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Abstract: Hodgkin lymphoma (HL) represents ~11% of all lymphoma cases. This disease 

occurs in young adults, but also affects people over 55 years of age. Despite the fact that .80% 

of all newly diagnosed patients under 60 will achieve a sustained complete response (CR), 

5%–10% of HL patients are refractory to initial treatment and 10%–30% of patients will 

eventually relapse after an initial CR. The treatment recommendation for primary refractory or 

relapsed HL patients is salvage therapy followed by high-dose chemotherapy and autologous 

stem cell transplantation. Following this approach, a significant part will still relapse at any 

moment. Thus, further research and new drugs or combinations are required. Overexpression 

of COX-2 has been associated with poor prognosis in relapse/refractory HL patients, so it could 

be a potential therapeutic target in HL. For this purpose, several drugs may have a role: specific 

COX-2 inhibitors such as celecoxib or other anti-inflammatory drugs such as lenalidomide 

may further inhibit lipopolysaccharide-mediated induction of COX-2. Moreover, lenalidomide 

and COX-2 inhibitors (celecoxib) have been tested in solid tumors with encouraging results. 

We present a case of a young female diagnosed with a heavily pretreated HL nodular sclerosis 

subtype who, after failing six treatment lines, only achieved clinical and radiological CR after six 

cycles of lenalidomide/celecoxib that resulted in an event-free survival of 22 months. We explain 

the rationale of using this chemotherapy regimen and our patient follow-up.
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Introduction
Hodgkin lymphoma (HL) represents ~11% of all lymphomas in the US.1 This disease 

presents with a bimodal distribution (young adults and $55-year-old patients). Thanks 

to advances in HL treatment, .80% of all newly diagnosed patients under 60 years 

will be cured of their disease. Despite these optimistic results, 5%–10% of HL patients 

show refractoriness to initial treatment and 10%–30% of patients will eventually relapse 

after achieving an initial complete response (CR).2

In primary refractory disease, conventional salvage therapy followed by high-dose 

chemotherapy and autologous stem cell transplantation is the standard of care in fit 

patients. Nevertheless, the 5-year freedom from failure and overall survival are 31% 

and 43%, respectively, for these patients, which means that the vast majority will 

relapse even when intensive chemotherapy is used.2,3 At this point, new drugs such 

as brentuximab vedotin, anti-PD1, PI3K or mTOR inhibitors have shown their role in 

monotherapy or as a bridge to allogeneic stem cell transplantation in this subgroup of 

patients.4–6 However, there are no clear treatment recommendations for patients who 

are not eligible for intensive regimens or allogeneic stem cell transplantation.
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We present a 35-year-old woman with a diagnosis of 

primary refractory HL nodular sclerosis (NS) subtype, with 

a continuous pattern of relapses or partial responses and not 

considered a candidate for intensive chemotherapy or SCT. 

After several regimens (including radiotherapy), our patient 

achieved a CR to a combination regimen of lenalidomide and 

celecoxib. We discuss the rationale behind the use of these 

new drugs in relapsed HL.

Case presentation
A 35-year-old mentally disabled woman with a psychiatric 

history of obsessive behavior in childhood and anxiety 

disorder consulted the dermatology department for gener-

alized pruritus. She was diagnosed with atopic dermatitis 

which resolved after corticoid-based therapy. In 2005, she 

was referred to our department because of laterocervical 

lymphadenopathies and night fever with intense sweating. 

Body computed tomography (CT) showed supra- and infra-

diaphragmatic lymphadenopathies with various abdominal 

masses, the most relevant being 8×6×8 cm3. A biopsy of a 

lymphadenopathy revealed NS classic HL. With a final diag-

nosis of NS HL stage IIIB with an International Prognostic 

Score 2, she received six cycles of ABVD chemotherapy 

regimen with partial response and an early relapse in March 

2006 (primary refractory to ABVD). This was followed by 

a salvage chemotherapy regimen (two cycles of ESHAP) 

with no response. In September 2006, a third chemotherapy 

regimen (four cycles of GemOx) was initiated with neutro-

penia and thrombocytopenia grade 4, which led to dose-

intensity failures followed by chemotherapy discontinuation 

and radiotherapy consolidation. One month after the last 

radiotherapy session, the HL progressed; so, two cycles of 

IFE regimen were given with stable disease. Considering 

the basal comorbidities of the patient, we decided to pursue 

a watch-and-wait policy from 2008 to 2010, treating local-

ized areas of progression with radiotherapy and obtaining 

transient partial responses (Figure 1). In October 2010, a 

new mass appeared in D8–D9, presenting with a medullar 

compression syndrome. After a biopsy that confirmed HL 

relapse, it was treated with radiotherapy and six cycles of 

GemOx, which led to a partial response. However, a new 

progression occurred in the left cervical and axillary nodes 

within 1 month, which was observed with a watch-and-wait 

policy with the consent of the family.

In May 2012, our patient presented a new clinically symp-

tomatic disease progression confirmed by positron emission 

tomography (PET)/CT, requiring bendamustine 90 mg/m2 

and finally reaching disease stability. In August 2014, 

the HL progressed again with significant B symptoms and 

worsening clinical status (Figure 2A). At this point, based on 

our experience of the potential role of COX-2 expression in 

HL7,8 and that the patient was not a candidate for intensive 

chemotherapy and brentuximab was still not available in 

our center, we decided to start an experimental treatment 

with celecoxib 200 mg every 12 hours and lenalidomide 

20 mg (for 3 of every 4 weeks). This regimen was obtained 

through a compassionate use request. Our patient received 

this treatment from August 2014 to January 2015 (six 

cycles) with unremarkable toxicity and excellent tolerance, 

finally showing a CR for the first time in both the interim 

after three cycles and the final CT/PET after six cycles 

(Figure 2B). This response was maintained in a new CT 

scan in August 2015. After this induction, we started 1 year 

of celecoxib maintenance (200 mg/12 hours) that had to be 

stopped because of anemia due to gastrointestinal bleeding 

in March 2016.

In July 2016, with the most durable response until that 

moment being 22 months, our patient presented a new disease 

relapse. CT/PET showed supra- and infra-abdominal adenop-

athies with associated hepatic and splenic lesions. As two 

different biopsies of hypermetabolic locations resulted 

negative and keeping in mind the asymptomatic situation of 

our patient, we decided to restart celecoxib 200 mg every 

12 hours. In this context, the disease progressed to ascites 

requiring paracentesis. Biopsies were constantly negative 

until February 2017, when a final biopsy confirmed the 

persistence of HL. At that point, we decided to start bren-

tuximab vedotin (two cycles). During the second cycle of 

brentuximab, the patient required intensive care admission 

due to a sepsis with a fatal outcome.

Figure 1 CT scan showing an axillary node transiently controlled with radiotherapy 
in June 2009.
Abbreviation: CT, computed tomography.
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Discussion
Patients with HL refractory to standard chemotherapy regi-

mens represent a challenge, and even more do those patients 

who cannot receive intensive chemotherapy regimens or 

autologous stem cell transplantation. Thus, the management 

of these patients requires both active and well-tolerated drugs. 

We present a case in which lenalidomide combined with 

celecoxib provided a sustained CR in a patient refractory 

to radiotherapy and six prior chemotherapy lines. After six 

cycles of lenalidomide 20 mg for 3 of every 4 weeks and 

celecoxib 200 mg/12 hours, followed by celecoxib mainte-

nance, our patient achieved a CR confirmed by PET/TC that 

lasted almost 2 years.

Our rationale for using a COX-2 inhibitor (celecoxib) 

is based on a study published by Mestre et al which con-

cluded that the expression of COX-2 on Reed–Sternberg 

cells is an independent unfavorable prognostic factor in 

HL patients.7 This study suggested that COX-2 could be a 

new potential therapeutic target in these patients with poor 

prognosis.9 Other authors such as Barisik et al demonstrated 

a significant relationship between COX-2 expression and 

mixed cellular and NS HL subtypes with worse prognosis.10 

COX-2 inhibitors have already been tested in solid tumors 

and have been found to significantly increase the overall 

response rate.11

Celecoxib generates a direct COX-2 inhibition that stops 

the conversion of arachidonic acid to prostaglandin as well 

as downregulates antiapoptotic genes, induces proapoptotic 

molecules and potentiates the formation of the apoptosome 

and processing of caspase-9 (cox-2–independent mecha-

nism). Recently, celecoxib has been proposed as a good 

partner of CD19 CAR T-cell therapy in non-Hodgkin lym-

phomas due to its regulatory effect on apoptosis.12

On the other hand, lenalidomide not only acts through 

immunomodulatory, antiangiogenic and antiproliferative 

mechanisms, but also is an anti-inflammatory drug that 

inhibits lipopolysaccharide-mediated induction of COX-2.13 

Due to these properties of lenalidomide and considering how 

increased neoangiogenesis and impaired immunity critically 

contribute to HL, Böll et al tested lenalidomide as a single 

agent in a continuous dosing schedule in 12 HL patients who 

had relapsed after at least four chemotherapy regimens. They 

evidenced benefit from the use of lenalidomide in all patients. 

Despite none showing radiological evidence of progression 

after two cycles, two of the four responding patients had evi-

dence of progression after 2 or 4 months. Overall response rate 

(ORR) observed was 50%, including one patient with com-

plete remission.14 Other series and clinical cases have been 

reported with variable ORR (19%–50%) and a median dura-

tion of response of 6 months even with a continuous monthly 

Figure 2 peT/CT scan before lenalidomide/celecoxib (A) and after six cycles of lenalidomide/celecoxib (B).
Abbreviations: CT, computed tomography; peT, positron emission tomography.
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administration.15,16 Thus, we consider that just six cycles of 

lenalidomide may not fully justify the long-term remission 

reported here, giving special relevance to the celecoxib 

combination and maintenance. Moreover, the disease relapse 

occurred soon after celecoxib discontinuation.

Considering all these data and the evidence of good 

results obtained with the lenalidomide/celecoxib combina-

tion in several malignancies (prostate cancer,17 sarcomas18 

and hematological malignancies such as multiple myeloma19 

or blastic plasmacytoid dendritic cell neoplasm),20 we 

decided to initiate this regimen. After three and six cycles of 

lenalidomide/celecoxib, we obtained a clinical, metabolic and 

radiological CR, which was the only and longest obtained one 

in this patient, and the subsequent relapse occurred 4 months 

after discontinuing celecoxib. Considering all potential 

mechanisms of celecoxib-mediated apoptosis12 in the context 

of a patient with HL with a continuous pattern of relapses, 

we hypothesize that celecoxib maintenance had a vital role 

in controlling the disease after the induction therapy.

Conclusion
HL is a disease with poor prognosis when relapse or progres-

sion occurs. Despite advances in salvage therapy, patients 

who are not candidates for intensive chemotherapy, or cannot 

reach/maintain CR, still have a very poor survival with no 

specific treatment.

We present preliminary evidence of activity of the 

combination of lenalidomide and celecoxib in a heavily 

pretreated HL patient who was not a candidate for intensive 

chemotherapy approaches. This combination was well toler-

ated and without significant toxicity. Our patient reached a 

22-month CR. However, the precise role of this combination, 

as well as of celecoxib and lenalidomide in this case, should 

be confirmed in clinical trials.
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