Teaching Cases of the Month
Hematologic Abnormalities Associated With Lung Carcinoma
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Introduction
Leukocytosis, thrombocytosis, and anemia are often associated with lung cancer, and each can be a source or
marker of morbidity or mortality. We report a patient with
metastatic adenocarcinoma of the lung that was associated
with leukocytosis, thrombocytosis, and anemia. In our patient, initiation of chest radiotherapy markedly improved
his symptoms and hematology panel.
Case Summary
At the Atlanta Veterans Affairs Medical Center, we saw
a 60-year-old white male with an 80-pack-year history of
smoking, mild COPD, and stage IV adenocarcinoma of the
lung (diagnosed 4 months prior to this presentation). He
presented to the emergency room after 2 weeks of worsening dyspnea and cough productive of yellow sputum.
His wife also reported that his face and neck had become
swollen over the past several weeks. He did not report
fevers, chills, or any other complaints.
Approximately 3 months before this presentation, he
had undergone tracheal stenting for airway compromise
caused by the impinging tumor. This was followed by
chest radiotherapy (30 Gy in 12 fractions) over 14 days. At
that time his white blood cell (WBC) count had decreased
from 12.2 K cells/mL at the start of radiotherapy to
5.7 K cells/mL at the end. The hemoglobin and platelet
counts were normal at the beginning of radiotherapy and
had remained relatively unchanged afterwards. A computed tomogram 14 days after the conclusion of radiotherapy showed a slight reduction in tumor burden, but further
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imaging studies over the next 2 months showed rapid progression. One month before this presentation he was started
on palliative chemotherapy with gemcitabine and carboplatin. The plan was to continue palliative chemotherapy
and consider future radiotherapy in another 3 months’ time
if he responded favorably to the former.
On physical examination, he was afebrile (maximum
temperature 37.4°C), normotensive (122/72 mm Hg),
mildly dyspneic, and had a respiratory rate of 22 breaths/
min. He also had mild swelling and erythema of the face
and neck, and blanching telangiectasias on the upper chest
and back. Chest radiograph revealed a new right-upperlobe infiltrate and a possible associated cavitary lesion
(Fig. 1). Computed tomogram confirmed the new cavitary
lesion, which had a thick-walled border, thought to represent fibrosis and air-space consolidation secondary to radiation, rather than tumor progression. A persistent middle
mediastinal and right-hilar mass and substantial narrowing
of the superior vena cava were also visualized (Fig. 2).
The tracheal stent was in place, and there was very mild
tracheal narrowing distal to the stent (Fig. 3).
Three weeks prior to the current presentation, his WBC
count had been 4,000 K cells/mL, platelet count 258 K cells/
mL, hemoglobin 8.8 g/dL, and mean corpuscular volume 88.7 fL. At current presentation his WBC count was
39,500 K cells/mL (73% segmented neutrophils, 6% lymphocytes, 12% monocytes), platelets 942 K cells/mL, hemoglobin 7.5 g/dL, and mean corpuscular volume 87.8 fL.
The chemistry panel was within normal limits, and culture
results (both sputum and blood) remained negative.
A venogram demonstrated a non-occlusive thrombus in
the superior vena cava, and substantial tumor impingement
on the vein. He underwent thrombectomy followed by
angioplasty of the superior vena cava. He started another
round of chest radiotherapy (30 Gy over 12 fractions) and
his palliative chemotherapy was discontinued.
Subsequent to admission, he also received an 8-day
course of vancomycin, piperacillin-tazobactam, and levofloxacin for empirical treatment of healthcare-associated
pneumonia (since his last hospital discharge had occurred
less than 90 days prior to the current presentation). However, the first 6 days of this treatment failed to bring any
substantial symptom improvement or an appreciable change
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Fig. 3. Computed tomogram (lung window) shows a large cavitary
lesion in the right upper lobe, with a thick-walled border.

Fig. 1. Frontal chest radiograph shows a new right-upper-lobe
infiltrate, a possible associated cavitary lesion, a portacath (on the
right-side), the tip of which is projecting toward the superior vena
cava, and a stable tracheal stent.

formed at this time, pointed towards anemia of chronic
disease (notwithstanding the caveat that ferritin levels may
have limited diagnostic value during acute inflammation).
During the second week, soon after having commenced
radiotherapy, his hematocrit stabilized and he did not require any more blood products.
On the 14th hospital day his WBC count was 12.5 K cells/
mL, his hemoglobin was 10.6 g/dL, and his platelet count
was 590 K cells/mL.
His dyspnea improved slightly in response to care during the first 6 days (including high-flow oxygen, frequent
nebulized bronchodilators, and broad-spectrum antibiotics), but his productive cough remained unchanged. By
day 2 of radiotherapy, however, his cough had improved
substantially and he also reported feeling much less dyspneic than before.
Discussion

Fig. 2. Computed tomogram (mediastinal window) shows substantial narrowing of the superior vena cava, caused by a middle
mediastinal and right hilar mass.

in the hematology panel. On the other hand, soon after
radiation therapy was instituted (on day 6 of admission),
both symptoms and the hematology panel began to improve.
During his first hospital week he received 6 units of
packed red cells, as his hematocrit had continued to steadily
decline. The peripheral blood smear was normal except for
mild anisocytosis and poikilocytosis, whereas the reticulocyte proliferation index was low-normal (suggesting a
hypoproliferative cause of the anemia). Iron studies, per-
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Certain hematologic abnormalities can be independently
associated with a poor prognosis in lung cancer. Leukocytosis, anemia, and thrombocytosis have all been reported
in patients with solid tumors, chiefly lung cancer and colorectal cancer.1 Various studies have evaluated the clinical
impact and prognostic value of these abnormal blood cell
counts in lung cancer. The association of leukocytosis,
anemia, and thrombocytosis with lung cancer is not uncommon. A study with 1,201 newly diagnosed lung cancer
patients found anemia, leukocytosis, and thrombocytosis
in 56%, 32%, and 17% of the patients, respectively.2
Leukocytosis
A high leukocyte count, especially with a predominance
of granulocytes, is often presumed to be secondary to a
bacterial infection. However, other causes, including ad-
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vanced malignancy, hemorrhage, and corticosteroid use,
must also be considered. Fever can be a useful differentiating factor, presenting more commonly in patients with
infection. Notably, infection is less likely to be the cause
of marked leukocytosis in a patient afflicted with a solid
malignancy. Granger et al studied 758 solid-tumor patients
with extreme leukocytosis (⬎ 40,000 K/L). Recent administration of hematopoietic growth factors was the most
common etiology (69%); infection was a distant second
(15%). Other common causes included a paraneoplastic
leukemoid reaction (10%) and high-dose corticosteroids
(5%). Even though infection was a relatively uncommon
cause, the leukocytosis was almost always dominated by
granulocytes (as in our patient).3
In our patient, the most likely etiology of his leukocytosis was a paraneoplastic leukemoid reaction. He had not
received any colony-stimulating factors in the preceding
few weeks. An infectious etiology is less likely, given that
he did not have a fever and his cell counts hardly changed
during several days of broad-spectrum antibiotic therapy.
He had not received any corticosteroids recently, nor did
he turn out to have a new leukemia. This kind of a paraneoplastic leukemoid reaction is thought to be most commonly seen with lung cancer (chiefly non-small-cell), as in
our patient, and colorectal cancer. It is thought to be due to
the production of hematopoietic growth factors by tumor
cells.1
A diagnosis of paraneoplastic leukemoid reaction (also
referred to as tumor-related leukocytosis) is important, because it has substantial prognostic value. There have been
a few case reports of patients achieving resolution of their
malignancy-related leukocytosis with the initiation of antineoplastic therapy.4 For the most part, however, these abnormalities persist and these patients tend to have poor
outcomes. In a prospective study by Kasuga et al, newly
diagnosed lung-cancer patients had a median survival of
4.6 months if they developed tumor-related leukocytosis
(range 11,400 –190,000 K cells/L).5 Those with no tumor-related leukocytosis had a median survival of
20.8 months, whereas those with infection-related leukocytosis had a median survival of 15.5 months. The difference in survival between the tumor-related leukocytosis
subset and each of the other subsets was statistically significant. Notably, most of the cases of tumor-related leukocytosis were marked by a predominance of granulocytes.
Besides the cancer itself, chemotherapy can also be responsible for leukocytosis. Lissoni and others reported that
lung-cancer patients who were treated with gemcitabine
and cisplatin were significantly more likely to develop
leukocytosis.6 Our patient did get one cycle of gemcitabine and cisplatin starting one month prior to presentation. However, Lissoni et al reported an increase in lymphocytosis, whereas our patient had granulocytosis.
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Anemia
Like leukocytosis, anemia has also been reported in
association with lung cancer. Studies have reported its
incidence as 50 – 60%,7 which is much higher than that
seen in colorectal and breast cancers (around 10 –20% each).
Anemia of chronic disease is believed to be the major
underlying cause of anemia in cancer patients. However,
platinum-based chemotherapy is also an important factor
and may at least partially explain why lung cancer has one
of the highest rates of anemia among the common malignancies. Either anemia of chronic disease or platinumbased chemotherapy— or both— could have been responsible for our patient’s anemia.
Anemia in the context of a malignancy predicts a poor
outcome.7 It is associated with fatigue in 3 of every 4
cancer patients, as measured with the general version of
the Functional Assessment of Cancer Therapy (FACT-G)
questionnaire, and decreases quality of life.8 In a telephone
survey of 419 patients, 61% of cancer patients said fatigue
affected their daily lives more than pain.9
Anemia is also associated with a higher cancer recurrence rate and shorter survival after radiotherapy. This
may reflect more aggressive or extensive tumor burden,
rather than a direct effect of the anemia itself, but there is
some evidence that tumor-cell hypoxia, potentially exacerbated by anemia, may adversely affect radiosensitivity.
However, to date only a weak association has been reported between anemia and tumor radiosensitivity.10 Radiation therapy appeared to improve our patient’s hematocrit, as he did not need any more blood products after the
institution of radiotherapy.
Thrombocytosis
Thrombocytosis is also a relatively common laboratory
abnormality in lung-cancer patients, with a prevalence of
16 – 46%.11,12 Reactive thrombocytosis in lung cancer has
been suggested to be part of the systemic inflammatory
reaction for which interleukin-1 beta and interleukin-6 may
be intermediate, though not independent, mediators.13
Thrombocytosis is an independent predictor of poor prognosis in lung-cancer patients.11,14 Curiously, though, it has
not been associated with an increased incidence of venous
thromboembolism.
Other Hematologic Abnormalities
Various other hematologic abnormalities have also been
reported in association with lung cancer, including elevated eosinophil count in blood and in the pleural fluid.
Interleukin-5 has been implicated as a causative factor.15
Cryoglobulinemia has also been known to accompany various solid tumors, including lung cancer. In 1961, Domz

525

HEMATOLOGIC ABNORMALITIES ASSOCIATED WITH LUNG CARCINOMA
and Chapman reported a case of cryoglobulinemia and
digital gangrene that resolved following surgical resection
of a non-metastatic lung adenocarcinoma.16
Pulmonary tumor thrombotic microangiopathy is characterized by intimal proliferation of small pulmonary arteries and arterioles, and is believed to occur from tumoremboli-induced local activation of coagulation and
fibrocellular intimal proliferation. Ultimately, it can lead
to stenosis or occlusion and consequent pulmonary hypertension. The most commonly implicated underlying cause
is metastatic gastric adenocarcinoma, but Uruga et al recently reported a case of pulmonary tumor thrombotic microangiopathy in association with adenocarcinoma of the
lung.17
Teaching Points
• Anemia, thrombocytosis, and leukocytosis (often with
granulocytosis) can all be seen in patients with lung
cancer, sometimes simultaneously. While it is essential
to consider the possibility of alternative etiologies for
these abnormalities, it is also important to recognize
these as common manifestations of the malignancy itself, which should help avoid unnecessarily extensive
work-ups and their considerable morbidity and cost, and
enable faster institution of anti-neoplastic therapy.
• Both tumor-related leukocytosis and tumor-related
thrombocytosis have prognostic value, whereas anemia
can have a weakly negative effect on tumor radiosensitivity.
• Chest radiation therapy may greatly improve these abnormalities, which may be secondary to a reduction of
the tumor burden and, hence, its paraneoplastic effects.
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