benefit usually exceeds life expectancy

Osteoporosis medications Excluding for hypercalcemia in bone metastasis

Oral hypoglycemic agents In type 2 diabetes to reduce mild hyperglycemia

Vitamins / minerals /
complementary drugs

No evidence of effectiveness
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variables). Odds ratios (ORs) were reported along 
with 95% confidence intervals (CIs). Significance 
was set at P value of less than 0.05. All calcula‑
tions were done with the R Project for Statisti‑
cal Computing.12

RESULTS Patients’ primary diagnoses are pre‑
sented in TABLE 2. Out of the 337 referred patients 
(323 with advanced cancer)—at the mean (SD) 
age of 74.2 (11.7) years—192 (57%) were ad‑
mitted to the inpatient hospice, and 145 (43%), 
to the palliative care outpatient clinic. Death oc‑
curred in 290 of the admitted patients (86.0%). 
Their median length of care reached 21.5 days (in‑
terquartile range [IQR], 5.5–83.3). Three ‑quarters 
of them had prognosis counted in weeks rather 

than months (GSF, stage C–D), and nearly half 
were bed ‑bound (PPS ≤40 points; mean [SD] PPS 
within the group, 51.8 [22.4] points).

Univariate logistic regression was performed to 
assess the relationship between errors in treat‑
ment in a given patient (dependent variable) and 
his / her quantitative characteristics (independent 

TABLE 2 Diagnosis distribution of 337 admitted patients

Primary diagnosis Value

Cancer Total 323 (95.8)

Digestive system 116 (34.4)

Respiratory 81 (24.0)

Female reproductive system 43 (12.8)

Urinary tract 17 (5.0)

Central nervous system 16 (4.7)

Male reproductive system 12 (3.6)

Skin 11 (3.3)

Other 27 (8.0)

Nonmalignant diseases 14 (4.2)

Data are presented as number (percentage).

TABLE 3 Characteristics of admitted 337 patient and the numbers of drugs / tablets received

Patients characteristics Total, n (%) Drugs before, 
median 
(IQR)

Drugs change, 
median (IQR)

P valuea Tablets 
before, 
median 
(IQR)

Tablets 
change, 
median (IQR)

P valuea

Total referred 337 (100) 7.0 (5.0) –1.0 (3.0) 0.01 9.0 (8.0) –2.0 (6.0) <0.001

Age, y ≤75 175 (51.9) 8.0 (5.0) –1.0 (3.0) 0.01 10.0 (9.0) –1.0 (6.0) 0.01

>75 162 (48.1) 7.0 (5.0) –1.0 (3.0) <0.001 9.0 (8.5) –2.0 (5.8) <0.001

P valueb – 0.01 0.15 – 0.01 0.01 –

PPS 50–100 181 (53.7) 7.0 (5.0) –1.0 (2.0) 0.07 9.0 (7.0) 0.0 (4.0) 0.06

0–40 156 (46.3) 7.0 (5.0) –2.0 (4.0) <0.001 11.0 (10.3) –4.0 (6.0) <0.001

P valueb – 0.85 0.02 – 0.02 <0.001 –

GSF A–B 82 (24.3) 6.5 (4.0) 0.0 (2.0) 0.09 8.0 (7.0) –1.0 (3.0) 0.06

C–D 255 (75.7) 8.0 (5.0) –1.0 (3.0) <0.02 10.0 (9.0) –2.0 (6.0) 0.01

P valueb – 0.01 0.01 – 0.02 <0.001 –

Referring 
institution

General 
practitioner

96 (28.5) 7.0 (4.3) –0.5 (3.0) 0.01 9.0 (9.3) –1.0 (5.0) 0.02

Hospital 147 (43.6) 8.0 (4.5) –2.0 (4.0) <0.001 11. 0 (10.0) –4.0 (6.0) <0.001

Nonpalliative 
clinic

96 (28.4) 7.0 (6.0) 0.0 (2.0) 0.04 8.0 (6.3) 0.0 (3.0) 0.01

P valuec – 0.45 0.02 – 0.83 <0.00 –

Admitted to Hospice 192 (57.0) 7.0 (5.0) –2.0 (4.0) <0.001 11.0 (10.0) –4.0 (6.0) <0.001

Palliative clinic 145 (43.0) 7.0 (5.0) 0.0 (2.0) 0.04 8.0 (6.8) 0.0 (3.0) 0.04

P valueb – 0.94 <0.001 – 0.02 <0.001 –

Days to death 1–14 123 (36.5) 8.0 (5.0) –2.0 (4.0) <0.001 11.0 (10.0) –4.0 (6.0) <0.001

15–30 39 (11.6) 8.0 (6.0) –1.0 (3.0) 0.03 11.0 (8.0) –2.0 (7.0) 0.01

31–90 61 (18.1) 7.0 (5.0) –1.0 (2.0) 0.01 10.0 (9.0) –1.0 (4.0) 0.01

>90 67 (19.8) 7.0 (6.0) 0.0 (1.0) 0.04 8.0 (6.0) –1.0 (3.0) 0.03

Discharged 47 (13.9) 7.0 (4.0) –1.0 (3.0) 0.08 8.0 (6.5) 0.0 (3.5) 0.07

P valuec – 0.36 <0.001 – 0.03 <0.001 –

a Wilcoxon signed‑rank test

b Mann–Whitney test

c Kruskal–Wallis test

Abbreviations: GSF, Gold Standards Framework; IQR, interquartile range; PPS, Palliative Performance Scale
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varied between 5.6 (cancer patients) and 7.1 (in 
noncancer patients).15 The current study con‑
firmed the clinical relevance of drug inappropri‑
ateness in patients admitted to PC: more than 
two ‑thirds of patients on the first appointment 
had at least 1 inappropriate medication, which 
more frequently affected those more seriously 
ill (weaker and with poorer prognosis) and cor‑
related with the number of drugs prescribed or 
tablets received.

The most common type of error was unneces‑
sary and, in consequence, futile treatment, taking 
into account the limited life expectancy and lon‑
ger time lag to benefit from these drugs. Nearly 
half of the patients had at least 1 such medication, 
which is consistent with the majority of previous 
studies.1 The insufficient indication for prescribed 
drugs was also the leading inappropriateness ob‑
served in the literature, covering 23% of drugs.13 
Proton pump inhibitors and lipid ‑lowering drugs 
used in prevention were the most common exam‑
ples, which might increase the risk of pneumo‑
nia, Clostridium difficile infection, or appetite loss 
due to the former16 or muscle pain / weakness, di‑
abetes risk due to the later.17 The classification of 
many drugs as futile therapy, however, is often 
problematic, because disease ‑specific evidence‑
‑based guidelines for patients with advanced‑
‑stage disease, multimorbidities, and life expec‑
tancy shorter than 1 year are lacking. In these 
cases, American Geriatrics Society experts ad‑
vise treatment deescalation, introducing symp‑
tom management and PC.18

Besides commonly observed polytherapy, 
the deficiency of necessary concomitant medi‑
cation has currently been observed in nearly one‑
‑third of patients. The leading example has been 
the absence of laxatives in spite of regular opioid 
administration. The majority of patients who re‑
ceive opioids have not been informed of the risk 
of the opioid ‑induced bowel disorder.19 Half of 
constipated patients experience moderate to se‑
vere symptoms, but only seldom (12%) are they 
prescribed laxatives.20 Opioids affect gut motili‑
ty and secretion through multiple mechanisms, 
and laxatives should be prescribed unless there 
is a definite contraindication. PC consultants 
also noticed the common absence of rescue an‑
algesics in the cases of an around ‑the ‑clock opi‑
oid regimen or the lack of coanalgesics in neu‑
ropathic pain (in 10.4% and 11% of patients, re‑
spectively), while these should be prescribed rou‑
tinely, not only by PC specialists but also by any 
practitioner.21-23

Many drugs used in PC need clinical / meta‑
bolic monitoring, which has been insufficient in 
25% of the current cases. This supervision refers 
to home blood pressure monitoring when hyper‑
tensives have been prescribed,24 as gradual dos‑
ing reduction needs to be considered even in nor‑
motensive patients with poor prognosis.6 Serum 
glucose monitoring is important not only when 
taking antidiabetics,25 but also when steroids26 or 
antipsychotics / antidepressants are prescribed.27 

The median number of drugs used at referral 
to PC was 7.0 (and 9.0 tablets) per day (TABLE 3). 
In the subgroup with shorter prognosis, these 
numbers were even higher (8.0 and 10.0, respec‑
tively). Surprisingly, only 6 patients had subcu‑
taneous route of drug administration. Polyphar‑
macy (≥5 medications) was found in 265 cases 
(78.6%) with the maximum of 22 medications 
(a total of 44 tablets) in 1 patient. The median 
number of drugs on PC appointment decreased 
by 1.0 (IQR, 3.0; P = 0.01). In 188 cases (55.8%) 
the number of drugs decreased, in 43 (12.7%), 
increased, and in 106 (31.5%), did not change. 
The median number of tablets also decreased by 
2.0 (IQR, 6.0; P <0.001). In 210 of all consulta‑
tions (62.3%), a reduction in the number of tab‑
lets was recommended, in 62 patients (18.4%) 
the  proposed number of tablets increased, 
and in 65 (19.3%) it remained the same. Sub‑
group analysis revealed that bed ‑bound patients 
(PPS ≤40 points), those referred by hospitals, ad‑
mitted to the hospice, with shorter prognosis had 
a higher reduction of drugs and tablets at the first 
PC consultation. In aged patients (>75 years) 
more pronounced reduction of tablets was seen.

At least 1 instance of drug inappropriateness 
could be found in 238 of the patients (70%) 
(TABLE 4). The most frequent type observed was 
concomitant drug deficiency (the lack of medi‑
cations which are usually necessary when other 
therapy is implemented, eg, absence of laxatives 
in the cases of regular administration of strong 
opioids), the second most numerous group com‑
prised inadequate drug monitoring (eg, antihy‑
pertensives, steroids, diuretics, or antidiabetics). 
Less commonly detected were possible drug–drug 
interactions, duplications, or antagonisms.

Patients who were bed ‑bound (PPS ≤40 points), 
with the shortest life expectancy (GSF, D), who 
died within 2 weeks, were discharged from hos‑
pital and admitted to the hospice had more of‑
ten 1 or more potentially inappropriate medica‑
tion (TABLE 5). The sum of noticed errors correlated 
with patients’ lower performance status (ρ = 0.23; 
P <0.001), the number of taken drugs (ρ = 0.25; 
P <0.001) or tablets (ρ = 0.24; P <0.001). With 
every 1‑point decrease in PPS, the error risk in‑
creased by 2.1% (OR, 0.979; 95% CI, 0.969–0.99; 
P <0.001). This risk increased by 13.3% with each 
drug (OR, 1.133; 95% CI, 1.057–1.215; P <0.001) 
and by 7.4% with each tablet increase (OR, 1.079; 
95% CI, 1.036–1.123; P <0.001).

DISCUSSION To the best of my knowledge, this is 
the first cross ‑sectional study analyzing pharma‑
cotherapy in the Polish PC population. Polyphar‑
macy was found in more than three ‑quarters of 
patients, which was comparable with the Portu‑
guese population of the tertiary oncologic center 
consulted in PC,13 Belgian primary care patients,3 
or Japanese elderly cancer patients on strong opi‑
oids, and was associated with an increased num‑
ber of comorbidities.14 In Singapore, on pallia‑
tive admission the mean number of medications 
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TABLE 4 Types and frequency of potential pharmacotherapy inappropriateness within the analyzed group of 337 patients referred to palliative care

Inappropriateness type / drug Patients, n (%)

All types of potential inappropriateness 238 (70.6)
Unnecessary treatment in expected 

prognosis <3 months
Total 142 (42.1)
Proton pump inhibitors used in prevention 73 (21.0)
Lipid ‑lowering drugs (statins) 32 (9.5)
Heparins in primary prevention 28 (8.3)
Dietary supplements (including iron for mild anemia) 28 (8.3)
Dexamethasone >10 d when no improvement or megestrol 18 (5.3)
Antibiotics for asymptomatic bacteriuria 10 (3.0)
Oral anticoagulants 4 (1.2)
Total parenteral nutrition 2 (0.6)
Nitrates for stable angina 2 (0.6)
Oral antidiabetics in type 2 diabetes to reduce mild hyperglycemia 2 (0.6)
Others (bisphosphonates / anticholinesterase drugs / insulin in type 2 diabetes) 3 (0.9)

Concomitant drug deficiency Total 106 (31.5)
No laxative when opioid administered 81 (24.0)
No coanalgetics in neuropathic component of pain 37 (11.0)
No “rescue” drug when regular opioid administered 35 (10.4)
No probiotic when antibiotic prescribed 2 (0.6)

Lack of drug monitoring Total 87 (25.8)
Antihypertensives if normotensive / no control 36 (10.7)
Steroids without glycemia monitoring 34 (10.1)
Diuretics if oral fluid intake <1 l / no intake control 20 (5.9)
Antidiabetic without glycemia monitoring 7 (2.1)
Oral anticoagulant with no prothrombin time monitoring / heparins when PT >2 7 (2.1)
Parenteral fluids if anasarca 5 (1.5))
Lactulose if oral fluid intake <1 l / no intake control / colic pain 4 (1.2)
Megestrol if diagnosed thrombosis 2 (0.6)
Inhaled drugs for dyspnea in uncooperative patients 1 (0.3)

Possible drug–drug interactions 
(reason for appropriateness)

Total 41 (12.2)
Step III + step II opioids (sedation) 13 (3.9)
NSAIDs + corticosteroids / anticoagulants / SSRI (↑ gastrointestinal bleeding) 11 (3.3)
Tramadol + neuroleptic / antidepressant (↓ seizure threshold) 8 (2.4)
Paracetamol + antiepileptic (Stevens –Johnson syndrome / toxic epidermal necrolysis) 8 (2.4)
Metoclopramide + antipsychotics / SSRIs / SNRIs (extrapyramidal / serotonin syndrome) 2 (0.6)
Oral anticoagulant + NSAID / antiplatelet / PPI / fluconazole / metronidazole (↑ bleeding risk) 2 (0.6)

Duplicates Total 16 (4.7)
NSAIDs 7 (2.1)
Steroids 3 (0.9)
Neuroleptics 3 (0.9)
SSRIs 1 (0.3)
Loperamide + atropine 1 (0.3)

Antagonisms Total 5 (1.5)
Metoclopramide + hyoscine 3 (0.9)
Mucolytics + hyoscine 3 (0.9)

Renal impairment 
(GFR <30 ml/min/1.72 m2)

Total 5 (1.5)
Oral antidiabetics (excluding gliquidone) 3 (0.9)
Morphine / oxycodone 2 (0.6)

Other inappropriateness Total 28 (8.3)
Dosing errors (eg, crumbing sustained release tablets) 15 (4.5)
Absence of drug for severe symptom (pain / seizures / depression / delirium / thrombosis) 7 (2.1)
Incorrect route of administration (eg, tablets in vomiting patient) 5 (1.5)
Prescriptive cascade (bladder catheter for hygiene → infection → antibiotic → C. difficile) 3 (0.9)
No indication for specific drug (eg, H2 blocker after gastrectomy) 3 (0.9)

↑ increase, ↓ decrease

Abbreviations: GFR, glomelural filtration rate; NSAID, nonsteroidal anti ‑inflammatory drugs; PPI, proton  pump inhibitor; PT, prothrombin time; SNRI, 
serotonin‑norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor
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toxicities, prescribed antagonists / duplicates can 
additionally be described as treatment futility.

Over 8% of the currently analyzed patients 
have shown other types of treatment malprac‑
tices, less obvious to classify, and therefore sel‑
dom published. The evident excessively high opi‑
oid dosage, the crumbing of sustained release tab‑
lets in the case of swallowing difficulties, the pre‑
scription of oral drugs to persistently vomiting 
patients, or ranitidine in spite of formerly per‑
formed total gastrectomy are typical examples of 
this subtype of malpractices. The management of 
drug prescriptions in patients with dysphagia was 
apparently suboptimal, if not iatrogenic. Within 
French geriatric population, 12.7% of the drug 
form modifications could have been harmful.32 
Professionals need to reevaluate their practices to 
reduce this risk. Better education of patients and 
caregivers is urgently needed to improve treat‑
ment adherence.33

Clinicians, regardless of specialty, should have 
rudimentary knowledge of symptom management 
and be skilled in the domains of utmost impor‑
tance in their training. In the present study, over 
2% of patients received no pharmacological symp‑
tomatic management despite the occurrence of 
severe symptoms (eg, pain, dyspnea, or seizures), 
which was particularly arresting. Although in‑
adequate pain management can affect over 30% 
of cancer patients,34-35 the complete current ab‑
sence of such therapy in some persons could be 
daunting. In contrast, screening for opioid mis‑
use in seriously ill outpatients could also be inad‑
equate.36 According to what has recently been ev‑
idenced, a training in symptom management for 
physicians from different clinical backgrounds is 
likely to contribute significantly to their approach 
and expertise,37 so additional teaching is strongly 
advised. Specialist PC consultation supported by 
a team pharmacist can be instrumental in reduc‑
ing inadequate dosage, converting one, or indi‑
cating untreated chronic moderate symptoms.38

The risk of drug errors increases with the num‑
ber of medications / tablets, but also when multi‑
organ (hepato ‑renal) failure progresses or when 
drugs of narrow therapeutic index, which are of‑
ten used in PC, are administered.39 On the first 
PC consultation in this study, a clinically signif‑
icant reduction in the number of medications 
and tablets has been observed. Similar results 
were obtained in Portugal, where more than 
one ‑quarter of the drugs (28.2%) was suspend‑
ed (mainly due to the absence of indication for 
the drug) by a PC physician on the first appoint‑
ment; however, no significant difference was not‑
ed between the number of drugs taken before and 
after this consultation.13 The curbing of the num‑
ber of drugs (deprescribing) appears to be a simple 
method of diminishing the risk of pharmacother‑
apy errors. In this study, PC consultants point‑
ed out the need for drug reductions, especially 
in less fit individuals with a shorter prognosis. 
There are various arguments for it in the elderly 
patients, such as the possible risk of continuing 

Close monitoring of hydration and fluid balance 
(eg, via simple body weight or diuresis) is neces‑
sary when administering diuretics,28 parenteral 
fluids, or osmotic laxatives.29 In the cases of obvi‑
ous adverse effects of drugs, the causative drugs 
should be stopped (eg, megestrol when symp‑
toms of deep vein thrombosis occur). The sys‑
tematic monitoring of biochemical renal profile 
is also important, since renal impairment is com‑
mon in PC patients.30 Estimated glomerular fil‑
tration rate reflecting the kidney function may 
guide drug choice and dosing.31 In the current 
study, 1.5% of the analyzed patients received in‑
appropriate oral antidiabetic agents or opioids in 
spite of documented renal impairment.

Various types of drug–drug interactions have re‑
cently been described.1 In the present study, this 
reason for potential inappropriateness occurred 
less often than other types of errors (16.6% of pa‑
tients) and encompassed pharmacodynamic inter‑
actions, or the use of drug antagonists / duplicates. 
While interactions on the level of receptors / me‑
diators/enzymes can cause clinically dangerous 

TABLE 5 Subgroup analysis of patients with drug errors (n = 337)

Subgroup Patients with errors P value

Men 116 (23.5) 0.55

Women 122 (68.9)

Age, y <60 27 (75.0) 0.31

60–75 103 (74.1)

>75 108 (66.7)

PPS 50–100 113 (62.4) 0.001

0–40 125 (80.1)

GSF A 4 (36.6) 0.001a

B 43 (60.6)

C 156 (72.2)

D 35 (89.7)

A–B 47 (57.3) 0.004

C–D 191 (74.9)

Referring 
institution

General practitioner 63 (65.6) <0.001

Hospital 114 (77.5)

Non palliative clinic 61 (63.5)

Admitted to Hospice 150 (78.1) 0.001

Palliative clinic 88 (60.7)

Days to death 1–7 60 (75.0) <0.001

8–14 32 (86.5)

15–30 30 (76.9)

31–90 46 (75.4)

>90 45 (67.2)

≤30 122 (78.2) <0.001

>30 91 (71.1)

Discharged 25 (47.2) –

Data are presented as number (percentage). P values refer to the χ2 test.

a P values refer to the Fisher exact test.

Abbreviations: see TABLE 3
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medicine physicians’ therapeutic judgment ac‑
cording to the routine clinical practice, and car‑
ried out without a formal follow‑up, hence the in‑
ability to assess the effectiveness of treatment 
modifications performed. Subcutaneous drugs 
routinely given instead of tablets within the last 
days of life have not been analyzed, and neither 
has intermittent pharmacotherapy (eg, periodi‑
cal chemotherapy) been assessed.

Conclusions The majority of patients admitted to 
PC are treated with multiple medications, which 
increases the risk of drug inappropriateness. This 
phenomenon affects in particular those referred 
by hospitals, older patients with a poor prognosis 
and poor condition, and those admitted to inpa‑
tient hospices. A significant drug / tablet intake 
reduction in these patients may be considered to 
diminish the risk of therapeutic inappropriate‑
ness. There is also an urgent need of therapeu‑
tic education within nonspecialist palliative care.
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