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CASE REPORT
Dr. Won: This is the case of a 72-year-old woman who presented to

her primary care physician with persistent left upper quadrant

abdominal pain. Abdominal ultrasound revealed a pancreatic mass.

Subsequent CT imaging confirmed a 2.4 cm pancreatic head mass

with multiple small volume liver lesions, lymphadenopathy, and a

peritoneal implant. Biopsy of one of the liver lesions confirmed
metastatic adenocarcinoma, consistent with a pancreatic primary.
Dr. Abou-Alfa: Dr. O’Reilly, would you expect this patient to be
jaundiced on presentation?
Dr. O’Reilly: Pancreatic head tumors classically present with pain-
less jaundice. However, it is not uncommon for patients, especially
those with uncinate tumors or small masses, not to present with
jaundice.1 The presence of a large exophytic pancreatic head mass
would raise the suspicion of a neuroendocrine tumor.2

Dr. Won: The patient’s past medical history was significant for
hypertension, dyslipidemia, and hypothyroidism. She was a former
smoker, with a 55-pack-a-year smoking history. Her family history
was notable for a brother with a leukemia of unknown type diag-
nosed at age 50 and a half-sister with uterine cancer.
Dr. Abou-Alfa: What, if any, risk factor does this patient have for
developing pancreatic cancer?
Dr. O’Reilly: Smoking is a known epidemiological risk factor for
pancreatic cancer; however, the relative risk contribution of cancer
is much less than in lung cancer. Smoking confers a 2.5–3 times
higher risk of pancreatic cancer but is associated with 30� higher
risk of lung cancer.3 Prospective data show that patients with a
family history of pancreatic cancer have lower risk of developing
pancreatic cancer than smokers.4

Dr. Abou-Alfa: Dr. Shamseddine, what are the data regarding smok-
ing and the risk of cancer in Lebanon?
Dr. Shamseddine: Smoking prevalence rates among men are in the
range of 50%–60%. In women, the prevalence has increased from
28% in the 1960s to 35% in 1992.5 Based on our Tumor Registry
at the American University of Beirut Medical Cancer, the most
common cancers in men are lung (28.5 per 100,000 cases) and
bladder cancer (28 per 100,000 cases), which can be attributed to
smoking habits.6 In women, the most common cancer is breast
(69.15 per 100,000), followed by colorectal (10.75 per 100,000).6

Based on the 2003 Registry data, pancreatic cancer accounts for

only 1.5% of cancers.7 Over the past 30 years, the frequency of lung

cancer has increased in both sexes; however, colorectal has de-

creased, contrary to what is seen in Western countries. We postu-

late that may be the result of dietary differences and the Mediter-

ranean diet. We continue to collect data in the Tumor Registry about

other malignancies and their risk factors, including pancreatic
cancer.
Dr. Yu: I would add that in patients who stop smoking for more than
10 years, their risk of developing pancreatic cancer drops to the
same level as the general population.8,9 Age is also a risk factor for
pancreatic cancer, with each decade of life leading to increased
risk.10 In regard to family history, there is a half-sister with uterine
cancer; if there was a strong history of colon cancer, one may
consider a familial Hereditary Nonpolyposis Colorectal Cancer
(HNPCC) or Lynch syndrome; however, that is not present in this
patient’s history.11

Dr. O’Reilly: The presence of leukemia in a first-degree relative with
pancreatic cancer makes one consider whether there is a potential
link of a p53 mutation. Li-Fraumeni syndrome is an autosomal
dominant disorder characterized by p53 gene mutation in which
patients develop multiple malignancies including sarcomas, breast
cancer, and leukemias, with an early age of onset of cancer.12

Dr. Abou-Alfa: If this patient had a daughter who was very con-
cerned for her risk of pancreatic cancer, would you recommend
screening for pancreatic cancer?
Dr. O’Reilly: This is an area of continued research. There is no
proven screening intervention that alters the natural history of
pancreatic cancer. There is indirect evidence that in selected
high-risk families, such as in BRCA carriers, and possibly HNPCC
and hereditary pancreatitis patients, there may be a benefit of
surveillance.13,14 Other groups of patients who may benefit from
surveillance are those with intraductal papillary mucinous neo-
plasms (IPMNs) seen on radiographic imaging.15 There is no con-
sensus on what screening test should be used or how often sur-
veillance should be done. In this individual, with no clearly defined
genetic syndrome, the patient should undergo recommendations
for the general population, eg, avoid or stop smoking. It is important
to recognize that surveillance measures in nonselected populations
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can lead to unnecessary evaluation stemming from the high false
positive rate, and they are of uncertain utility.14

Dr. Won: The patient’s review of symptoms was notable for inter-
mittent mild back pain relieved with NSAIDS and was otherwise
negative. She remained physically active and able to complete all
her activities of daily living. On physical examination, she was a
robust woman with vitality, who appeared younger than her stated
age of 72. White blood cell count (WBC) was 15.3 K/mcL with an
absolute neutrophil count (ANC) of 9.9 K/mcL and monocyte count
of 0.9 K/mcL, hemoglobin 12.7 g/dl, and platelets 372,000 mcL. A
basic metabolic panel and liver function tests were normal with a
bilirubin of 0.2 mg/dl. Tumor markers included a cancer antigen
(CA) 19–9 that was elevated to 609 units/mL and a carcinoembry-
onic antigen (CEA) of 10.8 ng/dl.
Dr. Abou-Alfa: Is further staging evaluation necessary prior to treat-
ment?
Dr. Naghy: I am concerned about the patient’s back pain symptoms,
which could represent bony metastatic disease. Is there a role of
bone scan in complete staging?
Dr. Yu: Back pain is very common in pancreatic cancer and usually
results from retroperitoneal extension of the tumor, and rarely from
metastatic disease. Our practice at MSKCC is that once metastatic
disease is established, I do not do further staging in the absence of
symptoms. In the setting of adenocarcinomas, bone scans are not
indicated in the absence of symptoms. If the patient had back pain
symptoms that were concerning, a bone scan would not be the ideal
modality for evaluation. In that setting, an MRI of the spine would be
the better imaging tool.
Dr. Won: Dr. Haydar, can you please comment on the CT scan?
Dr. Haydar: The images we are looking at form the portal venous
phase, with a hypo-attenuating lesion in the pancreas, in between
the duodenum and the SMA (Figure 1). There are few lymph nodes
around the left renal vein. In the liver, multiple small hypo-attenu-
ating lesions are seen in segment 4A, segment 3, and segment 2,
suspicious for metastasis.
Dr. Abou-Alfa: Dr. Shamseddine, what would be your treatment
recommendations for this patient?
Dr. Shamseddine: FOLFIRINOX is to be considered in this fit patient.
The FOLFIRINOX data are level 1 evidence for advanced pancreatic

cancer. The ACCORD/PRODIGE study randomized phase III

study for patients with untreated metastatic pancreatic cancer to

FOLFIRINOX vs. gemcitabine.16 All patients had an ECOG 0–1

performance status. The results showed a tripling of the response

rate (31.6% compared to 9.4%) and doubling of median survival

with 11.1 months in the FOLFIRINOX arm compared to 6.4 months

in the gemcitabine arm. This study showed the biggest increment

improvement in the treatment of pancreatic cancer to date.

Dr. Yu: This patient presented to the clinic in September 2010,

shortly after the FOLFIRINOX data were presented at ASCO 2010.17

At that point, there was still significant debate about whether to use

this regimen, especially in view of the significant toxicity. However,

the data were very compelling, and despite the patient’s advanced

age, she was very fit and functional, so we decided to go ahead with

treatment with FOLFIRINOX.

Dr. Won: There were significantly more grade 3 and 4 toxicities in

the FOLFIRINOX group. These included febrile neutropenia, throm-

bocytopenia, diarrhea, sensory neuropathy, and elevation in liver

enzymes. Despite this, the subgroup analysis showed that even

older patients �65 years old did better in the FOLFIRINOX arm

compared to gemcitabine.

Dr. Abou-Alfa: Can our colleagues at the American University of

Beirut and the National Guard Hospital in Riyadh tell us about their

experience with FOLFIRINOX?

Dr. Mukherjee: Given the patient’s good performance status and the

data from the ACCORD study, we would also recommend this

regimen for this patient, and we are already using it at the American
University of Beirut.
Dr. El-Olayan: At the National Guard Hospital in Riyadh, we still favor
single-agent gemcitabine or gemcitabine in combination with a
platinum compound if the performance status of the patient allows.
Unfortunately, the majority of our patients in Riyadh present late
with very advanced disease and are frail, thus are less likely to
tolerate FOLFIRINOX.
Dr. Saltz: FOLFIRINOX is a regimen that we have in our toolbox to
use against pancreatic cancer; however, it is not for all patients, as
we have discussed. We all agree that it should be reserved to
patients with a good performance status. The data are compelling to
support its use. Chronological age should not, however, determine
the use of aggressive regimens; rather, the functional age should be
considered.
Dr. Naghy: I still feel that gemcitabine should be used. The toxicity
of FOLFIRINOX is worse than gemcitabine, and shouldn’t I worry
about quality of life?
Dr. O’Reilly: In this study, quality-of-life measures were measured
and were equivalent in the two groups.16 Poorly controlled pancre-
atic cancer is the biggest degradation for quality of life. For many,
the balance is in favor of better disease control when we consider
the symptomatology of advanced pancreatic cancer.
Dr. Abou-Alfa: Dr. Yu, would you give FOLFIRINOX? Would you give
the full dose regimen as reported in the ACCORD/PRODIGE study?
Dr. Yu: This needs to be carefully considered. If you look carefully at the
ACCORD/PRODIGE study data, the median dose of FOLFIRINOX
received was approximately 80%. Especially in a patient who is 72
years old, I would start at 80% of the reported dose.

Figure 1. Baseline CT abdomen with contrast.
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Dr. O’Reilly: Our MSKCC experience was presented at ASCO 2012.18

We did a retrospective study starting in 2010, identifying patients
with stage III or IV pancreatic cancer with an ECOG 0–1 who
received FOLFIRINOX and evaluated their outcomes. Baseline
characteristics were very similar to the trial, with the exception that
the MSKCC review included 29 stage III patients. The outcomes
were very similar to what was reported in the ACCORD study. The
median overall survival was equivalent at 11.1 months. Patients
were treated with an 80% dose reduction compared to the parent
regimen. Our toxicity rates were slightly less than the original trial.
Growth factor was used in almost 80% of patients. Dose reductions
were made in 52% of stage IV patients and in 47% of stage III
patients. Furthermore, 44% of patients were able to receive second-
line treatment with gemcitabine-based treatment. Our experience at
MSKCC shows that FOLFIRINOX is an active regimen with accept-
able toxicity in selected patients treated at 80% dose intensity.
Based on each individual patient’s clinical and functional status,
you can justify the use of single-agent therapy, doublet, or three
drugs as in FOLFIRINOX.
Dr. Won: The patient was started on FOLFIRINOX with an 80% dose
reduction. G-CSF was given with each cycle. The patient tolerated
treatment very well, and the dose was escalated to 90% of the
parent dosage for cycle 4. She developed nausea and vomiting, and
the dosage was reduced back to 80%. She required one hospital-

ization for diarrhea. The patient developed anemia and thrombocy-
topenia requiring dose reductions, with subsequent recovery of her
blood counts to hemoglobin of 11–12 g/dl and platelet count
ranging from 128,000 to 289,000/ mcL. After 6 cycles of treatment,
she had a great response to treatment with significant decrease in
the primary mass, hepatic lesions, and lymph nodes. Her CA19–9
level dropped from 609 to 47 units/ml. After 12 cycles, the oxalip-
latin was stopped for sensory neuropathy, and she was maintained
on FOLFIRI with continued response.

Nineteen months into treatment, the patient developed herpes
zoster. She was treated with acyclovir with resolution of the infec-
tion. When she returned for treatment, her CBC showed a WBC 10
K/mcL, Hgb 9.6 g/dl, and platelets 61,000 mcL. Treatment was
held for the thrombocytopenia. It was felt that the recent viral
infection and medication contributed to the thrombocytopenia.
However, her platelet count did not recover, and a few weeks later,
she was found to have hemoglobin 6 g/dl and platelet of 12,000
mcL without clinical bleeding. The patient was admitted to the
hospital for evaluation. She received red blood cell and platelet
transfusions. Workup revealed no signs of hemolysis (Table 1).

A blood smear showed red cell dysplasia, rare blasts, left shift of
myeloid cells, and a paucity of platelets (Figure 2). The hematology
service was consulted; the anemia and thrombocytopenia were felt
to be due to extensive chemotherapy. The left shift and rare blasts

Table 1. Laboratory data during hospitalization

Variable Reference range, adults On admission Day 2, post-transfusions

Hematocrit (%) 34–46 18.2 27.4

Hemoglobin (g/dl) 11.5–16 7.4 9.5

Platelet (mcL) 160,000–400,00 12,000 53,000

White blood cell count (K/mcL) 4–11 7.4 6.6

Differential count (%)

Neutrophils 38–80 21

Lymphocytes 12–48 52

Monocytes 0–12 24

Eosinophils 0–7 1

Blasts 0 0

Reticulocyte count 1.1

Haptoglobin (mg/dl) 30–200 74

Fibrinogen (mg/dl) 190–387 346

Urea nitrogen (mg/dl) 6–20 20

Creatinine (mg/dl) 0.6–1.3 1.1

Total bilirubin (mg/dl) 0–1 0.6

Asparate aminotransferase (units/L) 10–27 29

Alanine aminotransferase (units/L) 5–37 22

Lactate dehydrogenase (units/L) 12–246 562

Iron (mcg/dl) 34–165 311

Ferritin (ng/ml) 6–200 646

Vitamin B12 (pg/ml) 211–9111 �1600

Thyroid-stimulating hormone (mcUnits/ml) 0.55–4.78 4.75
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could be seen in a patient who has received recent growth factors.
The patient was discharged from the hospital after repeat blood
counts remained stable after transfusion with hemoglobin 9.5 g/dl
and platelet 53,000 mcL.
Dr. Saltz: The fact that she was so anemic with a reticulocyte count
of 1.1 suggests a compromised bone marrow from prolonged
chemotherapy. The other question that arises is how much of the
thrombocytopenia is from sequestration from hepatic fibrosis given
the long duration of time she was on irinotecan-based treatment.
Dr. Abou-Alfa: This brings up an important point. She has now been
on almost 2 years of therapy, but where do you draw the limit of how
much FOLFIRINOX to give?
Dr. Yu: In general, we are very reluctant to stop chemotherapy in
patients with pancreatic cancer. We maintain patients on FOLFIRI
after stopping oxaliplatin for neuropathy. In a phase II trial that
compared FOLFIRI alternating with gemcitabine vs. gemcitabine
alone in untreated metastatic pancreatic cancer, the response rate
was much higher in the FOLFIRI group with a doubling of 6-month
PFS compared to gemcitabine alone.19 We discuss these data to
show that some data support keeping patients on FOLFIRI after
FOLFIRINOX.
Dr. Saltz: In colon cancer, with the addition of oxaliplatin, there was
a beginning of discussion regarding chemotherapy holidays. The
OPTIMOX study in colon cancer is a very important study and for
me defines the management of metastatic disease.20 The issues
surrounding pancreatic cancer are the same ones addressed in the
colon cancer 10 years ago. The issue in pancreatic cancer is how
far to push the oxaliplatin. We all know that neuropathy is an
important detriment to the quality of life and not very well assessed
in the formal quality-of-life assessments.
Dr. O’Reilly: This is a dilemma that we did not have in the previous
era of pancreatic cancer: what to do with our patients who are doing
well on long duration of treatment. We are starting to explore
treatment breaks in a carefully selected subset of patients with
well-controlled disease.
Dr. Won: Unfortunately repeat blood work one week later showed
persistent cytopenias, WBC 7.3 K/mcL, hemoglobin 7.5 g/dl, and
platelet 10,000 mcL. Differential counts revealed absolute neutro-
phil count (ANC) 1 K/mcL with elevated monocytes at 45%. The

patient had a bone marrow biopsy and aspirate performed. This

revealed a mildly hypercellular marrow with 10% blasts, 27%

monocytes, erythroid dysplasia, and decreased megakaryocytes

(Figure 3). Based on the multilineage dysplasia seen, blast count of

less than 20%, and overproduction of mature monocytic cells, a

diagnosis of myelodysplasia/chronic monomyelocytic leukemia was

made.

Dr. Abou-Alfa: What do you think about this diagnosis of myelodys-

plasia/chronic myelomonocytic leukemia in a patient with long

duration of treatment for pancreatic cancer?

Dr. Yu: In retrospect, the patient has a family history of leukemia and

presented with mild leukocytosis. Even prior to her pancreatic

cancer diagnosis, she has had a long-standing history of mild

leukocytosis that was not previously evaluated. The other aspect is

that she has been on ongoing chemotherapy for a long time, and

whether this played a role in the evolution of any underlying bone

marrow disorder she may have had.
Dr. Saltz: I would be very careful about making any assumptions
about association. In the colorectal cancer experience, an enor-
mous number of patients have been treated so far with FOLFOX
and/or FOLFIRI with no increased incidence of MDS or leukemia.
Dr. Won: Therapy-related MDS accounts for 10%–20% of cases of
MDS or acute myelogenous leukemia (AML). It is classically asso-
ciated with exposure to alkylating agents or radiation with an
average latency period of 5–7 years and associated with chromo-
some 5 and 7 abnormalities.21 Exposure to topoisomerase II inhib-
itors (etoposide, doxorubicin, epirubicin) has been associated with
a shorter latency period of 1–3 years after chemotherapy.22 In this
case, patients often present with overt leukemia and rarely with
MDS. Cytogenetic abnormalities associated with topoisomerase in-
hibitors are 11q26, t(9,11), or 21q22.22 There have been very few
case reports (total of 6 cases) describing MDS/AML as therapy-
related effects after exposure to oxaliplatin.23–25

Dr. Saltz: It is very important to recognize the very small number of
case reports of therapy-related MDS/AML in a five-year period and
consider the many thousands of patients treated with similar regi-
mens in the same time period. This incidence is similar to the

Figure 2. Peripheral blood smear: high-power view (100�) of monocytes. Figure 3. Bone marrow aspirate is relatively hypercellular with monocytic and
dysplastic myeloid elements (40�).
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incidence of MDS/leukemia in the general population, so one must
be very skeptical to make an association for therapy-related MDS.
Dr. Temraz: I agree with Dr. Saltz. I do not think that this is a
therapy-related MDS. If it were, the prognosis is dismal, regardless
of treatment. The only curative approach would be an allogeneic
bone marrow transplant, which the patient is not a candidate for
given her stage IV pancreatic cancer.
Dr. Makanjoula: If we go back to the original debate about FOLFIRINOX
vs. gemcitabine-based treatment to balance the toxicity and morbidity
effects, has the decision to use FOLFIRINOX been worth the
complications? I do not think this is a therapy-related MDS, but I ask
this question in regard to the chemotherapy toxicity, hospitalization
for diarrhea, and development of neuropathy she experienced.
Dr. Yu: Over two years and prior to the MDS diagnosis, the patient
was hospitalized only once for the diarrhea. She has been living her
life and traveling and came to the clinic once every two weeks. I
think FOLFIRINOX controlled this patient’s disease, thereby allow-
ing her to have an excellent quality of life. If the MDS had never
developed, she would have continued with her lifestyle. Even now,
although she does require transfusions, she still feels very well.
Dr. Won: The patient’s bone marrow cytogenetic analysis did not show
a del 5q, del 7q or monosomy 5, 7, or del 20q. She was started on
treatment for her myelodysplastic syndrome with decitabine, a DNA
hypomethylating agent. Repeat bone marrow analyses after three
cycles of treatment show an improvement in her blast count. She
remains pancytopenic and is transfusion dependent. In regard to the
pancreatic cancer, the most recent CT scan shows that our patient
continues to have stable disease three months off treatment.
Dr. Abou-Alfa: The paradigm for the management of advanced
pancreatic cancer is changing with new treatment regimens like
FOLFIRINOX leading to longer durations of response and disease
control. Treatment for advanced pancreatic cancer requires a
thoughtful consideration of a patient’s functional status and overall
health. This case illustrates the challenges of managing the longer
term toxicities of metastatic pancreatic cancer. Our patient likely
had an underlying subclinical myelodysplasia prior to her pancre-
atic cancer and did not develop a therapy-related myelodysplasia.
Her prolonged chemotherapy for pancreatic cancer may have
accelerated bone marrow failure.
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