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Abstract 
A 79-year-old male presented to the general medicine department with one-
month history of pitting edema of the dorsum of the hands and lower legs. 
The patient had no recent history of such an episode. On arrival, his vital signs 
were as follows: Glasgow Coma Scale, E4V5M6; body temperature, 36.6˚C; 
blood pressure, 146/84 mmHg; heart rate, 87 beats/min; respiratory rate, 16 
breaths/min; and oxygen saturation, 97% on room air. Laboratory investiga-
tions and imaging revealed no remarkable findings. After loxoprofen was pre-
scribed by the orthopedic department for lower back pain, edema developed. 
Drug-induced edema due to loxoprofen was suspected and, approximately 1 
month after discontinuing the drug, the edema fully disappeared. This report 
aims to raise awareness among physicians, who should consider the possibility 
of a drug causing symptoms such as edema. 
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1. Introduction 

Edema is defined as the accumulation of fluid in the interstitial space that occurs 
when capillary filtration exceeds the limits of lymphatic drainage, producing no-
ticeable clinical signs and symptoms [1], which are frequently encountered in pri-
mary care settings. A nationally representative longitudinal survey study from the 
United States reported that the weighted prevalence of edema among adults > 50 
years of age was 19% - 20% [2]. Chronic edema persisting for 3 months affects at 
least 100,000 individuals in the United Kingdom alone [3]. According to a facility-
based study from Japan, the prevalence of chronic edema was 5.0% in university 
hospitals, 7.7% in acute community hospitals, and 66.1% in long-term medical 
facilities [4]. However, the differential diagnosis is extensive, and identifying the 
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cause is often challenging. In fact, edema is a nonspecific symptom in many dis-
eases, ranging from benign to life-threatening. Prompt and accurate diagnosis and 
treatment of patients with edema depends on a rational and systematic approach. 

Drug-induced edema is a commonly underestimated—yet potentially debilitat-
ing—condition. Edema occurs in 2% - 5% of patients taking non-steroidal anti-
inflammatory drugs (NSAIDs) and in 6% - 14% of patients taking calcium channel 
blockers [5] [6]; as such, this condition cannot be overlooked. 

Herein, a case of loxoprofen-induced edema that was diagnosed through a care-
ful diagnostic work-up is reported. 

2. Case 

A 79-year-old male presented to the general medicine department with a one-
month history of pitting edema of the dorsum of the hands and lower legs. It was 
detected during the course of an examination at a clinic of a family orthopedic 
surgeon, who referred to the patient to the author’s department. The patient’s 
medical history included ossification of the posterior longitudinal ligament of the 
cervical spine, and hypertension. He reported no use of illicit drugs, tobacco, or 
alcohol, no known allergies, and no family history of hereditary diseases. His reg-
ular medications included 3 mecobalamin (1500 µg) tablets, magnesium oxide 
(750 mg) tablets, sarpogrelate hydrochloride (300 mg) 3 times per day with every 
meal, amlodipine besilate (5.0 mg), dutasteride (0.5 mg), vonoprazan fumarate 
(20 mg), furosemide (20 mg) once daily, silodosin (8 mg) twice daily after break-
fast and dinner, Shakuyaku kanzo-to (5.0 g), a Japanese Kampo medicine, twice 
daily before breakfast and dinner, and eszopiclone (1 mg), once per day before 
bed. In addition to these medications, he was newly prescribed loxoprofen (180 
mg) 3 times per day with every meal at a family orthopedic surgeon clinic for lumbar 
spondylosis one month previously and the patient had been taking loxoprofen 
until 9 days prior to arriving at the author’s department. 

On presentation, the patient’s vital signs were as follows: Glasgow Coma Scale 
(GCS), E4V5M6; body temperature, 36.6˚C; blood pressure, 146/84 mmHg; heart 
rate, 87 beats/min; respiratory rate, 16 breaths/min; and oxygen saturation, 97% 
on room air. On physical examination, the patient’s pupillary light reflex was prompt 
and his respiratory and cardiac sounds were normal. Pitting edema was observed 
on the dorsum of the hands and lower legs without erythema, heat, or pain. La-
boratory investigations revealed an elevated brain natriuretic peptide (BNP) level 
(33.4 U/L [reference range < 18.4/pg/mL]), D-dimer of 6.5 µg/mL (reference range 
< 0.9 µg/mL), and a qualitative urine test was negative for protein (Table 1). Chest 
radiography revealed cardiomegaly (cardiothoracic ratio, 56.6%), but no evi-
dence of pneumonia or pleural effusion. Electrocardiography revealed first-degree 
atrioventricular block. Suspecting a side effect of loxoprofen as the cause of the 
edema, the patient was instructed to discontinue taking loxoprofen, and a diag-
nostic work-up for edema of the dorsum of the hands and the lower legs was per-
formed. 
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There was no evidence of renal dysfunction or proteinuria, thus ruling out ne-
phrotic syndrome. Thyroid function tests revealed normal thyroid-stimulating 
hormone level of 1.20 μIU/mL (normal range, 0.35 - 4.94 μIU/mL) and free thy-
roxine (fT4) level of 1.09 ng/dL (normal range, 0.70 - 1.48 ng/dL), ruling out thy-
roid dysfunction. Although the BNP level was slightly elevated and cardiomegaly 
was observed on imaging, echocardiographic ultrasound examinations demon-
strated a 73% left ventricular ejection fraction and no left ventricular wall motion 
abnormality or valvular heart disease, in other words, no structural or functional 
abnormalities in the heart could be observed, ruling out heart failure. D-dimer 
level was slightly elevated, whereas lower-limb venous ultrasonography revealed 
no evidence of venous thromboembolism in the lower limbs. One month after dis-
continuing loxoprofen administration, the patient was re-examined, and all edema 
had disappeared. 

Overall, the clinical and laboratory findings were consistent with a diagnosis of 
loxoprofen-induced, bilateral, pitting peripheral edema. The patient had a Na-
ranjo adverse drug reaction (ADR) probability score of 6 (Table 2); accordingly, 
his symptoms were classified as a probable ADR [7]. Due to these circumstances, 
a referral document outlining his therapy was sent to an orthopedic surgeon. The 
patient was not readmitted to the author’s department. 
 
Table 1. Laboratory investigation results on admission. 

On admission 

Blood cell count  

WBC (/µL) 6400 

RBC (/µL) 418 × 104 

Hb (g/dL) 13.4 

Hct (%) 41.4% 

Plt (/µL) 171000 

Urine test  

Cloudiness - 

pH 7.5 

Nitrites - 

Protein - 

Glucose - 

Ketone body - 

WBC (/HPF) 1 - 4 

RBC (/HPF) 1< 

Biochemical test  

TP (g/dL) 7.1 

Alb (g/dL) 4.2 

BUN (g/dL) 17.0 

Cre (mg/dL) 1.27 
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Continued 

eGFR (ml/min/1.73m2) 42.6 

AST (U/L) 14 

ALT (U/L) 11 

T-Bil (mg/dL) 0.5 

Na (mEq/L) 146 

K (mEq/L) 4.1 

Cl (mEq/L) 104 

Glucose (mg/dL) 118 

CRP (mg/dL) 0.22 

D-dimer (µg/mL) 6.5 

BNP (pg/mL) 33.4 

WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, Hct: hematocrit, HPF: hi 
power field, TP: total protein, Alb: albumin, BUN: blood urea nitrogen, Cre: creatinine, 
eGFR: estimated glomerular filtration rate, AST: aspartate aminotransferase, ALT: alanine 
transferase, T-Bil: total bilirubin, Na; sodium, K: potassium, Cl: Chloride, HbA1c: Hemo-
globin A 1c, CRP: C-reactive protein, BNP: brain natriuretic peptide. 

 
Table 2. Naranjo adverse drug reaction probability scale calculated for the case reported. 

Question Answer Score 

Are there previous conclusive reports on this reaction? Yes +1 

Did the adverse event appear after the suspected drug was given? Yes +2 

Did the adverse reaction improve when the drug was discontinued or a specific 
antagonist was given? 

Yes +1 

Did the adverse reaction reappear when the drug was readministered? Do not know 0 

Are there alternative causes (other than the drug) that could have on their own caused 
the reaction? 

No +2 

Did the reaction reappear when a placebo was given? Do not know 0 

Was the drug detected in any body fluid in toxic concentrations? Do not know 0 

Was the reaction more severe when the dose was increased/increasing or less severe 
when the dose was decreased? 

Do not know 0 

Did the patient have a similar reaction to the same or similar drugs in any previous 
exposure? 

No 0 

Was the adverse event confirmed by any objective evidence? No 0 

3. Discussion 

Loxoprofen has long been used clinically as a standard nonsteroidal anti-inflam-
matory drug (NSAID), not only in Japan, but also worldwide. In 2007, a question-
naire survey of 1568 physicians in 6 East Asian countries reported that loxoprofen 
was the second most commonly used NSAID in China in 2007 [8]. Over-the-
counter doses of NSAIDs are effective for short-term relief of minor aches and 
pain due to headache, backache, menstrual cramps, common cold, muscular aches, 
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and arthritis [9]. This drug is instantly metabolized through trans-alcohol for-
mation, acts as a non-selective inhibitor of cyclooxygenase (COX) after oral ad-
ministration, and reaches its maximum plasma concentration in <1 h [10]. It in-
hibits COX enzymes, thereby reducing the synthesis of prostaglandins, which me-
diate inflammation and pain [11]. It is well known that the major side effects of 
loxoprofen are gastric inflammation and renal dysfunction [12] [13]. However, 
physicians should be aware that the adverse effects of loxoprofen are multifacto-
rial. Relatively rare cases of loxoprofen-induced interstitial pneumonia and co-
lonic ulceration [14] [15].  

NSAIDs may affect blood pressure and induce edema via the renin-angiotensin 
pathway, alter sodium and water retention in the kidneys, inhibit vasodilating pros-
taglandins and produce various vasoconstricting factors, including endothelin-1 
and P450-mediated metabolites of arachidonic acid [16]. NSAIDs have the poten-
tial for sodium and water retention, increased systemic vascular resistance, and 
blunted responses to diuretics [17]. The net impact is increased blood volume and 
blood pressure, which may cause edema related to increased hydrostatic pressure 
[18]. Although the patient described in this case was prescribed furosemide (20 
mg) once daily, the blunted response to diuretics with loxoprofen may have pre-
vented the improvement of edema. 

For edema, some diuretics can be administered to alleviate swelling; however, 
this often results in frequent urination, which can lead to dehydration and decreased 
renal function [2] [19]. The patient developed resistance to diuretics due to lox-
oprofen; thus, while increasing the diuretic dose may have improved his edema, 
it could have led to dehydration and renal impairment. Increasing the diuretic dos-
age indiscriminately without thoroughly identifying the cause of edema must be 
avoided because it can only harm the patient. 

4. Conclusion 

A case of loxoprofen-induced edema in an elderly male is reported. Despite the 
unknown incidence rate, the “take-home message” is that physicians should be 
aware of the potential development of edema after treatment with loxoprofen. The 
dilemma for physicians prescribing loxoprofen is to maintain its anti-inflamma-
tory and analgesic benefits while reducing or preventing side effects, including 
edema. 

5. Limitations 

The case report has certain limitations: 
1) No re-administration test of loxoprofen have been conducted in this case. 
2) As this report discussed only one illustrative case, the findings may not be 

generalizable.  
3) This patient had been taking a lot of medications in addition to loxoprofen; 

therefore, the possibility of multifactorial edema could not be completely ruled 
out. 
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Informed Consent 

Informed consent was obtained from the patient by the corresponding author. 
Details of the patient have been anonymized as much as possible. 
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