
Immune Brain* 

“Immune-Brain”: A case series of cognitive dysfunction/decline in cancer patients on immunotherapy

Sarah Gillett, Ximena Jordan-Bruno, Hibba Rehman, Alissa Thomas

The University of Vermont Medical Center

Background: Cognitive dysfunction/decline (CD) is a well-known side effect of conventional chemotherapy (i.e. “chemo-brain”), but the neuro-cognitive impact of 
checkpoint inhibitor immunotherapy (IO) is not well described, despite the known potential for inflammatory neurotoxicities.

Methods: From January 2015-December 2018 at University of Vermont Medical Center, we retrospectively identified cancer patients who received at least one infusion 
of IO and had a concurrent diagnosis of CD on the problem list, medical history, or billing codes.  We manually reviewed the charts of all patients meeting this criteria 
and excluded patients with an alternative diagnosis that was causal for CD.

Results:  We identified 55 patients and excluded 16 for CD before IO started, 23 with toxic/metabolic causes (including stroke, sepsis, medications, seizures), 4 for 
primary central nervous system malignancy, and 6 for CD related to new or worsening brain metastases. Six had CD possibly related to IO (table). Most had also 
received chemotherapy either concurrently or prior to starting IO, but two patients had only ever received IO cancer therapy. Four of the six had documented MMSE or 
neuropsychological testing.  On careful chart review, no alternative diagnosis was identified as clearly causal for the change in cognition.

Conclusions: Patients receiving IO cancer therapy do report CD, which has not been broadly described. Prospective pre- and post-treatment cognitive monitoring may 
identify more patients with neurocognitive symptoms related to immunotherapy.  Future research is needed to report incidence of potential IO-related CD and to develop 
preventative or therapeutic strategies.





Impact of Proton Pump 
Inhibitors*

Impact of Proton Pump Inhibitors on the efficacy of Immune Checkpoint Inhibitors in Metastatic Malignant Melanoma

Muhammad Zubair Afzal1, Tayyaba Sarwar2, Keisuke Shirai1

1 Norris Cotton Cancer Center at Dartmouth-Hitchcock Medical Center, 2 The Dartlab at Dartmouth College

Background: Acidic microenvironment facilitates tumor growth. Mouse models showed proton pump inhibitors (PPI), causing neutralization of the acidic tumor 
microenvironment and inhibiting tumor growth. PPIs also sensitize the resistant tumors to immunotherapy and modify the gut microbiota, influencing the 
efficacy of immune checkpoint inhibitors (ICI). Clinical studies have shown the variable impact of PPIs on ICI efficacy, ranging from no benefit to a negative 
impact.

Methods: We retrospectively analyzed 120 metastatic malignant melanoma patients treated with ipilimumab alone or with nivolumab, and pembrolizumab. 
Cohort A included patients taking PPI at the time of ICI initiation. Cohort B included non-PPI users. Objective response rate (ORR) and progression free 
survival (PFS) were the primary outcomes. Cox regression univariate and multivariate analyses were performed. Fisher’s exact test was used to compare 
grade 3 or 4 immune-related adverse events (IrAE).

Results: Cohort A included 29 (24.2%) patients, of which 68.7% were male. The median age was 65 years. The proportion of the patients taking ipilimumab or 
pembrolizumab was the same (48.3% vs. 44.8%). Significantly higher proportion of patients achieved ORR and DCR in cohort A [76%, OR= 3.8, P= 0.009 and 
84%, OR=4.3, P= 0.013]. The median PFS was significantly higher in cohort A [A=27.6 vs. B=4.4 months, HR=0.3, P= 0.005]. Median OS was higher in cohort 
A without significance [A=39.3 vs. B=28.0 months, HR= 1.01, P= 0.9]. PPI did not significantly increase the Odds of having grade 3 or 4 IrAE.

Conclusions: We observed favorable outcomes in patients receiving PPI when starting ICI, contrary to some of the studies suggesting the negative impact of 
PPI on ICI efficacy. Prospective studies are needed to evaluate the real effect of PPI on ICI.





Literature Review of 
Prehabilitation

Literature Review of Implementation and Benefits of Prehabilitation for  Gastrointestinal Cancers

Gagne S, Ho T, Dumond K, Yaitanes D, Joseph A, Boegemann J, Litterini A

University of New England

Background: Cancer treatment can cause physical deficits across the continuum of care. Prehabilitation, the stage between diagnosis and acute intervention, 
may be considered a feasible and effective means of mitigating negative health outcomes (e.g. prolonged perioperative length of stay [LOS], decreased 
functional capacity [FC] and reduced lean body mass [LBM]) post-operatively for gastrointestinal cancer.

Methods: A literature review was conducted by University of New England doctor of physical therapy students using the following inclusion criteria: written in 
English; adults (age 18-90); published since 2013; and randomized controlled trials. Search terms were: “prehab”; “prehabilitation”; “pre-surgery”; “colorectal 
cancer”; “gastrointestinal cancer”; “pancreatic cancer”; “esophageal cancer”; and “abdominal cancer”.  No results were identified in PubMed, CINAHL, or 
Cochrane Library. The inclusion criteria were modified to include “clinical trials”, and resulted in 59 articles.

Results: Twenty-one articles were included in the final review (colorectal [CRC]: 12, pancreatic: 6, other GI: 4). Prehabilitation (supervised and unsupervised) 
was beneficial for gastrointestinal cancer survivors undergoing surgery. Body weight and LBM following prehabilitation had a slower deterioration effect 
post-surgery. CRC survivors participating in prehabilitation had decreased LOS, decreased loss of FC, and decreased loss of LBM. Pancreatic cancer 
survivors participating in supervised full body strengthening and aerobic exercise pre-surgery had decreased pulmonary complications.

Conclusions: These findings suggest gastrointestinal cancer survivors participating in both supervised or unsupervised prehabilitation may decrease their 
perioperative LOS. Improvements in FC, and maintenance of LBM, decrease the risk of post-surgical complications. Further research regarding prehabilitation 
in gastrointestinal cancer survivors is needed due to limited available literature.





Maximizing Oncology 
Patient Throughput
Maximizing Oncology Patient Throughput While Maintaining Social Distancing Guidelines for COVID19

Joshua Hickman, Jennifer Snide, Stephanie Davis, Cristan Howard

D-HH - Norris Cotton Cancer Center

Background: This method of data analysis was adopted and used to test the impact of clinic volumes and flow of oncology patients to our clinic at Norris Cotton Cancer 
Center (NCCC) Lebanon during COVID-19. With no published methods on how to decrease clinic volumes due to pandemic, we were left with using existing capacity 
management tools to maintain safe patient throughput of an average of 200 appointments per day in accordance to organizational social distancing guidelines.

Methods: Members of the NCCC leadership team used existing data and analytical tools, which were previously deployed for pre-COVID initiatives, to assess volume 
impact to a clinical system that was trying to establish new standards for social distancing. Sources of data abstraction were started in Dartmouth-Hitchcock programs 
which were exported to Microsoft Excel for review and manipulation. 

Data was used to assess daily and weekly capacities to establish clinic capacities and better manage patient throughput. Graphs and charts were used with 
Plan-Do-Study-Act (PDSA) formats to make changes to processes that pre-determined how we schedule and see patients within our clinic.

Results: Through the data analysis, we were able to establish and monitor hourly capacities in our clinics to maintain adequate social distancing during COVID-19. 
Capacities we examined were number of spaces within our waiting rooms and number of exam rooms available (n=25). These tools were designed to be scalable which 
were used to change capacities due to resources being variable by day of the week. Through PDSA methods, we established hourly and daily capacities of patients based 
upon the number of patients we could move through our clinics per hour. 

As a result of using existing data analysis tools, we were able to conceptualize new tools to help us during a time where we needed to increase our clinic volumes to meet 
demand.

Conclusions: With proper data metrics, we successfully were able to establish clinical capacities for all in person appointments at our Lebanon NCCC clinic. By further 
understanding our maximum patient throughput per hour, we were further able to establish goals and usage of technology based options for clinic visits such as telephone 
calls or video tele-medicine. The need for these technology based options ranged from 6% to 17% per day to maintain organizational social distancing practices. 

The methods of using existing tools and new tools led to a movement to use them in an organizational wide format which gave all clinics access to the tools developed 
within the NCCC. These tools were used to help clinic management teams assess hourly, daily and weekly volumes to better plan schedules and resources needed to care 
for patients during the COVID-19 pandemic.





Patient Reported 
Outcomes: Cellular 
Therapy
Patient Reported Outcomes in Patients Undergoing Cellular Therapy at Dartmouth Hitchcock

Alexandra Donovan, A. Hali Roy, Dorothy McKenna, Charlotte Coughenour, Kate Caldon, Lisa Wesinger, Lynn Root, Christi Hayes, Kenneth Meehan, MD

DHMC - Norris Cotton Cancer Center

Background: Patient reported outcomes (PROs) are a measure of any aspect of a patient’s health that comes directly from the patient, without interpretation by a 
clinician.  Several PRO studies have demonstrated increased fatigue, depression, anxiety post-hematopoietic stem cell transplant.  Other studies have 
demonstrated correlation between PROs and objective outcomes such as overall survival and GVHD. Here we evaluate PROs in patients undergoing cellular 
therapy at Dartmouth-Hitchcock as a needs assessment to determine how to improve such PROs.

Methods: Patients undergoing hematopoietic stem cell transplant or CAR-T cell therapy at DHMC were provided with two surveys, the PROMIS-29 and NCCN 
Distress Thermometer, which were collected at baseline (pre-cellular therapy), and 1mo, 3mo, 6mo, and 12mo post-cellular therapy. PRO scores were interpreted 
using the NIH PROMIS tools, and compared between and among patients.

Results: A total of 32 patients had enrolled at time of this interim evaluation, with analysis conducted on 18 patients completing surveys at more than one time 
point.  Surprisingly, our surveys reveal most patients report decreased anxiety at 1mo post-transplant compared to baseline; however, most patients report worse 
depression and fatigue 1mo post-transplant. Most patients demonstrated worse outcomes 1mo post transplant with improved symptoms at 3-6mo post-transplant.

Conclusions: Our interim analysis demonstrates increased depression and fatigue post transplant, with reduced anxiety post-transplant. These symptoms were 
most heavily reported at 1-3 months, and suggest interval improvement in symptoms starting at 6 months post-transplant.

Notes: Future Directions:  Despite many studies evaluating, few studies have addressed interventions designed to improve PROs. We are currently developing a 
study evaluating the effects of a psychosocial educational intervention on PROs with hopes of reducing anxiety, depression, and fatigue post-cellular therapy.





Potential Germline 
Findings: Somatic Tumor 
Testing
Potential germline findings identified during somatic tumor testing: room for improvement.

Heather Wright1, Sundas Khan2, Melissa Cuke2, Marie Wood2

1 DHMC, 2 UVM

Background: Genomic testing, useful for treatment planning and identification of patients for clinical trials, may indicate the presence of a germline mutation. We 
sought to evaluate the incidence of potentially actionable germline mutations detected via genomic testing and determined rates of germline testing among patients 
with potential germline mutations.

Methods: We conducted a retrospective review at the University of Vermont between 03/02-11/19 of patients undergoing genomic testing that was reviewed for 
mutations in 60 genes associated with hereditary cancer. Proportions with 95% confidence intervals are presented and comparisons made using a X2 test.

Results: 342 patients underwent genomic testing over the study period. 59% (203/342) had a mutation in ≥ 1 gene associated with hereditary cancer. Most common 
tumor types with potential germline mutations include: NSCLCA (25%), CNS (18%), ovarian (8%) and sarcoma (8%). Potential germline mutations were most 
commonly identified in TP53, CDKN2A, PTEN, and RB1. 58 patients underwent germline testing of which 19% were positive for germline mutations. Of patients with 
mutations in the highly penetrant BRCA, PALB2, and Lynch genes, 71% were positive for germline mutations. Only 18% (36/203) of patients with potential germline 
results were referred for genetic counseling.

Conclusions: Genomic testing can reveal hereditary cancer syndromes. 19% of patients who underwent genetic testing in this cohort had a pathogenic germline 
mutation which enriched to 71% when considering genes rarely mutated in tumors (BRCA, PALB2, and Lynch genes). Only 17% of this cohort underwent genetic 
testing, representing a significant missed opportunity given the implications of these findings for both patients and families.





Results of Genetic Testing: 
Colorectal Carcinoma

Results of Genetic Testing Among Patients Undergoing Surgery for Colorectal Carcinoma in a Community Hospital Setting

Karin Cole1, Alex Jones2

1 Portland Surgical Associates, 2 Tufts University School of Medicine

Background: Most cases of colorectal cancer (CRC) occur sporadically, though heritable factors may contribute to 5-10% of cases. The most commonly recognized 
heritable syndrome associated with CRC is Lynch Syndrome (LS), characterized by germline mutations in DNA mismatch repair (MMR) genes. Germline mutations in 
other genes, including APC, MUTYH, and STK-11, are associated with less frequently observed syndromes.

Methods: A total of 162 patients who underwent surgical resection of the colon or rectum for a diagnosis of CRC between 2011 and 2020 were considered for the 
present analysis. Serum testing for germline mutations was conducted based on abnormal MMR protein testing, clinical suspicion for a heritable mutation, and patient 
preference. Prevalence of germline mutations was subsequently calculated.

Results: MMR protein testing was abnormal in 32 of 157 patients for which results were available. Based on this abnormal finding, 13 patients underwent serum testing 
for germline mutations. An additional 11 patients with unavailable or normal MMR testing underwent testing based upon clinical suspicion. The resultant prevalence of 
germline mutations in this population was found to be 10/162 (6.2%).

Compared with 152 patients with no mutation identified, patients with germline mutations were more likely to have right-sided tumors (70% vs. 39%) and were younger 
(59 vs. 66 years old at time of surgery).

Conclusions: The observed prevalence of germline mutations in this population was similar to previously reported values. Community surgeons need to be familiar with 
indications for genetic testing and management of results.





The Effect of Extended 
Panel Molecular 
Testing
The Effect of Extended Panel Molecular Testing on Treatment Decisions for Patients with Lung, Breast and Colon Cancer.

Sara Topalovic, Christian A. Thomas

New England Cancer Specialists

Background: Genomic tumor testing via extended panel molecular testing (EPMT) is utilized to treat cancer patients with “targeted therapy” but testing is not 
always performed. We investigated which patients with stage IV lung, breast or colon cancer underwent EPMT and whether their test result did or did not change 
treatment decisions.

Methods: From 2016-2020 1,010 patients with stage IV lung, breast or colon cancer at NECS were analyzed: EPMT result available (Y/N), EPMT result (tier I-III), 
therapy directed by EPMT (Y/N), and reasons why EPMT-directed therapy was not initiated.

Results:  EPMT results were available for 296 patients (29.3%). EPMT use increased over time as did the proportion of patients undergoing cell free DNA testing: 
2016/17: 12 (tissue 8, cell free DNA 4); 2017/18: 69 (tissue 58, cell free DNA 11); 2018/19: 96 (tissue 71, cell free DNA 25); 2019/20: 180 (tissue 116, cell free DNA 
64). 21.5% (n=45) of lung cancer patients, 24% (n=12) of the breast cancer patients and none of the colon cancer patients received EPMT directed therapy. 
Reasons for patients to not receive EPMT directed therapy were: 

1. no actionable results: 103 (43.1 %).
2. receiving standard of care treatment: 46 (19.2%).
3. performance status inadequate: 36 (15.1%).
4. actionable mutation discovered but not acted upon: 35 (14.6%).
5. clinical trial eligible: 13 (5.4%). 
6. targeted therapy declined by patient: 6 (2.5%).

Conclusions: The use of EPMT has increased over time, in part because of cell free DNA testing. EPMT results have the potential to change treatment 
recommendations but they are only available in a fraction of patients and many obstacles remain preventing patients from receiving EPMT-directed therapy. 
Strategies to improve EPMT utilization for all eligible patients and to support implementation of EPMT directed therapy are needed.





A bleeding tendency of 
the 8th degree
A bleeding tendency of the 8th degree- A case of Acquired Hemophilia A

Odeth Barrett-Campbell, Monic Drescher

Dartmouth-Hitchcock Medical Center

Background: Acquired hemophilia A (AHA) is a rare, but serious bleeding disorder with high mortality rates caused by the presence of autoantibodies to factor VIII 
(FVIII) and occurs later in life. Lack of awareness of the condition may delay diagnosis and lead to life-threatening bleeding.

Methods: Case presentation

Results: An 82 year old man with CVA on aspirin and aortic stenosis presented to the Hemophilia Clinic with a 1 month history of spontaneous sublingual hematoma, 
large ecchymosis on his legs, rectal bleeding and hematuria. Labs revealed normal PT, prolonged PTT, low FVIII activity level (11%, normal 50-150%) and high FVIII 
inhibitor level (11.2, normal <0.40 BU), which confirmed diagnosis of AHA.  FIX, FXI and von Willebrand levels were normal. CT chest/abdomen/pelvis was normal. He 
received a 4 week course of Rituximab with clearance of the inhibitor and resolution of bleeding. Colonoscopy and cystoscopy were performed without bleeding 
complication. Cystoscopy was notable for a bladder stone attached to nodular enlarged prostate. Cystolitholapaxy and prostate biopsy are now planned.

Conclusions: It is crucial for early recognition of AHA given risk of spontaneous severe bleeding from the mucosa or soft tissue. Most cases are idiopathic but there is 
need to rule out autoimmune disorders or malignancies. The management entails a 2 step approach: 1. To control bleeding with agents such as FVIII inhibitor 
bypassing activity or recombinant FVIIa  2. To eliminate the inhibitor with rituximab, cyclophosphamide, steroids or combination.  Once remission is achieved, although 
rare, there is a risk of recurrence. A routine follow-up and screening with aPTT prior to any invasive procedure should be considered.





Immunotherapy related 
cardiotoxicity
A stun to the heart- a case of immunotherapy-related cardiotoxicity

Emma Hanlon1, Odeth Barrett-Campbell2, Daniel Storms3

1 Geisel School of Medicine, 2Section of Hematology & Oncology, Dartmouth-Hitchcock Medical Center, 3 Section of Cardiology, Dartmouth-Hitchcock Medical Center

Background: Immune checkpoint inhibitor (ICI)-related cardiotoxicity is uncommon, but the expansion of immunotherapy will likely lead to more cases.  It can have a 
fulminant course with a case fatality rate of up to 50%, which highlights need for early recognition.

Methods: Case Report

Results: A 60 year old man with advanced small cell carcinoma, most recently treated with cycle 2 of nivolumab, presented following an episode of diaphoresis, 
hypotension, and chest pain in the context of 3 weeks of dyspnea, orthopnea, palpitations and fatigue.  He was admitted for NSTEMI as troponin was elevated.  Echo 
showed a normal ejection fraction and no wall motion abnormalities.  He was taking prednisone 40mg daily for presumed pneumonitis, however CT chest was negative 
for parenchymal changes or pulmonary embolism. Cardiac MRI was notable for delayed gadolinium enhancement in the epicardial region of the mid septum and 
inferior wall, in keeping with myocarditis. Coronary CT did not reveal obstructive coronary artery disease. He received methylpred 1g/day for 3 days with improvement 
in symptoms and decline in troponin. He was discharged on a tapering dose of prednisone.

Conclusions: The presentation is of ICI-induced myocarditis is variable but can have a rapidly deteriorating course. The onset is usually within 1 month of starting 
treatment or after 2-3 cycles, consistent with this patient’s time- course. Combination immunotherapy increases the risk of cardiotoxicity and has an earlier onset of 
symptoms (12-15 days). Treatment involves use of high dose steroids and permanent discontinuation of immunotherapy. Mycophenolate, infliximab or anti-thymocyte 
granulocyte may be added to refractory cases.





Hemolysis and 
Thrombocytopenia
A Case of Hemolysis and Thrombocytopenia Associated with Human Babesiosis in an Immunocompromised Host

Simrun Bal, Odeth Barrett-Campbell

DHMC

Background: Human babesiosis represents an emerging health risk in a variety of geographic regions, with an incidence that has been increasing in the northeastern 
US, where Babesia microti is endemic. The presentation can be variable depending on immune status, ranging from asymptomatic infection to severe disease, with 
complications such as ARDS, DIC, or renal failure which highlights the need for early recognition and treatment.

Methods: Case Presentation:

A 73-year-old woman with primary adrenal insufficiency presented with a 3 day history of fever, night sweats and malaise.  She denied recent travel, but her daughter, 
a veterinary technician, had recently been ill with similar symptoms. Exam was notable for mild scleral icterus and diffuse ecchymoses over the arms. Labs 
demonstrated thrombocytopenia (39K), indirect hyperbilirubinemia and elevated AST.  A peripheral smear revealed basophilic intra-erythrocytic inclusions suggestive of 
a parasite involving ~6% of total erythrocytes along with schistocytes. Babesia/Malaria testing of the peripheral smear was positive. Lyme disease or anaplasmosis 
were ruled out. Babesia microti antibody testing was still pending at time of report.

Results: Clinical improvement was noted with prompt initiation of azithromycin 500 mg daily and atovaquone 750 mg twice daily, as well as stress-dose steroids in the 
setting of adrenal insufficiency. A repeat peripheral smear is planned to assess for improvement in parasite load.

Conclusions: Thrombocytopenia with markers of hemolysis can produce a wide differential diagnosis. In an endemic geographic area such as the northeastern US, it 
is crucial to consider tick-borne illnesses such as babesiosis, particularly who are immunocompromised. This clinical vignette demonstrates a rare presentation of 
human babesiosis in a host at risk for significant decline, but who, with prompt treatment with azithromycin and atovaquone, had resolution of her signs and symptoms 
of babesiosis.





Radiation-Associated 
Cutaneous 
Angiosarcoma
A Case of Radiation-Associated Cutaneous Angiosarcoma Development After Prior Breast Malignancy

C. Barker1, P. Merriam2

1 University of Massachusetts Internal Medicine Residency, 2 Dana-Farber Cancer Institute Center for Sarcoma and Bone Oncology

Background: Radiation therapy is an important part of cancer treatment, with over 50% of patients receiving radiation for their disease. Secondary cancers are a rare 
but serious complication following radiation for primary malignancies. Approximately 5% of patients who receive therapeutic radiation will experience this secondary 
effect.

Methods: Case Report

Results: 64-year-old female with a history of infiltrative ductal carcinoma, ER+ PR + Her2-, was treated with lumpectomy, 4 cycles of adjuvant chemotherapy followed 
by endocrine therapy. Approximately 18 months post RT, she noticed blisters with associated pain within the mammary crease of her right breast. She underwent three 
biopsies and, per local reports, these were negative for malignancy but contained “lymphatic malformations related to radiation”. She underwent surgical breast 
reduction 11 months later. Surgical pathology reported the tissue demonstrated multifocal cutaneous angiosarcoma, arising in the background of extensive atypical 
post-radiation vascular proliferations. No evidence of metastatic disease on imaging. She received 4 cycles of bevacizumab, gemcitabine and paclitaxel and underwent 
radical resection of right breast sarcoma and overlying radiation field skin. She is followed yearly with surveillance imaging, no evidence of disease 10 years post initial 
diagnosis of cutaneous angiosarcoma.

Conclusions: Early detection of radiation-associated angiosarcoma is challenging. Predisposing risk factors are not well-defined with no clear or specific screening 
recommendations for patients who have undergone radiation other than those for surveillance of primary malignancy. Since mammographic findings are often 
non-specific, skin thickening is often the only relevant finding, however, it is difficult to differentiate dermal lesions from thickening secondary to radiation.





Refractory 
hemophagocytic 
lymphohistiocytosis
A case of refractory hemophagocytic lymphohistiocytosis and anaplastic DLBCL

A. Smith, E. Bengtson

Dartmouth-Hitchcock Medical Center

Background: HLH is a disorder of uncontrolled immune activation and inflammation. It may be primary or secondary (driven by infection, malignancy, or autoimmunity) 
and has high mortality even with therapy.

Methods: A 54-year-old woman presented with 6 weeks of fatigue, fever, rash, and abdominal pain. Labs revealed pancytopenia and elevated ferritin, LDH, 
triglycerides, ESR, CRP, and sCD25. CT showed hepatomegaly and splenomegaly. Infectious work-up was negative. Bone marrow biopsy showed no 
hemophagocytosis. 

Due to concern for adult-onset Still’s disease/macrophage activating syndrome she was treated with prednisone and methotrexate. She improved, but symptoms 
recurred with steroid taper. Repeat marrow biopsy was unchanged.

She had multiple hospitalizations for symptom flares associated with cytopenias and elevated ferritin and received steroids and tocilizumab with rapid improvement. A 
third marrow biopsy showed hemophagocytic histiocytes, confirming HLH, and she started etoposide and dexamethasone with plan for allogeneic HSCT. 

During chemotherapy she developed pulmonary embolism, lactic acidosis, and pancytopenia. She opted for comfort care and died 6 months after initial presentation.

Results: Autopsy revealed metastatic anaplastic DLBCL in the spleen, liver, lymph nodes, and kidneys. Bone marrow PCR testing for B-cell IgH and T-cell receptor 
gene rearrangements subsequently returned suspicious for clonality.

Conclusions: We describe a case of refractory HLH driven by DLBCL diagnosed on autopsy. Anaplastic DLBCL is a variant associated with an aggressive course and 
poor prognosis. This case illustrates an unusual presentation with no lymphadenopathy, and demonstrates the importance of maintaining high clinical suspicion for 
occult hematologic malignancy in cases of refractory HLH.





Acute myeloid 
leukemia
Acute myeloid leukemia with hepatic infiltration presenting as obstructive jaundice

Landis R. Walsh1, Chaofan Yuan2, James T. Boothe2, Heather E. Conway2, Andres E. Mindiola Romero2, Odeth O. Barrett-Campbell1,2, and Frederick Lansigan1,2

1 Geisel School of Medicine at Dartmouth, 2 Dartmouth-Hitchcock Medical Center

Background: Extramedullary manifestation of Acute Myeloid Leukemia (AML) is rare but confers a significantly worse prognosis. Most commonly it presents as 
myeloid sarcoma, but there have been reports of AML presenting as cholestasis with obstructive jaundice. In these cases, induction therapy is delayed for cholestasis 
workup due to concerns of chemotherapy toxicity exacerbated by liver dysfunction or concerns of untreated, concurrent cholecystitis progressing to sepsis in a severely 
neutropenic patient.

Methods: A 55-year-old woman presented with progressive right upper quadrant abdominal pain, jaundice, and laboratory workup concerning for acute leukemia. Her 
initial CBC showed a WBC 115.6 x103/uL and 60% peripheral blasts. Bedside ultrasound showed thickening of the gallbladder and pericholecystic fluid, and serum 
metabolic panel revealed transaminitis and cholestasis (total bilirubin 3.3mg/dL). Subsequent imaging including CT, HIDA scan, and MRCP indicated no biliary duct 
dilation, obstructive process, or choledocholithiasis, suggesting primarily hepatocellular injury rather than biliary tract pathology. Liver biopsy confirmed AML infiltration 
of the liver.

Results: Hydroxyurea was initiated as cytoreductive therapy during cholestasis workup and our patient’s liver function improved with total bilirubin levels normalizing to 
1.5mg/dL. Full-dose 7+3 induction with cytarabine and daunorubicin was then initiated. Bone marrow biopsy review at 14 and 30 days showed no residual leukemia, 
with significant hypocellularity noted at Day 30. She is currently being evaluated for allogeneic stem cell transplant with a goal of curative intent.

Conclusions: Our case highlights the utility of cytoreductive therapy as a rapid temporizing measure for hyperleukocytosis, providing important time for diagnostic 
workup prior to initiation of induction chemotherapy.





Primary cutaneous 
Diffuse large B cell 
lymphoma
Primary cutaneous Diffuse large B cell lymphoma leg type with bilateral Bells Palsy as initial presentation

Ximena Jordan Bruno, Julian Sprague

University of Vermont

Background: Primary cutaneous diffuse large B cell lymphoma leg type is an uncommon type of primary cutaneous lymphoma with an aggressive clinical course and 
usually suboptimal response to standard chemotherapy. Mostly affects females in their 7th or 8th decade of life and represents around 1 percent of all primary 
cutaneous B cell lymphomas.

Methods: 81 y old female with past medical history of atrial fibrillation on anticoagulation and hypertension who was admitted to the hospital in two opportunities with 
signs and symptoms consistent with bilateral Bells palsy and who was found to have a progressive right sided leg rash that was biopsied.

Results: Skin biopsy consistent with primary cutaneous diffuse large B cell lymphoma leg type

Conclusions: This presentation with bilateral Bells palsy has not been thus far described in the literature in association with a diagnosis of diffuse large B cell 
lymphoma leg type





T cell/histiocyte rich 
B-cell lymphoma
T cell/ histiocyte rich B-cell lymphoma: A difficult diagnosis to make

Rachael Steinhauer1, Olutayo A. Sogunro2, Eugene Lewis2

1 Frank H. Netter MD School of Medicine, 2 St. Vincent’s Medical Center

Background: Non Hodgkins Lymphoma (NHL) is among the top 10 causes of cancer mortality, and diffuse large B-cell lymphoma (DLBCL) is the most common type 
of NHL. Rarely, DLBCL appears with an atypical histologic presentation and an aggressive clinical course, termed T-cell/histiocyte rich B cell lymphoma (T/HRBCL). 
Because of its uncommon occurrence and varying presentation, the difficulty in T/HRBCL is in making the diagnosis.

Methods: Case: A 55-year-old male presented with acute on chronic renal failure, weight loss, and acute gastrointestinal bleeding. He was found to have significant 
retroperitoneal lymphadenopathy that was biopsied and revealed B-cell lymphoma. He rapidly declined, developing upper gastrointestinal bleed and septic shock. CT 
scan imaging of the abdomen revealed a large cystic mass lesion arising from the fundus of the stomach and infiltrating the spleen. He underwent an exploratory 
laparotomy, splenectomy, gastric wedge resection of the fundus, and a distal pancreatectomy. Pathology revealed T-cell rich B-cell lymphoma. He is being treated with 
R-CHOP therapy.

Results: A multidisciplinary approach is essential to obtain a definitive diagnosis for T/HRBCL. This patient presented initially with vague symptoms and had multiple 
re-admissions before a diagnosis was made. T/HRBCL is associated with an aggressive disease course and unclear evidence regarding adequate response to 
R-CHOP therapy, further underscoring the need for accurate diagnosis.

Conclusions: This case depicts the importance of understanding the varying clinical presentations, immunohistochemical analysis, and the diagnostic and therapeutic 
challenges of a patient with T-cell/histiocyte rich B-cell lymphoma.





Unusual presentations 
of high-grade B-cell 
lymphoma
Unusual presentations of high-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 rearrangements

Clayton LaValley, Sarah Gillett, Diego Adrianzen Herrera, Katherine Devitt, Joanna Conant

University of Vermont Medical Center

Background: High-grade B-cell lymphoma (HGBL) with MYC and BCL2 and/or BCL6 rearrangements is a clinically aggressive malignancy with frequent extranodal 
involvement and widespread disease at presentation. Approximately half transform from indolent lymphomas. Cytogenetic abnormalities define these entities, and 
timely submission of tissue for FISH is essential for proper diagnosis and treatment.

Methods: Case #1: 53-year-old man with knee pain and inguinal lymphadenopathy. Imaging revealed an irregular mass in the left popliteal fossa and widespread 
disease with osseous, soft tissue, and lymph node involvement. Biopsies showed inguinal marginal zone lymphoma and popliteal HGBL with MYC and BCL2 
rearrangements.

Case #2: 59-year-old woman with chest pain, dyspnea and leg swelling. Imaging revealed pleural effusions, pericardial effusion causing tamponade, pericardial mass 
encasing the RCA and compressing the right heart, and mediastinal lymphadenopathy. Pericardial fluid showed involvement by HGBL with MYC and BCL6 
rearrangements, and bone marrow biopsy showed low-grade follicular lymphoma.

Case #3: 65-year-old woman with chest pain, 10 cm mediastinal mass, diffuse adenopathy, leukocytosis, and thrombocytopenia. Flow cytometry of the peripheral blood 
revealed a CD10+ clonal B-cell population. Bone marrow biopsy showed involvement by HGBL with MYC and BCL6 rearrangements.

Results: The 105 primary brain tumors consisted of 74 glioblastomas, 13 astrocytomas, 5 oligodendrogliomas, and 13 unspecified or other subtypes. 96/105 patients 
received successful GTT results. A total of 208 clinically actionable gene aberrations were listed in the successful reports. The most commonly mutated genes were, in 
order: EGFR, TP53, IDH1, PTEN, and CDKN2A. The average number of courses of treatment administered to each patient was 2.08; average duration of each course 
of treatment was 142.3 days. The most commonly prescribed drug was temozolomide, followed by bevacizumab, abemaciclib, trametinib, and pembrolizumab.

Discussion: We present three HGBL cases with unusual presentations: Two that transformed and involved uncommon extranodal sites, and one de-novo case with 
leukemic presentation. This series illustrates the wide spectrum of disease in HGBL. We emphasize that high suspicion and prompt cytogenetic identification are 
essential for accurate diagnosis and treatment.




