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DESCRIPTION
Hyperosmolar Syndrome (HOS) is a critical condition often 
observed in patients with advanced cancer. It is primarily 
characterized by an increase in serum osmolality, which is 
associated with dehydration, electrolyte disturbances, and, if left 
untreated, potentially severe complications such as organ failure 
and death. The development of HOS in cancer patients is 
multifactorial, arising from both cancer-induced metabolic 
changes and the side effects of cancer therapies. Understanding 
the mechanisms of HOS and targeting this condition in cancer 
treatment represents an emerging avenue for improving patient 
outcomes [1].

Mechanisms Linking Hyperosmolar Syndrome and
Cancer Therapy

Cancer-related metabolic disturbances: Advanced cancer is 
often associated with altered metabolism, where the tumor cells 
exhibit the Warburg effect, relying on glycolysis even in the 
presence of oxygen. This leads to the accumulation of lactate 
and other metabolites in the bloodstream, increasing serum 
osmolality. Moreover, the catabolic state in cancer, often 
exacerbated by cancer cachexia, can result in dehydration, 
further contributing to hyperosmolarity. These metabolic 
changes, coupled with the systemic effects of cancer, create an 
environment conducive to the development of HOS [2,3].

Renal dysfunction and chemotherapy effects: Renal 
dysfunction is common in advanced cancer, often exacerbated 
by chemotherapy drugs that can have nephrotoxic effects. Drugs 
such as cisplatin, ifosfamide, and methotrexate can compromise 
renal function, impairing the kidneys’ ability to regulate fluid 
balance and excrete excess solutes, which may lead to 
hyperosmolar syndrome. Dehydration due to chemotherapy-
induced vomiting, diarrhea, and mucositis further aggravates 
this issue, highlighting the importance of vigilant management 
during treatment [4,5].

Endocrine dysregulation: Cancer treatments, particularly those 
involving steroids and other hormonal therapies, can disrupt 
endocrine regulation, including the balance of electrolytes and 
fluids. These disruptions may impair the body’s natural 
mechanisms for fluid retention and regulation, contributing to 
the development of HOS in susceptible patients [6].

Therapeutic strategies for targeting hyperosmolar
syndrome in cancer

Early diagnosis and monitoring: Given the potentially life-
threatening nature of hyperosmolar syndrome, early detection is 
critical. Routine monitoring of serum osmolality, electrolytes, 
and renal function in cancer patients, particularly those 
receiving chemotherapy or experiencing tumor-induced 
metabolic disturbances, can facilitate the early identification of 
HOS. Timely intervention with fluid and electrolyte correction 
is essential to prevent the progression of the syndrome.

Fluid and electrolyte management: The cornerstone of 
managing hyperosmolar syndrome involves the correction of 
dehydration and the normalization of electrolyte levels. 
Intravenous fluid administration is typically used to restore fluid 
balance. In severe cases, hypertonic saline may be employed to 
correct hypernatremia. The goal is to adjust fluid levels carefully 
to avoid rapid shifts that could lead to complications such as 
cerebral edema. Additionally, electrolyte imbalances, particularly 
hypernatremia and hyperkalemia, should be addressed to 
prevent further complications [7,8].

Addressing tumor burden and renal function: Cancer 
therapies, including chemotherapy, surgery, and radiation, 
should be tailored to reduce tumor burden and alleviate any 
obstructions or metabolic disturbances contributing to HOS. In 
cases of renal dysfunction, interventions such as dialysis may be 
necessary to manage fluid overload and restore renal function. 
Furthermore, reducing the side effects of chemotherapy through 
supportive care measures, including antiemetic therapy to 
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control nausea and vomiting, can help mitigate the risk of 
dehydration and hyperosmolar syndrome [9].

Pharmacological interventions: Pharmacological interventions 
to correct underlying metabolic disturbances may also play a role 
in managing HOS. For instance, the use of anti-catabolic agents 
can help counteract the muscle wasting associated with cancer 
cachexia, reducing the risk of dehydration and electrolyte 
imbalances. Additionally, the careful use of diuretics, though 
controversial, may assist in managing fluid overload in certain 
cases, but should be monitored closely to avoid further 
dehydration [10].

CONCLUSION

Targeting hyperosmolar syndrome in cancer therapy represents 
an important strategy for improving patient outcomes. By 
focusing on early diagnosis, effective management of fluid and 
electrolyte imbalances, and the appropriate use of cancer 
therapies, the impact of HOS on cancer patients can be 
significantly reduced. Further research is needed to refine 
therapeutic strategies and identify novel approaches for 
preventing and treating this potentially life-threatening 
condition.
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