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Patient and Method
37-year-old male with recurrent nodular sclerosing Hodgkin’s disease 
(HD), initially diagnosed in June 1989 and treated with adriamycin/
bleomycin/vinblastine/dacarbazine (ABVD) chemotherapy in Greece. 
He was evaluated at the University of Kentucky (UK) in July 1990 for 
recurrent disease. He had presented with right cervical lymphadenopathy, 
and a biopsy was positive for HD. His bone marrow exam was negative. 
Computed tomographic (CT) scans showed nodal disease in the chest 
and abdomen. He received 5 cycles of mechlorethamine/vincristine/
procarbazine/prednisone (MOPP) alternating with ABVD in 1991–92. 
After his chemotherapy he had persistent chest adenopathy on CT scans 
but he was presumed free of disease, as his bone and gallium scans were 
negative and he was totally asymptomatic.

He was first seen by the bone marrow transplant (BMT) service at 
UK in late 1995 for a second relapse. He had presented with right 
hip pain and adenopathy in right groin and left neck, and biopsy of a 
right inguinal lymph node confirmed recurrent HD. CT scans showed 
worsening mediastinal adenopathy. Therefore, he underwent bone 
marrow transplantation in early 1997 after conditioning with busulfan 
and cyclophosphamide; the transplantation was delayed due to problems 
with his insurance coverage. His posttransplant course was uneventful 
with apparent complete clinical response. 

He was seen again by the BMT service at UK in November 1997 
for a third relapse with worsening generalized adenopathy. CT scans 
confirmed new axillary adenopathy, 5 hypodense areas in the liver and 
increasing multiple splenic lesions, increased inguinal lymphadenopathy 
bilaterally and a lytic lesion in the T-4 vertebral body. Biopsy of a left 
inguinal node showed nodular sclerosing HD. In December 1997 he was 
placed on single-agent vinblastine chemotherapy without benefit. Later 
the same month he was changed to oral etoposide. This resulted in slow 
improvement in cervical lymphadenopathy and to a lesser degree in the 
axillary and inguinal nodes and total disappearance of liver lesions, but 
persistent lymphadenopathy was noted on CT scans. In February 1999 
the etoposide was discontinued due to complaints of upper and lower 
extremity numbness along with heartburn.

He received navelbine every 2 weeks for 5 months starting in 
September 1999 for increasing anemia, night sweats, and increasing 
adenopathy. This initially resulted in improvement of his symptoms. 
However, repeat CT scans in February 2000 for increasing peripheral 
adenopathy confirmed increased bilateral inguinal adenopathy as 
well as splenomegaly. From March through April 2000, he received 

radiation therapy to the left axilla and pelvis at 6MV x-rays, 3960 
cGy/22 fractions for painful adenopathy. 

In September 2000, he presented with back pain and increasing left 
supraclavicular lymph nodes. A restaging workup with CT scans 
of abdomen and pelvis, magnetic resonance imaging (MRI) of the 
thoracic and cervical spine, and a bone marrow biopsy with aspirate 
was performed. CT scan of abdomen and pelvis with contrast showed 
persistent mediastinal and inguinal adenopathy, splenomegaly, increased 
gastro-hepatic ligament lymphadenopathy, lytic lesions of the right 
ileum, and multiple areas of sclerosis throughout the vertebral bodies 
consistent with bony involvement by HD. This was confirmed on 
MRIs, which showed diffuse involvement of all the cervical and thoracic 
vertebrae. Bone marrow biopsy showed a virtually acellular marrow 
(<5% cellularity) but no evidence of involvement by HD. 

Due to the patient’s virtually acellular bone marrow, it was felt that 
he was not a candidate for full-dose radiation to his spine or full-dose 
chemotherapy. Therefore, he was treated with low-dose radiation 
therapy at 60 cGy twice a day for 2 days each week to the whole spine 
and both supraclavicular fossae, along with gemcitabine at 625 mg/m2 
weekly, for 3 weeks. He responded well to this treatment with complete 
resolution of his symptoms of shoulders and back pain, although the last 
dose was delayed by a week due to complaints of low-grade fever. He had 
stable counts and negative blood, urine, throat, and viral cultures, and 
his symptoms were successfully treated with a course of oral antibiotics.

In December 2000 he was re-treated with the same regimen with 
radiation therapy to the right axilla and posterior neck for worsening 
painful lymphadenopathy in these regions. This time he received only 2 
doses of gemcitabine, with a reduced second dose at 337.5 mg/m2 due 
to thrombocytopenia. His total radiotherapy dose was also reduced to a 
total of 420 cGy and he was transfused 2 units of packed red blood cells 
for anemia. He again had complete resolution of symptoms. 

In March 2001 he relapsed with pain in the left pelvis and inguinal 
region. MRI showed progression of disease regionally. He was treated 
with a total radiation dose of 640 cGy to the left pelvis given twice a day 
in fractions of 60 cGy for 2 days each week, along with 2 weekly doses of 
gemcitabine. The first dose was given at 675mg/m2, but the second dose 
was reduced by 50% due to thrombocytopenia. He was again transfused 
2 units of packed red blood cells for anemia. 

In May 2001 he underwent splenectomy for persistent splenomegaly. 
Surgical pathology confirmed diffuse involvement of spleen by HD.

In June 2001 he presented with right scapular area pain. On physical 
exam he had an area of tenderness over right scapula. He was treated with 
480 cGy of radiation to the right scapular area given in the same fashion 
as above. He also received 2 weekly doses of gemcitabine at 675 mg/m2. 
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He seemed to tolerate this well without any side effects and again had 
complete resolution of his symptoms. 

In August 2001 he presented with bilateral low back pain in the areas 
of sacro-iliac (SI) joints. MRI showed lytic defects adjacent to SI joints 
consistent with bone involvement by HD. He received a total dose of 
720 cGy of radiation to areas around both SI joints in the same fashion as 
before, along with 3 weekly doses of gemcitabine at 500 mg/m2, without 
any complications. 

He presented with pain and swelling of left lower extremity in January 
2002. Radiological exam of the left femur showed an area of sclerosis 
with cortical thickening in the mid-shaft of the femur consistent with 
metastatic lesion from HD. He was again treated with 720 cGy of 
radiation given as before, along with 3 weekly doses of gemcitabine at 
500 mg/m2, without any complications again. 

Since then he has not required any more treatments and has remained 
totally asymptomatic. He has been treated with this regimen on an 
as-needed basis for the last 27 months with excellent palliation of his 
symptoms; he has not required any treatments for the last 10 months and 
continues to enjoy an excellent quality of life and performance status.

Results
The patient has experienced durable comprehensive local remissions 
each time he has received concurrent radiation with gemcitabine; all 
his relapses have been at sites not previously radiated. He has only been 
treated when he has presented with symptoms of pain not controlled 
with pain medications, secondary to skeletal or soft tissue involvement. 
He has tolerated this therapy very well and, despite having virtually 
acellular bone marrow, he has not required any blood product or 
cytokine support, nor has his therapy been delayed or reduced due to 
toxicity since undergoing splenectomy more then a year ago. Prior to 
splenectomy he did have episodes of anemia and thrombocytopenia. He 
received a total of 4 units of packed red blood cells from September 2000 
to March 2001. His therapy was also delayed or reduced on 3 occasions 
due to bone marrow toxicity. Despite dose reductions and/or delays in 
therapy, he still had complete resolution of symptoms with excellent 
local response each time he was treated. His symptoms have been 
effectively controlled for more then 2 years now with this combination, 
used only when needed. He continues to enjoy an excellent quality of life 
with a Karnofsky performance score of 100%, despite not receiving any 
treatments for the last 10 months.

Discussion
The majority of patients with early1-3 or advanced4-6 HD are cured or 
achieve long-term disease-free survival with chemotherapy alone or by 
combination of chemotherapy with radiation therapy.7-10 Commonly used 
combination chemotherapy regimens such as MOPP/ABVD can result in 
remission rates of up to 80% in the treatment of HD.11-14 Even in advanced 
disease, initial complete remission rates of 90% have been reported with 
aggressive chemotherapy regimens like BEACOPP.15 But the treatment of 
relapsed or refractory HD remains a challenge despite the development 
of many polychemotherapy regimens for salvage therapy.16-19 Currently, 
peripheral stem cell support or autologous bone marrow transplant after 
high-dose chemotherapy is considered the standard of care for relapsed 
or refractory HD.20-24 Currently available therapies are not very effective 
for the treatment of patients in first relapse, with less then 25% of 
patients in first relapse being cured of their disease.25,26 Furthermore these 
regimens generally are not easily tolerable due to severe side effects such as 
infertility, cardiomyopathy, and second malignancies. 

Therefore a search for alternative strategies to improve the outcome of 
patients with relapsed HD has resulted in the use of gemcitabine.27  This 
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agent has been shown to be effective in heavily pretreated patients with 
HD who have refractory or relapsed disease.28-30 A review of the literature 
showed that gemcitabine has been used at doses ranging from 1,000 
mg/m2 to 1,500 mg/m2 given weekly, in chemotherapy cycles ranging 
from 3 to 7 weeks, with 1-week breaks between cycles. 28-30 We also found 
that although gemcitabine has acceptable toxicity, dose reductions and 
delays are required in one third of treatments.29 

Gemcitabine is a pyrimidine antimetabolite with unique metabolic 
properties, and has proven to be very active against solid tumors as well 
as leukemia and lymphoma cell lines.31-33 Gemcitabine is also a well 
recognized radiosensitizer, with activity against a wide variety of human 
tumor cells in culture.34-36 The use of chemotherapeutic agents as radiation 
sensitizers37-39 or low-dose radiation (50-80 cGy) as a chemo-sensitizer40,41 

is a relatively new concept in cancer therapy. Laboratory data suggest that 
tumor cells exhibit irradiation hypersensitivity at very low doses.42-44 As 
previously reported, we have found that when these doses are combined 
with chemotherapy, a cell-killing enhancement factor of 3–4 can be 
achieved.45 Gemcitabine has proven to be a potent radiosensitizer in both 
laboratory and clinical studies.34-36,46,47 

In our patient with refractory HD, the use of subtherapeutic doses of 
gemcitabine and low-dose radiation successfully elicited durable long-
term responses. This therapy was chosen for this patient as he was not a 
candidate for conventional dose radiation or full-dose chemotherapy due 
to severely depleted bone marrow reserves from multiple prior treatments 
for recurrent extensive disease. He had relapsed with metastatic disease 
to the bone, confirmed by CT and MRI exams. Both MRI and CT are 
known to allow excellent assessment of tumoral bone invasion by HD.48 
Involvement of the skeletal system is a rare but known complication of 
refractory HD; it most commonly presents with localized pain around 
the involved bones.49 The vertebral column is the most frequent site 
of axial involvement, and the femur is the most common site overall. 
The most frequent radiographic pattern reported is vertebral sclerosis; 
other common radiological findings include periosteal reaction and 
hypertrophic pulmonary osteoarthropathy.49 Osteosclerotic, osteolytic, 
and mixed lytic/sclerotic patterns have also been described.50 Multiple 
bone involvement is the most significant prognostic factor, and 
concurrent extraskeletal involvement is also known to be associated with 
significantly decreased survival.51

As stated above, gemcitabine has been used for refractory HD, and 
gemcitabine in combination with radiation is a common treatment 
approach for solid tumors. A literature review did not reveal any 
reported cases where gemcitabine was used in combination with 
radiation therapy for the treatment of HD, and to our knowledge, 
this is the first reported case of concurrent radiation and gemcitabine 
for refractory HD. The patient has responded remarkably well to this 
therapy each time he has received it, with hardly any regimen-related 
toxicity. He has been treated with this regimen on an as-needed basis 
for the last 27 months with excellent palliation of his symptoms and has 
not required any treatments for the last 10 months. He has remained 
pain free and without any signs or symptoms of a relapse for the last 10 
months, with an excellent quality of life. This case is a good example 
of a basic research concept initially tested in our research labs and then 
successfully translated to a clinical application. 

The most effective and well tolerated dose of radiation in our patient 
was 720 cGy given in fractions of 60 cGy each twice a day for 2 days 
on a weekly basis for 3 weeks, concurrently with gemcitabine at 500 
mg/m2 weekly for 3 weeks. However, further studies need to be done to 
confirm the optimal regimen. Therefore we plan to start a phase I trial 
at our institute soon to determine the optimal dose and schedule for the 
concurrent use of radiation and gemcitabine in patients with refractory or 
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relapsed HD who are not able to tolerate conventional doses of radiation 
or chemotherapy due to certain pre-existing conditions, such as limited 
bone marrow reserves, poor medical or performance status.
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Using modern treatments, Hodgkin’s disease (HD) is curable in 75% 
of patients. Unfortunately, relapsing HD after an autologous stem cell 
transplant (ASCT) is almost always fatal, and good palliation becomes 
the goal in some of those patients. The case presented by Halepota et 
al is the only one described using concomitant low-dose radiation and 
gemcitabine in a patient with recurrent HD after ASCT failure. In 
general, post-ASCT management is often limited by poor bone marrow 
reserve, and includes the use of single, sequential, and multiagent 
chemotherapy, as well as steroids. Local radiation therapy has been 
effectively used to control symptomatic localized progression. 

Patients with relapsing HD after ASCT may benefit from a second 
transplant. Data about the use of second autotransplant is limited to a 
few patients. Ahmed et al1 planned double autotransplant in refractory 
HD patients, showing similar results to patients with chemo-sensitive 
disease. The European Blood and Bone Marrow Registry reported 12 
HD patients who had a second transplant after relapsing from a previous 
ASCT.2 After a median follow-up of 18.5 months, 6 of 12 patients died of 
HD, and 2 died of toxicity, indicating, in this selective group of patients, 
that a second transplant could be done with acceptable toxicity. Lin et al3 
reported 3 of 5 patients alive and in remission after their second transplant. 
Allogeneic transplant has been used in relapsed and refractory HD, with 
decrease in the relapse rate but high treatment-related mortality: reported 
survival rates range from 20% to 24.7%, and treatment-related mortality 
ranges from 51.7% to 61%.4-6 It is possible that, of those patients treated 
with allogeneic transplantation, only a few had failed ASCT.

The use of nonmyeloablative regimens followed by allogeneic 
transplantation is becoming an important investigational treatment 
option in hematological malignancies. Reported survival rates for HD 
patients, including many who had failed previous autotransplant, range 
from 50% to 100% at short follow-up.7-13 Treatment-related mortality 
ranges from 0% to 33% in these reports, an improvement compared 
to the “full” allogeneic transplants. More recently, nonmyeloablative 
regimens have been used with matched unrelated donors.

Unfortunately, many patients will not have donors and will be treated 
with single-agent chemotherapy such as vinorelbine, gemcitabine, 
etoposide, and vinblastine. Combination therapy, such as cytarabine-
cisplatin–containing regimens, can be attempted in selected patients 
with good bone marrow reserve. New investigational agents are currently 
being studied, such as liposomal vincristine, arsenic trioxide, and 
rituximab in patients with CD20-positive Reed-Stemberg cells. Other 
monoclonal antibodies, such as anti-CD30, bispecific CD30, and 
radioimmunoisotopes, are also being studied. 

Radiation therapy has been used for relapsed HD treated with 
chemotherapy. Long-term remissions have been reported in some 
patients with localized relapse in nonirradiated areas.14 After ASCT 
failure, radiation therapy is primarily palliative in nature. Gemcitabine 
is a pyrimidine antimetabolite that has been shown to have activity 
in recurrent HD.15-17 This drug, active in lung cancer and pancreatic 
cancer, has been used as a radiosensitizing agent especially in pancreatic 
cancer and other gastrointestinal malignancies. No previous use of this 
combination has been reported in HD.

Halepota et al report on a young man with diagnosis of multiple 
recurrences of HD over a period of 12 years. After an initial 6-year 

remission, he relapsed and was treated with chemotherapy followed by 
high-dose chemotherapy and an ASCT. He relapsed in lymph nodes, 
liver, spleen, and bones less than 1 year after his transplant.

After posttransplant relapse, this patient was treated with systemic single-
agent chemotherapy. He consecutively failed vinblastine, etoposide 
(toxicity), and vinorelbine. When the patient developed symptoms due 
to progressive disease, the authors treated him with low-dose radiation 
therapy in combination with low-dose gemcitabine, out of concern that 
extensive radiation in the spine and pelvis would compromise the already 
poor bone marrow reserve. The patient was treated at different times with 
different doses of radiation therapy and gemcitabine, and at some point 
required a splenectomy. After multiple customized local treatments, the 
patient has good palliation of his symptoms and disease control. 

The amount of radiation necessary to control local HD may be lower than 
for other solid tumors. HD is a very radiosensitive disease, so enhancing 
radiation control with concomitant chemotherapy could be effective. 
Halepota et al assumed that low doses of radiation and gemcitabine 
would cause less bone marrow toxicity. It is possible that radiation 
therapy in the scapula and femur could be given without significant 
risk of myelosuppression since no significant bone marrow is located in 
those areas. However, extensive full doses of radiation in the spine and 
pelvis posttransplant in a patient with poor bone marrow cellularity 
would be of concern. Halepota et al do not mention the patient’s blood 
counts, but apparently the main problems seen with combination 
treatment—thrombocytopenia and anemia—were easy to manage. 
While the reported approach was not standard, it effectively improved 
the quality of life and perhaps prolonged the life of this patient.

If this patient is now in complete remission, he should be evaluated for 
a nonmyeloablative allogeneic transplant, as he will most likely relapse 
of his disease at some point. The graft-versus-lymphoma effect seen with 
this treatment modality might enable long-term control of his disease.
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