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Clinical Pharmacology of Diflunisal

Abstract

Diflunisal is a difluorophenyl derivative of salicylic acid, is not converted to salicylic acid, is a competitive inhibitor of cy-
clooxygenase, and is a potent anti-inflammatory drug. Diflunisal has been used as an analgesic in treatment of osteoarthritis 
and musculoskeletal strains or sprains. Diflunisal is rapidly absorbed, partially from the stomach, but mostly from the small 
intestine, the peak concentration is reached in about 2 to 3 hours, and diflunisal is distributed throughout most body tissues and 
transcellular fluids. In adults, the oral dose of diflunisal is 250 to 500 mg twice-daily or thrice-daily, and diflunisal is sulfated 
and glucuronidated. The efficacy and safely of diflunisal, the treatment with diflunisal, and the trials conducted with diflunisal 
have been reviewed. The pharmacokinetics of diflunisal have been studied in healthy volunteers and in patients with moderate 
renal insufficiency, in patients with preterminal renal insufficiency, and in patients with terminal renal insufficiency and the 
mean elimination half-life of diflunisal is 10.8, 22.4, 59.6, and 115 hours, respectively. The metabolism of diflunisal has been 
reviewed and diflunisal is converted into diflunisal sulfate, diflunisal acyl glucuronide, and into diflunisal phenolic glucuro-
nide. The interaction of diflunisal with drugs and the toxicity induced by diflunisal have been reviewed. The aim of this study is 
to review the efficacy and safely of diflunisal, the treatment with diflunisal, and the trials conducted with diflunisal. In addition, 
the metabolism of diflunisal, the interaction of diflunisal with drugs, and the toxicity induced by diflunisal have been reviewed.
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Introduction
Therapeutic uses of diflunisal
Diflunisal is a difluorophenyl derivative of salicylic acid that 
is not converted to salicylic acid in-vivo. It is a competitive 
inhibitor of cyclooxygenase and a potent anti-inflammatory 
drug but is largely devoid of antipyretic effects, perhaps be-
cause of poor penetration into the cerebrospinal system. The 
drug has been used primarily as an analgesic in the treatment 
of osteoarthritis and musculoskeletal strains or sprains, in these 
circumstances; it is about three to four times more active than 
aspirin. Diflunisal may produce fewer auditory adverse-effects 
and appears to cause fewer and less-intense gastrointestinal 
and antiplatelet effects than aspirin [1].

Absorption, distribution, metabolism, and elimina-
tion of diflunisal
Orally ingested diflunisal is absorbed rapidly, partially from the 
stomach, but mostly from the upper small intestine. The peak 
plasma concentration is reached about 2 to 3 hours. The rate 
of absorption is determined by disintegration and dissolution-
rates of the tablets, by the pH at the mucosal surface, and by the 
gastric emptying time. Even though diflunisal is more ionized 
as the pH is increased, a rise in pH also increases the solubility 
of diflunisal and thus dissolution of the tablets. The presence 
of food delays absorption of diflunisal. After absorption, diflu-

nisal is distributed throughout most body tissues and transcel-
lular fluids, primarily by pH-dependent processes. Diflunisal 
is transported actively out of the cerebrospinal fluid across the 
choroid plexus. Diflunisal is bound to plasma protein for 99% 
especially to albumin, the proportion of the total that is bound 
declines as plasma concentration increases. Diflunisal is conju-
gated with sulphate and is glucuronidated and the oral dose of 
diflunisal is 250 to 500 mg twice-daily or thrice-daily in adults 
and is 10 to 15 mg/kg 6 times-daily in children aged 12 years 
or older. In adults, the elimination half-life of diflunisal is 8 to 
12 hours.

Molecular structure of diflunisal (molecular weight = 250.201 
grams/mole).
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Literature Search
The literature search was performed electronically using 
PubMed database as search engine and the following key words 
were used: “diflunisal efficacy, safely”, “diflunisal treatment”, 
“diflunisal trials”, “diflunisal pharmacokinetics”, “diflunisal 
metabolism, “diflunisal drug interactions”, and “diflunisal tox-
icity”. In addition, the book: Goodman@Gilman’s. The Phar-
macological basis of Therapeutics [1] has been consulted.

Results
Efficacy and safely of diflunisal
Diflunisal was administered at the dose of 250 mg twice-daily 
and effectively and safely treated patients with moderate to se-
vere neuropathy and cardiomyopathy [2]. Diflunisal was ad-
ministered at the daily dose of 500 mg to patients with familial 
amyloid polyneuropathy and diflunisal effectively and safely 
treated these patents [3]. A single dose of 1,000 mg of diflu-
nisal was administered to 20 patients undergoing the removal 
of impacted third molars. Treatment with diflunisal 30 minutes 
after completion of surgery effectively and safely controlled 
postsurgical pain [4]. Diflunisal was administered at the daily 
dose of 125 mg to 33 patients with limited postsurgical pain, at 
the daily dose of 250 mg to 30 patients with moderate postop-
erative pain, and at the daily dose of 500 mg to 30 patients with 
high postoperative pain and diflunisal effectively and safely 
treated postsurgical pain in all patients [5]. Oral ointment of 
2% of diflunisal was administered to 8 patients with painful 
oral mucous diseases. Diflunisal was found to be significantly 
(P-value = 0.014) more effective than 2% aspirin oral ointment. 
A 2% diflunisal oral ointment is a clinically useful analgesic 
for painful oral lesions [6].

Treatment with diflunisal
Diflunisal was administered at the daily dose of 500 mg to 35 
patients with transthyretin amyloid cardiomyopathy and diflu-
nisal improved survival-rate and overall stability in clinical 
and echocardiographic markers of disease [7]. Diflunisal was 
administered at the daily dose of 500 mg to 23 patients with 
transthyretin amyloidosis and to 13 patients with hereditary 
transthyretin amyloidosis subtype and diflunisal effectively 
treated all patients [8]. Diflunisal was administered at the dose 
of 500 mg twice-daily to a patient aged 61 years with amyloid 
disease allergic to ibuprofen and diflunisal treated the patient 
[9]. A total of 81 patients with transthyretin amyloidosis car-
diomyopathy received diflunisal at the dose of 250 mg twice-
daily and this treatment cured all patents [10]. Three doses of 
500 mg of diflunisal were given to 30 patients undergoing the 
removal of impacted mandibular third molar and 30 patients 
received placebo. Diflunisal extinguished the pain more effec-
tively than placebo (P-value < 0.0001). Diflunisal, compared 
to placebo, is a highly effective and well-tolerated analgesic in 
the treatment of postoperative pain following surgical removal 
of impacted mandibular third molars [11]. Diflunisal was ad-
ministered at the daily dose of 500 to 750 mg to patients with 
osteoarthritis pain and was more efficacious than ibuprofen 
administered at the daily dose of 800 to 1,200 mg. Diflunisal 
had a longer duration of action than ibuprofen and required 
only once-daily administration [12]. Thirty-three patients with 
active rheumatoid arthritis received either diflunisal at the 
dose of 500 mg twice-daily or naproxen at the dose of 375 
mg twice-daily. Both drugs resulted in marked reduction in the 
number of swollen, tender, and had comparable improvement 
of disease. Diflunisal and naproxen were equally effective and 
well-tolerated in patients with active rheumatoid arthritis [13]. 

Fifty patients with osteoarthritis received either diflunisal at 
the daily dose of 500 mg or aspirin at the daily dose of 500 mg. 
Diflunisal was better tolerated, caused fewer adverse-effects 
and less increase in cell and lysosomal enzyme excretion by 
the kidney than aspirin [14].

Trials conducted with diflunisal
A single-arm, open-label trial determined the safely and effi-
cacy of diflunisal administered at the dose of 250 mg twice-
daily to 13 patients with confirmed wild-type or mutant trans-
thyretin cardiac amyloidosis and diflunisal was well-tolerated 
and treated the patients [15]. A randomized, clinical trial was 
conducted in 64 patients with familial amyloid polyneuropathy 
who received diflunisal at the dose of 250 mg twice-daily and 
in 66 patients who received placebo and both diflunisal and 
placebo were administered for 2 years. Diflunisal was more 
effective than placebo (P-value < 0.05) in the progression of 
neurological impairment and preserved the quality of life [16]. 
A randomized, placebo-controlled, clinical trial was conducted 
in 130 patients with familial amyloidotic polyneuropathy and 
diflunisal controls the neurologic disease progression and ef-
fectively treated the patients [17]. An international, random-
ized, placebo-controlled trial was conducted to determine the 
effect of diflunisal on the progression of neurologic disease in 
patients with active familial amyloidotic polyneuropathy and 
diflunisal was well-tolerated and treated the patients [18]. In 
a 12-week, double-blind, controlled trial diflunisal was com-
pared to naproxen in treatment of patients with rheumatoid ar-
thritis. Both diflunisal and naproxen were administered at the 
daily dose of 500 mg. At week 12 of treatment, the improve-
ment of rheumatoid arthritis was observed with both drugs. 
Diflunisal cased fewer adverse-effects than naproxen and the 
adverse-effects were related to the gastrointestinal-tract and 
were not serious. Diflunisal and naproxen are effective anal-
gesic agents in treatment of patients with rheumatoid arthritis 
and diflunisal is better tolerated [19]. Two double-blind, inter-
group trials were conducted with diflunisal in 30 patients with 
osteoarthritis of the knees and hips who received either diflu-
nisal, naproxen, or aspirin at the daily dose of 500 mg. Aspirin 
was administered for 12 weeks and diflunisal and naproxen 
were administered for 8 weeks. Diflunisal was somewhat bet-
ter than aspirin and naproxen in terms of both effectiveness and 
tolerance and effectively treated the patients with osteoarthritis 
of the knees and hips [20].

Pharmacokinetics of diflunisal
De Schepper et al. [21] studied the pharmacokinetics of diflu-
nisal in healthy volunteers and in patients with renal insuffi-
ciency. Table 1 summarizes the pharmacokinetic parameters of 
diflunisal which have been obtained in healthy volunteers and 
in patients with renal insufficiency.

This table shows that the elimination half-life of diflunisal is 
shorter in healthy volunteers than in patients and increases 
with the degree of renal impairment. Consisting with these 
results, the elimination-rate constant of diflunisal is higher in 
healthy volunteers than in patients and decreases with the de-
gree of renal impairment, the total body clearance of diflunisal 
is higher in healthy volunteers than in patients and decreases 
with the degree of renal impairment, the distribution volume of 
diflunisal is lower in healthy volunteers than in patients and in-
creases with the degree of renal impairment, and the recovery 
of diflunisal in the urine is higher in healthy volunteers than 
in patients and decreases with the degree of renal impairment.

https://dx.doi.org/10.46998/IJCMCR.2024.43.001065
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Table 1: Pharmacokinetic parameters of diflunisal which have been obtained in 5 healthy volunteers and in 17 
patients with renal insufficiency. A single oral dose of diflunisal of 500 mg was administered to healthy volunteers 

and to patients. Values are the mean±SD, by De Schepper et al. [21].

Molecular structure of diflunisal sulfate disodium salt (mo-
lecular weight = 374.224 grams/mole).

Molecular structure of diflunisal phenol glucuronide (molecu-
lar weight = 426.32 grams/mole).

Molecular structure of diflunisal phenolic glucuronide (mo-
lecular weight = 426.322 grams/mole).

N T1/2 (h) Kel (h-1) TBC (ml/min) DV (L) Urinary recovery in 72 h
(% of dose)

aHealthy volunteers
5 10.8+8.0 0.065+0.005 7.9+0.7 7.3+0.4 76.8+3.5

Patients
bModerate renal insufficiency 9 22.4+2.5 0.034+0.004 6.9+1.0 12.7+1.6 55.0+5.7
cPreterminal renal 
insufficiency 

3 59.6+3.3 0.012+0.001 2.9+0.2 14.3+0.7 9.5+5.2

dTerminal renal insufficiency 5 115+13.9 0.006+0.001 2.8+0.6 27.0+3.6 2.7+0.9
aCreatinine clearance was > 95 ml/min; bCreatinine clearance ranged from 10 to 50 ml/min; cCreatinine clearance ranged from 
2 to 10 ml/min; dCreatinine clearance was < 2 ml/min; T1/2 = elimination half-life; Kel = elimination-rate constant; TBC = total 
body clearance; DV = distribution volume.

Diflunisal was rapidly absorbed and reached the peak plasma 
concentration of 60 to 80 µg/ml within 2 hours after the dose 
in healthy volunteers and in patients with moderate and with 
preterminal renal insufficiency. The peak plasma concentration 
of diflunisal of 30 µg/ml was reached within 4 hours after the 
dose in patients with terminal renal insufficiency possibly due 
to the decreased oral availability. Total diflunisal glucuronides 
(acyl and phenolic glucuronides) rapidly appeared in plasma 
reaching maximal concentrations of 8 to 10 µg/ml 2 to 4 hours 
after the dose in healthy volunteers and in patients with moder-
ate and with preterminal renal insufficiency and appeared in 
plasma approximately 6 hours after the dose in patients with 
terminal renal insufficiency. The elimination half-life of total 
diflunisal glucuronides was 14.8 hours in healthy volunteers, 
32.7 hours in patients with moderate renal insufficiency, 84.4 
hours in patients with preterminal renal insufficiency, and 219 
hours in patients with terminal renal insufficiency. These re-
sults indicate that the pharmacokinetic parameters of diflunisal 
are altered in patients with renal insufficiency.

Metabolism of diflunisal
Loewen et al. [22] studied the metabolism of diflunisal in 6 
healthy male volunteers aged 18 to 24 years and weighing 
73.6±6.8 kg who received a single oral dose of diflunisal of 
100, 250, 500, 750, or 1,000 mg and diflunisal was sulfated 
and glucuronidated. The urinary recovery of diflunisal and 
its metabolites ranged from 78.9±11.9% to 91.5±18.7% of 
the administered dose. The urinary recovery of diflunisal sul-
fate increased with the dose and ranged from 9.3±3.7% to 
18.1±4.8%. The urinary recovery of diflunisal phenolic gluc-
uronide was unaffected by the dose and ranged from 30.6±3.8% 
to 40.6±6.6% and the urinary recovery of diflunisal acyl gluc-
uronide significantly decreased from the dose and ranged from 
52.3±4.6% to 40.2±3.4%. These results indicate that the me-
tabolism of diflunisal consists in sulfation and glucuronidation 
and the glucuronidation of diflunisal is predominant over the 
sulfation of diflunisal.
 
Table 2 shows the urinary recovery of diflunisal and metabo-
lites, diflunisal, diflunisal sulfate, diflunisal phenolic glucuro-
nide, and diflunisal acyl glucuronide.

This table shows that most of diflunisal and its metabolites 
are recovered in the urine and the urinary excretion of diflu-
nisal and its metabolites does not vary with the diflunisal dose. 
Diflunisal is extensively metabolized and the recovery of diflu-
nisal in the urine is less than 10%. The urinary excretion of 

diflunisal sulfate increases with the diflunisal dose whereas the 
urinary excretion of diflunisal phenolic glucuronide and difl-
unisal acyl glucuronide does not increase with the dose. The 
urinary excretion of diflunisal phenolic glucuronide is similar 
to the urinary excretion of diflunisal acyl glucuronide and the 
glucuronidation of diflunisal is predominant over the sulfation 
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Table 2: Urinary recovery (% of administered dose) of diflunisal and metabolites, diflunisal, diflunisal sulfate, 
diflunisal phenolic glucuronide, and diflunisal acyl glucuronide. Five single oral doses of diflunisal were ad-

ministered to 6 healthy male volunteers. Values are the mean±SD, by Loewen et al. [22].
Dose of diflunisal

Parameter 100 mg 250 mg 500 mg 750 mg 1,000 mg *P-value
Diflunisal and metabolites 82.3+7.5 88.5+19.3 91.5+18.7 86.5+18.9 78.9+11.9 NS
Diflunisal 7.9+1.8 5.4+2.6 5.6+2.8 4.5+1.2 5.5+2.9 NS
Diflunisal sulfate 9.3+3.7 11.8+3.3 12.6+4.0 16.1+4.9 18.1+4.8 < 0.001
Diflunisal phenolic glucuronide 30.6+3.8 35.3+5.4 40.6+6.6 35.6+3.9 36.3+4.4 0.006
Diflunisal acyl glucuronide 52.3+4.6 47.5+5.3 41.2+5.2 43.9+3.1 40.2+3.4 < 0.001

of diflunisal. Herman et al. [23] studied the effect of contra-
ceptive consumption and cigarette smoking on the metabolism 
of diflunisal. The urinary excretion of diflunisal sulfate, dif-
fusional acyl glucuronide, and diflunisal phenolic glucuronide 
was assessed in 110 healthy volunteers who received a single 
dose of 50 mg of diflunisal. Females using oestrogen-contain-
ing oral contraceptives excreted 50% less diflunisal sulfate and 
20% more diflunisal acyl glucuronide than non-users. The uri-
nary recovery of diflunisal sulfate was reduced by about 30% 
in cigarette smokers. The metabolism of diflunisal is altered by 
cigarette smoking and by the consumption of oral contracep-
tives. Macdonald et al. [24] studied the effects of liver cirrhosis 
on the pharmacokinetics and metabolism of diflunisal. A single 
dose of 250 mg of diflunisal was administered to 5 patients 
with liver cirrhosis and to 5 healthy volunteers. The total body 
clearance of diflunisal was 10.2 ml/min in healthy volunteers 
and 10.9 ml/min cirrhotic patients. The percent unbound frac-
tion of diflunisal in plasma was 0.089 and 0.147 (P-value < 
0.05) in healthy volunteers and in cirrhotic patients, respec-
tively. The total body clearance of unbound diflunisal was 
11.5 and 7.41 ml/min (P-value < 0.05) in healthy volunteers 
and in cirrhotic patients, respectively. In cirrhotic patients, the 
unbound partial clearances of phenolic and acyl glucuronides 
were both significantly reduced, by approximately 38%. The 
unbound partial clearance to the sulphate conjugate was not 
significantly affected by cirrhosis. These results indicate that 
both the phenolic and acyl glucuronidation pathways of diflu-
nisal are susceptible to the effects of liver cirrhosis.

Interaction of diflunisal with drugs
Diflunisal was administered at the dose of 500 mg twice-daily 
for 2 weeks and increased the percentage of unbound warfa-
rin from 1.02% to 1.34% (P-value < 0.05) and lowered war-
farin plasma concentration from 741 to 533 ng/ml (P-value < 
0.05). There was a correlation between the plasma concentra-
tion of diflunisal and the percentage unbound warfarin [25]. It 
was studied the interaction of diflunisal with warfarin on the 
binding of warfarin to human serum albumin. Diflunisal and 
warfarin concentration ranged from 300 to 1,000 µM and the 
concentration of human serum albumin was 3 µM. Warfarin 
and diflunisal bind to human serum albumin for 99% and 98%, 
respectively, and diflunisal displaced warfarin from the human 
serum albumin [26]. Forty-eight patients received diflunisal at 
the dose of 500 mg twice-daily and the intraocular pressure was 
reduced from 3.8±3.1 to 1.6±1.5 mm Hg (P-value < 0.0001) in 
patients who also received acetazolamide. Diflunisal potenti-
ated the ocular hypotensive effect of acetazolamide by increas-
ing its unbound plasma concentration [27]. It was studied the 
displacement of salicylic acid from the human plasma proteins 
by diflunisal. At a diflunisal concentration of 50 μg/ml diflu-
nisal was bound to plasma protein for 99.83% and displaced 
salicylic acid from plasma proteins [28]. Both diflunisal and 
indomethacin are glucoronated and diflunisal inhibited the 

glucuronidation of indomethacin in human liver microsomes 
with an IC50 ranging from 100 to 231 µM. In human liver mi-
crosomes, the inhibition of indomethacin glucuronidation by 
diflunisal was more potent with an IC50 of 15.2 to 48.7 µM. 
When diflunisal was administered at the dose of 250 mg twice-
daily the concentration of diflunisal in the intestine is higher 
than the IC50 values of indomethacin [29]. Indomethacin was 
administered at the daily dose of 100 mg to 8 healthy volun-
teers who also received 500 mg of diflunisal in the morning 
and 1,000 mg of diflunisal in the evening. High dose diflunisal 
(1,500 mg daily) decreased the renal clearance of indomethacin 
from 21.9 to 1.8 ml/min (92%) and reduced the renal excretion 
of both unchanged indomethacin (63%) and glucuronidated 
indomethacin (82%). Diflunisal reduced the total body clear-
ance and the distribution volume of indomethacin by 47% and 
by 35%, respectively, and diflunisal increased the peak plasma 
concentration and the area under the concentration-time curve 
of indomethacin by 40% and by 119%, respectively. These re-
sults indicate that diflunisal interacts with indomethacin and 
the interaction occurs at both the metabolic and excretory lev-
els [30]. Diflunisal was administered at the dose of 250 mg 
twice-daily for 15 days to 8 healthy volunteers and probenecid 
was co-administered at the dose of 500 mg twice-daily. The 
steady-state plasma concentration of diflunisal was 104 µg/
ml when probenecid was administered and 63.1 µg/ml with-
out probenecid (P-value < 0.05) and this increase was due to 
a significant decrease in the total body clearance of diflunisal 
from 5.8 to 3.4 ml/min. The formation clearances of diflunisal 
phenol glucuronide and diflunisal acyl glucuronide were de-
creased to 45% and to 54%, respectively, when probenecid was 
co-administered whereas the sulfation of diflunisal was not af-
fected by probenecid. The steady-state plasma concentrations 
of diflunisal sulphate and diflunisal glucuronides were 2.5-fold 
higher and 3.1-fold higher, respectively, when probenecid was 
co-administration and this increase was due to a significant re-
duction in the renal clearance of the diflunisal conjugates [31]. 

Toxicity induced by diflunisal
Diflunisal is a safe drug and the information about the toxicity 
induced by diflunisal is poor. A 33-year-old man ingested 14 
grams of diflunisal, 3 tablets of propoxyphene-acetaminophen, 
and ethanol. Toxicology screening revealed marked elevated 
plasma salicylate concentration of 1.76 mg/ml, 1.0 mg/ml, 
and 0.41 mg/ml at 4.5, 10, and 24 hours, respectively, post-
ingestion, and the plasma concentration of ethanol was 4.5 mg/
ml. There was no respiratory alkalosis and metabolic acidosis 
and the patient recovered fully [32]. Diflunisal was adminis-
tered at the daily dose of 500 to 1,000 mg and aspirin was ad-
ministered at the daily dose of 2,000 to 4,000 mg to patients 
with rheumatoid arthritis. Both diflunisal and aspirin induced 
adverse-effects but the adverse-effects were fewer in patients 
who received diflunisal [33]. One-hundred-fifteen patients 
with osteoarthritis received either diflunisal at the daily dose of 
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700 mg or aspirin at the daily dose of 2,460 mg. Diflunisal pro-
duced fewer general adverse-effects (P-value < 0.01) and fewer 
gastrointestinal adverse-effects (P-value < 0.01) than aspirin. 
Fewer patients who received diflunisal (P-value < 0.05) dis-
continued the therapy because of adverse-effects than patients 
who received aspirin. Thus, diflunisal is safer than aspirin [34]. 
Twelve patients with acquired amyloid neuropathy who under-
went liver transplantation were treated with diflunisal at the 
daily dose of 500 mg. These patients developed neurological 
deterioration by 12 months of treatment and the treatment was 
also associated with a high incidence of adverse-effects [35]. 
Diflunisal was administered at the daily dose of 500 mg to 40 
patients with hereditary transthyretin and diflunisal was well-
tolerated but the renal function and the blood cell counts must 
be carefully monitored [36]. Diflunisal was administered at the 
daily dose of 500 mg to 25 patients with rheumatoid arthritis 
and diflunisal was generally well-tolerated but induced gastro-
intestinal effects which were mild. Adverse-effects have been 
reported in about 20% of patients in the first 12 weeks of treat-
ment and in about 7 % of patients who received diflunisal for 
longer treatment. Central nervous system adverse-effects, such 
as dizziness and headache occurred in about 5% of patients 
whilst tinnitus rarely occurred [37].

Discussion
Diflunisal is a difluorophenyl derivative of salicylic acid, is 
not converted to salicylic acid, competitively inhibits cyclo-
oxygenase, and is a potent anti-inflammatory drug but is de-
void of antipyretic effects because of the poor penetration into 
the cerebrospinal fluid. Diflunisal has been used as an analge-
sic in treatment of osteoarthritis and musculoskeletal strains 
or sprains. In adults, the oral dose of diflunisal is 250 to 500 
mg twice-daily or thrice-daily and the elimination half-life of 
diflunisal is about 10 hours. Diflunisal is rapidly absorbed fol-
lowing oral administration, reaches the peak concentration in 
about 2 to 3 hours, is bound to plasma protein for 99%, and 
is distributed throughout most body tissues and transcellular 
fluids primary by pH-dependent processes. Diflunisal is exten-
sively metabolized as it is conjugated with sulfate and with 
glucuronic acid [1]. The efficacy and safely of diflunisal have 
been reviewed. Diflunisal, administered at the dose of 250 mg 
twice-daily, effectively and safely treats patients with neuropa-
thy and cardiomyopathy [2], diflunisal, administered at the 
daily dose of 500 mg, effectively and safely treats patients with 
familial amyloid polyneuropathy [3], a single dose of 1,000 
mg of diflunisal effectively and safely treats surgical pain in 
patients who underwent the removal of third molars [4], diflu-
nisal effectively and safely treats postsurgical pain [5], and the 
oral ointment of 2% of diflunisal is more effective (P-value 
< 0.014) than 2% aspirin oral ointment in treatment of pain-
ful oral mucous lesions [6]. The treatment with diflunisal has 
been reviewed. Diflunisal, administered at the daily dose of 
500 mg to patients with transthyretin amyloid cardiomyopa-
thy, improves survival-rate and overall stability in clinical and 
echocardiographic markers of disease [7], diflunisal, adminis-
tered at the daily dose of 500 mg, treats patients with trans-
thyretin amyloidosis and patients with hereditary transthyretin 
amyloidosis [8], diflunisal, administered at the dose of 500 mg 
twice-daily, treats patients with amyloid disease who were al-
lergic to ibuprofen [9], diflunisal, administered at the dose of 
250 mg twice-daily, treats patients with transthyretin amyloi-
dosis cardiomyopathy [10], three doses of 500 mg of diflunisal 
are more effective than placebo (P-value < 0.0001) in extin-
guishing pain in patients who underwent impacted mandibular 

third molar [11], diflunisal, administered at the daily dose of 
500 to 750 mg, is more effective than ibuprofen, administered 
at the daily dose of 800 to 1,200 mg, in treatment of patients 
with osteoarthritis [12], diflunisal, administered at the dose of 
500 mg twice-daily, is effective and well-tolerated as naproxen, 
administered at the dose of 375 mg twice-daily, in patients with 
active rheumatoid arthritis [13], and diflunisal, administered at 
the daily dose of 500 mg to patients with osteoarthritis, is bet-
ter tolerated, causes fewer adverse-effects, and less increase in 
cell and lysosomal enzyme excretion by the kidney than aspi-
rin administered at the daily dose of 500 mg [14]. The trials 
conducted with diflunisal have been reviewed. A single-arm, 
open-label trial was conducted with diflunisal, administered 
at the dose of 250 mg twice-daily, to patients with wild-type 
or mutant transthyretin cardiac amyloidosis and diflunisal 
is well-tolerated and treats the patients [15], a randomized, 
clinical trial was conducted in patients with familial amyloid 
polyneuropathy who received diflunisal at the dose of 250 mg 
twice-daily or placebo. Diflunisal is more effective than pla-
cebo (P-value < 0.05) in the progression of neurological im-
pairment and preserves the quality of life [16], a randomized, 
placebo-controlled, clinical trial was conducted in patients 
with active familial amyloidotic polyneuropathy and diflunisal 
controls the neurologic disease progression and treats the pa-
tients [17], an international, randomized, placebo-controlled 
trial was conducted in patients with active familial amyloidotic 
and diflunisal is well-tolerated and treats the patients [18], a 
12-week, double-blind, controlled trial compared the efficacy 
of diflunisal to that of naproxen in patients with rheumatoid 
arthritis. Both drugs were administered at the daily dose of 500 
mg, improve rheumatoid arthritis, and diflunisal causes fewer 
adverse-effects than naproxen [19], and two double-blind, in-
ter-group trials were conducted in patients with osteoarthritis 
of the knees and hips who received diflunisal, naproxen, or as-
pirin at the daily dose of 500 mg. Aspirin was administered for 
12 weeks and diflunisal and naproxen were administered for 8 
weeks. Diflunisal is better tolerated than naproxen and aspirin 
and treats the patients [20]. 

De Schepper et al. [21] studied the pharmacokinetics of diflu-
nisal 5 healthy volunteers, in 9 patients with moderate renal 
insufficiency, in 3 patients with preterminal renal insufficien-
cy, and in 5 patients with terminal renal insufficiency, and a 
single oral dose of diflunisal of 500 mg was administered to 
healthy volunteers and to patients. The elimination half-life of 
diflunisal is 10.8±8.0, 22.4±2.5, 59.6±3.3, and 115±13.9 hours 
in healthy volunteers, in patients with moderate renal insuffi-
ciency, in patients with preterminal renal insufficiency, and in 
patients with terminal renal insufficiency, respectively. These 
results indicate that the elimination half-life of diflunisal is 
shorter in healthy volunteers than in patients and increases with 
the degree of renal impairment. In addition, all pharmacoki-
netic parameters of diflunisal are impaired in patients and vary 
with the degree of renal impairment. Loewen et al. [22] stud-
ied the metabolism of diflunisal in 6 healthy volunteers who 
received a single oral dose of 100, 250, 500, 750, or 1,000 mg 
of diflunisal. Diflunisal is conjugate with sulfate and with gluc-
uronic acid, the glucuronidation of diflunisal is predominant 
over the sulfation, and consists in diflunisal phenol glucuro-
nide and diflunisal acyl glucuronide. Most of diflunisal and its 
metabolites are recovered in the urine and the urinary recovery 
of diflunisal sulfate increases with the dose, that of diflunisal 
phenolic glucuronide is unaffected by the dose, and that of acyl 
glucuronide decreases with the dose. Herman et al. [23] studied 
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the effects of contraceptive consumption and cigarette smok-
ing on the metabolism of diflunisal in subjects who received 
a single dose of 50 mg of diflunisal and the urinary excretion 
of diflunisal sulfate, diflunisal acyl glucuronide, and diflunisal 
phenolic glucuronide was assessed. Females using oestrogen-
containing oral contraceptives excreted 50% less diflunisal sul-
fate and 20% more diflunisal acyl glucuronide than non-users 
and the recovery of diflunisal sulfate was reduced by about 
30% by cigarette smokers. These results indicate that the con-
sumption of contraceptives and cigarette smoking affect the 
metabolism of diflunisal. Macdonald et al. [24] studied the ef-
fects of liver cirrhosis on the pharmacokinetics and metabolism 
of diflunisal. Five patients with liver cirrhosis and in 5 healthy 
volunteers received a single dose of 250 mg of diflunisal. The 
unbound fraction of diflunisal is increased in cirrhotic patients, 
the total body clearance of unbound diflunisal is reduced in 
cirrhotic patients, the unbound partial clearances of phenol and 
acyl glucuronides are decreased in cirrhotic patients by ap-
proximately 38%. These results indicate that the metabolism 
and the pharmacokinetic parameters of diflunisal are impaired 
in patients with liver cirrhosis. The interaction of diflunisal 
with drugs has been reviewed. Diflunisal, administered at the 
dose of 500 mg twice-daily for 2 weeks, increases the unbound 
fraction of warfarin (P-value < 0.05), lowers the plasma con-
centration of warfarin (P-value < 0.05), and there is a corre-
lation between the plasma concentration of diflunisal and the 
unbound fraction of warfarin [25], diflunisal displaces warfarin 
from the human serum albumin [26], diflunisal, administered at 
the dose of 500 mg twice-daily, potentiates the ocular hypoten-
sive effect of acetazolamide (P-value < 0.0001) by increasing 
the unbound plasma of acetazolamide [27], diflunisal displaces 
salicylic acid from the human plasma protein [28], diflunisal 
and indomethacin are glucuronidated and diflunisal inhibits the 
glucuronidation of indomethacin in human liver microsomes. 
When diflunisal was administered at the dose of 250 mg twice-
daily the concentration of diflunisal in the intestine is higher 
than the IC50 values of indomethacin [29], indomethacin was 
administered at the daily dose of 100 mg and diflunisal was 
co-administered at the dose of 500 mg in the morning and at a 
dose of 1,000 mg in the evening to healthy volunteers. Diflu-
nisal decreases the renal clearance of indomethacin, the renal 
excretion of both unchanged and glucoronated indomethacin, 
the total body clearance and the distribution volume of indo-
methacin and diflunisal increases the peak plasma concentra-
tion and the area under the concentration-time of indomethacin 
[30], and diflunisal was administered at the dose of 250 mg 
twice-daily for 15 days to healthy volunteers and probenecid 
was co-administered at the dose of 500 mg twice-daily. Pro-
benecid increases the steady-state plasma concentration of 
diflunisal and this increase is caused by the reduction of the 
total body clearance of diflunisal. The formation clearances of 
diflunisal phenol glucuronide and diflunisal acyl glucuronide 
are decreased by probenecid whereas the sulfation of diflunisal 
is not affected by probenecid. The steady-state concentrations 
of diflunisal sulfate, diflunisal phenol glucuronide and diflu-
nisal acyl glucuronide are increased by probenecid [31]. The 
toxicity induced by diflunisal has been reviewed. Diflunisal is 
a safe drug and the information about the toxicity induced by 
diflunisal is poor. A man ingested 14 grams of diflunisal, 3 tab-
lets of propoxyphene-acetaminophen, and ethanol. The highest 
plasma concentration of salicylate was 1.76 mg/ml and that of 
ethanol was 4.5 mg/ml. There was not respiratory alkalosis and 
metabolic acidosis and the patient recovered fully [32], diflu-
nisal was administered at the at the daily dose of 500 to 1,000 

mg and aspirin was administered at the daily dose of 2,000 to 
4,000 mg to patients with rheumatoid arthritis and diflunisal 
induced fewer adverse-effects than aspirin [33], diflunisal was 
administered at the daily dose of 700 mg and aspirin was ad-
ministered at the daily dose of 2,460 mg. Diflunisal induced 
fewer adverse-effects (P-value < 0.01) and fewer gastrointes-
tinal adverse-effects (P-value < 0.001) than aspirin and fewer 
patients who received diflunisal (P-value < 0.05) discontinued 
therapy because of adverse-effects than patients who received 
aspirin thus diflunisal is safer than aspirin [34], patients with 
acquired amyloid neuropathy who underwent liver transplan-
tation received diflunisal at the daily dose of 500 mg. By 12 
months of treatment patients developed high incidence of ad-
verse-effects [35], diflunisal was administered at the daily dose 
of 500 mg to patients with hereditary transthyretin and diflu-
nisal was well-tolerated but the renal function and the blood 
cell counts must be carefully monitored [36], and diflunisal 
was administered at the daily dose of 500 mg to patients with 
rheumatoid arthritis and diflunisal was well-tolerated but in-
duced gastrointestinal adverse-effects which were mostly mild. 
Adverse-effects have been reported in about 20% of patients in 
the first 12 weeks of treatment and in about 7% of patients who 
received diflunisal for longer treatment. Central nervous sys-
temic adverse-effects such as dizziness and headache occurred 
in 5% of patients while tinnitus rarely occurred [37].

In conclusion, diflunisal is a difluorophenyl derivative of sali-
cylic acid, is not converted to salicylic acid, competitively in-
hibits cyclooxygenase, and is a potent anti-inflammatory drug. 
Diflunisal has been used as an analgesic in treatment of osteo-
arthritis and musculoskeletal strains or sprains. In adults, the 
oral dose of diflunisal is 250 to 500 mg twice-daily or thrice-
daily, the elimination half-life of diflunisal is about 10 hours, 
and diflunisal is rapidly absorbed. The efficacy and safely of 
diflunisal, the treatment with diflunisal, and the trials con-
ducted with diflunisal have been reviewed. In addition, the me-
tabolism of diflunisal, the pharmacokinetics of diflunisal, the 
interaction of diflunisal with drugs, and the toxicity induced by 
diflunisal have been reviewed. The pharmacokinetics of diflu-
nisal have been studied in healthy volunteers and in patients 
with renal insufficiency and the pharmacokinetic parameters 
are impaired in patients. The aim of this study is to review the 
clinical pharmacology of diflunisal.
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