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Abstract: Intravascular natural killer/T-cell lymphoma (IVNKTL) is a rare disorder and is reported gradually in-
creased recently. We presented four cases including two extremely rare cases of primary lung IVNKTL with de-
tailed clinicopathological features, therapy and prognosis, and reviewed the literature for 25 similar cases. H&E, 
Immunohistochemical staining and in situ hybridization (ISH) were used in the study. The medium-sized lymphoid 
cells were characterized by the selective growth within the kumina of vessels, particularly capillaries. The endothe-
lial cells in the vessels exhibited positive CD34 staining. The lymphoid cells were positive for NK/T-cell markers, and 
cytotoxic proteins, and negative for B-cell markers. ISH demonstrated that the lymphoid cells expressed EBER. All 
the patients died of the disease a few months later. To conclude, the overall survival of patients with IVNKTL is very 
poor and the 1-year survival rate is only 31%. Patients with B symptoms and multiple organs involvement may be 
associated with the poor clinical prognosis. We deduce that the traditional chemotherapy with cyclophosphamide, 
doxorubicin, vincristine and prednisone (CHOP) is inadequate for the treatment of IVNKTL. Early accurate diagnosis 
by biopsy for this lymphoma may be crucial for the patients’ medical prognosis due to the fatal disease course.
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Introduction

IVL is a rare disorder characterized by the pres-
ence of large neoplastic lymphoid cells restrict-
ed to the lumens of small vessels, particularly 
capillaries [1]. Up to 90% of cases are of B-cell 
origin, but a T-cell lineage has been reported in 
10% to 15% of cases [2]. However, increasing 
literatures of intravascular IVNKTL have been 
reported recently. Santucci et al [3] reported 
the first case in 2003. Recently, 21 other cases 
have been reported in English literatures [1, 2, 
4-14] and 3 cases in Chinese literatures [15, 
16]. The disease has a rapidly progressive and 
fatal course. The disease is not classified as  
a separate entity in the 2008 World Health 
Organization (WHO) classification of hemato-
poietic and lymphoid tissue tumors [17], and 
the prognostic factors and more appropriate 
treatment strategies remained further valida-
tion by more cases.

In this study, we present four cases includ- 
ing two extremely rare cases of primary lung 

IVNKTL with detailed clinicopathological fea-
tures, therapy and prognosis, and reviewed the 
literature for 25 similar cases. To the best of 
our knowledge, to date no cases of primary lung 
IVNKTL have been reported in the previous 
literatures.

Materials and methods

Patients

Four cases of IVNKTL were obtained from the 
Department of Pathology of Guangdong Gener- 
al Hospital. The follow-up times were 2 months, 
2 months, 18 months and 3 months. Two expert 
pathologists confirmed a consensus diagnosis 
of IVNKTL according to the following findings: 
(1) the medium-large sized neoplastic lymphoid 
cells were restricted to the lumen of small ves-
sels; (2) NK/T-cell immunophenotype (CD2+, 
CD3ε+ and CD56+); (3) expressing cytotoxic 
proteins (perforin, granzyme B and TIA-1); and 
(4) association with Epstein-Barr virus (EBV). 
This study was conducted according to the reg-
ulations of the local ethical committee.
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Immunohistochemistry

Immunohistochemical staining was performed 
on 4-μm sections and using Real Envision Kit 
(K5007, DAKO, Carpinteria, CA, USA) on an 
automated immunostaining module (DAKO) 
according to the manufacturer’s instructions. 
Antibodies are detailed in Table 1. Appropriate 
positive and negative controls were used for 
each antibody. Only tumor tissues with distinct 
nuclear staining for PAX5 and Ki67, distinct 
membrane staining for CD34, CD2, CD5, CD20, 
and CD56, and distinct cytoplasm staining for 
CD3ε, TIA-1, and Granzyme B were recorded as 
positive. 

In situ hybridization 

ISH for EBER was detected in all the four cases 
according to the manufacturer’s recommenda-
tions. Tumor cells that only appeared distinct 
nuclear staining were recorded as positive. The 
paraffin sections were detected for EBER by 
peptide nucleic acid probe (PNA probe, Dako- 
Y5200) (Table 1) labelled with fluorescein iso-
thiocyanate, followed by anti-rabbit IgG with 
horse radish peroxidase. 3, 3’-Diaminobenzidine 
was used to detect the hybridization signal of 
chromogen detection. EBV-positive nasopha-
ryngeal carcinoma paraffin specimen was used 
for positive controls.

Statistical analysis 

Statistical analysis was performed using SPSS 
software 13.0. Data are shown as mean ± SD. 
Correlation between clinical covariates and the 

Results

Clinical features 

The clinical features of all the cases were sum-
marized in Table 2. In our case 1, a 38-year-old 
male presented with one-month history of 
cough in September 2008. Infiltrating pulmo-
nary tuberculosis (TB) in the left upper lung was 
indicated by Chest X-ray at a local hospital. The 
patient underwent anti-TB treatment for two 
weeks, but the therapeutic efficacy was unsat-
isfactory. Then he got persistent fever (up to 
39°C) for 10 days without weight loss and was 
admitted to our hospital. Chest X-ray revealed 
sheet blur in the left upper lung and considered 
inflammation. Chest computed tomography 
(CT) showed increased 2.6×1.7 density in the 
left upper lung. Blood routine and the other 
laboratory examinations showed no abnormali-
ties. Positron emission CT (PET-CT) scan show- 
ed no obvious abnormalities, and there were  
no enlarged lymph nodes in the body surface, 
mediastinum or hilum. Bone marrow biopsy 
and aspirate revealed no evidence of tumor 
involvement. Percutaneous lung biopsy was 
performed after the consultation. The patient 
was treated with two cycles of CHOP chemo-
therapy after the diagnosis; however, he died of 
the disease two months later.

In our case 2, a 21-year-old male also present-
ed with about one-month history of cough and 
high fever (up to 40°C) in November 2008. 
Chest X-ray revealed double lung inflammation 
and no occupation. Further hematologic analy-

Table 1. Antibodies and probe used for immunohistochemistry and in 
situ hybridization
Antibody or probe Clone number Source Dilution
Immunohistochemistry
    CD34 QBEND 10 DAKO, Glostrup, Denmark 1:150
    CD2 AB75 DAKO, Glostrup, Denmark 1:100
    CD3ε Code:IS503 DAKO, Glostrup, Denmark 1:200
    CD5 SP19 ZETA, CA, USA 1:100
    CD20 L26 DAKO, Glostrup, Denmark 1:800
    PAX5 DAK-Pax5 DAKO, Glostrup, Denmark 1:150
    CD56 1B6 DAKO, Glostrup, Denmark 1:200
    TIA-1 2G9A10F5 DAKO, Glostrup, Denmark 1:100
    Granzyme B GrB-7 DAKO, Glostrup, Denmark 1:50
    Ki67 MIB1 DAKO, Glostrup, Denmark 1:100
In situ hybridization
    EBER EBER1/2(Y5200) DAKO, Glostrup, Denmark NA

overall survival was eval-
uated using the Kaplan-
Meier method and the 
log-rank test. A Cox regre- 
ssion proportional haz-
ards model was used for 
multivariate analyses to 
determine the indepen-
dent significance of rele-
vant clinical covariates. 
The hazard ratio (HR) with 
95% confidence interval 
(CI) was measured to es- 
timate the hazard risk for 
individual factors. Two-
tailed P values of < 0.05 
were considered statisti-
cally significant.
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Table 2. The clinical characteristics of 29 cases of intravascular NK/T-cell lymphoma

Cases Sex/age 
(y)

Involved organ  
(s) B symptom Chemotherapy Follow up

1 [3] M/54, Skin, CNS Weight loss CHOP Died 17 months after diagnosis

2 [1] M/41 Skin None CHOP and stem cell transplantation Alive and event free at 12 months

3 [1] F/47 CNS, bone marrow, kidneys, ovaries, cervix High fever None Died half a month after diagnosis

4 [4] F/71 Skin None None Alive 5 months after diagnosis

5 [5] F/40 Skin None CODOX-M and IVAC Alive without recurrence at 7 months

6 [6] F/67 Skin, CNS None None Died 1 week after diagnosis

7 [6] M/63 Skin Weight loss, fever None Died 6 months after diagnosis

8 [6] M/63 Skin None CHOP Died 7 months after diagnosis

9 [6] M/87 Skin None None Died half a month after diagnosis

10 [2] M/62 Skin None CHOP and DHAP Alive and event free at 24 months

11 [7] F/42 Skin None Radiotherapy, CHOP, proteasome inhibitor, EPOCH Alive with disease at 14 months

12 [15] F/68 Skin Fever CHOP-L Died 2 months after diagnosis

13 [15] M/22 Skin Fever CHOP-L Died 2 months after diagnosis

14 [8] F/84 Skin Weight loss, fever None Alive 4 months after diagnosis

15 [9] F/38 Skin, CNS Fever CHOP Died of disease 13 months after diagnosis

16 [10] M/72 Skin, bone marrow, CNS None Chlorambucil + urbasone Died of sepsis due to pancytopenia 7 months after diagnosis

17 [11] F/48 Skin None Combination chemotherapy Alive with no evidence of disease at 18 months

18 [12] M/29 Skin, liver Low fever, weight loss CVAD Died 3 months after diagnosis

19 [13] M/45 Skin Weight loss, fever None Died of disease after 2 weeks

20 [13] F/52 Skin, nasal cavity, sinus maxillaire Fever CHOP Died of disease at 6 months

21 [13] M/32 Skin Fever CHOP Died of disease at 4 months

22 [13] F/18 Skin None CHOP Alive at 3 years

23 [13] M/51 Skin Fever, weight loss CHOP + VP-16 Died of disease at 6 months

24 [14] M/46 Brain None None Died of disease at 2 months

25 [16] M/57 Testis None CHOP + tumor resection Alive and event free at 22 months

26 Our case 1 M/38 Lung High fever CHOP Died of disease at 2 months

27 Our case 2 M/21 Lung High fever None Died of disease at 2 months

28 Our case 3 M/23 Skin, bone marrow High fever P-GEMOX Died of disease at 18 months

29 Our case 4 F/54 Skin None None Died of disease at 3 months
MODS, multiple organ dysfunction syndrome; CODOX-M, cyclophosphamide, vincristine, doxorubicin, and methotrexate; IVAC, ifosfamide, mesna, etoposide, and cytarabine; DHAP, dexamethasone, cytarabine, cisplatin; EPOCH etoposide, 
prednisolone, vincristine, cyclophosphamide, and doxorubicin; CHOP-L, cyclophosphamide, doxorubicin, vincristine, prednisone, and L-asparaginase; P-GEMOX, gemcitabine, oxaliplatin, and pegaspargase; CNS, central nervous system; CVAD, 
cyclophosphamide, Vincristine, Doxorubicin, Dexamethasone.
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sis demonstrated a normal peripheral blood 
count (White blood cell count 3.41×109/L, HGB 
106 g/L, Platelet count 101×109/L). Neither 
skin lesions nor enlarged liver or spleen was 
revealed by the physical examination and PET-
CT scan. Bone marrow biopsy and aspirate also 
revealed no evidence of tumor involvement. 
The disease was finally diagnosed by percuta-
neous lung biopsy. The patient had no chance 
to have chemotherapy due to the rapidly pro-
gressive and fatal course and died of the dis-
ease at two months.

In our case 3, a 23-year-old male presented 
with two-month history of bilateral thigh ery-
thema, nodules with pain in February 2015. 
Subsequently the patient appeared persistent 
fever (up to 39°C). Blood routine and the other 
laboratory examinations showed no abnormali-
ties. A biopsy of the erythematous plaques on 
the left thigh was performed and revealed the 
secondary involvement of bone marrow. A phys-
ical examination and PET-CT scan revealed no 

enlarged liver or spleen. After the diagnosis, the 
patient was treated with six cycles of gemcita- 
bine, oxaliplatin, and pegaspargase (P-GEMOX) 
therapy; resulting in regression of the lesions. 
However, he died of the disease 18 months 
later.

In our case 4, a 54-year-old female presented 
with more than two-month history of abdominal 
rash with partial induration in October 2016. 
Subsequently the patient appeared bilateral 
thigh, hip, chest, and back rash. There was no 
fever, night sweats, and weight loss. Head MRI, 
chest X-ray, and bone marrow examination 
yielded normal findings. A biopsy of the ery-
thematous plaques on the left thigh was per-
formed. The patient refused chemotherapy and 
discharged home. The patient died of the dis-
ease at 3 months after the diagnosis.

Pathologic findings

The results of immunostaining and ISH of our 
four cases with IVNKTL were detailed in Sup- 

Figure 1. The lymphoid cells were characterized by the selective growth within the kumina of vessels, particularly 
capillaries in the alveolar septa (A, H&E×40; B, H&E×200). The endothelial cells in the vessels exhibited positive 
CD34 staining (C). The lymphoid cells were positive for CD2 (D), CD56 (E), TIA-1 (F), granzyme B (G), EBER (H), and 
Ki67 (I) by IHC staining (200×).
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plementary Table 1, Figures 1 and 2. Both our 
case 1 and 2 were finally diagnosed by percuta-
neous lung biopsy and exhibited the similar his-
topathological findings and immunophenotype. 
The medium-large sized lymphoid cells were 
characterized by the selective growth within the 
kumina of vessels, particularly capillaries in the 
alveolar septa (Figure 1A, 1B). The endothelial 
cells in the vessels exhibited positive CD34 
staining (Figure 1C). The lymphoid cells were 
positive for CD2 (Figure 1D), CD3ε, CD56 
(Figure 1E) and cytotoxic proteins including 
TIA-1 (Figure 1F) and granzyme B (Figure 1G), 

and negative for CD20 and PAX5. ISH demon-
strated that the cells expressed EBER (Figure 
1H). The cells also showed high Ki67 prolifera-
tion index (Figure 1I). 

Our case 3 and 4 featured the proliferation of 
abnormal lymphocytes in the dilated vessels of 
the dermis and subcutaneous tissues (Figure 
2A, 2B). The endothelial cells in the vessels 
exhibited positive CD34 staining (Figure 2C). 
The medium-sized lymphoid cells were positive 
for CD3ε (Figure 2D), CD56 (Figure 2E) and 
cytotoxic proteins including TIA-1 (Figure 2F) 

Figure 2. The lymphoid cells featured the proliferation of abnormal lymphocytes in dilated vessels of the dermis 
and subcutaneous tissues (A, H&E×40; B, H&E×200). The endothelial cells in the vessels exhibited positive CD34 
staining (C). The lymphoid cells were positive for CD3ε (D), CD56 (E), TIA-1 (F), granzyme B (G), EBER (H), and Ki67 
(I) by IHC staining (200×). 

Table 3. Kaplan-Meier curve analyses for clinical factors
Variables Mean ± SD (m) χ2 P
Sex (Male vs. Female) (8.691 ± 2.009) vs. (17.951 ± 5.010) 0.991 0.320

Age (y) (< 30 vs. 30-50 vs. >50) (12.200 ± 5.976) vs. (9.267 ± 2.379) vs. (9.071 ± 2.333) 0.123 0.940

Involved organ (Cutaneous variant* vs. Non-cutaneous variant) (17.482 ± 4.097) vs. (7.729 ± 2.133) 2.073 0.150

B symptom (Yes vs. No) (6.286 ± 1.580) vs. (21.522 ± 4.449) 6.489 0.011

Chemotherapy (Yes vs. No) (16.752 ± 3.305) vs. (2.675 ± 0.787) 11.253 0.001
*Cutaneous variant (Patients with disease limited to the skin).
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Figure 3. Kaplan-Meier curve analyses for clini-
cal factors. A. Sex; B. Age; C. Involved organ; D. B 
symptom; E. Chemotherapy.
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and granzyme B (Figure 2G), and negative for 
CD5, CD20 and PAX5. ISH demonstrated that 
the cells expressed EBER (Figure 2H). The cells 
also showed high Ki67 proliferation index (Fig- 
ure 2I).

Prognostic significance

Among the study subjects of 29 cases includ-
ing 25 reported cases and our 4 cases with 
IVNKTL, 17 were male and 12 were female 
(male:female ratio: 1.42:1). The mean age was 
49 years (range, 18-87 years). The involved 
organs included 24 cases of skin lesions, 6 
cases of CNS, 4 cases of bone marrow, 2 cases 
of lung, and 1 case of nasal, kidney, ovary, cer-
vix, liver and testis, respectively. The involved 
organs of the lymphoma cells were divided into 
two subgroups: 17 cases of cutaneous variant 
(skin manifestations only) and 12 cases of non-
cutaneous variant (multiple organs involvement 
or non-skin manifestations only). 15 out of 29 
cases were with B symptoms. 19 out of 29 
cases were treated with chemotherapy or com-
bination chemotherapy. The median survival 
time was 6 months and the 1-year survival rate 
was only 31%. 

Kaplan Meier analysis indicated that patients 
with B symptoms (P = 0.011) and chemothera-
py (P = 0.001) were associated with clinical 
prognosis. The clinical outcome of the patients 
with multiple organs involvement or non-skin 
manifestations only was worse than that with 
skin manifestations only. The difference how-
ever was not statistically significant (P = 0.150). 
In contrast, little relationship was observed 
between Sex (P = 0.991) and age (P = 0.940). 
(Table 3; Figure 3).

On univariate analysis, Cox proportional haz-
ards model showed that patients without B 
symptoms (P = 0.022) and chemotherapy group 
(P = 0.004) correlated with an increased overall 
survival (Table 4). However, multivariate analy-

sis revealed that only chemotherapy group was 
associated with improved survival (P = 0.004) 
(Table 4). The median survival time of chemo-
therapy group was prolonged by 11 months 
compared with non-chemotherapy group.

Discussion

Among the study subjects of 29 cases including 
25 reported cases and our 4 cases with IVNKTL, 
skin lesions with tender erythematous subcuta-
neous nodules represented the commonest 
clinical manifestations; and were less common 
in other organs such as CNS, bone marrow, 
nasal, lung, and so on. 15 out of 29 (52%) 
patients with IVNKTL exhibited B symptoms. 
The pathologic diagnosis of IVNKTL was often 
not difficult. However, the disease did not pres-
ent tumor occupation by imaging examination, 
which was different from the usual lymphomas 
presenting with solid tumor or enlarged lym-
phoid organ, making diagnosis challenging. 

Both our patient 1 and 2 got persistent fever 
and presented the pulmonary infection symp-
tom as the initial presentation. Infiltrating pul-
monary TB or lung inflammation and no occu-
pation were revealed by Chest X-ray. The treat-
ment effect of anti-TB or anti-infection was 
unsatisfactory. The disease was finally diag-
nosed by percutaneous lung biopsy. Both the 
patients with or without CHOP therapy died of 
the disease at two months. It indicated that the 
primary lung IVNKTL was an extremely rare and 
fatal disease. The clinical symptoms of the dis-
ease were also not specific and it was very easy 
to be overlooked or misdiagnosis for pulmonary 
infection. Thus, if the patients with persistent 
high fever could not be explained by other dis-
eases and the treatment effect of anti-infection 
were unsatisfactory, we should try to make an 
early accurate diagnosis by lung biopsy. Clini- 
cians and pathologists should be aware that 
IVNKTL could occur in the lung.

Table 4. Univariate and multivariate cox regression analyses for clinical factors
Variables Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P
Sex (Male vs. Female) 0.634 (0.243-1.652) 0.351 0.803 (0.297-2.170) 0.665
Age (< 30 vs. 30-50 vs. ≥ 50 years) 1.030 (0.576-1.841) 0.920 1.073 (0.589-1.955) 0.818
Involved organ (Cutaneous variant* vs. Non-cutaneous variant#) 1.830 (0.756-4.427) 0.180 1.781 (0.622-5.103) 0.282
B symptom (Yes vs. No) 3.148 (1.181-8.389) 0.022 2.343 (0.833-6.588) 0.107
Chemotherapy (Yes vs. No) 0.200 (0.068-0.594) 0.004 0.189 (0.061-0.587) 0.004
HR, Hazard ratio; CI, confidence interval; *skin manifestations only; #multiple organs involvement or non-skin manifestations only.
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Because of the similar morphology, immuno-
phenotype, and EBV infection status of extra-
nodal NK/T-cell lymphoma, nasal type (ENKTCL) 
and aggressive NK-cell leukemia [18, 19], 
IVNKTL should also be distinguished from the 
two subtypes. Although ENKTCL can also occur 
in the skin but presents with multiple nodules 
with ulceration and the tumor cells are distrib-
uted in tissues and show vascular invasion. 
Patients with IVNKTL have no nasal abnormali-
ties and tumor cells are confined to the endo-
vascular system. In aggressive NK-cell leuke-
mia, tumor cells are diffusely scattered in the 
extravascular tissue rather than deposited in 
blood vessels [12]. Patients with IVNKTL had no 
nasal symptoms and obvious abnormalities in 
the peripheral blood but had the hallmark of 
intravascular dissemination of tumor cells [12]. 
In our case 3, although the tumor cells were 
revealed the secondary involvement of bone 
marrow by biopsy, blood routine and the other 
examinations showed no abnormalities and no 
enlarged liver or spleen. Hence, we believed 
that it might best be included in the spectrum 
of IVNKTL. The other differential diagnoses of 
IVNKTL include IVL of other lineages (in which 
the tumor cells have typical immunophenotype, 
such as being positive for B or T-cell markers), 
metastatic neoplasms (for example melanoma 
or breast cancer, which are validated by medi-
cal history and immunochemical staining) [12]. 

Conventional staging procedures were general-
ly associated with a high proportion of false 
negatives because of the lack of detectable 
tumor masses [17]. In a series of 38 patients 
with IVL [20], patients with disease limited to 
the skin (‘cutaneous variant’; 26% of cases) 
were invariably females with a normal platelet 
count, and exhibited a significantly better out-
come than the remaining patients, which 
deserved further investigation. One patient had 
an indolent course with apparently localized 
cutaneous disease, 24 months after the onset 
of symptoms [2]. However, in our case 4, the 
patient of IVNKTL with skin manifestations only 
died of the disease at only 3 months after the 
diagnosis. In our small serial study of 29 cases, 
although the clinical outcome of the patients 
with multiple organs involvement or non-skin 
manifestations only (Non-cutaneous variant) 
was worse than that with skin manifestations 
only (Cutaneous variant), multivariate analysis 
revealed the difference was not statistically sig-
nificant. Surprisingly, univariate analysis show- 

ed that patients with B symptoms correlated 
with a decreased overall survival, despite the 
difference was not statistically significant by 
multivariate analysis. Patients with B symp-
toms appeared to be a potential factor for pre-
dicting poor prognosis of patients with IVNKTL.

IVL was an aggressive lymphoma which res- 
ponded poorly to chemotherapy [17]. IVNKTL 
therapy was unsatisfactory and there was no 
standard chemotherapy regimen at present. In 
the small serial study of 29 cases, multivariate 
analysis revealed that only chemotherapy was 
associated with improved survival. The median 
survival time of chemotherapy group was pro-
longed by 11 months compared with non-che-
motherapy group. However, the overall survival 
of patients with IVNKTL was very poor and the 
1-year survival rate was only 31%. 19 out of 29 
(66%) patients were treated with chemotherapy 
and the major chemotherapy regimen was the 
traditional chemotherapy with CHOP. 8 out of 9 
patients treated with CHOP alone were died at 
short notice after diagnosis, and only one was 
fortunately alive for three years. Furthermore, 
both our patient 1 and 2 with or without CHOP 
therapy died of the disease at two months. 
Based on these findings, we could deduce that 
the traditional CHOP was inadequate for the 
treatment of IVNKTL. In our case 3, the patient 
was treated with six cycles of P-GEMOX thera-
py; resulting in regression of the lesions. How- 
ever, he died of the disease 18 months later. 
Recently, a combination treatment of CHOP 
and stem cell transplantation [1], salvage che-
motherapy (dexamethasone, cytarabine, cispl-
atin; DHAP) [2], radiotherapy and proteasome 
inhibitor therapy [7], or complete tumor resec-
tion [16] for IVNKTL therapy seemed more 
effective in different individuals. Of course, fur-
ther studies were warranted to provide more 
definitive evidence. In addition, I thought pati- 
ents who did not chemotherapy had very poor 
general condition or rapidly deteriorating dis-
ease course, therefore they had no chance to 
have chemotherapy. Thus, early accurate diag-
nosis by biopsy for this lymphoma may be cru-
cial for the patients’ medical prognosis.

To conclude, the overall survival of patients 
with IVNKTL is very poor and the 1-year survival 
rate is only 31%. Primary lung IVNKTL is an 
extremely rare and fatal disease presents the 
pulmonary infection symptom as the initial pre-
sentation, which may be overlooked or misdiag-
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nosed as infiltrating pulmonary TB or lung in- 
flammation. Patients with B symptoms and 
multiple organs involvement or non-skin mani-
festations only may be associated with the 
poor clinical prognosis. We deduce that the tra-
ditional CHOP is inadequate for the treatment 
of IVNKTL. Early accurate diagnosis by biopsy 
for this lymphoma may be crucial for the 
patients’ medical prognosis due to the fatal dis-
ease course. 
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Supplementary Table 1. Our four cases results of IHC and ISH
Antibody or probe Case 1 Case 2 Case 3 Case 4
IHC
Vascular endothelial-cell marker
    CD34 + + + +
T-cell marker
    CD2 + + + +
    CD3ε + + + +
    CD5 NA NA - -
B-cell marker
    CD20 - - - -
    PAX5 - - - -
NK-cell marker
    CD56 + + + +
Cytotoxic protein marker
    TIA-1 + + + +
    GrB + + + +
Proliferation marker
    Ki67 100% 99% 90% 95%
EBV marker
    EBER (ISH) + + + +
IHC: immunohistochemical staining; ISH: in situ hybridization; NA: not avail-
able.


