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The geriatric population is the fastest 

growing segment of our society, and this 
population is very heterogeneous 

,Introduction
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What the 

paracetamol 

and how used 1-Pain is common among the elderly since they are more likely to suffer 

from arthritis, bone and joint disorders, and other chronic conditions

2-Paracetamol is the most commonly used analgesic for acute and mild-

tomoderate pain and is available without prescription and is the first-line 

analgesic in Denmark used as a maximum of four grams per day and is the 

first-line analgesic in Denmark used as a maximum of four grams per day

3-Elderly patients are often underrepresented or not included in clinical 

trials and patients admitted to departments of geriatric medicine are 

assumed to be more   frail and in greater risk of adverse events as they 

often are treated with concomitant medication due to associated diseases

4-These patients are often more vulnerable due to age-related changes in 

pharmacokinetics and pharmacodynamics This may lead to an increased 

risk of acquiring potential toxicity and drug-drug interactions (DDIs)
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What the 

paracetamol 

and how used 
5-Furthermore, it has been demonstrated that age and sex are important 

factors affecting the pharmaco kinetics of paracetamol. This results in higher 

concentrations of paracetamol with increased age and particularly elderly 

female patients

6- Despite these findings, recommendation for reducing the maximum daily 

dosage(4grams)in elderly patients has not been assessed to be necessary

7-Several studies have reported and investigated pDDIs with paracetamol and 

the anticoagulant warfarin This interaction is assumed to be a pharmacokinetic 

interaction- ,resulting in a reduction of warfarin clearance and hence increasing 

international normalized ratio (INR). This may lead to life-threatening bleeding. 

One such  fatalDDIwasreportedinaDanishcasereportin2015,when an 83-year-old 

man suffering from atrial fibrillati on and back pain died from an untreatable 

intracerebral humor rhage

8-It has been suggested that decreased activity of CYP2E1 due to aging could 

increase the activity of paracetamol metabolized via CYP1A2 and CYP3A4
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9- Thereby, competing with metabolism of R-warfarin which 

leads to inhibition of CYP2C9 that metabolizes S-warfarin. 

This can result in increased concentration of the S-isomer, 

which is five times as potent as the R-isomer . Data 

Management. For those who did receive any paracetamol 

treatment, the average administration of paracetamol per day 

per patient was calculated and compared toward the maximum 

recommended dosage. The known pDDIs with paracetamol 

and third-line pDDIs were identified by using the databases 

Micromedex (MM), interaktionsdatabasen (ID),andiron 

medicine(PM).Only pDDIs class Ideas major and mode rate 

severity MM and critical and potential problematic at ID were 

considered for this study. 

A third-line pDDI was defined as a pDDI including the drug 

that also causes pDDI with paracetamol.

For instance, simvastatin-warfarin is a third-line pDDI because 

warfarin also can lead to a pDDI with paracetamol. This third-

line pDDI may influence the pDDI between paracetamol and 

warfarin .A third-line drug was defined as the drug that had a 

pDDI with the same drug that was identified to have a PDDI 

with paracetamol. For instance, simvastatin is the third-line 

drug in the example of third-line pDDI. The patients at risk of 

a pDDI with paracetamol were identified, and subsequently, 

more thorough assessments of the patients were done. The 

assessments included an overall medication review of the 

patients’ remaining medication. 



Hypothesis 
Several studies have reported and investigated pDDIs 

with paracetamol and the anticoagulant warfarin. This 

interaction is assumed to be a pharmacokinetic 

interaction, resulting in are duction of warfarin clearance 

and hence increasing international normalized ratio 

(INR). This may lead to life-threatening bleeding. One 

such 

fatalDDIwasreportedinaDanishcasereportin2015,when 

an 83-year-old man suffering from atrial fibrillation and 

back pain died from an untreatable intracerebral 

haemorrhage. It has been suggested that decreased 

activity of CYP2E1 due to aging could increase the 

activity of paracetamol metabolised via CYP1A2 and 

CYP3A4. Thereby, competing with metabolism of R-

warfarin which leads to inhibition of CYP2C9 that 

metabolizes S-warfarin. This can result in increased 

concentration of the S-isomer, which is five times as 

potent as the R-isomer. 7



Methods
Department of Geriatric Medicine at Bispebjerg Hospital is a department with the 

capacity of 28 beds.

Coverage area of 400,000 citizens in part of  greater Copenhagen.

Department has a yearly admission of approximately 900 patients per year .

Approximately 60% is admitted directly from the emergency department (E.R).

Data for all admitted patients during approximately 5 weeks were collected and 

reviewed in period. 

Screening of patient 
All patients aged 65 years or more, hospitalized in the Department all were 

screened for registration of any prescribed or consumed paracetamol upon or 

during their hospitalization.

If paracetamol was used during admission, the patient’s relevant biochemical 

values were registered diagnoses upon and under admission and chronic and 

temporary diagnoses were identified by reviewing the anamneses and patient files.

Date management 

Percentage of the patients receiving any treatment with paracetamol was 

calculated, including both the number of regular medications and PRN medications 

the average administration of paracetamol per day per patient was calculated and 

compared toward the maximum recommended dosage.8



Methods

 Only pDDIs classified as

Major and moderate 

severity at MM

Critical and

potential problematic 

at ID

 What's A third-line pDDI ?

A third-line pDDI was defined as a pDDI including the drug that also causes a pDDI 

with paracetamol.

For example:    simvastatin-warfarin

This 3rd line pDDI may influence the pDDI between paracetamol and warfarin.

 What's third-line drugs ?

A third-line drug was defined as the drug that had a pDDI with the same drug that 

was identified to have a pDDI with paracetamol.
For example: 

Simvastatin is the third-line 

Known pDDIs with paracetamol and 3th line pDDIs
were identified by using the databases :

Micromedex (MM), interaktionsdatabasen (ID), and pro.medicin 
(PM). 
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Results
104 patients were admitted during the study period. 91 (87.5%) of 

these (mean age 86 years) were treated with paracetamol. 10% 

were evaluated as being at risk of potential drug-drug interactions 

with paracetamol. Seven of the potential drug-drug interactions 

were related to treatments with warfarin, one with valsartan and 

one with phenytoin. Nine patients were at the risk, six did 

experience either abnormal biochemical values or potential 

related clinical incidents. Four patients experienced increased 

INR (range 3.2–4.6), of which one patient suffered from anaemia

and one with hematemesis. Two patients experienced increased 

ALAT/ASAT (55/42 U/I and 87/51 U/I, both females). One 

experienced hypertension.
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Discussion
Furthermore, the patient’s third-line drugs and 

their dosage regime might be able to influence the outcome 

of the in- teraction between paracetamol and warfarin but to 

our knowledge, this is only showed in a study that investigate 

patients receiving warfarin and who develop an acute upper 

respiratory tract infection also Despite no serious outcomes 

like severe bleeding or death All in all, explanations not 

necessarily have anything to do with the general perception 

of an infection. And four of the investigated patients 

developed abnormal biochemical values or clinical incidents 

that could be caused by this well serious safety consideration 

should be given for pa- tients at risk of this interaction also 

This patient was also identified as malnourished, and the de-

creased liver function was assessed to be associated with 

poor nutrition by the hospital physician. Phenytoin induces 

glucuronidatio and hence decreased paracetamol elimination 

paracetamol elimination [28]. This indicates that frailty and 

not age is the most important factor, The inconsistency 

between the applied electronic drug- drug interaction 

databases as seen in Table 2 is quite prominent and could be 

a great issue for the medication reviews performed by 

healthcare providers. This issue was observed in a 

Norwegian study as well, even though they used two other 

databases in their study.
11
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ED- Emergency Depar

tment; pDDI  potential 

drug-drug interaction.
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This study shows that most patients hospitalized at a department of geriatric 

medicine received treatment with paracetamol, not surprisingly, indicating 

that many elderly patients experience pain. A previous systematic review 

described that, in Denmark in 2013, 23% of patients in age group 65–79 

years and 45% in age group 80–89 years 

received prescribed paracetamol [27]. This indicates that patients in a 

department of geriatric medicine suffer from more pain than elderly in the 

remaining society. As several (26.4%) received more than three grams of 

paracetamol per day a samean, it suggests that sever elderly patients

receive chronic pain treatment with paracetamol. The aforementioned review 

concluded that paracetamol as a chronic pain treatment showed minor 

efficacy and doubtful clinical relevance, suggesting that patients in chronic 

treatment should have their treatment reassessed 
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A previous study concluded that frail elderly patients had 

decreased liver function and decreased glucuronidation  of 

paracetamol compared to fit elderly patients 

and hence decreased paracetamol elimination 

The present study showed that approximately 10% of elderly 

patients receiving paracetamol was at risk of pDDI shereof

The drugs found to interact with paracetamol in the Swedish study 

were carbamazepine, phenytoin, and phenobarbital 

This is in contrast with the observations in the present study in 

which the interaction with warfarin was the most frequently and 

potentially dangerous interaction
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 .Patients who are poor metabolizers of the CYP2C9 will also have decreased clearance 

of warfarin, as the more potent S-isomer of warfarin is metabolised by this enzyme [26] 

and be more prone to this DDI. Due to this heterogeneity and various outcomes for 

patients in concomitant treatment with paracetamol and warfarin 

 ,Phenytoin induces glucuronidation [32], as well as oxidation by inducing 

CYP3A4,whichmayleadtodecreasedareaunderthecurve of paracetamol, due to an 

enhancement of first-pass metabolism of paracetamol [33]. This can lead to decreased 

analgesic effect. Theoretically, the induction of CYP3A4 increases the formation of 

NAPQI. This canin crease the risk of hepatotoxicity due to a potential depletion of 

glutathione storage for further conjugation of NAPQI 

Aprevious study showed a significant increase in blood pressure in patient 

streated concomitantly with paracetamol and valsartan, but the 

mechanism of the hypertensive effect is not fully understood 

the intention of this study was to show that even though paracetamol is 

considered the safest choice, these pDDIs are important to keep in mind 

both for physicians, who prescribe it, and the pharmacy, who delivers it 

over-the-counter to the patients. The intention is also to make the 

prescriber think twice when prescribing the drug, a suggestion could be to 

monitor the effect after a suitable time of treatment, and potentially 

deprescribe the well-intended treatment in case of DDI findings, other 

adverse effects, or lack of effect



Conclusion

A large majority of the patients admitted to a department of 

geriatric medicine at a large urban secondary hospital 

received treatment with paracetamol. Approximately, 10% of 

the patients treated with paracetamol were at risk of pDDIs 

with paracetamol, and warfarin was the most frequent drug 

to act with paracetamol, imposing a risk of a serious clinical 

incident. None of the patients experienced any serious 

outcomes, suggesting that heterogeneity and confounding 

factors as concomitant medication, third-line pDDIs, other 

diseases, inflammation, metabolism, and malnutrition can 

contribute to the outcome. Six patients were assessed to 

experience either influence of biochemical values or 

incidents during hospitalization that could be related to the 

identified pDDIs.
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