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Abstract 

Background: Gray zone lymphoma (GZL), as B-cell lymphoma, cannot be classified yet and has characteristics 

between diffuse large B-cell lymphoma and classical Hodgkin's lymphoma (BCLu -DLBCL/ cHL). Gray zone 

lymphoma is often challenging to diagnose, and there is no consensus on the best treatment options, and it 

typically involves the mediastinum in young males. The 62nd American Society of Hematology analyzed the 

efficacy and safety of BV combined with Nivo in treating relapsed or refractory mediastinal gray zone 

lymphoma (MGZL), making BV combined with other drugs a potential treatment option. Currently, most 

reported cases of GZL occur in Caucasian and Hispanic individuals, with a lower incidence in Asian 

populations, including Chinese populations. 

Case summary: A 28 - year-old female visited our hospital's Department of Respiratory Medicine because of 

repeated cough, expectoration, and bloody sputum without obvious inducement. There was persistent 

acupuncture-like pain in the left chest and back, and the pain aggravated when breathing, moving, and pressing. 

Afterward, she coughed up dark red bloody sputum in the morning, and the amount of hemoptysis throughout 

the day was about 10mL. Contrast-enhanced computed tomography (CT), and 18F-Fluorodeoxyglucose 

Positron Emission Tomography (PET)/ computed tomography (CT) showed multiple lesions in her left lung 

(mainly in the left upper lobe). Laboratory tests showed blood routine WBC 7.01×109/L, NEU 5.054×109/L, 

HGB 107g/L, PLT 281×109/LCRP 1.05mg/L, immunophenotype [CD20+, CD3-, CD30+, PAX5+ / 1, CD15+, 

ALK1-, CD117-, Ki67 about 50%, the pathological diagnosis was gray zone lymphoma (GZL). After left upper 
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lobectomy, the patient received Brentuximab vedotin, Rituximab, ifosfamide, doxorubicin hydrochloride, and 

prednisone chemotherapy because the tumor cells were CD30 positive and achieved complete remission (CR) 

clinically and impactologically. 

Conclusion: The diagnosis of GZL is based on histopathological and immunophenotyping. BV-R-CHP 

chemotherapy is an effective treatment. 

Keywords: Classical hodgkin lymphoma; Diffuse large B- cell lymphoma; Gray zone lymphoma; BV-R-CHP; 
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Introduction 

Gray Zone Lymphoma (GZL), as B-cell lymphoma, which cannot be classified, and has characteristics between 

diffuse large B-cell lymphoma and classical Hodgkin's lymphoma (BCLu -DLBCL/cHL) [1-4]. It was first 

recognized in the WHO lymphoma classification in 2008 [5]. It is clinically rare and complex in diagnosis and 

treatment [6]. It usually occurs in men aged 20-40 [1]. Clinically, it mostly starts with a large mass in the 

anterior mediastinum, which can involve supraclavicular lymph nodes and thymus; it can also start outside the 

thymus, directly invade the lungs, and spread to the Liver, spleen, bone marrow, etc. [7]. Moreover, compared 

with Primary Mediastinal large B-Cell Lymphoma (PMBL) or Classical Hodgkin's Lymphoma (cHL) has a 

more aggressive clinical course, a worse prognosis, and is often fatal [8]. Here, we report the case of a patient 

with GZL, which is rare in Asian populations, who successfully received CD30, Rituximab, ifosfamide, 

doxorubicin hydrochloride, prednisone (BV-R-CHP) chemotherapy. 

 

Case Presentation 

A 28-year-old female was referred to the Department of Respiratory Medicine of our hospital because of 

recurrent cough, expectoration, and bloody sputum without obvious inducement. Admission examination: 

persistent acupuncture-like pain on the left chest and back, aggravated pain when breathing, moving, and 

pressing aggravated symptoms, and coughed up dark red bloody sputum in the morning, and the amount of 

hemoptysis throughout the day was about 10mL, without chills, chills, fever, dyspnea, cyanosis of the lips, 

orthopnea, lower extremity edema, etc. 

Laboratory tests: blood routine WBC 7.01×109/L, NEU 5.054×109/L, HGB 107 g/L, PLT 281×109/L, CRP 

1.05 mg/L, no abnormalities in liver and kidney function indicators; LDH: 194 IU /L, Epstein-Barr virus: <5*10 

3 /ml. 

Immunohistochemistry: Tumor cell immunophenotype [CD20+, CD3-, CD30+, PAX5+/1, CD15+, ALK1-, 

CD117-, Ki67 about 50%] ; other immunophenotypes [CK-, CK7-, TTF1-, CD21 -, PAX8-, SALL4-, P63, 

S100, CD58-; ISH: EBER1/2-] Complementary immune phenotype [MUM1+/-, OCT2-, EMA-, CD101, 

BCL2+/1, BCL6-, P53+/ About 5%, CD5-, MYC-]; proliferating lymphocytes supplemented by 

immunohistochemistry [CD19 (part of cells +), CD79a (part of cells +), CD23 (-), PD1 (-)]. 

Imaging examination: Contrast-Enhanced CT (Figure 1), whole-body bone scintigraphy (Figure 2), and 

fluorodeoxyglucose PET/CT (Figure 3) with FDG showed a lesion in the left upper lung, including the right 

neck and right ischia. 
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Figure 1: In the upper lobe of the left lung, a little low-density shadow filling can be seen in the lumen of the 

distal end of the upper lingual bronchus. A mass shadow with a size of about 78*75*96 mm can be seen. The 

inner density is uneven, the edge is blurred, and the left pleura and oblique fissure are thickened, with left 

pleural effusion and multiple enlarged lymph nodes in the anterosuperior mediastinum. A ground-glass nodule 

in the posterior basal segment of the left lower lobe, with a size of about 3*2 mm. The left upper frontal sinus 

cyst was scanned, and no apparent abnormalities were found in the intracranial and skull. 

 

 

 

Figure 2: No apparent radioactivity distribution sparse, defect, or abnormal dense shadow foci. 
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Figure 3:The anterior segment of the left upper lobe and the lingual bronchus are not visualized, and the 

anterior segment and the lingual segment of the lung tissue show a solid mass shadow; low-density lesions are 

seen in the central area; still, the possibility of benign lesions is considered high, and the possibility of internal 

focal tumors cannot be completely ruled out (A); Bilateral posterior mandibular angle, axillary inflammatory 

lymph nodes, and the lymph nodes adjacent to the aortic arch (B); The inflammatory lesion in the posterior 

segment of the left upper lobe with left pleural effusion (C); and hemangiomas may appear in the 4th, sixth, and 

seventh cervical vertebrae and the 3rd, fourth, and fifth thoracic pyramids the; right femoral neck, right ischial 

tuberosity bone island shadow( D); Abnormally active FDG metabolism in the bone marrow cavity of the whole 

body (A, D). 

 

Treatment Process: Anti-infection therapy with cefoperazone-sulbactam, levofloxacin, imipenem, moxifloxacin, 

and vancomycin was administered in stages, but there was no discernible improvement, and the symptoms of 

cough, sputum, and bloody sputum continued. She was hospitalized in our Thoracic Surgery Department with a 

lung infection and lung space occupation. Thoracoscopic surgery was used to accomplish a left upper 
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lobectomy, lymph node sampling, partial pericardial resection, and thoracic adhesion lysis. Additional tests 

revealed that the lymph node color Doppler ultrasonography, bone marrow aspiration, bone marrow cytology, 

bone marrow biopsy, and bone marrow flow cytometry were all normal. The Multidisciplinary Team (MDT) 

recommended combining Brentuximab Vedotin (BV) with R-CHP therapy. FDG-PET is routinely used in the 

end-of-treatment assessment of PMBL, so the assessment of gray zone lymphoma is also included in the 

reference. The patient had four standard dose cycles of CD30, Rituximab, ifosfamide, doxorubicin 

hydrochloride, and prednisone (BV-R-CHP) chemotherapy, followed by a mid-term efficacy evaluation and 

autologous stem cell collection. PET-CT scan demonstrates assessment of mid-term efficacy, and the patient 

achieved complete remission (Figure 4). Subsequently, BV-R-CHP is continual. Unfortunately, Serious 

Adverse Events (sAE) made the patient refuse further treatment. Therefore, another four standard dose cycles of 

R+BV+ PD-1 inhibitor were given. The second curative effect evaluation was performed after the end of 

treatment and remained CR. And then autologous hematopoietic stem cell transplantation and radiotherapy were 

performed, and PET-CT evaluation was performed after transplantation, which remained CMR. All in all, after 

BV-combined therapy, the patient achieved complete remission and has remained in complete remission for two 

years since she ended the treatment. 

 

 

Figure 4: Lymph nodes before the carina were developed, the possibility of inflammatory lesions was 

considered high (A), and a small amount of effusion in the left chest, no FDG metabolic abnormalities in the left 

residual lung, and no signs of local tumor infiltration (B). 

 

 

Discussion 

Grey Zone Lymphoma (GZL) was originally included in the 2008 World Health Organization classification as a 

B-cell lymphoma unclassifiable with the characteristic between Diffuse Large B-Cell Lymphoma (DLBCL) and 

classical Hodgkin lymphoma (cHL) [5]. In the latest years, new molecular and genetic features and clinical 

knowledge have been learned [9,10]. Clinically, GZL was considered as primary mediastinal localization/ 

Mediastinal GZL (MGZL) or systemic disease without mediastinal involvement/ with Non-Mediastinal GZL 

(NMGZL), which have relatively high relapse rates, especially compared with primary mediastinal DLBCL or 
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cHL [8]. As yet, there are no standard management guidelines for GZL. R-CHOP (Rituximab, 

cyclophosphamide, doxorubicin, oncovin, prednisolone) or dose-adjusted EPOCH-R (etoposide, prednisolone, 

oncovin, cyclophosphamide, doxorubicin, Rituximab) was recommended for the frontline treatment of GZL 

[11,12]. In a prospective study, it showed that PFS appeared significantly longer for patients treated with DA-

EPOCH-R (2y-PFS52%) compared with ABVD±R (2y-PFS23%). Regimens of increasing dose intensity are 

beneficial for GZL [12,13]. And consolidative radiotherapy is also used for localized and/or bulky diseases [14]. 

Unfortunately, GZL has poor prognosis and higher relapsed/refractory rate, especially for systemic disease 

without mediastinal involvement. Thus, salvage chemotherapy followed by consolidative autologous HSCT 

should be considered for those patients with relapsed/refractory GZL [15]. The survive rate improved for 

relapsed/refractory GZL patients who underwent HSCT, compared with those patients who did not have HSCT 

(2-y OS 88% vs. 67%). Though, novel biological agents for GZL are limited, new targeted therapeutic drugs 

have been explored in New or R/R GZL. Brentuximab vedotin, programmed cell death-1inhibitors, etc., were 

applied for the treatment paradigm of GZL for its biological and pathologic examination [16,17]. 

Brentuximab Vedotin (BV) is an immunoconjugate consisting of a CD30-directedantibody linked to the anti-

microtubule agent auristatin. As a new ADC drug, BV has been extensively explored in CD30-positive B-cell 

lymphoma, including GZL, because it is an immunogenic target in GZL, which has demonstrated much 

efficiency using BV, combined with chemotherapy in some studies. In this case, the patient's pathological 

diagnosis was an unclassified B-cell lymphoma with features similar to diffuse large B-cell lymphoma and 

classical Hodgkin's lymphoma with CD30 positive on immunohistochemical analysis. It was identified as gray 

zone lymphoma by the pathologist [7]. We know that the prognosis of NMGZL has inferior outcomes compared 

with MGZL. Interesting, BV-R-CHP were used for GZL patients, which showed 100% ORR and 86% CR and 

longer survival [16,18]. However, the best treatment method is still being determined; whether combined 

immunotherapy makes a good response still needs further exploration. Additionally, gray zone lymphoma, as B-

cell lymphoma, has similar clinical, molecular, and genetic features to cHL and PMBL associated with Tumor 

Microenvironment (TME) that combination therapy with PD1 may be effective [17,19]. The efficiency of PD1 

inhibitor in GZL have been identified in case report and Check Mate 436 [20]. With pathological diagnostics 

and immunohistochemical analysis improvement, BV, PD-1 inhibitor and Rituximab received better results in 

gray zone lymphoma, especially for those patients with poor prognosis, or relapsed/refractory [6,21,22]. In this 

case, the patient's characteristics were young age, CD30-positive and large lung mass with lower incidence and 

poor prognosis in GZL. Thus, BV-R-CHP was used for this patient as a first frontline treatment after MDT 

discussion, and a satisfactory therapeutic effect was achieved in cycles [1-4]. And the next 4 cycles, we used 

BV-R-PD1 inhibitor for the intolerant serious adverse event. After that, consolidative radiotherapy and 

autologous stem cell transplantation were done. Luckily, this patient had achieved CMR after four cycles of BV-

R-CHP and remained CMR until now. 

 

Conclusion 

GZL was diagnosed based on histopathology and immunophenotyping, and most of this kind of GZL have 

CD30 positive and PD-L1 positive. Thus, Target therapy may be an effective treatment in poor response and 

high-risk patients, such as NMGZL. Moreover, the efficiency of target therapy combined with chemotherapy 

needs further studies to confirm. 



www.megajournalofcasereports.com 
7 

Funding 

This work was financially supported by National Natural Science Foundation of China (NSFC81500173) and 

Sichuan Science and Technology Support Project Foundation (2023YFQ0012). 

 

References 

1 Wilson WH, Pittaluga S, Nicolae A, et al. A prospective study of mediastinal gray-zone lymphoma. 

2014;124(10):1563-9. 

2 Swerdlow SH, Campo E, Harris NL, et al. WHO classification of tumours of haematopoietic and 

lymphoid tissues: International agency for research on cancer. Lyon. 2008. 

3 Dogan A. Gray zone lymphomas. Hematology (Amsterdam, Netherlands). 2005;10:190-2. 

4 Carbone A, Gloghini A, Aiello A, et al. B-cell lymphomas with features intermediate between distinct 

pathologic entities. From pathogenesis to pathology. Hum Pathol. 2010;41(5):621-31. 

5 Li W. The 5(th) Edition of the World Health Organization Classification of Hematolymphoid Tumors. 

In Li W (ed) Leukemia, Brisbane (AU). 2022. 

6 Egan C, Pittaluga S. Into the gray-zone: update on the diagnosis and classification of a rare lymphoma. 

Expert Rev Hematol. 2020;13(1):1-3. 

7 Pilichowska M, Kritharis A, Evens AM. Gray Zone Lymphoma: Current Diagnosis and Treatment 

Options. Hematol Oncol Clin North Am. 2016;30(6):1251-60. 

8 Evens AM, Kanakry JA, Sehn LH, et al. Gray zone lymphoma with features intermediate between 

classical Hodgkin lymphoma and diffuse large B-cell lymphoma: characteristics, outcomes, and 

prognostication among a large multicenter cohort. A Am J Hematol. 2015;90(9):778-83. 

9 Sarkozy C, Hung SS, Chavez EA, et al. Mutational landscape of gray zone lymphoma. Blood. 

2021;137(13):1765-76. 

10 Sarkozy C, Chong L, Takata K, et al. Gene expression profiling of gray zone lymphoma. Blood Adv. 

2020;4(11):2523-35. 

11 Dunleavy K, Pittaluga S, Maeda LS, et al. Dose-adjusted EPOCH-rituximab therapy in primary 

mediastinal B-cell lymphoma. N Engl J Med. 2013;368(15):1408-16. 

12 Dunleavy K, Wilson WH. Primary mediastinal B-cell lymphoma and mediastinal gray zone lymphoma: 

do they require a unique therapeutic approach? Blood. 2015;125(1):33-39. 

13 Kharfan-Dabaja MA, Raj R, Nikolaenko L, et al. Efficacy of High-Dose Therapy and Autologous 

Hematopoietic Cell Transplantation in Gray Zone Lymphoma: A US Multicenter Collaborative Study. 

Biol Blood Marrow Transplant. 2018;24(3):486-93. 

14 Kritharis A, Pilichowska M, Evens AM. How I manage patients with grey zone lymphoma. Br J 

Haematol. 2016;174(3):345-50. 

15 Hojo N, Nagasaki M, Mihara Y. Gray zone lymphoma effectively treated with cyclophosphamide, 

doxorubicin, vincristine, prednisolone, and rituximab chemotherapy: A case report. Br J Haematol. 

2016;174(3):345-50. 

16 Svoboda J, Bair SM, Landsburg DJ, et al. Brentuximab vedotin in combination with rituximab, 

cyclophosphamide, doxorubicin, and prednisone as frontline treatment for patients with CD30-positive 

B-cell lymphomas. Haematologica. 2021;106(6):1705-13. 

https://pubmed.ncbi.nlm.nih.gov/25024303/
https://pubmed.ncbi.nlm.nih.gov/25024303/
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017
https://publications.iarc.fr/Book-And-Report-Series/Who-Classification-Of-Tumours/WHO-Classification-Of-Tumours-Of-Haematopoietic-And-Lymphoid-Tissues-2017
https://www.researchgate.net/publication/7575202_Gray_zone_lymphomas
https://pubmed.ncbi.nlm.nih.gov/20398809/
https://pubmed.ncbi.nlm.nih.gov/20398809/
https://www.ncbi.nlm.nih.gov/books/NBK586208/
https://www.ncbi.nlm.nih.gov/books/NBK586208/
https://pubmed.ncbi.nlm.nih.gov/31755790/
https://pubmed.ncbi.nlm.nih.gov/31755790/
https://pubmed.ncbi.nlm.nih.gov/27888879/#:~:text=Recommended%20treatment%20of%20GZL%20is,the%20treatment%20paradigm%20of%20GZL.
https://pubmed.ncbi.nlm.nih.gov/27888879/#:~:text=Recommended%20treatment%20of%20GZL%20is,the%20treatment%20paradigm%20of%20GZL.
https://pubmed.ncbi.nlm.nih.gov/26044261/
https://pubmed.ncbi.nlm.nih.gov/26044261/
https://pubmed.ncbi.nlm.nih.gov/26044261/
https://pubmed.ncbi.nlm.nih.gov/32961552/#:~:text=GZL%20cases%20with%20thymic%20niche,the%20most%20recurrently%20mutated%20genes.
https://pubmed.ncbi.nlm.nih.gov/32961552/#:~:text=GZL%20cases%20with%20thymic%20niche,the%20most%20recurrently%20mutated%20genes.
https://ashpublications.org/bloodadvances/article/4/11/2523/460732/Gene-expression-profiling-of-gray-zone-lymphoma
https://ashpublications.org/bloodadvances/article/4/11/2523/460732/Gene-expression-profiling-of-gray-zone-lymphoma
https://pubmed.ncbi.nlm.nih.gov/23574119/
https://pubmed.ncbi.nlm.nih.gov/23574119/
https://pubmed.ncbi.nlm.nih.gov/25499450/
https://pubmed.ncbi.nlm.nih.gov/25499450/
https://pubmed.ncbi.nlm.nih.gov/29225164/
https://pubmed.ncbi.nlm.nih.gov/29225164/
https://pubmed.ncbi.nlm.nih.gov/29225164/
https://pubmed.ncbi.nlm.nih.gov/27301470/
https://pubmed.ncbi.nlm.nih.gov/27301470/
https://pubmed.ncbi.nlm.nih.gov/27301470/
https://pubmed.ncbi.nlm.nih.gov/27301470/
https://pubmed.ncbi.nlm.nih.gov/27301470/
https://pubmed.ncbi.nlm.nih.gov/32414850/
https://pubmed.ncbi.nlm.nih.gov/32414850/
https://pubmed.ncbi.nlm.nih.gov/32414850/


www.megajournalofcasereports.com 
8 

17 Melani C, Major A, Schowinsky J, et al. PD-1 Blockade in Mediastinal Gray-Zone Lymphoma. N Engl 

J Med. 2017;377(1):89-91. 

18 Terao T, Yuda J, Yamauchi N, et al. Brentuximab vedotin maintenance after autologous stem cell 

transplantation for refractory gray zone lymphoma with long-term remission. Mol Clin Oncol. 

2021;14(6):125. 

19 Dunleavy K, Grant C, Eberle FC, et al. Gray zone lymphoma: better treated like hodgkin lymphoma or 

mediastinal large B-cell lymphoma? Curr Hematol Malig Rep. 2012;7(3):241-7. 

20 Rosales YMZ, Mesquita JL, Garcia YDO, et al. Use of Checkpoint Inhibitors in Gray Zone 

Lymphoma. Hematol Oncol Stem Cell Ther. 2023;16(1):83-87. 

21 Wang HW, Balakrishna JP, Pittaluga S, et al. Diagnosis of Hodgkin lymphoma in the modern era. Br J 

Haematol. 2019;184(1):45-59. 

22 Sarkozy C, Copie-Bergman C, Damotte D, et al. Gray-zone Lymphoma Between cHL and Large B-

Cell Lymphoma: A Histopathologic Series From the LYSA. Am J Surg Pathol. 2019;43(3):341-51. 

 

Citation of this Article 

You Q and Huang J. Brentuximab Vedotin in Combination with Rituximab, Ifosfamide, Doxorubicin 

Hydrochloride, and Prednisone Chemotherapy for Lung Gray Zone Lymphoma: A Case Report and Mini-

Review. Mega J Case Rep. 2023; 6: 2001-2008. 

 

Copyright 

© 2023 Huang J. This is an open access article distributed under the Creative Commons Attribution License, 

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is 

properly cite. 

https://pubmed.ncbi.nlm.nih.gov/28679093/
https://pubmed.ncbi.nlm.nih.gov/28679093/
https://pubmed.ncbi.nlm.nih.gov/33936598/
https://pubmed.ncbi.nlm.nih.gov/33936598/
https://pubmed.ncbi.nlm.nih.gov/33936598/
https://pubmed.ncbi.nlm.nih.gov/22833351/
https://pubmed.ncbi.nlm.nih.gov/22833351/
https://pubmed.ncbi.nlm.nih.gov/36634274/#:~:text=Checkpoint%20inhibitors%2C%20cancer%20immunotherapies%2C%20are,and%20non%2DHodgkin%20disease%20forms.
https://pubmed.ncbi.nlm.nih.gov/36634274/#:~:text=Checkpoint%20inhibitors%2C%20cancer%20immunotherapies%2C%20are,and%20non%2DHodgkin%20disease%20forms.
https://pubmed.ncbi.nlm.nih.gov/30407610/
https://pubmed.ncbi.nlm.nih.gov/30407610/
https://pubmed.ncbi.nlm.nih.gov/30540571/
https://pubmed.ncbi.nlm.nih.gov/30540571/

