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 Classical Hodgkin lymphoma (cHL) is a highly curable disease, but the prognosis for relapsed/refractory cHL is grave. 
Pembrolizumab has recently shown impressive effects in patients with relapsed/refractory cHL in a phase Ib study 
(KEYNOTE-013). This report presents a case of a 17-year-old male with refractory cHL who received multiple chemotherapy regi-
mens and radiotherapies, including brentuximab vedotin. Following both the second and fourth cycles of intravenous pem-
brolizumab 100 mg (2 mg/kg), positron emission tomography/computed tomography (PET/CT) scan showed progression. 
However, because performance status and fever improved, treatment was continued, and complete remission was confirmed by 
PET/CT after eight cycles of pembrolizumab. This case suggests that clinicians need to be aware of the potential for pseudoprog-
ression in patients treated with pembrolizumab. (Korean J Med 2017;92:415-418)
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INTRODUCTION

Classical Hodgkin lymphoma (cHL) is highly curable with a 

combination of chemotherapy and radiotherapy [1]. In contrast, 

patients with relapsed/refractory disease have much poorer 

prognosis. Pembrolizumab has shown outstanding results in a 

phase Ib study of relapsed/refractory cHL (KEYNOTE-013) [2]. 

Here, we report the case of a 17-year-old male with refractory 

cHL after treatment with multiple chemotherapies, radio-

therapies, and brentuximab vedotin (BV), who showed complete 

remission (CR) after pseudoprogression when treated with 

pembrolizumab.
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Figure 1. (A) Baseline positron emission tomography/computed tomography (PET/CT) before pembrolizumab. (B) PET/CT after the 
second cycle showing aggravated high uptake in the liver, newly developed lesions, and some resolving lesions. (C) PET/CT after the 
fourth cycle demonstrating immune-related progressive disease (irPD) based on immune-related response criteria (irRC), immune-re-
lated response evaluation criteria in solid tumors (irRECIST) and immune-confirmed progressive disease (iCPD) based on iRECIST. 
(D) PET/CT after the eighth cycle showing complete remission (CR). (E) PET/CT after the 14th cycle showing CR maintenance.

CASE REPORT

A 17-year-old male presented with face and neck swelling 

and was diagnosed with nodular sclerosis-type cHL in 

September 2012. A chest computed tomography (CT) scan re-

vealed a 10-cm-sized mediastinal mass corresponding to stage 

IA (unfavorable, bulky). He was treated aggressively with multi-

ple chemotherapy regimens and radiotherapies. He received 

three cycles of ABVD (doxorubicin, bleomycin, vincristine, and 

dacarbazine), one cycle of AVD without bleomycin due to bleo-

mycin-induced pneumonitis, and involved field radiotherapy 

(IFRT) targeting the anterior mediastinum, which led to stable 

disease. Less than 2 months after completing IFRT, he was treat-

ed with two cycles of ESHAP (etoposide, methylprednisolone, 

high-dose cytarabine, cisplatin), which produced a minor re-

sponse, and one cycle of C-MOPP (cyclophosphamide, vincris-

tine, procarbazine, prednisone), which resulted in a partial re-

sponse (PR). He refused further chemotherapy. After 1 year he 

received two cycles of ruxolitinib, two cycles of brentuximab, 

palliative local RT targeting the lung lesion, four cycles of ritux-

imab + bendamustine, two cycles of lenalidomide, two cycles 

of vincristine, and three cycles of gemcitabine + dexamethasone 

over 15 months, but his disease was resistant and progressed.

As the disease showed progression despite extensive therapy, 

treatment with intravenous (IV) pembrolizumab 100 mg (2 

mg/kg) every 3 weeks was started. However, after one cycle of 

pembrolizumab, dyspnea and pain in the left shoulder, flank, and 

anterior chest wall was aggravated, due to seeding nodules in 

the lung. Consequently, pembrolizumab was stopped and pallia-

tive RT at 15 Gy was used to target the seeding nodules. 

Pembrolizumab was resumed after completing RT, but a posi-

tron emission tomography/computed tomography (PET/CT) scan 

showed disease progression with a mixed response after com-

pletion of the second and fourth cycles. This was consistent with 

immune-related progressive disease (irPD), based on the im-

mune-related response evaluation criteria in solid tumors 
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(irRECIST) 1.1, and immune-confirmed progressive disease 

(iCPD) based on iRECIST (Fig. 1). In spite of irPD and iCPD, 

the patient’s fever resolved, and his Eastern Cooperative 

Oncology Group performance status improved from 2 to 0, such 

that he was able to walk; before starting pembrolizumab, he had 

required a wheelchair. We thus decided to continue the therapy 

under the assumption that PET/CT showed pseudoprogression. 

After the fifth cycle of pembrolizumab, grade III dyspnea and 

mild fever developed suddenly. Pembrolizumab treatment was 

resumed after a month of recovery. After the eighth cycle, 

PET/CT revealed CR (Fig. 1). PET/CT done after the 14th cy-

cle, the last imaging evaluation to date, indicated maintenance 

of CR (Fig. 1). As of January 2017, the patient had received 

18 cycles of pembrolizumab and was living a normal life with-

out any side effects, with on-going pembrolizumab treatment ev-

ery 3 weeks.

DISCUSSION

The phase Ib trial KEYNOTE-013 was a pivotal study of the 

use of pembrolizumab in relapsed or refractory cHL after BV 

failure. Among 31 patients, 5 achieved CR and 15 achieved PR, 

for an overall response rate of 65% [2]. Based on these promis-

ing data, pembrolizumab was chosen as the treatment for our 

refractory cHL patient. However, the present case varies from 

the KEYNOTE-013 study, in that our patient received a much 

lower dose of pembrolizumab: 100 mg (2 mg/kg) IV every 3 

weeks rather than 10 mg/kg every 2 weeks. Another report 

showed an overall response rate of 100% (CR: 80%, PR: 20%) 

among five cHL patients treated with low-dose pembrolizumab 

(median dose 100 mg, 100-200 mg every 3 weeks) [3].

A unique characteristic of immunotherapy is that tumors often 

seem to grow on imaging during initial cycles, even if they are 

responding to treatment [4]. Abundant T-cell infiltration during 

immunotherapy accounts for this phenomenon [5]. This effect 

has given rise to new response-assessment criteria, such as im-

mune-related response criteria (irRC) and irRECIST, which are 

based on existing World Health Organization criteria and on re-

sponse evaluation criteria in solid tumors (RECIST) [6]. 

Although they are slightly different, both evaluate response ac-

cording to the concept of total measured tumor burden, which 

includes baseline target lesions and new measurable lesions. 

These criteria also include non-target measurable lesions and 

non-measurable lesions. Even if irPD is diagnosed based on 

irRC or irRECIST, confirmation is needed or recommended by 

repeated assessment at least 4 weeks from the date of initial 

irPD diagnosis [6]. Recently, the RECIST working group also 

developed iRECIST, which was modified from RECIST 1.1 to 

standardize and validate response criteria for immunotherapy. In 

iRECIST, initial PD based on RECIST 1.1 is called immune-un-

confirmed progressive disease (iUPD), which requires reassess-

ment between 4 and 8 weeks after initial iUPD diagnosis to be 

classified as iCPD [7].

Although the present case revealed irPD by irRC, and 

irRECIST and iCPD by iRECIST, which were confirmed by fol-

low-up PET/CT more than 4 weeks apart, pseudoprogression 

was eventually confirmed. Consequently, clinical manifestations 

of this disease during immunotherapy are as important as imag-

ing evaluation and, even if progression is suspected, decisions 

regarding cessation of treatment should be carefully weighed. In 

a study that evaluated pseudoprogression during pembrolizumab 

treatment in advanced melanoma patients, early pseudoprog-

ression was observed before week 12 at a frequency of 4.6%, 

and delayed pseudoprogression was observed after week 12 at 

a frequency of 2.8% [4]. The appropriate reassessment time 

point after iUPD is thus more than 8 weeks in some tumor 

types, such as melanoma treated with a CTLA4 inhibitor, be-

cause pseudoprogression is well-described in these tumors and 

because there are no effective salvage therapies available after 

progression [7]. Because the appropriate reassessment time point 

for pseudoprogression in cHL has not been established, in cases 

where there is definite clinical improvement despite imaging da-

ta indicating progression, treatment should be continued until 

further follow-up, regardless of the number of cycles.

Further studies are needed to identify the median response cy-

cle and frequency of pseudoprogression in cHL.

Pembrolizumab could be a useful treatment option, without 

significant toxicity, for patients with relapsed or refractory cHL. 

Clinicians should be aware of the potential for pseudoprog-

ression, and treatment cessation should be weighed carefully, es-
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pecially in patients showing clinical improvement.

Further studies are needed not only to establish a dose and 

schedule that will minimize side effects and cost while max-

imizing anti-tumor effects, but also to determine patterns of 

pseudoprogression in cHL.

중심 단어: 호지킨림프종; 펨브롤리주맙
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