
1. Baker M, Markman M, Niu J. Cyclophosphamide-induced severe acute 

hyponatremic encephalopathy in patients with breast cancer: report 

of two cases. Case Rep Oncol. 2014 Jul 31;7(2):550-4.

2. Bressler RB, Huston DP. Water intoxication following moderate-dose 

intravenous cyclophosphamide. Arch Intern Med. 1985 

Mar;145(3):548-9.

3. Bruining DM, van Roon EN, de Graaf H, Hoogendoorn M.   

Cyclophosphamide-induced symptomatic hyponatraemia. Neth J Med. 

2011 Apr;69(4):192-5.

4. Elazzazy S, Mohamed AE, Gulied A. Cyclophosphamide-induced 

symptomatic hyponatremia, a rare but severe side effect: a case 

report. Onco Targets Ther. 2014 Sep 30;7:1641-5.

5. Geng C, Tang P, Zhang Y, Gao W. Hyponatremia induced by low-dose 

cyclophosphamide in two patients with breast cancer. Breast J. 2014 

Jul-Aug;20(4):442-3. 

6. Hwang SB, Lee HY, Kim HY, Lee ES, Bae JW. Life-threatening acute 

hyponatremia with generalized seizure induced by low-dose 

cyclophosphamide in a patient with breast cancer. J Breast Cancer. 

2011 Dec;14(4):345-8. 

7. Jayachandran NV, Chandrasekara PK, Thomas J,et al. 

Cyclophosphamide-associated complication: we need to be aware of 

SIADH and central pontine myelinolysis. Rheumatology (Oxford) 48:89-

90, 2009. 

8. Lin YC, Chang D. Acute Hyponatremia Complicated with Seizure after 

Adjuvant Chemotherapy with Cyclophosphamide and Epirubicin in a 

Breast Cancer Patient. J Cancer Res. 2015 Jun;2(2): 157-161.

9. National Comprehensive Cancer Network. 

https://www.nccn.org/professionals/physician_gls/f_guidelines.asp.

10.Raftopoulos H. Diagnosis and management of hyponatremia in cancer 

patients. Support Care Cancer 15: 1341-7, 2007. 

11.Sørensen JB, Andersen MK, Hansen HH. Syndrome of inappropriate 

secretion of antidiuretic hormone (SIADH) in malignant disease. J 

Intern Med. 1995 Aug;238(2):97-110.

Mild hyponatremia is a known side effect of 

chemotherapeutic agents.1,10,11

Cyclophosphamide in high (>30 to 50 mg/kg) and 

moderate (20 to 30 mg/kg) IV doses has been shown 

to induce severe hyponatremia.2,3,8,11

This case represents an extremely rare event of 

severe symptomatic hyponatremia associated with 

low-dose cyclophosphamide therapy (<15 mg/kg), in 

the treatment of malignancy. 

In our patient:

• no structural brain lesions to explain altered 

mental status

• no other definitive etiology to explain sudden 

hyponatremia 

• no risk factors such as concurrent recreational 

drug use3

• while patients are recommended to increase 

fluid intake post treatment to prevent 

hemorrhagic cystitis,2,3 she appeared 

euvolemic on physical exam

• no other medications expected to have 

contributed

We conclude the patient developed 

cyclophosphamide-induced acute hyponatremic 

encephalopathy.
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Cyclophosphamide is an alkylating agent used in 

immunosuppressive and antineoplastic therapies.1-4

NCCN Category 1 recommended treatment for 

hormone positive, node positive, Her2/neu- invasive 

ductal carcinoma (IDC) is dose-dense AC 

(doxorubicin/cyclophosphamide) therapy followed by 

paclitaxel every two weeks.9 Cyclophosphamide has 

many potential side effects ranging in severity from 

diarrhea and emesis to hemorrhagic cystitis and 

ototoxicity.1-3,6 Previously known side effects with 

cyclophosphamide at high (>30 to 50 mg/kg) and 

moderate (20 to 30 mg/kg) IV doses includes the 

appearance of the syndrome of inappropriate 

antidiuretic hormone (SIADH).2,3,10,11 SIADH can occur 

with low-dose (<15 mg/kg) cyclophosphamide 

treatment for breast cancer- however less than ten 

cases have been reported.1,3,4-6,8

A 53-year-old female with past medical history of 

ductal carcinoma in situ of the left breast status post 

lumpectomy and radiation therapy presented with 

newly diagnosed Stage IIIA pT1c pN2a IDC of the 

right breast. 

• She underwent bilateral mastectomies and 

presented for adjuvant chemotherapy.

• Her baseline weight 69 kg, BSA 1.76 m2. 

• Pretreatment assessment:

• normal physical exam

• laboratory results

• medications:

hydration with 500 ml of 0.9% normal saline, 

dexamethasone 12 mg IV push, and anti-nausea 

therapy including palonosetron 0.25 mg IV and 

fosaprepitant dimeglumine 150 mg IV

• She was started on dose-dense AC therapy:

1. Doxorubicin at 60 mg/m2- total dose 106 mg. 

2. Cyclophosphamide at 600 mg/m2- total dose 

1000 mg IV (rounded down from 1056 mg), 

equivalent to 14.4 mg/kg. 

• No side effects were noted during the treatment. 

• One day later, she was found on the floor of her 

house, unarousable. 

• On presentation to the emergency department, 

she was unresponsive, in status epilepticus and 

acute hypoxic respiratory failure. 

• She was admitted to the intensive care unit (ICU) 

for endotracheal intubation and mechanical 

ventilation.

• Evaluation for another etiology for her altered 

level of consciousness was negative.

• Emergent laboratory results

• Electrolytes were quickly corrected within 

twenty-four hours with 3% saline and 0.9% normal 

saline treatment to

• She was extubated and transferred to the floor for 

further monitoring within two days.

• On discharge from the hospital, her physical exam 

was normal with neurological status intact.

• Discharge laboratory results
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Hypotheses for mechanism of cyclophosphamide-

induced acute hyponatremia3,4,11:

1. Direct toxic effect of cyclophosphamide or its 

metabolites on renal collecting tubule 

epithelium and release of vasopressin. 

2. Antidiuretic hormone-like activity of 

cyclophosphamide or its metabolites and 

resulting inability to excrete dilute urine.

Severe hyponatremia can lead to psychosis, seizure, 

permanent brain damage, coma, and death.6-8

Low-dose cyclophosphamide is a commonly used 

therapy in treatment of many cancers.3

If a patient presents following treatment with 

fatigue, lethargy, or altered level of consciousness, 

clinicians must include hyponatremia in the 

differential diagnosis.3,6

Clinicians should be aware of this potentially serious 

adverse effect regardless of treatment dosage and 

duration.1-7

Only prompt diagnosis and immediate management 

can help prevent significant and permanent 

neurological deficits.6-8,10

There is one documented case of successful 

continued treatment with cyclophosphamide and 

concurrent 0.9% saline hydration.8 We did not 

reintroduce cyclophosphamide therapy. 

Patients should be monitored before and after 

receiving low-dose cyclophosphamide therapy for 

breast cancer with early follow-up.

The emotional trauma patients may endure from this 

complication including ICU admission, memory loss, 

fear or refusal of further therapy, and residual 

neurological deficits should not be overlooked.

• She presented for continued chemotherapy.

• She had no recollection of events from her arrival 

for cycle 1 chemotherapy to release from the ICU.

• Physical examination at one week revealed 

memory loss but no other neurological deficits.

• She was very hesitant to continue therapy given 

her recent complication.

• She has since completed chemotherapy and is 

undergoing radiation therapy. No further 

electrolyte disturbances were noted for the 

duration of treatment.
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Calcium 8.4 mg/dl Urine Sodium 24 mmol/L

INTRODUCTION

CASE DESCRIPTION

CASE DESCRIPTION CONT.

HOSPITAL COURSE

FOLLOW UP

DISCUSSION

DISCUSSION CONT.

REFERENCES

CONCLUSION


