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Chimeric antigen receptor T-cell therapy (CAR-T) has been used to treat refractory post-transplant 
lymphoproliferative disorder (PTLD) in solid organ transplant patients, including heart, kidney, liver, 
intestine, and pancreas. We report the use of CAR-T for treating refractory PTLD in a 73-year-old 
female who was 7 years post bilateral lung transplantation for idiopathic pulmonary fibrosis. We 
discuss the immunosuppression management in this patient, as well as her clinical course and outcome.
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Background

Chimeric antigen receptor T-cell therapy (CAR-T) has been 
used to treat refractory post-transplant lymphoproliferative 
disorder (PTLD) in solid organ transplant patients, in-
cluding heart, kidney, liver, intestine, and pancreas.1,2 We 
report the use of CAR-T for treating refractory PTLD in a 
73-year-old female who was 7 years post bilateral lung 
transplantation for idiopathic pulmonary fibrosis (IPF). We 
discuss the immunosuppression management in this patient, 
as well as her clinical course and outcome.

Case report

A 66-year-old female underwent bilateral lung transplantation 
for IPF. She made an excellent clinical recovery after 

transplantation. Her immunosuppression regimen included 
tacrolimus, prednisone, and azathioprine—she had previously 
not tolerated mycophenolate because of gastrointestinal 
symptoms. Her allograft function remained stable with a 
forced expiratory volume in 1 second of 2.2 liter and no 
evidence of chronic lung allograft dysfunction. Her Epstein- 
Barr virus status was donor positive, recipient positive, and her 
CMV status was donor positive, recipient positive. She had no 
other relevant post-transplant medical history.

Approximately 6.5 years after transplant, at age 73, she 
developed fatigue, weight loss, low-grade fever, and gastro-
intestinal symptoms. She was found to have massive lym-
phadenopathy in her abdomen, chest, and neck (Figure 1). An 
excisional cervical lymph node biopsy confirmed mono-
morphic PTLD, diffuse large B-cell lymphoma, germinal 
center type. She had extra-nodal disease in the peritoneum, 
small bowel, and skeleton identified on positron emmision 
tomography/computed tomography scan, consistent with Ann 
Arbor stage IV. At the time of diagnosis, her lactate dehy-
drogenase was > 500 and she had evidence of tumor lysis 
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syndrome. The lymphoma was Epstein-Barr virus-encoded 
RNA negative on biopsy, and her serum Epstein-Barr virus 
polymerase chain reaction was negative.

Azathioprine was discontinued and the tacrolimus trough 
target was reduced to 3 to 5 ng/ml. She underwent treatment 
with rituximab, cyclophosphamide, doxorubicin, vincristine, 
and prednisone, initially with a 50% dose reduction because of 
her ongoing immunosuppression and perceived risk of infec-
tion. Her florid symptomology, high disease burden, and highly 
elevated lactate dehydrogenase level led to the clinical decision 
to begin treatment with rituximab, cyclophosphamide, doxor-
ubicin, vincristine, and prednisone rather than the less intensive 

rituximab monotherapy. She had a complete metabolic re-
sponse and was continued on rituximab monotherapy.

Five months later, she developed biopsy-proven re-
current/refractory disease in the left mid-back (Figure 2, 
left). She underwent radiation therapy to a dose of 20 Gray 
in 5 fractions to the left T9 to T10 posterior rib area. She 
was admitted to the hospital and started on fludarabine 
15 mg/m2 intravenous (IV) (50% dose reduced because of 
kidney disease) and cyclophosphamide 500 mg/m2 IV in 
preparation for CAR-T. Once her leukocyte count dropped 
below 2,000/mm3 from induction chemotherapy, tacrolimus 
was discontinued. She was treated with axicabtagene cilo-
leucel (anti-CD19 CAR-T). She was treated with dex-
amethasone 10 mg daily concurrent with CAR-T 
administration. She developed cytokine release syndrome 
(CRS) grade 2 (as defined by American Society for 
Transplantation and Cellular Therapy consensus criteria)3

and immune effector cell-associated neurotoxicity syn-
drome (ICANS) grade 2 and was treated with dex-
amethasone and tocilizumab. CRS and ICANS symptoms 
both lasted 9 days. Once her leukocyte count recovered to 
above 2,500/mm3, her tacrolimus was restarted (goal 3- 
5 ng/ml). She was off tacrolimus for a total of 25 days, 
though during this time, she received dexamethasone and 
tocilizumab for treatment of CRS and ICANS.

Valacyclovir was administered for herpes, cytomegalovirus 
(CMV), and varicella prophylaxis, and she received 30 days of 
fluconazole for antifungal prophylaxis. IV pentamidine was 
administered once for pneumocystis prophylaxis. 
Valganciclovir had been previously discontinued as is our 
standard practice in donor-positive, recipient-positive patients 
who have had no CMV reactivations or breakthrough infec-
tions and are at least 1-year post-lung transplant. Serial serum 
CMV polymerase chain reaction was monitored for reactiva-
tion because of the weak action of valacyclovir against CMV. 
She was found to have low immunoglobulin G (410 mg/dl) 
following CAR-T administration. One dose of IV im-
munoglobulin was administered as a preventive measure.

She had a complete metabolic response to CAR-T 
therapy (Figure 2, right). During her hospitalization, she 
required supplemental oxygen because of CRS and volume 
overload, but upon hospital discharge, she was on room air. 

Figure 1 PET-CT showing intense 18-fluoro-deoxyglucose 
(FDG) avidity in the cervical, supraclavicular, mediastinal, retro-
peritoneal, and mesenteric lymph nodes at the time of diagnosis.

Figure 2 (Left): Pre-CAR-T PET-CT showing area (yellow arrow) of refractory disease in the left ninth intercostal space. (Right): 90- 
day post-CAR-T PET-CT showing resolution of the previously seen area of uptake in the left ninth intercostal space.
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Twelve months after CAR-T treatment, her allograft func-
tion remained at baseline with an forced expiratory volume 
in 1 second of 2.2 liter and no evidence of chronic lung 
allograft dysfunction. She did not experience any clinical 
episodes of lung allograft rejection. Surveillance biopsies 
were not performed due to a lack of clinical indication for 
them. She remains in remission. Since undergoing CAR-T, 
she has had a urinary tract infection but otherwise no other 
infectious complications.

Summary

We report the use of CAR-T (Figure 3) for treating refractory 
PTLD in a 73-year-old female who was 7 years post bilateral 
lung transplantation for IPF. Traditional treatment for re-
lapsed/refractory PTLD includes salvage chemotherapy and 
autologous stem cell transplant. However, prior data show 
treatment-related mortality is high and outcomes are modest.4

With the emergence of CAR-T in the second line of treatment 
for refractory diffuse large B-cell lymphoma showing an 
overall survival benefit over salvage chemotherapy and auto-
logous stem cell transplant,5 CAR-T was felt to be the pre-
ferable choice. The outcome of our patient is comparable to 
other solid-organ transplant patients who have received CAR- 
T for PTLD post-transplant in that she experienced CRS 
(82%) and ICANS (73%), did not experience allograft 

rejection (86%), and had a complete response (55%). In ad-
dition, all immunosuppression was stopped before CAR-T 
infusion, similar to other cases (64%).1

CAR-T therapy is a possible option for treatment of 
refractory PTLD in the setting of lung transplantation. 
CAR-T may increase the risk of allograft recognition1 but 
did not result in allograft dysfunction in our patient. Im-
munosuppression may limit the effectiveness of CAR-T,6,7

so withholding calcineurin inhibitors for a period may be 
indicated, both before and post-CAR-T. Management of 
immunosuppression (Figure 4) in the peri-CAR-T period 
should be done as part of a multidisciplinary treatment 
approach.
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Figure 3 Diagrammatic representation of the production and function of CAR-T cells. CAR-T, chimeric antigen receptor T-cell therapy. 

Figure 4 Timeline of changes in immunosuppression. 
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