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Abstract
Cancer is currently classified and treated using an approach based on 
tissue of origin. Ambiguous or incorrect diagnoses, however, are com-
mon and often go unnoticed. Clinical cancer sequencing can provide 
diagnostic precision, therapeutic direction, and hereditary cancer risk 
assessment. This report presents a patient with an initial diagnosis of 
metastatic pancreatic adenocarcinoma (PDA), a disease with a dismal 
prognosis. Tumor sequencing revealed genomic abnormalities incon-
sistent with PDA, instead suggesting serous ovarian cancer. This molec-
ular rediagnosis was further refined by the identification of a BRCA2 
truncating mutation in the tumor, subsequently confirmed to be a 
germline event. These findings prompted the initiation of platinum-
based chemotherapy, which produced a life-altering response, and 
referral to genetic counseling for her offspring. These results sug-
gest that clinical tumor sequencing can simultaneously clarify diag-
noses, guide therapy, and inform familial risk, even in patients with 
end-stage metastatic disease, making the case for the development 
of specific strategies to deploy sequencing coupled with big data in 
oncology to improve clinical cancer management. (J Natl Compr Canc 
Netw 2015;13:835–841)
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it was positive for CK7 and CK19 and negative for 
CK20, TTF-1, ER, CGA, and synaptophysin, with 
these results interpreted as PDA. On external review, 
a tertiary medical center pathologist concurred with 
this diagnosis. The patient underwent decompressive 
bile duct stenting and was referred to our institution 
with a diagnosis of stage IV PDA. 

On presentation, because of the patient’s relative-
ly young age at diagnosis of advanced-stage cancer, she 
was referred for genetic counseling, which revealed no 
family history of hereditable cancer. Plasma was sent 
for cell-free DNA (cfDNA) sequencing.7 A baseline 
staging CT scan was obtained before the planned 
initiation of gemcitabine and nanoparticle albumin-
bound paclitaxel therapy.8 Results of this CT showed 
evolving findings, including ascites with peritoneal 
thickening, a complex 6.1-cm right adnexal lesion, 
and the absence of a discrete pancreatic mass, which 
was reinterpreted as a lymph node conglomerate (Fig-
ure 1B and C). Extensive celiac plexus retroperito-
neal lymphadenopathy with bile duct compression 
remained. An examination of a repeat biopsy again 
showed poorly differentiated adenocarcinoma. How-
ever, immunohistochemistry staining at our institu-
tion suggested a pelvic serous carcinoma (Figure 1C, 
inset). These new CT results and disparate pathologic 
conclusions suggested the possibility that this patient 
was incorrectly diagnosed with PDA and instead had 
advanced serous ovarian cancer. However, before the 
biopsy results were available, the patient’s clinical 
course rapidly deteriorated because of untreated pro-
gressive disease, pulmonary emboli, pleural effusions, 
and renal failure, and she required respiratory support 
in the intensive care unit. She then developed sepsis 
and organ failure, progressing to a moribund clinical 
state that precluded therapeutic intervention until 
her clinical status could be improved. A detailed clini-
cal timeline of this case is available in Appendix 1 
(available online, in this article, at JNCCN.org).

Due to the uncertainty in diagnosis from con-
ventional imaging and marker studies, targeted cap-
ture and deep sequencing of tumor DNA for 236 
genes and related loci of interest was performed.9 
This uncovered a complex combination of genomic 
alterations among key cancer-associated genes in 
the tumor genome, including focal genomic ampli-
fications of MYC (8q24.21), CCND3 (6p21.1), and 
SOX2 (3q26.33). We also identified mutations in TP53 
G245D, DNMT3A Y197*, and BRCA2 I605fs*11 (Fig-

The practice of genomically driven cancer medicine is 
accelerating in oncology clinics. Such precision oncol-
ogy depends on the timely identification of one or more 
molecular abnormalities for which tumor growth and 
progression depend, and then rationally targeting these 
pharmacologically. Consequently, treatments targeting 
specific genetic lesions that span many tumor types are 
being tested independent of the organ of origin for indi-
vidual cancers.1 Nevertheless, systemic therapies based 
on an organ of origin classification remain the mainstay 
of cancer management. The accuracy of pathologic di-
agnosis, therefore, is critical to ensure timely delivery of 
life-saving and potentially curative primary treatment 
to the estimated 1.6 million patients with cancer diag-
nosed annually in the United States.2 However, con-
ventional pathologic approaches are limited in their 
diagnostic sensitivity.3,4 The economics, feasibility, and 
availability of clinical cancer genome sequencing are 
improving and will complement pathologic review to 
improve diagnostic accuracy. Moreover, such molecular 
characterization during the standard diagnostic process 
will not only simultaneously facilitate the choice of 
therapy, targeting somatic aberrations of significance, 
but also identify the 5% to 10% of patients with inher-
ited cancer-causing mutations,5,6 impacting the care of 
index patients and their families.

This report presents a patient initially diagnosed 
with stage IV pancreatic adenocarcinoma (PDA) 
based on conventional imaging and pathologic as-
sessment. Clinical tumor sequencing was performed 
to identify somatic and germline mutations and focal 
DNA copy number alterations that, when analyzed 
in the context of population-scale cancer genome 
data, refined the original diagnosis and identified a 
lesion of clinical significance to inform both indi-
vidualized therapy and family counseling.

Case and Results
A 54-year-old woman presented to a community hos-
pital with jaundice, anorexia, and 20-pound weight 
loss. An abdominal and pelvic CT showed a 5-cm 
mass at the head of the pancreas with intrahepatic 
and extrahepatic biliary dilatation and involvement 
of the celiac plexus with extensive retroperitoneal 
lymphadenopathy (Figure 1A and B). Results of a CT-
guided biopsy of the pancreatic mass showed a poorly 
differentiated adenocarcinoma. Initial review of the 
specimen with immunohistochemistry indicated that 
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ure 2A). Although KRAS was sequenced to an average 
depth of 446-fold coverage, no mutations were present. 
Sequencing of cfDNA also indicated no KRAS muta-
tions in the circulation, despite abundant TP53 G245D 
(5% in cfDNA), suggesting approximately 10% of cfD-
NA was circulating tumor DNA. Subsequent germline 
testing confirmed the BRCA2 frameshift mutation as an 
inherited truncating mutation introducing a premature 
stop codon (Appendix 2; available online, in this ar-
ticle, at JNCCN.org). This allele (G602fs; adjacent to 
the same polyA tract) is identical to a previously identi-
fied BRCA2 germline mutation in a patient diagnosed 
with an MYC-amplified, TP53-mutant ovarian carci-
noma, who experienced a 32-month complete response 
to platinum therapy.10 Moreover, this is a low-incidence 
variant; only a single report of this likely pathogenic 
allele in the germline of patients with breast or ovar-
ian cancer has been found in relevant clinical variant 
databases.11,12 Although the presence of mutant TP53 
(G245) is generally not discriminatory for a specific can-
cer type (Appendix 3; available online, in this article, 
at JNCCN.org), the absence of a KRAS mutation in a 
putative PDA diagnosis was unexpected because of its 
presence in 93% of these tumors.13,14 These findings, 
in addition to the presence of the other amplified and 
mutated genes, suggested that this patient’s disease was 
unlikely pancreatic in origin.

To determine whether a diagnosis of PDA was 
consistent with these genomic findings, we assembled 
a compendium of mutational and DNA copy number 
alteration data from 9122 samples across 30 tumor types 
(see Appendix 4, available online, in this article, at 
JNCCN.org). 

Although the overall frequency in PDA for any 
one of the genomic alterations in the genes observed 
in our index patient (excluding TP53) was 21.4%, 
these gene aberrations are much more commonly 
observed in high-grade serous ovarian carcinomas, 
affecting 60.2% of patients (Figure 2B). Moreover, 
if we assume the PDA diagnosis was true, then the 
probability that we would encounter a patient with 
PDA with this ensemble of lesions in their genome 
is vanishingly small (<10-8; see “Methods”). Alter-
natively, because these lesions are common in se-
rous ovarian cancers (Figure 2B), we determined the 
relative probability of observing this combination of 
lesions in a patient diagnosed with high-grade ovar-
ian cancer compared with PDA (see “Methods”). 
We estimated this tumor was 1280 times more likely 
to have a molecular diagnosis of serous ovarian car-
cinoma based solely on the genomic abnormalities 
observed in the tumor genome. These mutational 
findings became available only during the patient’s 
hospitalization and confirmed the repeat imaging 
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Figure 1  Imaging and pathology reveal ambiguous diagnosis. (A) Coronal CT of the abdomen shows confluent retroperitoneal and porta hepatis 
lymphadenopathy (top arrows) resulting in moderate obstruction of the common bile duct (left and bottom arrows). A mass is inseparable from the 
pancreas (right arrow). (B) The status of key markers determined from immunohistochemistry at the time of initial diagnosis (left) and after referral 
to our institution (right) is shown with the expected percentage of patients with positive and negative results in the indicated tumor types. Im-
munohistochemistry results correspond to indicated imaging (left and right, respectively). (C) Results of an abdominal CT show a normal-enhancing 
pancreas (left, top arrows) without focal masses or pancreatic ductal dilation. Leftmost arrow indicates enlarged retroperitoneal lymph nodes located 
close to the pancreas, with ascites apparent around the liver and spleen. Right image of the pelvis shows an enhancing mass in the left adnexa (right 
arrow) and a predominantly cystic mass in the right adnexa (other arrows). Inset image shows that tumor cells are present separately and in small 
clusters with pleomorphic atypical nuclei, dark chromatin, and prominent nucleoli, and that the cytoplasm is eosinophilic and vacuolated (hematoxy-
lin-eosin, original magnification x400). 
Abbreviations: adeno, adenocarcinoma; NA, not assessed.
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and histologic findings suggesting ovarian cancer 
(Appendix 1; available online, in this article, at 
JNCCN.org).

Although the patient’s clinical status did not im-
prove sufficiently to allow for the administration of 
cytotoxic chemotherapy15 (Appendix 1, available at 
JNCCN.org), the presence of a sensitizing BRCA2 
lesion suggested that tumor-directed therapy could be 
considered. Based partly on these genomic analyses 
and after consultation with a multidisciplinary ethics 
committee, the patient was administered 150 mg of 
carboplatin (area under the curve of 5, based on an 
estimated glomerular filtration rate of 0 mg/mL/hr), 

which is a platinum-based treatment with maximal 
therapeutic activity in ovarian cancers with germ-
line or somatic BRCA1 and BRCA2 mutations,16,17 
such as the index patient. A week after the admin-
istration of this low dose of platinum chemotherapy, 
the patient’s organ failure reversed, enabling her to 
participate in genetic counseling with her children. 
She was eventually discharged and has since had op-
timal interval cytoreduction to no visible disease and 
with minimal residual disease seen at surgery after 
completing 6 cycles of neoadjuvant chemotherapy. 
Although her pretreatment CA-125 was 4495 U/
mL, this decreased to 37 U/mL after therapy and be-
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Figure 2  Clinical sequencing of a tumor genome refines a molecular diagnosis and treatment course with systemic therapy. (A) Clinical next-gener-
ation sequencing reveals a tumor genome with a high burden of both focal (candidate target identified in red) and broad DNA copy number altera-
tions, with 3 mutant genes observed (top; copy number segmentation is shown across the autosomes). (B) The frequency of the ensemble of genomic 
aberrations identified by sequencing (panel A) was assessed in a large compendium of genomic data across >9000 tumors. Although the frequency 
of alteration in these genes was 21.4% in pancreatic cancers (asterisk in center of figure), they affect 60.2% of all serous ovarian cancers (asterisk at 
top of figure) with significant heterogeneity across tumor types and organ systems. (C) Coronal abdominal CT after the third cycle of chemotherapy 
demonstrates near-complete resolution of the previously noted confluent retroperitoneal and porta hepatis lymphadenopathy. A biliary stent (left 
arrows) and a normal-appearing pancreas (right arrow) are noted. There is resolution of ascites. The adnexal mass (not shown) is decreased in size 
compared with the pretreatment scan. Black arrow into Panel D indicates the time point in the course of treatment at which the image was ob-
tained. (D) The evolving response to platinum treatment was apparent in the rapid reduction of both pretreatment CA-125 (left axis, light blue) and 
the frequency of the TP53 G245D mutation in tumor-derived circulating cell-free DNA (cfDNA; right axis, dark blue). Treatment (red dotted lines) and 
the dates of sampling (x-axis) are indicated.
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fore surgery (Figure 2C and D). To confirm this ob-
jective clinical response molecularly, we sequenced 
cfDNA from peripheral whole blood obtained after 2 
cycles of single-agent carboplatin therapy. The TP53 
G245D mutation, present at a frequency of 5% be-
fore treatment, was now undetectable (limit of de-
tection, 0.003%). Together, these data reaffirm the 
deep molecular remission experienced by the patient 
as a result of platinum therapy.

Discussion
This report presents a patient with a molecular rediag-
nosis enabled by clinical sequencing and population-
scale tumor genome data, which also directed a life-
saving therapeutic course and informed the patient 
and her family of a hereditary cancer risk. The clinical 
ramifications of this sequencing are multifaceted, in-
forming several aspects of the patient’s cancer man-
agement. Although the correct diagnosis for this par-
ticularly ambiguous case was determined by repeated 
imaging and specialty pathology review, this required 
3 independent pathology consultations across 3 insti-
tutions, which resulted in considerable costs in both 
time and significant morbidity. This report demon-
strates how integration of targeted sequencing and 
population-scale genomic data across many cancer 
types can provide a level of diagnostic accuracy that is 
difficult to achieve via histopathology alone. The im-
portance of this molecular reclassification is validated 
by the long-established observation that solid tumors 
originating in the abdominopelvic compartment 
have markedly different prognoses and site-specific 
treatment regimens that improve clinical outcome.18 
Additionally, the patient was negative for CA19-9, 
the commonly used tumor marker to test for PDA. 
However, because of the sensitivity and specificity of 
CA19-9,19 its absence is diagnostically uninformative. 
Therefore, rediagnoses through a combination of tu-
mor sequencing with population-scale genomic data, 
such as in the present case, is complementary to the 
work of others who are using sequencing to refine the 
origins of cancers of an unknown primary.18,20 

The genomic aberrations identified in this tu-
mor genome informed a therapeutic intervention. 
This patient experienced significant and ongoing 
sensitivity to platinum-based chemotherapy, a re-
sponse predicted from prior work that demonstrated 
both longer platinum-free intervals and overall sur-

vival in patients with loss-of-function BRCA1 and 
BRCA2 mutations compared with their BRCA wild-
type counterparts.16,17 Although cisplatin-based che-
motherapy is indicated for select patients with PDA 
who have germline BRCA mutations, the lack of a 
family history across 3 generations did not suggest 
a familial syndrome; therefore, germline testing was 
not initially performed.21 Given the patient’s declin-
ing functional status, the medical oncologist initially 
treating the patient for PDA recommended gem-
citabine and nab-paclitaxel8 in lieu of oxaliplatin, 
irinotecan, leucovorin, and fluorouracil (FOLFIRI-
NOX).22 As a result, the patient’s poor functional 
status would have prevented platinum treatment in 
the absence of a molecularly refined diagnosis con-
firming ovarian cancer with a sensitizing BRCA2 
mutation. Lastly, the identification of this patho-
genic germline BRCA2 mutation triggered screening 
and counseling for a hereditary cancer risk among 
the patient’s family members.

The broader impact of large-scale clinical se-
quencing on patient outcomes in oncology has yet 
to be established. However, as with similar reports 
of sequencing showing exceptional treatment re-
sponse in individual patients, specific strategies can 
be proposed and formally tested with the accrual 
of sufficient data. First, our data indicate that, not-
withstanding the present focus on somatic mutation 
detection with molecular testing, the concurrent se-
quencing of patient-matched normal specimens al-
low for simultaneous somatic mutation and germline 
pathogenic allele detection in the same test, despite 
its associated costs, logistical complexities, and re-
porting ambiguities. This would have provided the 
present patient a hereditary cancer diagnosis in a 
timely fashion while also reducing costs and ineffi-
ciencies associated with a separate reflexive germline 
test. Nevertheless, few commercial or academic cen-
ters require such paired tumor and matched normal 
samples for clinical implementation of sequencing 
assays. Our results also provide a demonstration, 
albeit limited, of the potential for such testing in 
patients with advanced-stage disease in whom treat-
ment may otherwise appear futile. Although the 
benefits of establishing a lesion of therapeutic signifi-
cance in advanced metastatic disease are unknown, 
this case highlights the ability of such testing to 
contribute to a rediagnosis that leads to successful 
alternative systemic therapy. Moreover, even though 
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the correct diagnosis was eventually achieved with 
conventional means, it came too late to affect care 
in a rapidly declining patient without compelling 
evidence for a sensitizing mutation. In the absence 
of molecular evidence to support platinum sensitiv-
ity, the provision of chemotherapy to a dying patient 
would have been otherwise difficult to justify.15,23–26 

Because of the shorter treatment window for patients 
with advanced-stage disease, these results allude to 
the potential for initiating prospective sequencing of 
patients with cancer earlier in the diagnostic process, 
as would likely have benefited this patient. Together, 
these strategies indicate the opportunity for improv-
ing the care of molecularly defined patients across 
the spectrum of their cancer management.

Methods

Study Approval
The collection and genomic analysis of this patient 
sample was performed in accordance with a protocol 
approved by the Committee on Human Research at 
the University of California San Francisco (approval 
numbers 13-12574 & 13-13986). Informed consent 
for genomic analysis was obtained from the patient 
at the time of sample collection.

Sequencing  and Bioinformatics
Tumor sequencing was performed as previously de-
scribed,9 as was the profiling of cfDNA.7 Individual 
genomic lesions were subsequently inspected manu-
ally in our laboratory using primary sequencing data, 
as were DNA copy number alterations of interest 
genome‐wide. 

Large-Scale Cancer Genome Data
All genomic data presented here are available in the 
cBioPortal for Cancer Genomics27 and were inferred 
from either whole-exome sequencing or high-resolu-
tion single-nucleotide polymorphism arrays. These 
data included 426 serous ovarian carcinomas acquired 
from The Cancer Genome Atlas (TCGA) provision-
al and published data28 and 224 patients with PDA 
from TCGA and the International Cancer Genome 
Consortium.13,28,29 All mutations and DNA copy num-
ber alterations of interest were manually reviewed. 

The Relative Probability of Cancer Diagnoses
To determine the relative probability of an ovarian 
versus PCA diagnosis given the ensemble of genomic 

aberrations observed from tumor sequencing, we cal-
culated the probability of data given a PDA diagno-
sis assuming independence among alterations, which 
is approximately correct as the product of the prob-
abilities of any 2 lesions was estimated to be greater 
than or equal to the rate at which they co-occur (data 
not shown). This probability is therefore equal to the 
product of the probabilities of each individual lesion 
among the 6 observed (Figure 2A) to which we added 
an additional event to represent the probability of 
being KRAS wild-type. The probability of any given 
lesion in a particular tumor type was estimated as its 
frequency in that population determined from our 
9122-tumor compendium of genomic data. Due to the 
nature of the reported clinical sequencing results, we 
assumed that for the 229 genes that were sequenced 
but in which no alteration was reported, that these 
were either wild-type or of ambiguous functional 
impact or clinical relevance, and therefore assigned 
a probability equal to one. We performed a similar 
calculation for both ovarian and pancreas cancers, 
determined the overall probability of each diagnosis 
from their frequencies in the population (1.37% and 
1.48%, respectively),30 and calculated the relative 
probability as the sum of the ratios of the probabilities 
of ovarian or pancreas cancer given the genomic aber-
rations and the overall probabilities of each diagnosis.
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high-grade ovarian serous carcinoma 
than in pancreatic ductal adenocarci-
noma.

3.  Some gene mutations are associated 
with a small number of cancer types, 
whereas others are associated with 
many different cancer types, with 
varying frequencies. Which of the fol-
lowing genes is the least discriminatory for individual tumor 
types?
a.  BRCA1
b.  KRAS
c.  TP53
d.  BRCA2

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet.

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/70209; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1.  Hereditary cancers that result from germline mutations in 

the BRCA1/2 genes may have different characteristics when 
compared to sporadic cancers.  Which of the following 
statements about BRCA-associated cancer is TRUE.
a.  BRCA mutations may be associated with increased sensi-

tivity to platinum chemotherapeutics.
b.   BRCA-associated cancers are associated with older age 

at diagnosis.
c.  Patients with ovarian cancer with germline BRCA muta-

tions have a shorter overall survival than patients with 
sporadic ovarian cancers.

d.  The incidence of pancreatic cancer is the same in patients 
with and without germline BRCA mutations.

2.  True or False:  KRAS mutations are more likely to occur in 
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October 9, 2013 Presenting Symptoms: 54-year-old woman presented to the ED with jaundice, anorexia, 
20-pound weight loss, and worsening abdominal pain. Abdominal ultrasound showed a 
pancreatic head mass with adjacent lymphadenopathy resulting in biliary obstruction. A 
dilatation of the intrahepatic bile duct and common bile duct was present.  

October 11, 2013 Contrast-enhanced CT Scan Impression (see Figure 1A): Large pancreatic head mass consistent 
with a clinical history suggestive of pancreatic cancer; extensive mesenteric and retroperitoneal 
lymphadenopathy; intrahepatic and extrahepatic biliary ductal dilatation; and a distended 
gallbladder.

October 12, 2013 Tumor Marker: CA 19-9, 4 U/mL. No additional tumor markers were requested. 

October 21, 2013 CT-Guided Biopsy of Retroperitoneal Mass: Biopsy was insufficient for diagnosis.

October 24, 2013 CT-Guided Biopsy of Retroperitoneal LN: LN sections show a poorly differentiated 
adenocarcinoma. Tumor cells exhibit focal acinar-like and glandular structures and are composed 
of pleomorphic and hyperchromatic nuclei. Tumor is CK7+, CK20–, and CK19+. Findings are 
consistent with poorly differentiated adenocarcinoma favoring pancreaticobiliary origin.

October 29, 2013 Pathology Review: The biopsy performed on October 10 was reviewed at an academic institution. 
Pathologists concurred with the diagnosis of poorly differentiated adenocarcinoma of likely 
pancreaticobiliary origin.
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November 13, 2013 Initial visit to the Medical Oncologist at UCSF: Patient’s history, imaging, and pathology reports 
were reviewed. She consented for tissue sequencing and orders were written for gemcitabine 
and nab-paclitaxel chemotherapy. Staging CT of the chest, abdomen, and pelvis was also ordered.

November 21, 2013 Contrast-Enhanced Staging CT (see Figure 1C): Contrast-enhanced abdominal CT at the level of the 
pancreas shows a normally enhancing pancreas without focal masses or pancreatic ductal dilation. 
Enlarged retroperitoneal LNs in close proximity to the pancreas are present. The discrete pancreatic 
mass identified at initial CT is reinterpreted as LN conglomerate. Ascites are also seen around the liver 
and spleen. In the pelvis adnexa, there is a predominantly cystic mass in the right adnexa. There is a 
large amount of ascites in the pelvis.

December 3, 2013 CT-Guided Biopsy of Retroperitoneal LN (see Figure 1, inset): Poorly differentiated 
adenocarcinoma. 

ICU Admission and Clinical Hospital Course

December 7, 2013–
January 3, 2014

Patient was admitted to the ICU from the Emergency 
Department after presenting with dyspnea. CT 
angiogram showed bilateral pulmonary emboli 
and pleural effusions. She had acute renal failure 
secondary to acute tubular necrosis in the setting 
of contrast nephropathy and a history of type 2 
diabetes mellitus. The patient’s ability to receive 
tumor-directed treatment during her admission 
was delayed initially because of renal failure due 
to acute tubular necrosis. Her respiratory status 
improved with thoracentesis and anticoagulation. 
Her renal failure initially improved with medical 
management; however, she then developed septic 
shock due to peritonitis resulting in acute worsening 
of her renal dysfunction.

December 7, 2013 
Diagnostic and therapeutic thoracentesis 
was performed, and tissue was sent for 
clinical sequencing. 

December 8, 2013 
CA 125 levels were 4495 U/mL.

December 11, 2013 
Immunohistochemistry results from the 
December 3 biopsy were available: WT–
1+, p53+, CK7+, and CK20+, suggesting 
serous adenocarcinoma.  

January 3, 2014 
Tumor sequencing results are available 
and significant for a BRCA mutation with 
a mutation profile confirming ovarian 
cancer.

January 10, 2014 Treatment: On the day of chemotherapy administration renal function was poor but stable with 
a creatinine level of 3.6 mg/dL. Given her renal dysfunction, malnourished state, and ECOG 
score of 4, she was not otherwise a candidate for chemotherapy. However, her BRCA2 mutation 
supported platinum-sensitive disease and 150 mg of carboplatin (AUC, 0) was administered. On 
the days after chemotherapy, her renal function worsened and she became uremic and anuric 
with creatinine levels peaking at 6 mg/dL. She was not a candidate for dialysis because her clinical 
status precluded further chemotherapy. However, day 7 postchemotherapy she began producing 
urine. Her mental status cleared, kidney function improved, and she was able to receive 
chemotherapy cycle 2 three weeks later. She was discharged to a rehabilitation facility on January 
31, 2014.

 
Abbreviations: AUC, area under the curve; ED, emergency department; ICU, intensive care unit; LN, lymph node; UCSF, University of California, San 
Francisco.

Appendix 1 Detailed Clinical Timeline.
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Appendix 2 Testing confirmed a germline BRCA2 II605fs*11 frameshift mutation. Blue indicates 
insertion of adenine in the polyA tract. The normal sequence is GGAAAAAAA{dupA}TACCG 
(the duplicated base is noted in the brackets). The adenine insertion causes a frameshift, and 
creates a premature stop codon rendering this allele nonfunctional. The mutation in this patient 
is identical to a previously identified BRCA2 germline mutation in a patient diagnosed with an 
MYC-amplified, TP53-mutant ovarian carcinoma (G602fs, adjacent to the same polyA tract).10

32907420 32907440 

G G A A A A A A A A T A C C G 
Gly Lys Lys  Ile  Pro 
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Appendix 3 TP53 mutations in cancer. The x-axis indicates cohorts used for comparative genomic 
analysis. The y-axis depicts the frequency of TP53 mutations in the cohort. TP53 mutations are 
ubiquitous and are therefore not discriminatory between most individual cancer types.  
Data from the cBioPortal Web site. Available at: www.cbioportal.org. Accessed June 11, 2014.
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Appendix 4  Compendium of tumors used for comparative genomic analysis. For Figure 2B we used 
publically available data from 9122 primary tumors to assess the frequency of genetic abnormalities 
seen in our index case across cancer. Much of these data have been published and abbreviated 
references are included next to the cohort’s name, where available. All cohorts who had at least one 
tumor with one of our patient’s 5 genetic abnormalities (focal genomic amplifications of MYC, CCND3,  
and SOX2 or mutations in DNMT3A, and BRCA2) were included.   
Data from the cBioPortal Web site. Available at: w ww.cbioportal.org. Accessed June 11, 2014.


