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Selected Summaries

Metastatic pancreatic cancer: Another option?

Conroy T, Desseigne F, Ychou M, Bouché O, Guimbaud R,
Bécouarn Y, Adenis A, Raoul J-L, Gourgou-Bourgade S, de la
Fouchardière C, Bennouna J, Bachet J-B, Khemissa-Akouz F,
Péré-Vergé D, Delbaldo C, Assenat E, Chauffert B, Michel P,
Montoto-Grillot C, Ducreux M, for the Groupe Tumeurs Digestives
of Unicancer and the PRODIGE Intergroup. (Nancy University
and Centre Alexis Vautrin, Nancy; Centre Léon Bérard, Lyon;
Centre Val d’Aurelle and Centre Hospitalo-Universitaire Saint-
Eloi, Montpellier; Centre Hospitalier Universitaire Robert Debré,
Reims; Institut Claudius Regaud, Toulouse; Institut Bergonié,
Bordeaux; Centre Oscar Lambret, Lille; Centre Eugène Marquis,
Rennes; Centre René Gauducheau, Nantes; Hôpital Ambroise
Paré, Boulogne-Billancourt; Centre Hospitalier, Perpignan;
Hôpital de la Croix Rousse, Lyon; Centre Hospitalier Henri
Mondor, Créteil; Centre Georges-François Leclerc, Dijon; Rouen
University Hospital and University of Rouen, Rouen; Unicancer–
Bureau d’Etudes Cliniques et Thérapeutiques, Paris; Institut
Gustave Roussy, Villejuif; and Paris-Sud 11 University, Le
Kremlin-Bicêtre, France.) FOLFIRINOX versus gemcitabine for
metastatic pancreatic cancer. N Engl J Med 2011;364:1817–25.

SUMMARY
In this study, investigators from France report on the utility of an
aggressive regimen in the treatment of metastatic pancreatic cancer,
in which 342 patients were randomly assigned to gemcitabine or
FOLFIRINOX group. This PRODIGE 4/ACCORD 11, phase II trial
was conducted at 15 centres and then expanded to 48 centres during
phase III. Patients were 18–76 years of age and had an Eastern
Cooperative Oncology Group (ECOG) performance status of 0–1.
These 342 patients, with histologically and cytologically confirmed
measurable metastatic pancreatic adenocarcinoma, who had not been
previously treated with chemotherapy, were randomly assigned to
receive FOLFIRINOX (oxaliplatin 85 mg/m2, irinotecan 180 mg/m2,
leucovorin 400 mg/m2 and fluorouracil 400 mg/m2 given as bolus
followed by 2400 mg/m2 given as 46-hour continuous infusion every
2 weeks) or gemcitabine (1000 mg/m2 weekly for 7 of 8 weeks and
then weekly for 3 of 4 weeks) alone. Six months of chemotherapy was
given in both groups of patients who had a response and could tolerate
the chemotherapy well. Study patients were followed every 3 months
until death; median follow up was 26.6 months. The primary end-
point for phase III was overall survival (OS); secondary end-points
were progression-free survival (PFS), tumour response, safety and
quality of life. The objective response rate was 31.6% (95% CI 24.7–
39.1) in the FOLFIRINOX group and 9.4% (95% CI 5.4–14.7) in the
gemcitabine group (p<0.001). Both OS and PFS were improved with
FOLFIRINOX; median OS was 11.1 v. 6.8 months in the gemcitabine
group (hazard ratio [HR] 0.57; 95% CI 0.45–0.73; p<0.001), and
median PFS was 6.4 v. 3.3 months (HR 0.47; 95% CI 0.37–0.59;
p<0.001). At 6 months, 31% of the FOLFIRINOX group v. 66% of
the gemcitabine group had a definitive decrease in quality of life
scores (HR 0.47; 95% CI 0.30–0.70; p<0.001).

Overall survival at 6, 12 and 18 months was 75.9%, 48.4% and
18.6%, respectively, in the FOLFIRINOX group compared with
57.6%, 20.6% and 6%, respectively, in the gemcitabine group.

COMMENT
Gemcitabine remains the standard therapy for metastatic disease,
with a response rate of 6%, a median survival of 5–6 months, and
a 1-year survival rate <20%. Numerous randomized clinical trials
conducted with gemcitabine-based doublets have not shown
substantial improvements in survival, although the gemcitabine–
erlotinib combination has received US Food and Drug
Administration approval as a first-line indication. Gemcitabine
has been the backbone of many a trial and the need for a change
has always been felt. In that context, FOLFIRINOX now shows
hope for non-gemcitabine containing regimens as the backbone
for future drug development in pancreatic cancer.

Data from the study, which were first presented at the 2010
meeting of the American Society of Clinical Oncology (ASCO),
propose that FOLFIRINOX is now a first-line option for patients
with metastatic pancreatic cancer, younger than 76 years, with a
good performance status (ECOG 0–1), without cardiac and liver
function abnormality.

This is the first study to show significant improvement in
survival in advanced pancreatic cancer. With valid concerns
regarding toxicity and tolerability, many oncologists are empirically
reducing doses of irinotecan. The use of growth factor support
should also reduce the risk for febrile neutropenia. Careful patient
selection is exceedingly important: patients who are younger,
wishing to seek more aggressive treatment, and who have an
excellent performance status are the best candidates for
FOLFIRINOX. With these excellent results, combination therapy
should be tested very quickly in the adjuvant setting too, since the
higher toxicity is acceptable and the intent is to cure more patients
who are healthier.

The FOLFIRINOX group had a slower degradation in the
quality of life, possibly because of the slower rate of disease
progression. Despite higher rates of grade 3–4 toxicity, quality of
life significantly favoured the FOLFIRINOX arm. At 6 months,
only 31% of the patients in the FOLFIRINOX group had a
significant decrease in scores on the questionnaire’s Global
Health Status and quality of life scale v. 66% in the gemcitabine
group (HR 0.47, p<0.001).

Time to a definitive decrease in the scores that were associated
with diarrhoea, insomnia or financial difficulties caused by a
physical condition or medical treatment did not differ significantly
between regimens. This indicates that a toxic but effective treatment
is likely to be associated with improvements not only in survival
but also in symptom-associated outcome measures. It is likely that
less toxic variants of the same chemotherapy backbone will be
evaluated in future trials.

The study was done in patients with a very high performance
status, and for most of the patients without biliary stents. Only
about one-third of patients in both arms had pancreatic head
masses, indicating that this was truly a selected group of patients,
in whom the bile duct was not compromised. This is significant,
since suppurative cholangitis can be deadly in the presence of
neutropenia. However, no incidence of therapy-related cholangitis
was reported in either treatment arm, partially allaying potential
fears about the risk of severe sepsis in neutropenic patients with
indwelling biliary catheters.

In addition, the regimen was a very myelosuppressive regimen,
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since 42% of the patients required growth factor treatment.
FOLFIRINOX compared with gemcitabine was associated with a
statistically significant higher incidence of grade 3–4 neutropenia
(45.7% v. 21%), febrile neutropenia (5.4% v. 1.2%),
thrombocytopenia (9.1% v. 3.6%), diarrhoea (12.7% v. 1.8%),
and sensory neuropathy (9% v. 0%), as well as grade 2 alopecia
(11.4% v. 1.2%).

Another issue with FOLFIRINOX is that it will be a difficult
combination to build on with targeted therapeutics as severe skin
rash from erlotinib combined with neutropenia can become life-
threatening.

Despite these concerns, FOLFIRINOX represents a new
standard of care against which other therapies will need to be
compared.

This study was financed by the pharmaceutical company
Amgen, the French government and the French National League
against Cancer.
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Evaluation of newer rapid diagnostic tests for
typhoid fever

Keddy KH, Sooka A, Letsoalo ME, Hoyland G, Chaignat CL,
Morrissey AB, Crump JA. (Enteric Diseases Reference Unit,
National Institute for Communicable Diseases of the National
Health Laboratory Service, Sandringham, South Africa; Directorate
of Research and Innovation, Tshwane University of Technology,
Pretoria, South Africa; National Health Laboratory Service,
Nelspruit, South Africa; World Health Organization, Geneva,
Switzerland; Department of Medicine, Duke University Medical
Center, Durham, United States of America.) Sensitivity and
specificity of typhoid fever rapid antibody tests for laboratory
diagnosis at two sub-Saharan African sites. Bull World Health
Organ 2011;89:640–7.

SUMMARY
A validity study of newer rapid diagnostic tests for typhoid fever was
done in sub-Saharan Africa which has a lower burden of typhoid fever
as compared to Asia. Three types of antibody tests were evaluated
against blood culture (Bac-T Alert, bioMérieux) as the gold standard.
The Widal test (with a cut-off of >1:80 for positivity) was done
using Linear Cromotest® (Linear Chemicals) using two techniques—
semiquantitative slide agglutination test and single tube agglutination
test, testing separately for the H and O antigens. The other two tests
were TUBEX® and Typhidot®. Two different types of the Typhidot®

test were used—one testing for IgG and the other for IgM. Thus,
3 tests using 7 techniques were compared with the gold standard. The
study was conducted at 2 hospitals, one in Mpumalanga province,
South Africa and the other in Moshi, Tanzania. Consecutive febrile
patients with a history of fever or documented fever >38 °C were
enrolled. A disease-positive patient was defined as one whose blood
culture grew Salmonella typhi and a disease-negative patient as one
with no growth or growth of other organisms in the culture. Trained
laboratory personnel did the tests under blinded conditions. Blood
culture was done as soon as the patient was admitted whereas the sera
for antibody testing were stored and tests were done at an interval
of 6 months to 2 years after collection. The total sample size was 92
(53 in South Africa and 39 in Tanzania). Salmonella typhi was

isolated in 28 samples. The sensitivity, specificity and predictive
values were calculated for each of the 7 techniques. Further, predictive
values were calculated for 2 hypothetical scenarios of low (5%) and
high (50%) pre-test probabilities because the sample prevalence of
30% was not considered reflective of field conditions. The 5% figure
was taken to represent the lower burden of typhoid fever in this part
of Africa and the 50% figure was taken to simulate an outbreak
situation.

The most sensitive test was Cromotest® semiquantitative slide
agglutination O test with a sensitivity of 95.2% (95% CI 86.5–99.0)
and the most specific was Typhidot® IgG with a specificity of 70.4%
(95% CI 49.8–86.2).

The semiquantitative slide agglutination and single tube Widal
tests had positive predictive values (PPVs) of 25% (95% CI 0.6–
80.6) and 20% (95% CI 2.5–55.6), respectively. The newer tests had
comparable PPVs with that of TUBEX® being 54.1% (95% CI 36.9–
70.5); of Typhidot® IgM 56.7% (95% CI 37.4–74.5); and of Typhidot®

IgG 54.3% (95% CI 36.6–71.2).
For a pre-test probability of 5%, PPVs were 11% (95% CI 6.6–

17.9) for TUBEX®, 9.1% (95% CI 5.8–14.0) for Typhidot® IgM and
11% (95% CI 6.3–18.4) for Typhidot® IgG. For a pre-test probability
of 50%, PPVs were 70.2% (95% CI 57.3–80.5) for TUBEX®, 65.6%
(95% CI 54.0–75.6) for Typhidot® IgM and 70% (95% CI 56.0–81.1)
for Typhidot® IgG.

The authors concluded that the newer rapid antibody tests
performed poorly and cannot be used in routine settings but they can
be used judiciously in outbreak situations when pre-test probability
would be high.

COMMENT
The diagnosis of typhoid has been based on 2 major tests. The first
is blood culture. This is not widely used because of the need for
trained laboratory personnel and expensive equipment. The second
is the Widal test, one of the most widely used tests for diagnosis
of typhoid in India. It has been shown in several studies that Widal
test lacks sensitivity resulting in high false-negative rates.1–5 The
need for better and rapidly performed diagnostic tests led to the
introduction of tests such as TUBEX® and Typhidot® based on
antibody detection. The results of the present study need to be
interpreted in the light of certain limitations in the methods used.

The inclusion criteria did not include the duration of illness,
which is an important component. Based on the WHO case
definition of a person with suspected typhoid fever, many studies




