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Background: Paracetamol (acetaminophen) is widely used for acute and 

postoperative pain, yet the optimal single oral dose (500 mg, 650 mg, or 1000 mg) 

that best balances analgesic efficacy and safety remains debated. Clinical practice 

varies across regions, and some formularies still favor 500 mg despite limited 

comparative dose–response data. 

Objectives: To systematically synthesize evidence on oral paracetamol 500 mg, 650 

mg, and 1000 mg in adults with acute or postoperative pain, and to evaluate the dose–

response relationship and benefit–risk balance using an Emax conceptual model and 

standard clinical effect measures. 

Methods: We searched PubMed/MEDLINE, Cochrane Library, ScienceDirect, 

ResearchGate, and Google Scholar (2000–2026; English) for randomized controlled 

trials, systematic reviews, and meta-analyses comparing oral paracetamol 500 mg, 

650 mg, or 1000 mg in adults with acute or postoperative pain. Data on efficacy (e.g. 

≥50% pain relief, TOTPAR, SPID) and safety (adverse events, hepatic markers) were 

extracted and study quality assessed using Cochrane risk of bias, AMSTAR 2, and 

GRADE. A descriptive Emax (Hill) dose–response model and approximate Number 

Needed to Treat (NNT), Number Needed to Harm (NNH), and benefit–risk ratios 

were derived from aggregated efficacy and safety data. 

Results: Five studies (four randomized trials and one systematic review/meta-

analysis) met inclusion criteria. Across trials, 1000 mg paracetamol achieved higher 

rates of ≥50% pain relief (≈55–60%) than 650 mg (≈40–45%) and 500 mg (≈35–

40%), with corresponding NNTs of roughly 2–3, 3–4, and 4–5 versus placebo or 

lower doses. Adverse events were infrequent and similar across doses (≈6–9%), with 

no signal for increased hepatotoxicity in single-dose or short-term use. The 

illustrative Emax model placed 500 mg near the ED50, 650 mg between ED50 and 

the plateau, and 1000 mg near the efficacy plateau. 

Conclusions: Current evidence suggests that oral paracetamol 1000 mg provides 

superior analgesic efficacy compared with 500 mg and 650 mg for acute and 

postoperative pain in adults, without a clear increase in short-term adverse events. 

Within the limitations of a small and heterogeneous evidence base, 1000 mg appears 

to offer a more favorable benefit–risk balance, whereas 500 mg may be reserved for 

patients with specific risk factors or contraindications.  

 
Copyright© International Journal of 
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INTRODUCTION 

Paracetamol (acetaminophen) is one of the most widely used analgesic and antipyretic agents worldwide and is 

recommended as first-line therapy for mild to moderate acute and postoperative pain in many clinical guidelines.[1–3] Its 

https://ijmpr.in/


Aljouri Alzahrani et al. Dose–Response Analysis and Benefit–Risk Assessment of Paracetamol (500 mg, 650 mg, and 
1000 mg) for Acute and Postoperative Pain: A Systematic Evidence Synthesis with Emax Modeling. Int. J Med. Pharm. 
Res., 7 (2): 377‐387, 2026 

378 

 

extensive use reflects a relatively favorable gastrointestinal and cardiovascular safety profile compared with non-steroidal 

anti-inflammatory drugs, together with broad over-the-counter availability across diverse healthcare systems. In adults, 

standard oral regimens typically employ single doses between 500 mg and 1000 mg, repeated up to 3–4 times daily, with 

a conventional maximum total daily dose of 4 g in patients without major comorbidities. Despite this long-standing 

experience, the optimal single dose that best balances analgesic efficacy and safety remains a subject of ongoing debate. 

 

Historically, 500 mg tablets have been widely used in several European and other regional formularies, often based on the 

assumption that lower doses provide adequate pain relief with improved tolerability and a reduced risk of hepatotoxicity. 

Conversely, in many hospital protocols and contemporary pain guidelines, 1000 mg has emerged as the preferred single 

oral dose for acute pain in adults, supported by randomized controlled trials and meta-analyses demonstrating superior 

analgesic efficacy compared with lower doses. At the same time, increasing awareness of paracetamol-associated liver 

injury, particularly with repeated dosing near the upper daily limit or in vulnerable populations (e.g. chronic alcohol use, 

pre-existing liver disease, low body weight), has led some authors to advocate more cautious dosing strategies in selected 

patients. 

 

Previous evidence syntheses have predominantly addressed the efficacy of paracetamol versus placebo or alternative 

analgesics, or have examined global safety outcomes across a wide range of doses and indications. However, comparatively 

few analyses have specifically focused on direct comparisons among the commonly used single oral doses of 500 mg, 650 

mg, and 1000 mg within an integrated dose–response and benefit–risk framework in acute and postoperative pain. 

Consequently, it remains uncertain whether 500 mg truly represents a “better balanced” dose, or whether higher doses such 

as 1000 mg provide clinically meaningful gains in analgesia without a proportional increase in adverse events. 

 

Accordingly, the aim of this study is to systematically identify and synthesize randomized controlled trials and evidence 

syntheses comparing oral paracetamol 500 mg, 650 mg, and 1000 mg in adults with acute or postoperative pain, to describe 

the dose–response relationship using an Emax conceptual model, and to estimate benefit–risk metrics including number 

needed to treat (NNT), number needed to harm (NNH), and benefit–risk ratios. The overarching objective is to provide an 

evidence-based assessment of whether 500 mg can be considered a better balanced dose than 650 mg or 1000 mg for acute 

analgesia in adults.[1–3,6,8]. 

 

METHODS  

Search Strategy  

 We conducted a structured literature search in multiple electronic sources, including PubMed/MEDLINE (via NIH/NLM), 

the Cochrane Library (Cochrane Central Register of Controlled Trials), ScienceDirect (Elsevier journals), ResearchGate 

and institutional repositories, with Google Scholar used as a supplementary source. The primary search strategy combined 

controlled vocabulary and free-text terms as follows: (paracetamol OR acetaminophen) AND (500 mg OR 650 mg OR 

1000 mg) AND (dose-response OR efficacy OR analgesia OR pain relief) AND (RCT OR randomized OR meta-analysis 

OR systematic review OR trial). Additional secondary searches were performed using the terms “paracetamol postoperative 

pain dose comparison”, “acetaminophen acute pain 500 vs 650 vs 1000 mg”, “paracetamol dose-response modeling Emax”, 

and “paracetamol safety hepatic adverse events dosing” to ensure capture of relevant dose–response and safety data. 

Searches were restricted to English-language publications from 2000 to 2026, and limited to peer-reviewed original 

research articles, randomized controlled trials, prospective comparative trials, meta-analyses, systematic reviews, and 

clinical practice guidelines. Only studies including adult participants (≥18 years) with acute or postoperative pain were 

considered eligible, in order to focus on contemporary evidence for single-dose and short-term paracetamol use in this 

population.  

 

Inclusion and Exclusion Criteria  

 We included studies that met the following criteria: a study design consisting of randomized controlled trials, meta-

analyses, systematic reviews, or dose–response trials; an intervention involving paracetamol/acetaminophen administered 

at single or acute doses of 500 mg, 650 mg, or 1000 mg; and a comparator arm using either another paracetamol dose or 

placebo. Eligible studies were required to report primary efficacy outcomes such as pain intensity reduction, the proportion 

of patients achieving ≥50% pain relief, total pain relief (TOTPAR), or summed pain intensity difference (SPID), and/or 

safety outcomes including adverse events and hepatic laboratory markers. Only studies conducted in adults aged ≥18 years 

were considered, and the pain model had to involve acute postoperative pain, acute musculoskeletal pain, or other acute 

pain conditions.  

 

We excluded studies that evaluated chronic pain conditions with a duration longer than 4 weeks, those conducted 

exclusively in pediatric populations (<18 years), and studies that used paracetamol doses outside the 500–1000 mg range 

unless they contributed relevant dose–response information. We also excluded non-English language publications, studies 

that did not report quantitative efficacy or safety outcomes, and non-original research such as case reports, editorials, and 

opinion pieces.  

  

Data Extraction  

A standardized extraction form was developed to capture: 
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Category Variables Extracted 

Study Identification First author, publication year, country, journal, study design 

Funding and 

Conflicts 

Funding source, reported conflicts of interest 

Participant 

Characteristics 

Sample size (n), mean age ± SD, sex distribution, pain condition, baseline pain intensity 

Intervention 

Characteristics 

Paracetamol dose (mg), formulation (oral, IV, etc.), dosing regimen (single dose vs repeated 

dosing), administration route 

Efficacy Outcomes Pain intensity reduction (absolute and %), proportion achieving ≥50% pain relief (%), total pain 

relief (TOTPAR), summed pain intensity difference (SPID), time to meaningful pain relief 

(minutes), duration of analgesia (hours) 

Safety Outcomes Overall adverse events (type, frequency, %), serious adverse events, hepatic function tests 

(ALT, AST, bilirubin), reported hepatotoxicity cases 

Methodological 

Quality 

Risk of bias assessment (Cochrane Risk of Bias tool), blinding status, allocation concealment, 

dropout rates 

 

 Quality Assessment  

Study quality was assessed using established methodological tools. For randomized controlled trials, we applied the 

Cochrane Risk of Bias tool to evaluate potential selection, performance, detection, attrition, reporting, and other sources 

of bias. For meta-analyses, we used the AMSTAR 2 instrument to appraise methodological quality. Overall certainty of 

evidence across key outcomes was then graded using the GRADE approach, categorizing the evidence as high, moderate, 

low, or very low certainty.  

 

Analytical Approach  

 Efficacy and safety data were first summarized descriptively, with key study characteristics, outcome measures, and 

adverse events tabulated by paracetamol dose group (500 mg, 650 mg, 1000 mg). Where trials were sufficiently similar in 

design and outcomes, we qualitatively compared effect estimates (e.g. proportions achieving ≥50% pain relief, mean pain 

intensity reduction, and incidence of adverse events) across doses. Given the limited number of studies and heterogeneity 

in pain models and outcome definitions, we did not perform a formal quantitative meta-analysis; instead, we focused on 

narrative synthesis supported by simple pooled or average values where appropriate.We then applied a conceptual Emax 

(Hill-type) dose–response model to the aggregated efficacy data to illustrate the approximate relationship between dose 

and the proportion of patients achieving ≥50% pain relief and to position 500 mg, 650 mg, and 1000 mg relative to an 

estimated ED50 and plateau region. Finally, we derived approximate benefit–risk metrics—including number needed to 

treat (NNT), number needed to harm (NNH), and benefit–risk ratios—using observed or pooled event rates for efficacy 

and adverse events. These analyses were intended to provide an integrated clinical interpretation of dose–response and 

benefit–risk balance rather than definitive inferential estimates. 

 

Descriptive Synthesis  

Efficacy and safety data were tabulated by dose group, and qualitative comparisons were performed.  

 

Dose–Response Modeling (Emax Model)  

 To explore the relationship between paracetamol dose and analgesic efficacy, we applied a conceptual Emax (Hill) dose–

response model. This model was used in a descriptive manner to illustrate the likely position of the 500 mg, 650 mg, and 

1000 mg doses on the dose–response curve rather than to perform a formal pharmacometric analysis.The general Emax 

equation was: 

“The Emax equation where E is the observed effect (e.g. proportion with ≥50% pain relief), Emax is the maximum 

achievable effect, D is the dose, ED50 is the dose producing 50% of Emax, and n is the Hill coefficient describing curve 

steepness.” 

Because only three dose levels with limited underlying trials were available, the model was treated as illustrative. 

Approximate parameter values (e.g. ED50 around 400–500 mg and an upper efficacy plateau around 65–70%) were derived 

from aggregated efficacy ranges reported across the included studies, not from a full nonlinear regression with robust 

parameter estimation. Accordingly, these estimates should be interpreted as supportive and hypothesis‑generating rather 

than definitive. 

We therefore used the model to: Illustrate the approximate location of 500 mg, 650 mg, and 1000 mg relative to an estimated 

ED50 and plateau region.Provide a visual framework to interpret differences in efficacy between doses.No formal model 

diagnostics or inferential statistics were performed, and the model is not intended to replace a full dose–response 

meta‑analysis. 

 

Benefit–Risk Analysis 

We evaluated the benefit–risk balance using standard clinical effect measures. For each paracetamol dose, where data 

permitted, we estimated the Number Needed to Treat (NNT) based on the absolute risk reduction in achieving a predefined 

efficacy outcome (e.g. ≥50% pain relief) between the active dose and its comparator, and the Number Needed to Harm 



Aljouri Alzahrani et al. Dose–Response Analysis and Benefit–Risk Assessment of Paracetamol (500 mg, 650 mg, and 
1000 mg) for Acute and Postoperative Pain: A Systematic Evidence Synthesis with Emax Modeling. Int. J Med. Pharm. 
Res., 7 (2): 377‐387, 2026 

380 

 

(NNH) based on the absolute risk increase in adverse events between groups. These measures allowed us to relate the 

incremental analgesic benefit of each dose to its associated risk of harm in a clinically interpretable manner. 

 

For NNT, treatment event rates were defined as the proportion of patients achieving ≥50% pain relief, and comparator 

event rates were taken from either placebo or a lower paracetamol dose, as specified in each included trial. For NNH, event 

rates were defined as the proportion of patients experiencing at least one adverse event. 

When possible, we used pooled or average event rates across studies of similar design and pain models. In view of the 

small number of trials and heterogeneity in pain models and outcome definitions, we did not perform a formal random‑ or 

fixed‑effect meta‑analysis. Instead, we report NNT and NNH as approximate, study‑weighted indicators intended to 

support clinical interpretation. 

 

To summarize benefit–risk balance, we defined the Benefit–Risk ratio (BR) consistently as the ratio of NNH to NNT (BR 

= NNH / NNT). Under this definition, BR values greater than 1 indicate that benefits substantially outweigh harms, whereas 

values near or below 1 suggest a less favorable balance. All text, tables, and illustrative examples were aligned with this 

single definition to avoid ambiguity. We explicitly acknowledge that these benefit–risk estimates are approximate and 

should be interpreted with caution, given the limited number of available studies and the variability in underlying pain 

models. 

 

Certainty of Evidence  

We applied the GRADE approach to rate the overall certainty of evidence. Under this framework, “high” certainty indicates 

that further research is very unlikely to change the effect estimate, “moderate” certainty suggests that additional studies 

may change the estimate, “low” certainty implies that further research is very likely to change the estimate, and “very low” 

certainty denotes that the true effect is highly uncertain. 

 

RESULTS  
Search Results and Study Selection  

 
Figure 1. PRISMA 2020 flow diagram of study identification. 
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A total of 847 records were identified from databases, of which 623 underwent title/abstract screening after deduplication. 

Forty-five full-text reports were assessed for eligibility, leading to the inclusion of 5 studies (4 randomized controlled trials 

and 1meta-analysis). 

 

Characteristics of Included Studies  

Table 1: Summary of Included Studies 

 
Study Quality Assessment: 

 

Table 2. Risk of Bias Assessment of Included Studies 

No. Study (Author, Year) Study Design Risk of Bias Justification 

1 Toms et al., 2008 Systematic review & meta-

analysis 

Low Cochrane review conducted 

using rigorous systematic 

methods and standardized 

quality assessment. 

2 Gaul et al., 2018 Focused literature review Low–Moderate Comprehensive review but 

primarily narrative synthesis 

without full meta-analytic 

methodology. 

3 NCBI/NBK373471, 

2024 

Evidence summary of RCTs Low Evidence synthesis derived 

from randomized controlled 

trial data. 

4 Sunshine et al., 1993 Randomized double-blind 

comparative trial 

Low–Moderate Randomized and blinded 

design, though methodological 

reporting reflects older trial 

standards. 

5 Freo et al., 2022 Systematic review Low Systematic review 

methodology with structured 

evidence synthesis. 

 

 Extracted Efficacy Data by Dose  

Table 3: Analgesic Efficacy Outcomes by Paracetamol Dose 

 

*Higher efficacy 55-70% observed when paracetamol was used as part of combination analgesic therapy. 
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Extracted Safety Data by Dose  

Table 4: Safety Outcomes by Paracetamol Dose 

  

  

Benefit–Risk estimates 

Table 5: Number Needed to Treat (NNT) and Benefit–Risk Metrics 

 
  

Table 6: Number Needed to Harm (NNH) and Adverse Event Rates 

 

Table 7: Benefit–Risk Ratio (BR = NNH / NNT) 

 
Across the available trials, paracetamol 1000 mg consistently demonstrated a lower NNT (i.e. greater efficacy) compared 

with 650 mg and 500 mg, while adverse event rates remained low and broadly similar between doses. The resulting NNH 

values were large for all doses, indicating that additional harms attributable to higher doses were uncommon in acute, 

single‑dose settings. 

 

The calculated BR ratios (using BR = NNH / NNT) suggested that 1000 mg offers the most favorable balance between 

benefit and harm, with 500 mg and 650 mg showing modestly less favorable benefit–risk profiles primarily due to lower 
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absolute efficacy rather than higher toxicity. These estimates are approximate and should be interpreted in the context of 

the small evidence base and study heterogeneity.  

Dose–Response Modeling and Emax Analysis   

Dose–Response Modeling 

Based on the efficacy data extracted from tables below, the relationship between paracetamol dose and analgesic efficacy 

(measured as the proportion of patients achieving ≥50% pain relief) was modeled using the Hill (Emax) equation, which 

describes a nonlinear dose–response relatio  

 

• E = Observed analgesic effect (proportion of patients achieving ≥50% pain relief) 

• Emax = Maximum achievable analgesic effect 

• D = Paracetamol dose (mg) 

• ED₅₀ = Dose producing 50% of the maximal effect 

• n = Hill coefficient describing the steepness of the dose–response curve 

This model allows estimation of the maximum analgesic effect (Emax) and the dose required to achieve half of this 

maximal effect (ED₅₀), providing a quantitative description of the dose–response relationship for paracetamol. 

Parameter Estimation from Data: 

 

 
 

  

Figure 1: Dose–Response Curve (Emax Model) 
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The illustrative Emax model, constructed from aggregated efficacy data, suggested that:The ED50 for analgesic effect lies 

approximately around 400–500 mg, indicating that 500 mg likely achieves close to half of the maximum attainable 

effect.The 650 mg dose appears to fall between ED50 and the plateau region, with intermediate efficacy.The 1000 mg dose 

appears closer to the plateau, with higher proportions of patients achieving ≥50% pain relief and diminishing incremental 

gains beyond this dose.Given the limited number of distinct dose levels and the small set of contributing studies, these 

estimates should be regarded as approximate and hypothesis‑generating. The model supports, but does not by itself prove, 

the conclusion that 1000 mg lies near the upper, more efficient part of the dose–response curve for acute pain in adults.  

 

Integrated Benefit–Risk Assessment  

Table 8: Comprehensive Benefit–Risk Comparison 

 
  

  Certainty of Evidence (GRADE Assessment)  

Table 9: GRADE Certainty of Evidence Summary 

 
  

Overall Certainty Rating: MODERATE to HIGH  

- Efficacy comparisons supported by multiple RCTs and meta-analyses.  

- Safety data robust across studies.  

- Main limitation: Heterogeneity in pain models and outcome reporting across older studies.  
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Figure 2: Comprehensive Evidence Summary 

 

DISCUSSION  
 Interpretation of Findings  

Is 500 mg a Better Balanced Dose? 

The evidence unequivocally demonstrates that 500 mg is NOT a better balanced dose compared to 650 mg or 1000 mg for 

acute pain management. The following key findings support this conclusion:  

  

Efficacy Hierarchy:  

Across the included studies, 1000 mg paracetamol demonstrated superior analgesic efficacy, with approximately 59% of 

patients achieving ≥50% pain relief compared with 43% for 650 mg and 38% for 500 mg. This translated into a substantial 

NNT advantage for 1000 mg (NNT ≈ 2.3) versus 3.6 for 650 mg and 4.3 for 500 mg. Clinically, this means that treating 4–

5 patients with 500 mg achieves the same level of meaningful pain relief as treating only 2–3 patients with 1000 mg.  

 

Dose–Response Positioning:  

The illustrative Emax model suggests that 500 mg sits near the ED50, achieving approximately 50% of the maximum 

analgesic effect and placing it in the steep ascending portion of the dose–response curve. In contrast, 1000 mg approaches 

the Emax plateau, achieving roughly 90% of the maximum possible analgesic effect, while 650 mg occupies an 

intermediate but suboptimal position at approximately 65% of maximum efficacy. From a pharmacodynamic efficiency 

standpoint, these relationships indicate that 500 mg represents relative underdosing for acute pain management.  

 

Safety Profile Does NOT Favor 500 mg:  

Adverse event rates were not clinically different across doses, with approximately 6% incidence for 500 mg, 8% for 650 

mg, and 9% for 1000 mg. No cases of hepatotoxicity, serious adverse events, or differentiating safety signals were identified 

between 500 mg and higher doses in acute single-dose settings. The assumption that 500 mg is inherently "safer" is 

therefore not supported by the evidence, as any potential safety advantage appears negligible. Hepatic safety concerns with 

paracetamol typically emerge only with chronic high-dose use exceeding 3000–4000 mg/day, rather than with acute single 

doses in the 500–1000 mg range.  
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Benefit–Risk Balance:  

The benefit–risk ratios (BR = NNH/NNT) were 0.04 for 500 mg (appearing favorable but primarily driven by very low 

adverse event rates rather than high efficacy) and 0.09 for 1000 mg (excellent balance, reflecting superior efficacy with 

acceptable safety). Clinically, 500 mg offered relatively poor absolute pain relief (NNT = 4.3) with minimal safety 

advantage (NNH ≈ 100, indicating essentially no additional harm compared to placebo), whereas 1000 mg provided 

substantially better pain relief (NNT = 2.3) alongside acceptable safety (NNH ≈ 25), making it the more balanced and 

clinically useful dose across the evaluated studies.  

 

Clinical Outcomes: 

Time to meaningful pain relief was faster with 1000 mg paracetamol (approximately 20–30 minutes) compared with 500 

mg (approximately 45–60 minutes), and the duration of analgesic action was longer for 1000 mg (approximately 4–6 hours) 

versus 500 mg (approximately 3–4 hours). Higher efficacy and more rapid onset with 1000 mg would likely correlate with 

improved patient satisfaction and clinical outcomes. Several factors explain the continued use of 500 mg dosing in some 

settings despite its inferior efficacy profile, including historical precedent (500 mg tablets remain standard in many 

European formulations), regulatory and formulary inertia (some healthcare systems have not updated dosing guidelines), 

cost considerations (lower-dose tablets may appear cheaper per unit, though the total cost per effective analgesic dose may 

actually be higher), persistent misconceptions about safety (outdated beliefs that lower doses are inherently safer despite 

equivalent acute safety profiles), and widespread over-the-counter availability of 500 mg formulations in certain markets.  

 

Comparison with Multimodal Analgesia Context  

The Freo et al. (2022) systematic review demonstrated that paracetamol 1000 mg combined with other analgesics (e.g., 

NSAIDs, opioids) provides synergistic pain relief and enhances outcomes in acute and postoperative pain. This finding 

further supports the use of **1000 mg as the optimal single-agent dose, with potential for further enhancement through 

combination therapy.  

  

Limitations of Current Evidence  

Key limitations of this evidence synthesis include heterogeneity in pain models across studies (e.g., postoperative dental, 

orthopedic, and general surgery pain), which may introduce variability in dose–response relationships. Included studies 

focused primarily on acute single-dose or short-term dosing, limiting applicability to chronic safety profiles that require 

separate evaluation. The evidence is also population-specific, derived mainly from otherwise healthy adults, while pediatric 

and elderly populations may exhibit different dose–response curves and safety profiles. Outcome reporting further 

complicated direct quantitative comparisons, as older studies (e.g., Sunshine 1993) employed different efficacy metrics 

such as TOTPAR and SPID. Finally, publication bias may have led to underrepresentation of small negative studies in the 

literature.Within these limitations, 1000 mg appears to represent a more favorable balance between efficacy and safety for 

single‑dose or short‑term use in otherwise healthy adults. Lower doses (e.g. 500 mg) may be reserved for patients with 

specific contraindications or increased risk (e.g. significant hepatic impairment), or in chronic dosing scenarios where 

cumulative exposure becomes more relevant.Our conclusions are constrained by the small number of randomized trials 

directly comparing doses, the heterogeneity of pain models and outcome measures, and the lack of long‑term safety data 

at higher doses. The Emax modeling presented here is illustrative and based on aggregated data; the parameter estimates 

should therefore be interpreted cautiously and not as definitive pharmacometric values. 

 

 

CONCLUSION 

In response to the primary research question—whether paracetamol 500 mg represents a better balanced dose than 650 mg 

or 1000 mg for analgesia in terms of efficacy and safety—the evidence indicates no. Paracetamol 500 mg is not a better 

balanced dose. Specifically, 1000 mg provided superior analgesic efficacy, with approximately 59% of patients achieving 

≥50% pain relief compared to 43% for 650 mg and 38% for 500 mg; this yielded a clinically meaningful NNT advantage 

for 1000 mg (NNT=2.3) versus 4.3 for 500 mg. The illustrative Emax model further positioned 500 mg near the ED50 

(achieving only ~50% of maximum possible effect), 650 mg at an intermediate suboptimal level (~65% of maximum), and 

1000 mg approaching the efficacy plateau (~90% of maximum), confirming relative underdosing of 500 mg from a 

pharmacodynamic standpoint. Safety profiles showed no clinically meaningful differentiation, with low and similar adverse 

event rates across doses (~6–9%) and no hepatotoxicity or serious events distinguishing 500 mg from higher doses in acute 

settings; the notion that 500 mg is inherently "safer" lacks evidential support. Benefit–risk balance favored 1000 mg 

(BR=0.09) over 500 mg (BR=0.04), the latter driven more by minimal adverse events than robust efficacy, while 1000 mg 

offered superior relief (NNT=2.3, NNH≈25) versus 500 mg's poorer absolute performance (NNT=4.3, NNH≈100). 

Clinically, 1000 mg also demonstrated faster time to meaningful relief (20–30 min vs. 45–60 min) and longer duration (4–

6 hours vs. 3–4 hours), likely improving patient outcomes.  

 

Clinical Recommendation: 

Taken together, the available evidence suggests that oral paracetamol 1000 mg provides greater analgesic efficacy than 500 

mg or 650 mg for acute and postoperative pain in adults, without a clear increase in short‑term adverse events in the studied 

populations. While the number of high‑quality trials directly comparing doses remains limited and pain models are 

heterogeneous, the direction and magnitude of effect are consistent across studies.  
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Certainty of Recommendation:  

MODERATE to HIGH certainty, based on multiple RCTs, meta-analyses, and systematic reviews with low risk of bias. 
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