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Abstract: The syndrome of inappropriate antidiuresis (SIAD) is a rare and significant side effect of a variety of
medications such as antidepressants, chemotherapeutic medications, and non-steroidal anti-inflammatory
drugs. Regarding dipyrone, only a few cases have been mentioned in the world. The non-opioid analgesic
metamizole (dipyrone) is used for the treatment of acute or chronic pain and fever and is one of the most
frequently prescribed over-the-counter medications in Israel, Brazil, and Mexico. Dipyrone has low anti-
inflammatory properties yet inhibits prostaglandins to some degree. In this case report, we present a case of a
post-operative patient, who was on an analgesic cocktail containing dipyrone. The patient developed a new
and sudden hyponatremia, namely, a drop of 12 meq/L of sodium in less than 24 hours. Dipyrone was found
to be the culprit drug. Our case report demonstrates the importance of considering dipyrone in the diagnosis
of medication-induced SIAD in patients taking analgesics.
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Introduction

The syndrome of inappropriate antidiuresis (SIAD) is a possible cause of hyponatremia
characterized by excessive free water retention and impaired water excretion. SIAD can be caused by
neurological diseases, pulmonary diseases, neoplasms, mostly by small-cell lung cancer (SCLC), and
a variety of drugs, such as anticonvulsants, antidepressants, chemotherapy, non-steroidal anti-
inflammatory drugs (NSAIDs), and opiates [1]. The incidence of SIAD caused by NSAIDs has rarely
been reported in the past century [2-5], yet the mechanism of the NSAID drugs’ action is very clear.
NSAIDs enhance the action of antidiuretic hormone (ADH) at the renal tubule level by prostaglandin
inhibition [6]. In this case, we witnessed an event in a patient who was admitted to the hospital for a
hip fracture. The patient was treated with a combination of drugs, which included tramadol,
oxycodone and dipyrone as analgesics. Within 24 hours, he developed a new onset hyponatremia
secondary to dipyrone.

Case Report

A 78-year-old male was admitted to the Emergency Department (ED) due to a hip fracture
secondary to a sudden fall in his home several hours before his admission. The medical history was
as follows: diabetes mellitus, hypertension and glaucoma, all of which started several years prior to
the current admission. His drug list consisted of the following: Metformin 850mg once per day,
Glibenclamide 5 mg once per day, and aspirin 100mg once per day. He had been taking all his
medicine appropriately and all diseases were well controlled.

Upon arrival to the ED, his vital signs were as follows: temperature 36.4 °C, blood pressure
167/86 mmHg, pulse 79 bpm, 14 breaths per minute without hypoxemia. A pelvis X-ray was
performed and demonstrated an intertrochanteric fracture of the left femur. The patient was then
transferred to the operating room where he underwent closed reduction with internal fixation of the
femur via insertion of percutaneous compression plating. The surgery went well without any
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immediate post-operative complications except for a 2-gram reduction of hemoglobin levels (from 9
to 7 g/dl), which was treated with one intravenous red-packed cell infusion.

Once he was hemodynamically stable, he was transferred to the orthopedic surgery department,
where he was treated with analgesics, including Tramadol 100mg once per day, Oxycodone 9mg once
per day and dipyrone 500mg four times per day, in addition to his usual medications as listed above.

On his first day of admission to the Department of Internal Medicine, the patient started to
complain of dizziness and vomiting. Vital signs were within normal range, and a physical
examination did not reveal any exceptional findings. Blood analysis demonstrated an acute drop in
sodium levels from 132 meq/L to 120 meq/L in less than 24 hours (Figure 1). Moreover, the blood-
osmolality level was 264 mosm/kg, urine-osmolality and urine-sodium levels were 827 mosm/kg and
71 meq/L respectively, consistent with the diagnosis of true hyponatremia secondary to SIAD.

Given the acute onset of SIAD, the patient was transferred to the internal medicine department,
where he was treated with fluid intake restriction and elimination of all of his analgesics. The sodium
level rose to 130 meq/L within the next 24 hours. He was then transferred back to the Department of
Orthopedic Surgery, where the treatment for pain management was continued with Targin
(Oxycodone/Naloxone) and dipyrone, in the same regimen mentioned above. Two days later, the
blood analysis once again demonstrated an acute hyponatremia of 121 meq/L with laboratory
findings consistent with the previous SIAD. As a result, malignancy was suspected as a cause of the
SIAD, and a total body Computed Tomography scan was performed, which revealed no evidence of
any space-occupying lesion. Since Oxycodone was the main suspect for the drug-induced SIAD, it
was eliminated from the pain management regimen and the patient only continued taking dipyrone
500mg four times per day. However, hyponatremia persisted with fluctuating values. Finally,
dipyrone was eliminated, and sodium levels rose to 128 meq/L.

Before his discharge, a drug challenge of a single dose of 1 gram of dipyrone was given. The
sodium level dropped once again to 123 meq/L, rising back to 127 meq/L the following day, consistent
with the suspected diagnosis of dipyrone-induced SIAD. Since it was clear that eliminating the culprit
drug was an efficacious treatment option for his hyponatremia, no additional treatment was given.

The patient was discharged with a recommendation not to take any kind of analgesic, including
dipyrone and for a routine checkup at our clinic to repeat the dipyrone challenge test (Figure 2). Eight
days after his discharge, blood levels of sodium were normal at 137 meq/L. A week later, he was
asked to take a single dose of 1gr dipyrone. Sodium levels were measured at our clinic one and three
days subsequently; sodium levels dropped acutely towards 131 meq/L and 128 meq/L, respectively.
To ensure the normalization of sodium levels in the absence of the dipyrone effect, blood tests were
drawn once again six days later and demonstrated a value of sodium 134 meq/L, concluding a
definitive diagnosis of dipyrone-induced SIAD.

Discussion

SIAD is characterized by excessive free water retention and impaired water excretion, causing
euvolemic hyponatremia. SIAD can clinically manifest with abnormally high thirst, dizziness, and
confusion. SIAD can mostly be caused by SCLC and drug therapies. The main medications that have
shown implications in this syndrome are the antidepressants [1]. Other drugs worth mentioning are
cyclophosphamide, vincristine, vinblastine, and opiates [6]. Opiates are known to have a twofold
increased risk of hospitalization for hyponatremia [7]. All the aforementioned medications can cause
an inappropriate increase in ADH [1], even though some may potentiate the effect of this hormone
at the level of the kidneys [8]. Another noteworthy reason that might have caused SIAD is post-
operative stress, which is rare but has been reported previously [9]. The post-operative state has long
been known to be characterized by avid renal sodium and water retention. Non-osmotic release of
the posterior pituitary ADH, which acts on the collecting duct and results in renal water retention,
appears to be at least in part responsible for renal water retention [10].

The association between SIAD and NSAIDs is rare and has been reported by several studies over
the past seven decades [2-7]. NSAIDs enhances the action of ADH at the renal tubule level by
prostaglandin inhibition [6]. Renal water reabsorption depends on the action of ADH, which is
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mediated by cyclic adenosine monophosphate (cAMP). Medullary prostaglandins have an inhibitory
action by decreasing cAMP production. Dipyrone, like indomethacin, aspirin, and ibuprofen, is an
inhibitor of prostaglandin synthesis. Therefore, NSAIDs may trigger an increase in cAMP, which in
turn will cause an increase in the action of ADH and water retention. It is important to note that over
the years, some cases have suggested that this is not the case with every NSAID [3,4].

Similar to Brazil, Mexico, Russia, and Spain [11], dipyrone is one of the most commonly
prescribed over-the-counter analgesic medications in Israel. In the USA, France, and Australia,
dipyrone has either not been approved or has been withdrawn from the market due to safety
concerns, particularly regarding the risk of agranulocytosis [12].

The majority of cases involving NSAID-induced SIADH were attributed to ibuprofen, typically
managed through fluid restriction and discontinuation of the drug. One case report demonstrated
that the use of tolvaptan was an efficacious strategy in NSAID-induced SIAD [2].

It has been thought that SIAD is caused by the use of NSAIDs and mainly appears in elderly
patients [4] but as seen in the case of Roche et al. (2013), SIAD was presented in a young and healthy
adult. Even though such cases are rare, a thorough diagnostic process is essential to determine the
cause of hyponatremia, which should also be considered in compiling the patient’s medication list.

In this case, we found dipyrone to have caused the SIAD. This case emphasizes the importance
of considering the uncommon yet severe side effect of dipyrone when managing patients with acute
or chronic pain, particularly in outpatient settings. Patients experiencing mild symptoms may not
disclose their use of dipyrone, which is easily obtainable as an over-the-counter medication.
Therefore, it becomes obligative for healthcare providers to actively inquire about all medications,
including over-the-counter drugs, to ensure comprehensive assessment and management of potential
adverse effects.

Conclusion

It's imperative for clinicians to recognize the potential rare adverse effect of SIADH associated
with dipyrone usage, especially considering its widespread prescription for pain management. This
highlights the importance of heightened vigilance and thorough patient education regarding the
potential symptoms of SIADH. By increasing awareness among both healthcare providers and
patients, we can facilitate early recognition and management of this serious complication, ultimately
optimizing patient safety and outcomes.

References

1.  On MJ, Thompson CJ. The syndrome of inappropriate antidiuretic hormone: prevalence, causes and
consequences. European Journal of Endocrinology. 2010;162(1):55-12.

2. Artom N, Oddo S, Pende A, Ottonello L, Giusti M, Dallegri F. Syndrome of inappropriate antidiuretic

hormone secretion and Ibuprofen, a rare association to be considered: role of tolvaptan. Case Rep

Endocrinol [Internet]. 2013;2013:818259. Available from: http://dx.doi.org/10.1155/2013/818259

Blum M, Aviram A. Ibuprofen Induced Hyponatraemia. Rheumatology. Rheumatology. 1980;19(4):258-9.

4. Cheung NT, Coley S, Sheeran T, Situnayake RD. Syndrome of inappropriate secretion of antidiuretic
hormone induced by diclofenac. BMJ [Internet]. 1993;306(6871):186. Available from:
http://dx.doi.org/10.1136/bmj.306.6871.186-a

5. Chiu C-Y, Sarwal A, Azhar Munir R, Widjaja M, Khalid A, Khanna R. Syndrome of inappropriate
antidiuretic hormone (SIADH) induced by long-term use of citalopram and short-term use of naproxen.
Am | Case Rep [Internet]. 2020;21. Available from: http://dx.doi.org/10.12659/ajcr.926561

6.  Roche C, Ragot C, Moalic J-L, Simon F, Oliver M. Ibuprofen can induce syndrome of inappropriate diuresis
in healthy young patients. Case Rep Med [Internet]. 2013;2013:167267. Available from:
http://dx.doi.org/10.1155/2013/167267

7. Fournier J-P, Yin H, Nessim SJ, Montastruc J-L, Azoulay L. Tramadol for noncancer pain and the risk of
hyponatremia. Am J Med [Internet]. 2015;128(4):418-25.€5. Available from:
http://dx.doi.org/10.1016/j.amjmed.2014.10.046

8. Bouman WP, Pinner G, Johnson H. Incidence of selective serotonin reuptake inhibitor (SSRI) induced
hyponatremia due to the syndrome of inappropriate antidiuretic hormone (SIADH) secretion in the elderly.
International Journal of Geriatric Psychiatry. 1998;13(1):12-5.

@


https://doi.org/10.20944/preprints202406.1567.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 June 2024 d0i:10.20944/preprints202406.1567.v1

4

9. Iwase R, Shiba H, Gocho T, Futagawa Y, Wakiyama S, Ishida Y, et al. Syndrome of inappropriate secretion
of antidiuretic hormone due to selective serotonin reuptake inhibitors after pancreaticoduodenectomy for
carcinoma of the ampulla of Vater: case report. Int Surg [Internet]. 2013;98(4):289-91. Available from:
http://dx.doi.org/10.9738/INTSURG-D-13-00032.1

10. ChungHM. Postoperative Hyponatremia: A Prospective Study. Archives of Internal Medicine. 1986;146(2).

11. Hinz B, Cheremina O, Bachmakov ], Renner B, Zolk O, Fromm MEF, et al. Dipyrone elicits substantial
inhibition of peripheral cyclooxygenases in humans: new insights into the pharmacology of an old
analgesic. FASEB ] [Internet]. 2007;21(10):2343-51. Available from: http://dx.doi.org/10.1096/fj.06-8061com

12. Klose S, Pflock R, Konig IR, Linder R, Schwaninger M. Metamizole and the risk of drug-induced
agranulocytosis and neutropenia in statutory health insurance data. Naunyn Schmiedebergs Arch
Pharmacol [Internet]. 2020;393(4):681-90. Available from: http://dx.doi.org/10.1007/s00210-019-01774-4

Disclaimer/Publisher’'s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202406.1567.v1

