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Abstract

Lung cancer, the most common cause of death due to malignancy, mostly presents in older individuals. Therefore, there is usually the
coexistence of comorbidities such as diabetes, hypertension, or renal and heart failure. On the other hand, lung cancer affects various
organs including the kidney; however, the mechanism is still not fully understood. We give an overview of the renal involvement in patients
with lung cancers.
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Introduction

The worldwide leading cause of mortality due to
malignancy is lung cancer. The prognosis of lung cancer
depends on various factors such as the severity of the
underlying comorbidities and the stage of the lung cancer.
Since lung cancer mostly presents in older individuals
(aged 65-74 years), other comorbidities such as diabetes,
hypertension, and some degrees of renal or heart failure
are also usually observed in these patients. Therefore,
various factors like the type of chemotherapy or
supportive therapy, side effects, adjuvant radiotherapy, or
resection may be impacted by these comorbidities, which
may decrease the survival of older patients compared to
the youth (1,2). For example, Kale et al reported a four-
to six-fold increase in chemotherapy-induced toxicity in
older patients with an advanced stage of lung cancer (3).
Lung cancer affects various organs including the kidney;
however, the exact mechanism is still unclear. Various
types of renal involvements have been reported in patients
with lung cancer including acute kidney injury (AKI) and
chronic kidney disease (CKD). Therefore, we aimed to
give an overview of the renal involvement in patients with
lung cancers.

Search strategy

For this mini-review, we searched DOAJ (Directory of
Open Access Journals), PubMed/Medline, Web of Science,
Scopus, Embase and Google Scholar, using keywords
including; acute kidney injury, chronic kidney disease,
lung cancer, hypercalcemia and glomerulopathy.

Acute kidney injury in lung cancer

AKI is caused by pre-renal, intrinsic, or post-renal
injuries. Pre-renal circumstances are more commonly
observed such as dehydration following vomiting. Post-
renal causes of AKI in cancer patients could be due
to prostate enlargement in men or pelvic obstruction
in females. The etiology of intrinsic kidney disease in
patients with lung cancer is multifactorial including
chemotherapy or antimicrobial agents, or metabolic
disorders like hypercalcemia and tumor lysis syndrome.
However, immunological events such as glomerulopathy
due to a paraneoplastic syndrome or vasculitis may be the
cause as well. In addition, tubular-obstructive diseases
such as cast nephropathy, thrombotic microangiopathy,
and renal vein thrombosis or vena cava thrombosis
due to tumor proliferation and infiltration may also
cause AKI. In some cases, AKI may occur following the
tumor infiltration of the renal interstitium similar to in
lymphomas or leukemia (4-6). Rarely, neuroendocrine
small cell tumors cause proteinuria, direct infiltration, or
distant metastasis from the tumor, resulting in secretory
diarrhea, and consequently pre-renal azotemia (6). Some
paraneoplastic disorders are also associated with AKI
including STADH (syndrome of inappropriate secretion of
antidiuretichormone), LEMS (Lambert-Eaton myasthenic
syndrome), and ectopic ACTH (adrenocorticotropic
hormone syndrome) (6).

On the other hand, the kidneys receive around 25% of
the cardiac output and, therefore, they are susceptible to
hematogenous metastasis. Lung, breast, and gastric cancers
are the most common solid tumors that metastasize to
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I Implication for health policy/practice/research/
medical education

Lung cancer, the most common cause of death due to malignancy,
mostly presents in older individuals that usually have comorbidities.
Lung cancer affects the kidney and various types of renal
involvements have been detected in patients with lung cancer
including acute kidney injury and chronic kidney disease.

the kidneys, in sequence. (7). AKI may result from the
disruption of the vascular and tissue structure caused
by the bilateral interstitial infiltration of the kidneys
by malignant cells. However, AKI may recover with an
immediate diagnosis of the underlying malignancy and
proper treatment (7,8).

Chronic kidney disease in lung cancer

It has been reported that comorbidities influence the
survival of patients with pulmonary cancers. Some
parameters such as the age at cancer presentation or
gender are important risk factors in the mortality
of patients with pulmonary tumors because of their
impact on the incidence of comorbidities, such as
diabetes mellitus, hypertension, smoking, cardiovascular
and cerebrovascular disorders. Additionally, the
aforementioned conditions may influence the type of
chemotherapy regimen and the patient’s response (1,
2, 9). Chemotherapy is the treatment of choice for lung
cancers. However, other drugs such as cyclophosphamide,
doxorubicin, hydrochloride, vincristine sulfate, cisplatin,
and etoposide are also commonly administered (6).
Recently, the impact of CKD on the mortality of cancer
patients has gained more attention. CKD is characterized
by various chronic and irreversible damages which lead
to renal dysfunction over some time (months or years).
Therefore, CKD is defined as at least three months of
continued decrease in kidney function [glomerular
filtration rate (GFR) of less than 60 mL/min/1.73 m?] and
structural disruption. Some studies have reported renal
failure as a major risk factor for mortality in patients with
some types of cancers; however, its effect on lung cancer
is still unclear. Moreover, it has been reported that the
coexistence of CKD and other tumors increases surgical
complications and mortality, and reduces the overall
survival in various tumors (8). However, in a retrospective
study on 107 patients that had lung cancer and CKD,
Patel et al reported that CKD did not affect the clinical
prognosis or survival of these patients compared to those
that had lung cancer but no CKD (10).

Conclusion
Lung cancer is the most common cause of mortality due to

malignant disorders, mostly presents in older individuals
that usually have comorbidities. Lung cancer affects the
renal system and various types of kidney involvements
have been detected in patients with lung cancer including
AKI and CKD.
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