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Clinical Research to Standard of Care: When Does the
Transition Occur?

Paul H. Sugarbaker, MD, FACS, FRCS

The steps for clinical research to mature into a stan-
dard of care have never been well defined. Adding to the
dilemma are different criteria among oncologic disci-
plines. Medical oncologists may insist on multi-institu-
tional phase III trials before adopting a new treatment.
Oncologic surgeons may not require this type A statisti-
cal data. For example, a new treatment, surgical resection
of liver metastases from colorectal cancer, is currently
standard of care in selected patients. No randomized data
exist for resection versus no resection.

A general sequence commonly used for this transition
involves an evaluation of efficacy, morbidity, mortality,
and cost. Comparisons of the new treatment with other
plans that are currently accepted as standard of care are
helpful in making these decisions.

Carcinomatosis is an area of clinical research that may
need to move to standard of care. Of course, as with any
other surgical treatment, knowledgeable selection of pa-
tients who will profit most is a necessity. Efficacy re-
garding carcinomatosis treatment with curative intent has
been repeatedly demonstrated. The first and most widely
published set of data concerns minimally aggressive mu-
cinous appendiceal tumors with peritoneal dissemination
that are treated with cytoreductive surgery combined
with perioperative intraperitoneal chemotherapy. In
1999, Sugarbaker1 and Chang showed an 80% 5-year
actuarial survival in 250 patients who had a complete
cytoreduction of appendiceal malignancy.1 Mansfield2

reported his own 5-year actuarial survival of more than
75%. Witkamp et al.3 reported a 3-year actuarial survival
of 81%. Gough et al.,4 from the Mayo Clinic, emphasize

that long-term follow-up is necessary in this group of
patients.

Similar benefit with comparison to historical controls
has been reported with another rare disease, malignant
peritoneal mesothelioma. In contrast to a median survival
of approximately 9 months reported in the literature,
aggressive cytoreduction with intraperitoneal chemother-
apy resulted in a median survival of 67 months in 68
people treated at the Washington Cancer Institute and in
92 months in 49 patients treated at the National Institutes
of Health.5

Concerning a much more common disease, colorectal
cancer, Glehen and Sugarbaker6 collected data on 333
patients from five different institutions treated by cytore-
ductive surgery and intraperitoneal chemotherapy. The
3-year survival was 31% (range, 23% to 47%).

Undoubtedly, the most important paper concerning
colorectal carcinomatosis is the randomized trial from
Amsterdam reported by Zoetmulder et al.7 A 16% 2-year
survival was seen in patients treated by systemic chemo-
therapy. A highly statistically significant improvement to
43% was seen in the group treated by the combined
modality of cytoreduction plus intraperitoneal chemo-
therapy (P � .0145).

The report by Glehen et al.8 from Lyon helps to
establish the second important requirement for the tran-
sition of clinical research to standard of practice. In 216
consecutive procedures, they show a mortality rate of
3.2% and a morbidity rate of 24.5%. These data conform
to that which is expected for other major surgical proce-
dures in gastrointestinal cancer.

As might be expected, morbidity of the combined
procedure (i.e., cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy) increased with the extent
of the surgery. Duration of surgery, number of anasto-
moses required, and number of peritonectomy proce-
dures had a significant impact on the incidence of
complications.
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The safety of the intraperitoneal chemohyperthermia
at Lyon was remarkable. In their analysis of the causes of
mortality in seven patients, only one death was clearly
related to the use of hyperthermic intraperitoneal chemo-
therapy. The hematologic toxicity they noted was only
4.6%. The hematologic toxicities can usually be pre-
vented through patient selection. Glehen et al.8 point out
that stem cell damage from extensive prior systemic
chemotherapy was probable in 8 of the 10 patients who
developed hematologic toxicity. Schnake et al.9 suggest
the same. The generous use of dose reductions for pa-
tients who may be especially vulnerable to chemotherapy
toxicity is necessary. Remember, this chemotherapy is
not only regional, it is absorbed almost in entirety and
can cause profound bone marrow suppression.

One can rightly ask the question: “What should be
done with my patient in mid-year 2003 who has low
volume peritoneal seeding from a gastrointestinal malig-
nancy?” Has the transition from clinical research to stan-
dard of practice occurred in this group of patients? In my
opinion, the answer is “yes,” but only under very strict
conditions: There must be low volume seeding
(pseudomyxoma and peritoneal mesothelioma excluded).
The cytoreduction must be complete or near complete.
The team performing this treatment strategy must be
sufficiently experienced. Numerous peritoneal surface
malignancy treatment centers operating over the last two
decades have established the importance of proper pa-
tient selection, meticulous peritonectomy technique,
standardized perioperative chemotherapy regimens, and
knowledgeable, experienced postoperative care. The re-
sponsibilities of a surgeon as an oncologist can be rede-
fined as surgeons who must employ intraperitoneal and
intrapleural chemotherapy as part of standard surgical
practice. Surgeons reading this editorial and wishing to
become involved in this new gastrointestinal cancer

treatment must be aware that a learning curve exists, not
only for cytoreductive surgery, but also for the safe
administration of maximal amounts of hyperthermic in-
traperitoneal chemotherapy. For efficacy to be recog-
nized, morbidity and mortality must be maintained at a
minimum.

Glehen et al.8 have given us all a standard of excel-
lence to pursue in the movement of this clinical research
project into its new position as a standard of care.
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