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Abstract

Background: Aggressive natural killer cell leukemia/lymphoma (ANKL) is a rare and highly aggressive NK cell
neoplasm with a short clinical course and poor prognosis and is often misdiagnosed and confused with NK/T cell
lymphoma (NKTL), which has a very different prognosis. Here, we present a case with nasal and bone marrow
involvement, provide a literature review and make a differential diagnosis.

Case presentation: A 41-year-old male presented nasal congestion pharyngalgia, palatal perforation, high fever
and multiorgan dysfunction. Our diagnosis primarily relied on clinical features, the morphology and immunophenotype
of the neoplastic cells and imaging studies. Characteristic large granular lymphocytes with azurophilic granules were
visible in the bone marrow smears. In addition, the neoplastic cells expressed a typical immunophenotype, and the T cell
receptor γ (TCR-γ) gene rearrangement analysis and presence of Epstein-Barr virus (EBV) were negative. The patient’s
symptoms and signs were temporarily relieved after chemotherapy treatment, but after a short time, he underwent a
rapid clinical decline and died 8 weeks later after admission due to multiorgan function failure.

Conclusion: Our case demonstrates that to avoid a misdiagnosis, bone marrow analyses and other examinations should
be performed early when a patient initially presents nasal lesions and other systemic symptoms. To the best of our
knowledge, this may be the first reported case of ANKL with sternal tenderness.
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cell neoplasms, NK/T cell lymphoma

Background
Aggressive natural killer cell leukemia/lymphoma (ANKL)
is a highly rare and extremely aggressive malignancy of
NK cells initially classified as a type of large granular
lymphocytic leukemia in 1986 [1]. It is prevalent in South
America and Asia but represents less than 1% of all non-
Hodgkin lymphoma (NHL) cases in North America and
Europe. Men and women are equally affected, and the me-
dian age is 42 years old [2]. Because it is difficult to
diagnose and treat ANKL during the early disease stages,
ANKL is considered a catastrophic disorder due to the
low morbidity rate, rapid clinical course and lack of
unified diagnostic criteria. Here, we report a case of a
middle-aged male who, at 41 years old, presented with

initial symptoms of nasal congestion and pharyngalgia and
was initially diagnosed with ANKL after examining the
clinical features, the morphology and immunophenotype
of neoplastic cells and available imaging. The symptoms
were temporarily relieved after chemotherapy treatment,
but a short time later, he experienced a rapid clinical
decline and died of multiorgan function failure 8 weeks
after admission.

Case presentation
Case report
Our patient was a 41-year-old man who suffered from
nasal congestion and pharyngalgia for a month before
seeking treatment at the local hospital, but his symptoms
were not resolved after receiving treatment. The patient
was sent to our hospital because of anorexia, weakness,
perspiration while sleeping and abdominal distension as
well as nasal symptoms; after admission to our institution,
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he had a high fever of 40.1 °C, and the physical examin-
ation revealed several palpable superficial lymph nodes on
his armpit and both sides of his groin. An initial ulcer
1.5 cm*0.5 cm in size with a white purulent secretion and
necrotic tissue on the surface could be seen on the palate
and ultimately perforated into the oral cavity 5 days later,
after which the patient complained there was outflow
from his nasal cavity when he drank liquids for a commu-
nication between the oral cavity and the nasal cavity was
created (Fig. 1a). The abdomen was soft, and the liver was
impalpable; however, the spleen was palpable 5 cm below
the left costal margin. The blood parameters were as fol-
lows: (1) white blood cells (WBC), 2.5 × 109/L; red blood
cells (RBC), 3.91 × 1012/L; platelets (PLT) 93 × 109/L, and
hemoglobin (HGB) 108 g/L; (2) ALT, 57 U/L; AST, 70 U/
L; lactate dehydrogenase (LDH), 642 IU/L; and C-reactive
protein (CRP), 44.15 mg/L; and (3) activated partial
thromboplastin time (APTT), 38.0 s. The ferroprotein
levels were >1650 ng/ml (normal range 22–322 ng/ml),
and the urine examination indicated proteinuria (+++);
however, the patient was negative for Epstein-Barr virus
(EBV). Computer tomography scans revealed an enlarged
liver and spleen, an occupied nasopharynx and small nod-
ules in the lung (Fig. 1b). B-mode ultrasonography showed
enlarged lymph nodes on the neck, axilla and groin. The
bone marrow smear revealed approximately 16% abnor-
mal lymphoid cells that had a slightly basophilic cyto-
plasm; additionally, some of these cells presented
azurophilic granules and slightly immature nuclei with in-
conspicuous or distinct nucleoli. The peripheral blood
analysis indicated that 5% of the cells observed exhibited
analogous traits as those in the abnormal lymphoid cells
[Fig. 2(a, b)]. Flow cytometry of the bone marrow showed
that the immunophenotype of the neoplastic cells was as
follows: HLA-DR+, CD2+, cytoplasmic CD3+, CD7+,
CD56+, surface CD3-, CD4-, CD8-, CD16-, CD57-, TCR
α/β-, and TCR γ/δ-. In addition, the analysis of TCR-γ
gene rearrangement in these cells was negative.

Pathological findings
The patient’s nose was examined, and three small tissue
samples were collected from nasal cavity for biopsy, two
of which were microscopically assessed as nasal mucosa
and coagulative necrosis whereas the third sample was
gray-white in color, 0.5 cm × 0.2 cm × 0.2 cm in volume
and contained infiltrated monomorphic medium-sized
lymphoid cells. Immunohistochemically, these neoplastic
cells were identified with the following markers: CD2+,
cytoplasmic CD3+, CD20-, CD56+, EBER+, TIA-1+, per-
forin+, and Ki-67 > 80% [Fig. 3(a,b,c,d)]. Taken together
with the results of the clinical and laboratory examina-
tions, a final diagnosis of ANKL was made.

Follow up
Aside from the nasal symptoms, the patient presented
high fever, fatigue and weight loss when he was first ad-
mitted. He was treated with an EPOCH (etoposide,
prednisone, vincristine, cyclophosphamide, and doxo-
rubicin) plus thalidomide chemotherapy regimen start-
ing on day 3 after the diagnosis was made. The fever,
abdominal distension and poor appetite were temporary
abated after treatment for a week, and the physical
examination showed that the spleen was impalpable with
simultaneous relief of the sternal tenderness. However,
the symptoms in the nose and palate remained, and after
a short time he underwent a rapid clinical decline with
an enlarged spleen that was palpable 4 cm under the left
costal margin. Unfortunately, he was died 8 weeks after
initial admission due to multiorgan failure.

Discussion
Here, we reported a patient who initially presented nasal
congestion and pharyngalgia during the early stages of
illness, and a diagnosis of ANKL was made after a series
of examinations. It is worth noting that the clinical fea-
tures and laboratory findings of the patient during the
early phase showed many similarities with advanced

Fig. 1 a An initial ulcer 1.5*0.5 cm in size with white purulent secretion and necrotic tissue on the surface could be seen on the palate. b Computed
tomography scans revealed an occupied nasopharynx

Jin et al. Diagnostic Pathology  (2017) 12:46 Page 2 of 5



stage extranodal NK/T cell lymphoma (ENKTL). Due to
these similar characteristics, the boundary of the two
diseases remains unclear, and it can be difficult to
quickly and correctly diagnose these diseases.
ANKL is a rare and highly aggressive form of an NK cell

neoplasm with an aggressive clinical course and poor
prognosis. It was first reported as a type of large granular
lymphocytic leukemia 28 years ago [1]. To date, fewer
than 300 cases have been reported in the English literature
worldwide [3–5]. According to the 2008 update of the
World Health Organization (WHO) classification of
tumors of hematopoietic and lymphoid tissues, another
aggressive mature NK cell neoplasm is ENKTL, which is
has a higher incidence than ANKL [6]. In addition, NK/T
cell lymphoma can be further classified into the nasal and
non-nasal subtype, which are clinically differentiated by
the presence of absence of nasal involvement.

Relatively, ANKL is a more aggressive disease than
ENKTL and often presents a more rapid clinical course
despite the poor outcomes of both diseases [7]. As previ-
ously reported, most cases of ANKL were diagnosed
from the presences of NK neoplastic cells in peripheral
blood, bone marrow or tissue. However, a few ENKTL
patients present with bone marrow involvement, but
many ANKL patients can present with multiorgan in-
volvement, including peripheral blood, bone marrow,
live, and spleen, as well as destruction of the facial mid-
line. In addition, the number of leukemia cells in the
bone marrow and peripheral blood may fluctuate over a
comparatively large range [8] which may result in a
misdiagnosis. In addition, when the nose and nasophar-
ynx are initially involved, it is much harder to confirm
the type of disease, which may indicate the prognosis of
the patient.

Fig. 2 Bone marrow a and peripheral blood b smears after Wright-Giemsa staining. Abnormal lymphoid cells presented slightly basophilic cytoplasm,
some which contained azurophilic granules, and slightly immature nuclei with either inconspicuous or distinct nucleoli

Fig. 3 The pathological findings of the tissue. a HE staining, ×400. The tissue was identified as nasal mucosa and coagulative necrosis with infiltrating
monomorphic medium-sized lymphoid cells. b, c, d Immunohistochemically, the neoplastic cells were CD56+ and perforin+, and is approximately 80%
of the cells were Ki-67-positive
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Our case had the following features. First, our patient
was a 41-year-old man who suffered from nasal conges-
tion, pharyngalgia, high fever and weight loss. Further
examinations revealed widespread systemic dissemin-
ation of disease that involved clinical features of several
organs such as the enlargement of liver, spleen and
lymphonodus. Additionally, peripheral blood and bone
marrow smears were concurrently analyzed under a
microscope. ENKTL (especially the nasal subtype) is a
localized disease with and older median age and often
involved the nose and nasopharynx; however, the most
common sites of ANKL infiltration include the skin,
gastrointestinal tract, salivary glands, testis and other or-
gans. Cases could be diagnosed as a non-nasal type be-
fore the lesion could be observed by positron emission
tomography computed tomography (PET/CT) [9],
implying that the cases we diagnosed as non-nasal type
lymphoma prior to the advent of modern imaging tech-
nology may be either nasal type lymphoma or ANKL.
ENKTL with bone marrow involvement is rare, bone
marrow as involved in fewer than 10% patients initially
diagnosed with ENKTL presented bone marrow involve-
ment, and only 6 cases have been reported to date [10–12].
Cases have been reported with hepatosplenomegaly, splenic
rupture and bone marrow fibrosis [13–15], but there are no
reports describing the status of sternum to date; however,
our patient complained of obvious bone pain in bone,
which is an important physical sign that is often ignored.
Therefore, this may be the first reported case with sternal
tenderness to the best of our knowledge.
Second, the neoplastic cells observed in the blood and

bone marrow were initially thought to be large granular
lymphocytes, which conformed to the features of NK
cells. As these cells reported a loss of CD16 expression
[4] during the immunophenotype analysis, the lack of
TCRα/β and TCRγ/δ helped to exclude T cell leukemia/
lymphoma, and the positive Ki-67 rate greater than 80%
indicated the malignant status. According to studies on
ANKL and ENKTL, the immunophenotypic characteris-
tics of the two diseases appear to be similar. Suzuki R et
al. retrospectively analyzed the immunophenotype of 22
patients with ANKL and 150 patients with ENKTL and
demonstrated that the expression of cytoplasmic CD3
was significantly higher in patients ENKTL (82% ver-
sus 43%, P = 0.009) but that of CD16 was lower (22%
versus 75%, P < 0.001) in ANKL, which may help dif-
ferentiate these diseases on some level [5]. In
addition, the patient in our case report was negative
for EBV, which is rare but exists—7 cases were
recently reported by Nicolae A et al. [16], who indi-
cated that EBV-negative cases tend to occur in older
patients and were clinically and pathologically indis-
tinguishable from EBV-positive ANKL with a similar
fulminant clinical course.

Third, the patient suffered many pathogenic manifes-
tations aside from his nasal symptoms, including pan-
cytopenia hepatosplenomegaly, lymphadenopathy and
sternal tenderness, all of which were observed when he
first admitted. The bone marrow and peripheral blood
analyses were verified using morphological and flow cy-
tometry examinations, and the results were consistent
with the features of stage IV (Ann Arbor staging system)
ANKL. Different from ENKTL, most ANKL patients are
diagnosed with stage III/IV disease [2], and no standard
chemotherapy is currently available. Although ANKL
was initially thought to be potentially chemosensitive
disease, the treatment with high-dose chemotherapy and
HSCT (hematopoietic stem cell transplantation) are still
recommended. Our patient was treated with EPOCH
plus thalidomide, and his symptoms were briefly amelio-
rated, but after a short time, he underwent a rapid
clinical decline and no longer qualified for HSCT. Dur-
ing his treatment, the disease exhibited chemosensitivity
as previously reported [17].
The case demonstrated that without systemic exami-

nations and analysis, the primary sites of presentation
could lead to wrong diagnosis and lose the chance for
appropriate treatment. When combining the results of
the morphology, immunophenotype, pathology, and im-
munohistochemical analysis with the clinical presenta-
tion, a final diagnosis of ANKL was indicated.

Conclusion
We report a case of ANKL with nasal involvement and
multiorgan dysfunction upon initial diagnosis which may
be the reported first case of ANKL with sternal tender-
ness—an important physical sign that is often ignored.
ANKL can be misdiagnosed and confused with ENKTL,
which has a different prognosis. A series of physical,
morphological, and pathological examinations as well as
modern imaging technology (PET/CT et al.) may help to
correctly diagnose treat patients with an effective
chemotherapy with the goal of providing a chance to
undergo HSCT as soon as possible.

Abbreviations
ANKL: Aggressive natural killer cell leukemia/lymphoma; APTT: Activated
partial thromboplastin time; CRP: C-reactive protein; EBV: Epstein-Barr virus;
ENKTL: Extranodal NK/T cell lymphoma; EPOCH: Etoposide, prednisone,
vincristine, cyclophosphamide, and doxorubicin; HGB: Hemoglobin;
HSCT: Hematopoietic stem cell transplantation; LDH: Lactate dehydrogenase;
NHL: Non-Hodgkin lymphoma; PET/CT: Positron emission tomography
computed tomography; PLT: Platelets; RBC: Red blood cells; TCR-γ: T cell
receptor γ; WBC: White blood cells; WHO: World Health Organization

Acknowledgments
We would like to thank Fan Zhang for providing technical, immunohistochemical
and histochemical assistance.

Funding
This study did not receive any funding from external sources.

Jin et al. Diagnostic Pathology  (2017) 12:46 Page 4 of 5



Availability of data and materials
Please contact the author directly for data requests.

Authors’ contributions
JXK completed the clinical data collection, analyzed part of morphology
studies, participated in the study design and drafted the manuscript. ZJ and
LGX performed the morphology, immunophenotype and a percentage of
the immunohistochemical studies. XYH and YYQ interpreted the clinical data.
HDP participated in the study design. HHS conceived of the study, participated
in its design and coordination and helped draft the manuscript. All the authors
read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Written informed consent for publication of the clinical details and/or clinical
images was obtained from the relative of the patient. A copy of the consent
form is available for review by the Editor of this journal.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Laboratory of Hematopathology, Department of Hematology, the Affiliated
Yijishan Hospital of Wannan Medical College, Wuhu 241000, China.
2Department of Hematology, the Affiliated Yijishan Hospital of Wannan
Medical College, Zheshan West Road, Wuhu 241000, China.

Received: 6 March 2017 Accepted: 12 June 2017

References
1. Fernandez LA, Pope B, Lee C, Zayed E. Aggressive natural killer cell leukemia

in an adult with establishment of an NK cell line. Blood. 1986;67(4):925–30.
2. Lima M. Aggressive mature natural killer cell neoplasms: from epidemiology

to diagnosis. Orphanet Journal of Rare Disease. 2013;8:95.
3. Li CR, Tian Y, Wang J, Zhu L, Huang L, Wang N, et al. Abnormal

immunophenotype provides a key diagnostic marker: a report of 29 cases of
de novo aggressive nature killer cell leukemia. Transl Res. 2014;163(6):565–77.

4. Jiang NG, Jin YM, Niu Q, Zeng TT, Su J, Zhu HL. Flow cytometric
immunophenotyping is of great value to diagnosis of natural killer cell
neoplasms involving bone marrow and peripheral blood. Ann Hematol.
2013;92:89–96.

5. Suzuki R, Suzumiya J, Yamaguchi M, Nakamura S, Kameoka J, Kojima H, et al.
Prognostic factors for mature natural killer (NK) cell neoplasms: aggressive
NK cell leukemia and extranodal NK cell lymphoma, nasal type. Ann Oncol.
2010;21:1032–40.

6. Chan JKC, Jaffe ES, Ralfkiaer E, Ko YH. Aggressive NK-cell leukaemia. In:
Swerdlow SH, editor. WHO classification of tumours of haematopoietic and
lymphoid tissues. 4th ed. Lyon: the International Agency for Research on
Cancer press; 2008. p. 276–7.

7. Kwong YL. The diagnosis and management of extranodal NK/T cell
lymphoma, nasal type and aggressive NK cell leukemia. J Clin Exp
Hematopathol. 2011;51(1):21–8.

8. Cheuk W, Chan JKC. NK-Cell Neoplasms. In: Jaffe ES, editor. Hematopathology.
Lyon: Saunders/Elsevier; 2011. p. 473–91.

9. Tse E, Kwong YL. How I treat NK/T-cell lymphomas. Blood. 2013;121:4997–5005.
10. Chang OS, Young HK. Bone marrow is involved in less than 10% of patients

with nasal-type NK/T cell lymphoma at initial diagnosis. J Korean Med Sci.
2004;19:229–33.

11. Stefania G, Alden M, Georg S, Luca M, Emanuele Z, Vittoria E. Extranodal NK/
T-cell lymphoma with leukaemic presentation. Br J Haematol. 2013;161:754.

12. Sherif AR. Huang Q: Extranodal NK/T-cell lymphoma, nasal type extensively
involving the bone marrow. Int J Clin Exp Pathol. 2011;4(7):713–7.

13. Suzuki R, Suzumiya J, Nakamura S, Aoki S, Notoya A, Ozaki S, et al.
Aggressive natural killer-cell leukemia revisited: large granular lymphocyte
leukemia of cytotoxic NK cells. Leukemia. 2004;18:763–70.

14. Gao LM, Liu WP, Yang QP, Li HF, Chen JJ, Tang Y, et al. Aggressive natural
killer-cell leukemia with jaundice and spontaneous splenic rupture: a case
report and review of the literature. Diagn Pathol. 2013;8:43.

15. Soliman DS, Sabbagh AA, Omri HE, Ibrahim FA, Amer AM, Otazu IB. Rare
aggressive natural killer cell leukemia presented with bone marrow
fibrosis—a diagnostic challenge. SpringerPlus. 2014;3:390.

16. Nicolae A, Ganapathi KA, Pham TH, Xi L, Torres-Cabala CA, Nanaji NM, et al.
EBV-negative Aggressive NK-cell Leukemia/Lymphoma: Clinical, Pathologic,
and Genetic Features. Am J Surg Pathol. 2017;41(1):67–74.

17. Boysen AK, Jensen P, Johansen P, et al. Treatment of Aggressive NK-Cell
Leukemia: A Case Report and Review of the Literature. Case Rep Hematol.
2011;2011:818469.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Jin et al. Diagnostic Pathology  (2017) 12:46 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Case report
	Pathological findings
	Follow up

	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

