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Abstract 

A 74-year-old male with a history of chronic lymphocytic leukemia (CLL) previously treated 

with fludarabine/cyclophosphamide/rituximab (FCR) 5 years ago, presented with progressive 

fatigue, mucocutaneous bleeding, and cytopenias (hemoglobin 51 g/L, platelets 8.0 × 109/L, 

lymphocytes 0.4 × 109/L). He had normal respiratory findings, and no lymphadenopathy or 

hepatosplenomegaly. Further workup revealed a small spiculated lung nodule and multiple 

sclerotic bony lesions. Due to bleeding/profound thrombocytopenia, lung biopsy was not fea-

sible. Peripheral smear revealed leukoerythroblastosis with few nucleated red blood cells and 

left shift of granulocytes. Bone marrow (BM) aspirate yielded a dry tap with clusters of extrinsic 

atypical cells on touch preparations. BM core biopsy showed infiltration and near complete 

replacement by a population of highly atypical cells with surrounding fibrosis. Cells were pos-

itive for cytokeratins CK7 and CK8/18, Napsin A, and thyroid transcription factor-1, specific for 

a primary poorly differentiated lung adenocarcinoma. Leukoerythroblastosis in association 

with cytopenia often indicates a BM infiltration and warrants an early BM biopsy to rule out 

hematological and solid malignancies, particularly in CLL patients treated with FCR. In our case, 

a diagnosis of a lung adenocarcinoma was established by BM examination, the only clinically 

feasible diagnostic modality. © 2018 The Author(s) 
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Background 

Chronic lymphocytic leukemia (CLL) is a hematological neoplasm composed of small ma-
ture B-cells and is the most common leukemia of adults in the western countries. Between 30 
and 60% of patients, depending on disease stage, have hypogammaglobulinemia, associated 
with immunodeficiency and predisposition to secondary malignancies [1]. Chemoimmuno-
therapy with fludarabine/cyclophosphamide/rituximab (FCR) is the most commonly used 
frontline treatment regimen in fit patients with CLL [2, 3]. Although it produces a high rate of 
very long-term progression-free survival in certain subgroups of patients [2], therapy with 
FCR causes an increase in second cancers, in particular acute myeloid leukemia and myelo-
dysplastic syndromes [4]. 

Case Presentation 

A 74-year-old man presented with increasing fatigue and generalized abdominal discom-
fort over one month associated with occasional joint aches and pains that he attributed to a 
coincident administration of the flu shot. He was otherwise well with no fevers or chills, nau-
sea or vomiting, mouth sores, or diarrhea and no headaches, dizziness, or double vision. He 
did not have any new cough, but he had mild dyspnea, and his energy was somewhat reduced. 
He developed new bleeding from his gums and had bloody blisters in his mouth but had no 
hemoptysis, hematuria, or hematochezia. 

Five years prior to presentation, the patient was diagnosed with CLL, treated with FCR. 
He achieved complete remission and had been on active surveillance since. Other past medical 
history was significant for type 2 diabetes, hyperlipidemia, and hypertension for which he was 
on appropriate medications. In addition, he was a previous smoker of 40 pack-years, but man-
aged to quit 10 years ago. Investigations showed new onset of anemia (hemoglobin of 51 g/L) 
with an inappropriately normal reticulocyte count (80.3), circulating nucleated red blood cells 
(Fig. 1a, white arrows) as well as thrombocytopenia (platelet count of 8,000 × 109/L). White 
blood cell count was preserved at 5.58 × 109/L, but he had left shift with 0.5 × 109/L metamye-
locytes and 0.06 × 109/L myelocytes (Fig. 1a, blue arrow), and lymphopenia (0.4 × 109/L). 
Lactate dehydrogenase and ferritin were elevated at 843 U/L and 1,450 μg/L, respectively. 
Liver enzymes, creatinine, and sodium were normal.  

He was admitted to hospital for transfusion support and further investigations. This ini-
tially included a chest X-ray, which reported clear lung fields as well as no abnormalities in 
the bones and soft tissues. Ultrasound of the abdomen demonstrated splenic enlargement 
measuring 18.9 cm associated with a lobulated area of decreased echogenicity measuring up 
to 5.6 cm. There was also a well-circumscribed echogenic mass measuring up to 2 cm in the 
mid to lower pole of the kidney on the right side, whereas the left kidney was normal in ap-
pearance. It was hypothesized that the splenic changes might have been representative of pre-
vious infarction, but the mass in the kidney was new since his previous evaluation. Given these 
findings, a CT scan was performed. This demonstrated two small lung nodules including an 
irregular-appearing right middle lobe lesion measuring 9 × 14 mm (Fig. 2a) and an ill-defined 
spiculated nodule in the lingula measuring 12 × 15 mm (Fig. 2b) as well as a benign-appearing 
granuloma in the left lower lobe. There was evidence of subpleural emphysema at the lung 
apices with no pulmonary edema or pneumonia. The liver appeared normal; the spleen was 
enlarged measuring 20 cm in length with some peripheral wedge-shaped areas possibly rep-
resentative of subacute splenic infarcts. The right adrenal gland had a round nodule that was 
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felt to represent a benign adenoma. The kidneys were normal in length and cortical thicken-
ing. There was a peripheral wedge-shaped hypoenhancing area in the upper pole of the right 
kidney and posterior aspect of the left kidney, which were typical of renal infarcts with no 
renal stone, mass, or obstruction present. In addition, there was evidence of widespread scle-
rotic bony lesions throughout all the visualized bony structures, with no signs of fracture. 

Lung cancer with concomitant myelodysplasia/acute myeloid leukemia/CLL relapse was 
suspected, but due to bleeding and profound thrombocytopenia, biopsy of one of the lung nod-
ules was not feasible. Bone marrow (BM) investigation was performed in order to further in-
vestigate the leukoerythroblastosis and cytopenia. Aspirate yielded a dry tap with clusters of 
extrinsic atypical cells on touch preparations. BM core biopsy showed infiltration and near 
complete replacement (Fig. 1b) by a population of highly atypical cells with surrounding fi-
brosis (Fig. 1c). Cells were positive for thyroid transcription factor-1 (Fig. 1d), cytokeratins 
CK8/18, CK7, and Napsin A (Fig. 1e), an immunohistochemical profile that is consistent with 
a primary poorly differentiated lung adenocarcinoma. 

Discussion 

CLL is associated with immunodeficiency and predisposition to secondary malignancies, 
including lung cancer. One study reviewed 12,373 CLL patients in Denmark for the occurrence 
of secondary cancers with particular emphasis on lung cancer and its major subtypes. The 
relative risk was expressed as the standardized incidence ratio (SIR), i.e., the ratio of observed 
to expected number of cancers, based on incidence rates for the Danish population. Lung can-
cer occurred in 141 patients (SIR = 1.61 [1.37–1.90]). Elevated risks were observed for ade-
nocarcinoma (SIR = 2.20 [1.57–3.08]) and squamous cell carcinoma (SIR = 1.52 [1.06–2.17]) 
of the lung [5]. Immune dysregulation contributing to malignancy may be either a result of the 
disease itself or secondary to the treatment with purine analogues [1]. Chemoimmunotherapy 
with FCR is the most commonly used frontline treatment modality in physically fit patients 
with CLL [2, 3]. However, a landmark study showed that CLL patients after frontline FCR-
based therapy have a 2.38 times higher risk of second cancers than the general population. In 
particular, the incidence of acute myeloid leukemia and myelodysplastic syndromes was sig-
nificantly higher after FCR with a crude rate of 5.1% during the follow-up period of 4.4 years 
(95% CI, 3.7–5.0) [4]. This study did not show an increase in non-hematological cancers, how-
ever. The updated results of the CLL8 study with the median observation time of 5.9 years 
reported 136 cases of secondary malignancies observed in 122 (15.3%) patients. It included 
40.4% solid tumors (including melanoma; 55 cases), 27.9% Richter’s transformation (38 
cases), 17.6% hematological neoplasias (24 cases), and 14% other skin cancers like squamous 
cell carcinoma (19 cases) [6]. In our case, the clinical and laboratory picture was not consistent 
with CLL relapse, but rather therapy-related myelodysplasia or acute myeloid leukemia. Com-
plicating matters, the patient had a smoking history, a new small lung mass, and sclerotic le-
sions that could be consistent with primary lung malignancy. Therefore, in view of the leu-
koerythroblastosis and the clinical picture, we suspected this patient had concomitant hema-
tological and non-hematological malignancies. 

Leukoerythroblastosis, as defined by Wintrobe, is the presence of immature cells of the 
myeloid series and nucleated red cells in the circulating blood, with or without anemia and is 
not seen exclusively in malignancies [7]. An earlier report showed that approximately one-
half of the leukoerythroblastosis cases series had infiltrative disease of the BM. Chronic and 
acute leukemias accounted for nearly one-half of the patients, but one-third of these had a 
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complicating disorder which might have produced leukoerythroblastosis [7]. Lymphoma is 
not usually a cause of leukoerythroblastosis, and in a series of 112 cases of Hodgkin’s disease 
with available autopsy, 4.46% had myeloid metaplasia, but only 1 of the 6 cases with this find-
ing had normoblasts in the blood [8, 9]. However, in another study, BM infiltration due to lym-
phoma was found in 6 out of 47 patients suggesting that lymphoma may be a more frequent 
cause than previously suspected [7]. To our knowledge, there are no more recent publications 
on this topic. 

Isolated leukoerythroblastosis resembling leukemia may also be seen in severe infections 
[10]. However, leukoerythroblastosis with cytopenias (usually bi- and pancytopenias) is often 
indicative of BM infiltration and is more frequently an initial presentation of solid malignan-
cies, like gastric adenocarcinoma [11], or signet ring cell poorly differentiated carcinoma [12]. 
In such circumstances, a diagnosis of non-hematological malignancy may be achieved through 
analysis of a BM biopsy, such as has been described in a case of metastatic lobular breast can-
cer by our group and others [13, 14]. Similarly, in the present case, the diagnosis of poorly 
differentiated lung adenocarcinoma was ultimately established on BM biopsy given that this 
was the only clinically feasible diagnostic tool.  

BM infiltration by solid tumors is an important prognostic factor and often affects therapy 
decisions. A clinical study of 19 patients with non-hematological malignancies who initially 
had a diagnosis determined from BM demonstrated that the prognosis of such patients was 
very poor with survival times generally limited to a few days or weeks. The authors concluded 
that anemia, thrombocytopenia, elevated red cell distribution width, and hypoproteinemia 
formed a uniform tetrad in patients with disseminated tumors that were diagnosed via BM 
examination [15]. Similarly, in our case, no palliative chemotherapy was feasible due to poor 
BM capacity. The prognosis was communicated with the patient and family and the decision 
was to proceed with palliative treatment and end-of-life supportive care. The patient was 
comfortable and ultimately survived five days from the time the BM biopsy results became 
available.  

Conclusion 

A leukoerythroblastosis with cytopenia warrants an early BM biopsy to rule out both he-
matological and solid malignancies, particularly in patients with CLL previously treated with 
FCR. Furthermore, BM infiltration by solid tumors is an adverse prognostic factor and may 
help clinicians and patients to make informed management decisions. 
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Fig. 1. a Leukoerythroblastosis on peripheral blood smear. Solid white arrows show nucleated red blood 

cells; blue arrow shows early myeloid progenitor cell. Giemsa stain. ×10. b Bone marrow core biopsy show-

ing near complete replacement of marrow space by malignant epithelial cells: metastatic poorly differen-

tiated adenocarcinoma. Hematoxylin-eosin. ×20. c Malignant epithelial cells are highly atypical with large 

irregular nuclei, increased nuclear to cytoplasmic ratio, nuclear pleomorphism, and prominent nucleoli. 

×40. d, e Immunostaining of malignant epithelial cells. ×40. d Nuclei are positive for thyroid transcription 

factor-1. e Positive staining with (cytoplasmic distribution) cytokeratin 7. 

 

 

 

Fig. 2. Chest CT showing a 9 × 14 mm irregular nodule in the right middle lobe (arrow) (a) and an ill-

defined, spiculated nodule measuring 12 × 15 mm located in the lingua of the left lung (arrow) (b). 
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