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Abstract
Background: Paracetamol is widely used as a first-line analgesic for chronic pain, primarily due to its presumed safety profile. Unlike non-steroidal 
anti-inflammatory drugs (NSAIDs), paracetamol has been for long time considered free of significant cardiovascular effects, particularly on blood 
pressure (BP). However, emerging evidence suggests that long terme paracetamol use may be associated with elevated BP, challenging its status 
as a risk-free alternative to NSAIDs.
This systematic review aimed to investigate the association between paracetamol intake and changes in BP by screening existing clinical and 
epidemiological data to clarify its potential hypertensive effects.
Methods: A comprehensive search of Medline, Cochrane Library, and Embase databases was conducted. Eligible studies included randomized 
clinical trials, interventional and longitudinal observational studi involving adults receiving standard doses of oral paracetamol. Exclusion criteria 
were studies on  pregnant women, patients with preeclampsia/eclampsia, and those using supratherapeutic doses. The primary outcome was 
variation in systolic and diastolic BP.
Results: A total of 10 studies was included comprinzing observational studies (n = 4) and randomized controlled trials (n = 6). Two observational 
studies reported a significant association between regular paracetamol use and an increased risk of hypertension particularly with high-dose (> 3 
g/day) or prolonged use (> 30 days). The remaining two studies found no significant association, though one noted a trend toward elevated BP in 
older adults. Four RCTs demonstrated a small but consistent increase in systolic blood pressure (SBP), ranging from +0.2 to +4.0 mmHg. The effect 
appeared dose-dependent, with higher doses (> 2 g/day) linked to greater BP elevation.
Conclusion: Paracetamol may cause slight elevations in BP, with potential clinical implications in high- risk patients. Caution is warranted, and 
further prospective studies using ambulatory BP monitoring are needed to clarify this relationship.

Key words: acetaminophen, hypertension, review, cardiovascular events, side effects

Résumé
Introduction: Le paracétamol est largement utilisé comme traitement de première intention pour les douleurs chroniques en raison de sa présumée 
innocuité. Contrairement aux anti- inflammatoires non stéroïdiens (AINS), le paracétamol a longtemps été considéré comme dépourvu d’effets 
cardiovasculaires, notamment sur la tension artérielle (TA). Cependant, des études récentes suggèrent un effet potentiellement hypertensif. Cette 
revue systématique visait à étudier l’association entre la consommation de paracétamol et les variations de la TA.
Méthodes: Une recherche exhaustive a été réalisée dans les bases de données PubMed, Cochrane Library et Scopus. Les études éligibles 
comprenaient des essais cliniques randomisés, des études interventionnelles et observationnelles impliquant des adultes recevant des doses 
standards de paracétamol par voie orale. Les critères d’exclusion concernaient les études sur les femmes enceintes, les patientes atteintes de 
prééclampsie/éclampsie et les personnes utilisant des doses supra thérapeutiques. Le critère principal était la variation de la TA systolique et 
diastolique.
Résultats: Un total de 10 études a été inclus, incluant des études observationnelles (n = 4) et des essais contrôlés randomisés (ECR, n=6). Deux 
études observationnelles ont rapporté une association significative entre l'utilisation régulière de paracétamol et un risque accru d'hypertension, 
en particulier à dose élevée (> 3 g/jour) ou lors d'une utilisation prolongée (> 30 jours). Les deux autres études n'ont trouvé aucune association 
significative, avec toutefois, une tendance à une augmentation de la TA chez les personnes âgées sous paracétamol.
Quatre ECR ont montré une augmentation faible mais constante de la TA systolique, allant de +0,2 à +4,0 mmHg. L'effet semblait dépendant de la 
dose. Une élévation plus marquée de la TA été notée avec des doses plus élevées de paracétamol (> 2 g/jour).
Conclusion : Le paracétamol pourrait provoquer une légère élévation de la PA, avec des implications cliniques potentielles chez les patients à haut 
risque. Des études prospectives supplémentaires utilisant la mesure ambulatoire de la TA sont nécessaires pour clarifier cette relation.

Mots-clés : Acetaminophen, hypertension, revue, effets cardiovasculaires, effects indésirables
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INTRODUCTION

Paracetamol is widely used for managing mild to moderate 
pain. In the UK, its consumption increased significantly 
from 1,500 million tablets per year in 1967 to 3,500 million 
in 2000 [1]. This rise may be attributed to its availability 
in various formulations both, as a single-agent drug and 
in combination with other analgesics, such as codeine or 
tramadol, as well as its widely accessibility, cheapness 
and perceived safety. Additionally, its efficacy in treating 
common conditions like headaches, osteoarthritis, and 
post- operative pain has contributed to its widespread 
use [2]. Despite its prevalence, the exact mechanism of 
paracetamol’s analgesic action remains unclear, though 
some evidence suggests it may involve central inhibition 
of prostaglandin synthesis without significant peripheral 
anti-inflammatory effects [3].
Often considered a safer alternative to non-steroidal anti-
inflammatory drugs (NSAIDs), particularly in patients with 
cardiovascular comorbidities, paracetamol is generally 
associated with mild side effects, including nausea, 
headache, abdominal pain, and rash [4]. Unlike NSAIDs, 
it does not increase gastrointestinal bleeding risk, making 
it preferable for long-term use in certain populations 
[5]. However, its most serious adverse effect— 
hepatotoxicity—typically occurs only with excessive 
intake, often due to unintentional overdose or prolonged 
high-dose therapy [6]. Unlike NSAIDs, which are known to 
elevate blood pressure (BP) and increase cardiovascular 
risk [7], paracetamol has traditionally been perceived as 
having a neutral effect on BP. Nevertheless, recent studies 
have challenged this assumption, suggesting that regular 
or high-dose paracetamol use may have hypertensive 
effects, possibly through oxidative stress or endothelial 
dysfunction.
This systematic review aimed to investigate the 
association between paracetamol intake and changes in 
BP by screening existing clinical and epidemiological data 
to clarify its potential hypertensive effects.

METHODS

This review is based on previously published studies; no 
ethical approval was required. All the search strategy, 
literature selection and data extraction were conducted 
by two investigators (RL and BS) independently, then 
discussed. They screened titles, abstracts, and full texts. 
Disagreements were resolved with a third reviewer (MS).

Search strategy
 
Before starting the literature of relevant studies, we used 
the PICO framework: P: adults receiving paracetamol, I: 
paracetamol use, C: controls receiving placebo or not O: 
blood pressure changes.
Following the PRISMA 2020 guidelines [8], we performed 
a systematic search in Medline, Cochrane Library, and 
Embase. Besides, a search on ongoing protocols was 
addressed on Prospero and Cochrane Library (Protocols). 
The literature search was be supplemented by a manual 

search on Google scholar, grey literature, congresses 
abstract books and theses and dissertations presented at 
the faculty of medicine of Tunis. On Medline, we used 
a search equation associating Mesh (Medical Subject 
Headings) and free words. Our equation is represented 
in the table 1 and published in the protocol of the review 
[9].

Selection criteria

Our research strategy for this systematic review was 
based on the following inclusion and exclusion criteria

Inclusion Criteria

We included studies that enrolled adult participants 
aged 18 years and older, with or without a history of 
hypertension or cardiovascular disease. Eligible studies 
investigated the use of paracetamol for chronic pain, 
administered orally at a standard therapeutic dose 
of 0.5–1 g every 4–6 hours, up to a maximum of 4 g/
day, compared with placebo or non-use. Only studies 
published in English or French were considered.

Exclusion Criteria
 
We excluded studies conducted in women of childbearing 
age or in those with preeclampsia/eclampsia. Studies 
using supratherapeutic doses of paracetamol were also 
excluded. In addition, meta-analyses, reviews, editorials, 
letters, comments, and studies with insufficient data 
were not considered for inclusion.

Data Extraction

Data were extracted using Covidence on a (free version). 
Information collected was: characteristics of the studies 

Equation

( “Acetaminophen”[Mesh] OR 
“Arylsulfotransferase”[Mesh] 
OR “Acetamidophenol” 
OR “Acetominophen” OR 
“APAP” OR “Paracetamol” OR 
“Algotropyl” OR “Acamol” OR 
“Panadol” OR “Tylenol” OR 
“Acephen”)

(“Cardiovascular Diseases”[Mesh] 
OR “Blood Pressure 
Determination”[Mesh] OR 
“Blood OR Pressure”[Mesh] 
“Hypotension”[Mesh] OR 
“Hypertension”[Mesh] OR 
“Cardiovascular Disease” OR 
“Cardiac Events” OR “Cardiac Event” 
OR “Pressure, Pulse” OR “Diastolic 
Pressure” OR “Pressure, Diastolic” 
OR “Systolic Pressure” OR “Pressure, 
Systolic” OR “Arterial Pressures” OR 
“Arterial Blood Pressure” OR “Arterial 
Tension” OR “Blood Pressure, 
Arterial” OR “Mean Arterial Pressure” 
OR “Monitor, Blood Pressure” OR 
“Pressure Monitor, Blood” OR 
“Hypotension, Vascular” OR “Low 
Blood Pressure” OR “High Blood
Pressure”)

Table 1. Search equation for Medline search
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(year of publication, design and follow-up period), 
patients (total number of patients, age and gender), 
paracetamol intake (dose, duration), blood pressure 
(blood pressure variation before and after paracetamol 
intake, systolic blood pressure, diastolic blood pressure). 
Extracted data from each study were scrutinized by both
investigators independently (BS and RL)

Risk of bias and quality assessment

The risk of bias in the included studies was evaluated 
independently by two authors, following the Cochrane 
RoB2 Tool for randomized studies (Figure 1), and the 
Newcastle Ottawa Scale (NOS) (Table 2) and Joanna 
Bridge Institute (JBI) for non-randomized studies.

For quality assessment, we used JADAD tool for 
randomized studies and Minors for non- randomized 
studies [10] (Table 3 and 4). 
The MINORS scale includes 12 items (maximum score: 
16 for non-comparative and 24 for comparative studies). 
Scores <50% indicate low quality, 50–75% moderate 
quality, and >75% high quality.

 Miladi. Effect of Paracetamol on Blood Pressure

 

Figure 1. Evaluation of the risk of bias in RCTs using Cochrane RoB 2 
tool

Selection Comparability Outcome Quality

1 2 3 4 1 1 2 3

Kurth et 
al. [7]

* * - * * - * * Good

Dawson et 
al. [9]

* * * * * * * * Good

Forman et 
al. [8]

* * * * * * * - Good

Curhan et 
al. [6]

* * * * * - * - Good

Table 2. Evaluation of the risk of bias in cohort studies using 
Newcastel Ottawa Scale

Author(s) Year Study  Design Population Sample 
Size

Follow-
up 
Duration

Paracetamol
Use (Frequency)

SBP / DBP
Variation

Hypertensi    
on Cases

Relative Risk MINORS
evaluation

Curhan et 
al. [11]

2002 Prospective 
cohort

Nurses 
without prior 
hypertension

80,020 2 years Days/month: 0
1–4
5–14
15–21
>22

Not reported
369
661
229
62
72

1.00
1.22
1.63
1.27

2.83 (p<0.001)

High quality 
18/

Kurth et al. 
[12]

2005 Prospective 
cohort

Male physicians 
without prior 
hypertension

8,229 14 years Cumulative 
tablets :
<12
12-1499
1500-2499
≥2500

Not reported

1204
607
87
97

1.00
0.87
1.20
1.01

High quality

Forman et 
al. [13]

2007 Prospective 
cohort

Male nurses 
without prior 
hypertension

16,031 2 years Days/week: 0
1
2-3
4-5
6–7

Not reported
1743
47
69
36
50

1.00
1.01
1.01
1.64

1.36 (p=0.007)

High quality

Dawson et 
al. [14]

2013 Retrospective 
cohort

Hypertensive 
patients (mean 
age: 73.1)

8,876 1 year Not specified SBP :
+3.1 mmHg
(p = 0.05) DBP :
+1.3 mmHg
(p = 0.09)

Not specified Not specified Moderate 
quality

Table 3. Effects of paracetamol on blood pressure: Cohort studies

SBP = systolic blood pressure; DBP = diastolic blood pressure; CI = confidence interval; RR = relative risk; NR = not reported.
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RESULT

A total of 10 studies were included, encompassing 6 
randomized controlled trials and 4 cohort studies. Prisma 
flow diagram is illustrated in figure 2.

Observational Studies

Four cohort studies were included encompassing for 113 
156 persons [11-14]. Two of them found a significant 
association between regular paracetamol use and the 
development or worsening of hypertension, particularly 
with prolonged use or higher doses [11,13] (Table3).
Curhan et al. (2002) [11], in the Nurses’ Health Study, 
followed 80,020 women without a history of hypertension 
or chronic kidney disease to assess incident hypertension 
via self- reported physician diagnoses. Paracetamol use 
was associated with an increased risk of developing 
hypertension across all levels of use when compared to 
non-use (RR = 2.83 for paracetamol use on more than 22 
days per month versus RR = 1 for non-use). A significant
dose-response relationship was identified, with the 
risk of  hypertension  rising progressively with greater 
frequency of paracetamol use (RR = 1.22 for use on 1–4 
days per month versus RR = 2.83 for use on more than 22 
days per month).
However, a major limitation of this study was the absence 
of information regarding the indication for analgesic use. 
This raised concerns about potential confounding, such 
as headache-related paracetamol use in individuals with 
elevated blood pressure.
In contrast, the Physicians’ Health Study conducted by 

Author(s) Year Study Design Population N Paracetamol Dose Duration Change in SBP
(mmHg)

Quality 
evaluation 
JADAD

Chalmers et al. [15]1984 RCT,
double-blind, 
crossover, 
placebo-
controlled

Hypertensive patients 22 1 g × 3/day 4 weeks +4 mmHg (supine 
& standing; p
< 0.05)

3

Radack et al. [16] 1987 RCT,
double-blind, 
parallel

Mild/moderate 
hypertension 
(controlled)

29 1 g × 3/day 3 weeks +0.2
(supine), - 1.7
(sitting); not 
significant

5

Pavlicevic et al. 
[17]

2008 RCT,
single-blind, 
3-phase, parallel

Hypertensive OA 
patients

49 1 g × 3/day 1 month -5.4 to +1.2
mmHg (across 
different 
subgroups)

3

Sudano et al. [18] 2010 RCT,
double-blind, 
crossover, 
placebo

CAD patients on 
cardiovascular therapy

33 1 g × 3/day Several weeks +3 mmHg
(p < 0.02
vs placebo)

4

Gualtierotti et al. 
[19]

2013 RCT,
double-blind,
parallel + 
crossover

Hypertensive patients 174 2 g/day Several weeks +3.8 to +4.4
mmHg across 
treatment groups 
(p< 0.05)

4

MacIntyre et al. 
[20]

2022 RCT,
double-blind, 
crossover, 
placebo

Hypertensive adults 
(≥18 years)

110 4 g/day 2 weeks +3.8
mmHg vs placebo 
(-1.4
mmHg); p
< 0.0001

5

Table 4. Effects of paracetamol on blood pressure : randomised controlled trials

RCT = randomized controlled trial; SBP = systolic blood pressure; DBP = diastolic blood pressure; CAD = coronary artery disease; OA = osteoarthritis; NR = not reported.

 

Figure 2. PRISMA 2020 flow diagram showing study selection process.
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Kurth et al. (2005) [12] involved 8,229 men without prior 
hypertension and found no increased risk of hypertension
associated with cumulative paracetamol use, regardless 
of dose.
Dawson et al. [14] compared BP changes in 
acetaminophen-exposed versus non-exposed patients. 
No significant differences were observed in systolic or 
diastolic BP between the two groups. Among patients not 
receiving antihypertensive therapy, systolic BP increased
by 3.1 mmHg and diastolic BP by 1.3 mmHg (p = 0.05 and 
p = 0.09, respectively). There was no clear relationship 
between BP changes and either the dose or duration of
acetaminophen exposure.
In conclusion, two observational studies out of four 
reported a significant association between regular 
paracetamol use and an increased risk of hypertension.

Randomized studies

Six randomized controlled trials (RCTs) have specifically 
assessed the impact of paracetamol on blood pressure 
(Table 4) [15-20]. Four RCT demonstrated a modest but 
statistically significant increase in systolic BP following 
short-term paracetamol use (2 to 4 weeks). Increases 
ranged from +0.2 mmHg to +4 mmHg.
The first study, conducted by Chalmers et al. in 1984,[15] 
was a randomized, double-blind, placebo-controlled 
crossover trial. It included 22 hypertensive patients 
previously treated with NSAIDs. Participants received 
sodium-free paracetamol (1 g every 8 hours) or placebo 
for 4 weeks. A significant 4 mmHg increase in both supine 
and standing systolic BP was observed with paracetamol 
use compared to placebo (p < 0.05).
In another RCT, Radack et al. (1987) [16] compared 
ibuprofen (400 mg), paracetamol (1 g), and placebo 
administered every 8 hours for 3 weeks. No significant 
changes in systolic BP were observed in the paracetamol 
group relative to baseline.
Pavlicevic et al. (2008) [17] conducted a single-blind, 
three-phase parallel study involving 49 hypertensive 
osteoarthritis patients and 39 hypertensive controls. The 
study compared ibuprofen, piroxicam, and subsequent 
paracetamol (1 g three times daily), each for one month. 
In patients treated with lisinopril/hydrochlorothiazide, 
systolic BP increased with ibuprofen (139 to 144.4 
mmHg) and piroxicam (133.3 to 149.4 mmHg), but 
decreased with paracetamol (to 133.9 and 132.9 mmHg, 
respectively). However, a greater reduction was observed 
in the analgesia-free control group, suggesting a possible 
white coat effect. In the amlodipine subgroup, none of 
the three analgesics significantly altered BP, indicating 
that calcium channel blockers may be less affected by 
NSAIDs.
Sudano et al. (2010) [18] performed a double-blind 
crossover trial in 33 patients with coronary artery 
disease. Paracetamol (1 g, sodium-free) or placebo 
was administered three times daily for two weeks. 
Paracetamol significantly increased mean systolic BP 
(122.4 to 125.3 mmHg, p < 0.02), comparable to the 
hypertensive effects observed with NSAIDs.
Gualtierotti et al. (2013) [19] conducted a double-blind, 

placebo-controlled RCT with both parallel and crossover 
arms. Acetaminophen produced small but statistically 
significant increases in both clinic and ambulatory 
systolic/diastolic BP and heart rate (HR) across patients 
treated with ramipril, valsartan, or aliskiren. Increases 
were observed for 24-hour, daytime, and nighttime BP 
and HR (e.g., daytime SBP/DBP increased by 3.5/2.6 
mmHg in the ramipril group; p < 0.05 for all comparisons).
Finally, in 2022, MacIntyre et al. [20] conducted a large 
double-blind, crossover RCT in 103 patients. Regular 
acetaminophen use led to a significant increase in 
daytime systolic BP compared to placebo (from 132.8 
to 136.5 mmHg vs. 133.9 to 132.5 mmHg; p < 0.0001), 
with a placebo-corrected difference of +4.7 mmHg (95% 
CI: 2.9–6.6). Diastolic BP also increased by a placebo-
corrected 1.6 mmHg (95% CI: 0.5–2.7, p = 0.005). Similar
findings were confirmed in 24-hour ambulatory and clinic 
BP measurements.

DISCUSSION

This systematic review showed in 4 RCT [15,18-20] and 2 
cohorts [11,13] that paracetamol contributes to elevations 
in systolic blood pressure, even at recommended doses 
and in both normotensive and hypertensive individuals. 
Given the heterogeneity of included studies, we did not 
perform a full meta-analysis.
Although paracetamol is considered as a relatively safe 
drug, it may result in hypertension in patients with or 
without known hypertension. This side effect may be 
harmful at large scale population. Indeed, even the small 
increases in BP have important clinical implications at 
a population level, as a rise in systolic BP of 2 mmHg is 
associated with a 7% and 10% increase in risk of death 
from ischemic heart disease and stroke, respectively [21].
Some systematic reviews have been published in the past 
aiming to respond to the question:
“Does the paracetamol increase the BP?” [22,23]. Our 
systematic review differentiates from others by including 
a largest number of patients and both observational and
randomized clinical trials.
The results from the observational studies have showed 
that the risk of hypertension increased with the duration 
of the use [11] and with the dosage of paracetamol [12].
Clinical trials suggested that short term paracetamol use 
of paracetamol (2 weeks – 1 month) has a small effect on 
BP ranging from +0,2 mmHg to +4 mmHg [15,16]. When 
compared to NSAIDs, no significant changes in systolic 
BP were observed in the paracetamol group relative to 
baseline.
In our systematic review, we opted to include 
observational studies for several reasons.
Although methodologically less rigorous than randomized 
controlled trials, they provided access to a larger patient 
population, enhancing the generalizability of our findings.
The other advantage of observational studies was avoiding 
the white coat effect and the associated elevation in BP 
measurements [11,13]. These observational studies were
conducted on patients who performed self-
measurements of blood pressure, thereby eliminating 
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the potential confounding influence of healthcare 
provider presence on cardiovascular parameters. This 
methodological approach allowed for more accurate 
assessment of baseline BP values in the participants' 
natural environment, reducing measurement bias 
commonly observed in clinical settings.
The large amount of sodium contained in the 
effervescent paracetamol pills was considered the origin 
of hypertension. However, we are concerned that even 
non-effervescent paracetamol may cause an increase in 
BP [24,25]. Benitez-Camps et al. compared the effects 
of effervescent with non-effervescent paracetamol in 46 
patients with known hypertension [26]. The comparison 
showed a significant increase in systolic BP of about 5 
mmHg in patients treated with effervescent tablets.
Paracetamol has been regarded for long time as a 
significantly safer alternative to NSAIDs for managing 
mild to moderate pain in patient with associated 
cardiovascular risk. While it may still have a lower 
bleeding risk and remain preferable in patients with renal
impairment, emerging evidence suggests that the safety 
margin between these agents may be narrower than 
previously believed when considering hypertension 
[27,28].
Our systematic review of the literature suggests that 
there is an association between paracetamol use and 
elevated BP in hypertensive patients. Caution is required 
when treating patients with high cardiovascular risk. 
To generalize our findings, further prospective studies 
are needed to clarify the impact of paracetamol on BP, 
utilizing 24- hour ambulatory blood pressure monitoring 
as the primary endpoint in large, well-defined cohorts 
or including patients with borderline conditions as renal 
impairment.

CONCLUSION

In conclusion, our study demonstrates a significant 
association between paracetamol use and elevated BP, 
reinforcing concerns about its cardiovascular safety 
particularly in patients with hypertension or high 
cardiovascular risk. Given these findings, clinicians should 
consider restricting paracetamol use to cases of clear 
clinical necessity and explore alternative analgesics when 
appropriate, especially for long-term pain management 
in at- risk populations
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