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Gemcitabine: A ray of hope for pancreatic
cancer?

Rothenberg ML, Moore MJ, Cripps MC, Andersen JS, Portenoy
RK, Burris HA, Green MR, TarassoffPG, Brown TD, Casper ES,
Stomiolo AM, Von Hoff DD. (University of Texas Health Sci-
ence Center, San Antonio, Texas, USA) A phase II trial of gem-
citabine in patients with 5-FU-refractory pancreas cancer. Ann
Oncol 1996;7:347-53.

SUMMARY
This multicentre trial evaluated the efficacy of gemcitabine hydro-
chloride (2', 2'-difluorodeoxycytidine; Gemzar", Eli Lilly andCo.) in
patients with metastatic pancreatic adenocarcinoma that was refrac-
tory to and had progressed despite S-fluorouracil (S-FU)-based
chemotherapy. All patients were required to be symptomatic from the
cancer (pain, impairment of performance status and/or narcotic
analgesic use) and to have adequate haematological parameters and
renal function, bilirubin~2 mg/dl and transaminases g.lxupper limit
ofnormal (~5xupper limit of normal ifli vermetastases were present).
Patients with significant ascites or other fluid collections were
excluded. Sixty-three of 74 enrolled patients (aged 33-77 years)
were treated with gemcitabine 1000 rng/m? infused intravenously
over 30 minutes once-weekly for 7 weeks followed by one week of
rest in the first cycle; then once-weekly for 3of4 weeks in subsequent
cycles. Treatment was continued until tumour progression, increase
in symptoms or unacceptable toxicity occurred. The primary end-
point ofthe study was clinical benefit response (CBR), defined on the
basis of improvement in pain, performance status and weight gain,
sustained for ~4 consecutive weeks. Seventeen of 63 patients (27%,
95% CI: 16%-38%) achieved CBR. Patients who achieved CBR did
so rapidly (median time to CBR was 3 weeks; range 1-9 weeks).
Several patients experienced a sustained response (median duration
of CBR was 3.S months; range 1-17 months). Of 57 patients with
radiologically measurable disease, 11% had an objective partial
response (PR) and 30% had stable disease (SO) for ~2 months, with
a good correlation between CBR and objective tumour response. The
median survival was 4 months (range 0.3 to 18+ months); 31%
patients survived beyond 6 months and 4% beyond 1 year. Patients
who experienced CBR survived longer than non-responders (median
survival 7 v. 3 months, respectively). Therapy was well tolerated,
with the most frequent side-effects being nausea, vomiting, mild flu-
like symptoms or an allergic rash. The authors concluded that
gemcitabine is an effective agent for the treatment of patients with
advanced pancreatic adenocarcinoma.

COMMENT
Eighty per cent of patients with pancreatic adenocarcinoma have
locally advanced or metastatic, and thus incurable, disease at
diagnosis and have a median survival of3-6 months. This cancer
causes significant morbidity due to severe pain, weight loss,
impairment of functional ability and obstructive jaundice. Cur-
rent treatment is largely palliative and includes opiate analgesics
(which, unfortunately, either cannot be or are not prescribed to
outpatients in many parts of the world including most cities in
India), radiation therapy and surgical bypass or stenting. Cur-

rently available chemotherapy is ineffective and does not improve
either survival or quality of life: the median response rate (RR)
with 25 different investigational agents has been reported to be
0% (range 0%-14%), with a median survival of three months:
5-FU, the 'standard' chemotherapeutic agent, is no better than
supportive care alone.'

Gemcitabine is a fluorinated pyrimidine nucleoside analogue
that inhibits DNA synthesis. Gemcitabine incorporated into DNA
is protected from removal by DNA repair enzymes by the addition
of another deoxynucleotide into the DNA before the chain is
terminated. This is referred to as 'masked chain termination' .This
drug is effective in non-small cell lung cancer, breast cancer and
ovarian cancer. 3 Two recent phase II trials have demonstrated the
efficacy of gemcitabine in newly diagnosed untreated pancreatic
cancer, with PR or SD in 25%-43% patients, symptomatic im-
provement in 28%-32% patients and a median survival of 6
months.t-'

When chemotherapy is given to patients with advanced and
incurable cancer which causes debilitating symptoms, a major
goal of treatment is palliation. Moreover, bi-dimensional tumour
measurements required for assessment of objective tumour res-
ponse are difficult to obtain in pancreatic cancer because of its
retroperitoneal location and proximity to other organs and
unopacified bowel, inflammatory tissue and tumour desmoplasia.
Conversely, because of the proximity of the pancreas to the
coeliac ganglion and common bile duct, significant improvement
in tumour symptoms may occur with only minimal change in the
bi-dimensional size of the tumour. For these reasons, ameliora-
tion of tumour-induced symptoms is an appropriate and worth-
while end-point of therapy, and complements classical end-points
such as objective tumour response and survival. CBR is one such
recently described, objective end-point for chemotherapy of
advanced pancreatic cancer. I A positive response requires
improvement in at least one indicator, with others being improved
or stable for ~4 consecutive weeks. These indicators are: ~50%
improvement in pain,~50% reduction in analgesic use,~20-point
improvement in Kamofsky performance score and weight gain of
~7%. CBR was used as the primary end-point in a recent trial
where 126 previously untreated patients with unresectable pan-
creatic cancer were randomized to therapy with gemcitabine or
5-FU.6 Gemcitabine achieved a significantly higher CBR than
5-FU (24%v. 5%; p=0.OO2)as well as l-year survival (l8%v. 2%,
respectively). These studies indicate that gemcitabine may be of
benefit for a proportion of highly selected patients with newly
diagnosed advanced, unresectable and symptomatic pancreatic
adenocarcinoma and in patients with 5-FU-refractory disease.
The identification of an agent that achieves response, albeit
modest, in a disease for which no previous therapy was consis-
tently useful is a significant therapeutic advance. Unfortunately,
only a minority of patients with advanced pancreatic cancer will
benefit from gemcitabine. In attempts to improve upon the results
of these trials, current trials are evaluating combinations of
gemcitabine with 5-FU or radiation therapy.
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Quinapril for coronary artery disease

Mancini GBJ, Henry GC, Macaya C, O'Neill BJ, Pucillo AL,
Carere RG, Wargovich TJ, Mudra H, Luscher TF, Klibaner MI,
Haber HE, Uprichard ACG, Pepine CJ, Pitt B. (University of
British Columbia, Vancouver, British Columbia, Canada; Parke-
Davis Pharmaceutical Research, Ann Arbor, Michigan, USA;
Hospital Clinico Universitaro, Madrid, Spain; Dalhousie Univer-
sity, Halifax, Nova Scotia, Canada; Westchester County Medical
Center, Valhalla, New York, USA; St Paul's Hospital, Vancouver,
British Columbia, Canada; University of Florida, Gainsville,
USA; Klinikum Innenstadt der Universitat, Munchen, Germany;
Inselspital, Bern, Switzerland; and University of Michigan, Ann
Arbor, USA.) Angiotensin-converting enzyme inhibition with
quinapril improves endothelial vasomotor dysfunction in patients
with coronary artery disease: The lREND (Trial on reversing
endothelial dysfunction) study. Am Heart J 1996;94:258-65.

SUMMARY
The TREND study, using the angiotensin-converting enzyme (ACE)
inhibitor quinapril, showed improvement in endothelial function in
normotensive patients of coronary artery disease who did not have
hyperlipidaemia, evidence of heart failure or cardiomyopathy. This
is a double-blind randomized, placebo-controlled study, measuring
the effects of 40 mg quinapril on coronary artery diameter responses
using quantitative coronary angiography. Acetylcholine response
was used for assessment of endothelial function. Endothelial dys-
function was defined as >5% constriction or no response to acetyl-
choline. During the initial coronary angiogram, the target vessel was
identified. This was a vessel with <40% stenosis which exhibited
endothelial dysfunction. Acetylcholine was given by two step-wise
intracoronary infusions of 10-" mollL and 10-4 mollL at 0.8 mil
minute for 2 minutes. Angiogram was repeated immediately after
each infusion. Then, a nitroglycerin bolus (mean 206 ug) was given
followed by a repeat angiogram identical to the one performed at
baseline. Six months later the test was repeated with the same
protocol, after stopping the study medication for about 76 hours. The
patients also stopped all vasoactive medications except beta-blockers
or sublingual nitrates 12 hours prior to the test.

The study randomized 51 patients to the quinapril group and 54
to the placebo group. At baseline, the degree of acetylcholine-
induced vasoconstriction was similar to the initial infusion, causing
about 5% constriction in both treatment groups; the second infusion
caused amean constrictor response of9.4% and 14.3%in the placebo
and quinapril group (p=ns), respectively. After 6months, the placebo
group showed no change in response, whereas the quinapril group
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showed a significantly less constrictor response (1.6% v. 2.3%)
compared to the baseline (p<0.014).

COMMENT
Angiotensin-converting enzyme (ACE) inhibitors have been
shown to be beneficial in hypertension, incipient and overt
congestive heart failure and acute myocardial infarction. Activa-
tion of the renin-angiotensin system is one of the body responses
to stress and the endothelial cells can generate their own tissue
ACE. Normally, the constrictive effect oftissue ACE is countered
by nitric oxide, the tissue endothelium-derived relaxing factor
(EDRF).I Endothelial damage results in the inability of the
coronary arteries to dilate during reduced coronary flow due to
lower levels of EDRF.2 Endothelium-mediated coronary vaso-
dilatation is impaired in patients of coronary artery disease and
this may be one of the early steps in the pathogenesis of athero-
sclerosis.' This study showed improvement in the endothelial
function in normotensive patients of coronary artery disease who
did not have hyperlipidaemia, evidence of heart failure or cardio-
myopathy. Coronary artery responses to acetylcholine were used
to assess coronary endothelial function. Normal coronary arteries
respond to acetylcholine by vasodilatation. Coronary endothelial
dysfunction presents as coronary vasoconstriction. Patients who
initially had coronary vasoconstriction showed a reduction in the
degree of vasoconstriction after taking quinapril for six months.

Animal studies in hypercholesterolaemic states have shown
that ACE inhibitors have a direct role in the improvement of
endothelial function.' The possible mechanisms of benefit in-
clude inhibition of angiotensin IT-induced hypertrophy and pro-
liferation of vascular smooth muscle cells,' prevention of
release of growth promoting factors and also reduction of free
radical release which, in turn, reduces nitric oxide degradation. 6

ACE inhibitors also antagonise macrophage function and de-
crease the breakdown of bradykinin, thus promoting release of
nitric oxide. Coronary events have been shown to be reduced in
trials of ACE inhibitors in patients with impaired left ventricular
function." Endothelial damage is common in both heart failure
and ischaemia and is known to disrupt the normal vasomotor tone.
It potentiates the effect of endothelium-derived constrictive factor
endothelin, which is activated further by the increased angio-
tensin IT levels. Angiotensin IT stimulates the NADHINADPH
oxidases of smooth muscle cells, leading to superoxide anion
generation which further degrades nitric oxide. Bradykinin de-
gradation via ACE also increases vasoconstriction by diminish-
ing the formation of nitric oxide. The benefit due to quinapril is
probably related to the effect of ACE inhibitors on both angio-
tensin ITand bradykinin. ACE inhibitors attenuate angiotensin IT-


