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medullary recurrence in certain ethnic groups will be the field have read the article. I agree that there is
no proof that all-trans retinoic acid (ATRA) therapyconfirmed by further observation and analysis of re-

currence in the large cooperative group studying APL. predisposes patients to the development of extramed-
ullary recurrence and that point is made in the ‘‘Con-Biologic effects of ATRA are characterized by dif-

ferentiation of the malignant cell into a mature cell. clusions’’ section in the abstract of the article. Others
take the opposite point of view,2 and only time willThe AML M3 cells secrete interleukin (IL)-1b, IL-6, IL-

8, and tumor necrosis factor-a and a stimulatory effect tell, as Drs. Maloisel et al. state, whether ATRA does
or does not facilitate extramedullary infiltration of leu-of ATRA on these cytokines expression can be sus-

pected during the terminal differentiation of leukemic kemia in patients with APL.
cells. Indeed, ATRA increases in vitro IL-1b and IL-6
secretion in these cells undergoing differentiation.4 IL- REFERENCES

1. Wiernik PH, De Bellis R, Muxi P, Dutcher JP. Extramedullary1b and IL-6 could interfere with the release of macro-
acute promyelocytic leukemia. Cancer 1996;78:2510–4.phage–colony stimulating factor and granulocyte-col-
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Finally, we agree with Wiernik et al. that greater
experience will be required to elucidate whether ATRA Pharmacoeconomic Profile of
therapy may alter the pattern of recurrence in some Paclitaxel as a First-Linepatients with APL.
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was utilized to analyze the survival data of the two4. Maloisel F, Petit Th, Kessler R, Oberling F. Cytologic exami-
patient groups (paclitaxel group and controls) and tonation of broncho-alveolar fluid during the retinoic acid
extrapolate the two survival curves to infinity usingsyndrome. Eur J Haematol 1996;56:319–20.

the Gompertz function. As pointed out by the authors,
Frederic Maloisel, M.D. one limitation of this approach is that no assessment

Jean Emmanuel Kurtz, M.D. of quality of life could be incorporated in this long
Francis Oberling, M.D. term model and therefore no cost-utility evaluation

Service d’Onco-Hématologie could be performed.
Hôpital de Hautepierre The Q-TWIST method2–5 is a technique that has

Hôpitaux Universitaires de Strasbourg frequently been employed for evaluating survival in
Strasbourg Cedex, France terms of both duration and quality of life (particularly

in oncology2,4,5). This method quantifies overall sur-
vival (OS) in a cohort of patients and then partitions
the total number of patient years of the cohort into:

Author Reply 1) a first component of survival without symptoms and
without toxicity (denoted as TWIST, i.e., Time spent
WIthout Symptoms and Toxicity); 2) a second compo-I thank Drs. Maloisel, Kurtz, and Oberling for their

thoughtful comments concerning our report on ex- nent of survival with treatment-induced toxicity (de-
noted as TOX, i.e., time spent with toxicity); and 3) atramedullary acute promyelocytic leukemia (APL).1 We

now know that at least three learned contributors to third component of survival after relapse (REL). The
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TWIST component is characterized by a normal level
of quality of life (or normal ‘‘utility’’ with a score equal
to 1), whereas both TOX and REL correspond to a
compromised quality of life level (and are generally
assigned a utility score of approximately 0.5). In the
context of these utility coefficients, the value of 1 rep-
resents a ‘‘normal’’ healthy state’s quality of life and
the value of 0 represents a state as bad as death. The
main advantage of the Q-TWIST model is that it appro-
priately accounts for quality of life. Its main disadvan-
tage is that the model is not suitable for lifetime analy-
sis because the Q-TWIST approach is not designed to
manage cost data, does not include estimates of life
expectancy, and does not handle discounted survival
values (which instead are typically required by cost-
utility and cost-effectiveness studies). Conversely, the

FIGURE 1. This figure shows the time course of the Gompertz functionlifetime Gompertz model utilized in the recent phar-
for overall survival (solid line with circles) and disease free survival (dashedmacoeconomic study on paclitaxel1 is able to discount
line with triangles) with extrapolation to infinity of both curves. These twosurvival according to current standards, but does not
curves refer to the control patients in the study by McGuire et al.,7 whohandle quality of life.
received chemotherapy with cyclophosphamide plus cisplatin.A combined application of the Q-TWIST and the

Gompertz models (extrapolated Q-TWIST method)6

can borrow the advantages of the two techniques while
excluding most of their disadvantages. The main fea- as REL Å OS 0 DFS (i.e., REL Å 230.8 0 141.4 Å 89.4

patient years). Because OS Å 230.8, REL Å 89.4, andture of this combined approach is that the Gompertz
extrapolation to infinity is introduced into the Q- TOX Å 30, TWIST can be calculated as 230.8 0 89.4 0

30 Å 111.4 years. Using a utility value of 1 for TWISTTWIST approach. The following analysis, based on the
data of cost,1 survival,7 and freedom from recurrence7 and 0.5 for REL and TOX, the lifetime calculation of

quality-adjusted life years (QALYs) for the controlpreviously reported for paclitaxel, shows how this
combined model can work. group proceeds as follows: QALYs Å 111.4 1 1 / 89.4

1 0.5 / 30 1 0.5 Å 171.1.In the previous pharmacoeconomic study,1 the
application of the Gompertz model allowed estimation The same calculation for the paclitaxel group

starts with the estimation of TOX (TOX Å 40 yearsof a lifetime survival of 274.4 patient years for the
paclitaxel group and 230.8 patient years for the no every 100 patients assuming that approximately 80%

of treated patients experienced toxicity7 and that thepaclitaxel group (discounted values normalized to 100
patients and extrapolated to infinity). In the combined average time spent with toxicity was 6 months for each

case). The value of REL is given by REL Å OS 0 DFSapproach described herein, two further Gompertz’
least-squares fits are performed on the disease free (i.e., 274.4 0 206.5 Å 67.9 patient years). The value of

TWIST is 274.4 0 67.9 0 40 Å 166.5 patient years.survival (DFS) curves of the two patient groups; in this
way, lifetime DFS is estimated as 206.5 patient years Using the utility values mentioned earlier, the lifetime

calculation of quality-adjusted survival for the pacli-for the paclitaxel group and 141.4 patient years for the
controls (discounted values normalized to 100 patients taxel group is: QALYs Å 166.5 1 1 / 67.9 1 0.5 / 40

1 0.5 Å 220.5.and extrapolated to infinity). Figure 1 shows the areas
under the two curves of OS and DFS for the controls. These data show that the incremental lifetime util-

ity derived from the paclitaxel chemotherapy wasIn analyzing the data of the control group, a pre-
liminary calculation is needed to estimate the value of 220.5 0 171.1 Å 49.4 QALYs every 100 patients. This

latter value has a methodologic advantage because itTOX for these patients. The data of McGuire et al.7

suggest that approximately 60% of these patients expe- accounts for quality of life, refers to a lifetime calcula-
tion, and incorporates 5% annual discounting. Messoririenced toxicity and that the average time spent with

toxicity was approximately 6 months for each case. et al.1 estimated that, in these patients, the incremen-
tal cost of paclitaxel versus standard treatment wasHence, TOX (normalized to 100 patients) is 30 patient

years every 100 patients. The Q-TWIST method parti- approximately $900,000 every 100 subjects. Using this
cost value, the ratio of incremental cost and incremen-tions the OS (230.8 years every 100 subjects) as OS Å

TWIST / REL / TOX and estimates the value of REL tal utility ($900,000/49.4 QALYs) permits the conclu-
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sion that the first-line chemotherapy with plus cis- Skin Ulceration Potential of
platin implies a cost of approximately $18,200 per
QALY gained in comparison with the standard treat- Paclitaxel in a Mouse Skin Model
ment with cisplatin plus cyclophosphamide. In Vivo

This example shows that this combined applica-
tion of the Q-TWIST and the Gompertz models can be
useful in performing a lifetime cost-utility analysis in We have read with interest the recently published

article by R. T. Dorr et al.1 about the skin ulcer-cancer patients. It should be stressed that this com-
bined approach maintains some limitations of the ation potential of paclitaxel in a mouse skin model.

Taxanes are increasingly being used in the treatmentGompertz method, and so can be applied only when
measured survival (e.g., from time 0 to 48 months in of a variety of solid tumors; soft tissue injury in pa-

tients with paclitaxel extravasation has been de-Figure 1) covers an area under the curve much greater
than the extrapolated ‘‘right tail’’ (i.e., the area from 48 scribed,2,3 but no official recommendation for anti-

dotal treatment has been formulated so far. For othermonths to infinity in Figure 1). Another disadvantage
derives from the approximate nature of the utility coef- cytotoxic drugs that are irritants or vesicants, recom-

mendations for the use of antidotes after extravasa-ficients that have traditionally been used in previous
Q-TWIST studies2–5 and that have been transferred tions are largely based on animal studies.4,5 Only few

prospective clinical studies on this subject have beenwithout modifications into the combined approach
described herein. published.6

Hyaluronidase, an enzyme that increases the ab-
sorption of locally injected drugs by degrading hyal-REFERENCES
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