











In vitro drug response and breast cancer survival

Table 1. Comparison of patient characteristics and summed EDR scores

Summed EDR  Summed EDR  Fisher’s exact
score 0-3 score 4 two-tailed
No. % No. % P

Number of patients 55 57 41 43 N/A
Stage

i 6 11 4 10

2 33 60 25 61

3 11 20 10 24

4 5 9 2 5 0.880
Primary tumor size

Size <3 33 60 17 42

Size >3 15 27 19 46

Unknown 7 13 5 12 0.072
Axillary lymph node
status

L.N. Negative 17 31 8 20 0.246

L.N. Positive 38 69 33 80
Patient age

<50 33 60 25 61

>50 22 40 16 39 1.00
Estrogen receptor
status

Negative 18 33 13 32

Positive 23 42 13 32

Unknown 14 25 15 36 0.449

Table 2. Comparison of treatment modalities related to summed EDR scores

Treatment Total EDR Score -3 EDR Score 4  Fisher’s exact
No. % No. % No. % two-tailed p

Primary treatment

Mastectomy 36 38 16 39 20 49

Lumpectomy/Radiation 60 62 39 ! 21 51 0.058
Hormone treatment

False 69 72 38 69 31 76

True 27 28 17 31 10 24 0.503
Chemotherapy

AC 42 4 20 36 22 54

CMF 54 56 35 64 19 46 0.101
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Table 3. Invitro drug resistance profiles for single agents
(n=96)

Response category 4HC  Doxorubicin ~ 5-FU

% EDR 13 5 19

% IDR 25 29 32

% LDR 62 66 49

Table 4. Composite EDR scores profile

In vitro response Summed  No. of % of
profiles® score patients  cases
2EDR 0 2 2
1EDR+1IDR 1 8 8
2IDRor1 EDR+1LDR 2 20 21
1IDR+1LDR 3 25 26
2LDR 4 41 43

*EDR: extreme drug resistance; IDR: intermediate drug resist-
ance; LDR: low drug resistance.

Correlation of outcomes with EDR scores

Of the evaluable cases with at least one successful drug
result in the EDR assay, 103 received primary chemo-
therapy. At a median follow up time of 48 months,
37 of the 96 patients with full EDR profiles had died,
and 43 patients had progressed. Table 5, panels A
and B, show the association of EDR results for single
agent 4HC and 5-FU with progression-free (p = 0.056
and p=0.042) and overall survival (p =0.078 and
p =0.005) for patients receiving a Cytoxan contain-
ing regimen (n=99) or a 5FU containing regimen
(n = 56), respectively. The association of survival and
EDR results for single agent doxorubicin did not reach
statistical significance (p =0.286) for the 44 cases

treated with AC. For the 96 patients with successful
assays for two of the drugs they received (42 patients
received AC; 54 patients received CMF), their respect-
ive summed EDR scores for intermediate and extreme
versus low drug resistance (0-3 vs. 4), lymph node
status, and stage were significantly associated with
progression-free and overall survival in univariate ana-
lysis. Figure 1 and Table 5A show the influence of the
level of drug resistance on time to tumor progression,
with a median of 100 months for patients with low
drug resistance, compared to 48 months for patients
with intermediate to extreme-resistance (log-rank test
hazard ratio 2.05, CI=1.110-3.747, p =0.022). No
statistically significant difference was found between
the intermediate to extreme resistance and low drug
Tesistance categories with respect to age, lymph node
status, stage, size of primary tumor, ER status, primary
surgical, radiation, hormonal and chemotherapeutic
treatment (Tables 1 and 2). However, there was a
trend in the intermediate to extreme-resistance group
for smaller tumor size (p =0.072), negative lymph-
nodes (p = 0.246), and cases undergoing lumpectomy
and radiation rather than mastectomy (p = 0.058).

A significant difference in survival was noted
between patients with intermediate to extreme drug
resistance (summed EDR scores of 0-3), compared
with the low drug resistance group (summed EDR
score of 4) in univariate analysis using log rank test
(p =0.010) (Table 5B; Figure 2). Patients with inter-
mediate to extreme-drug resistance demonstrated sig-
nificantly shorter survival, with 5-year survival rates of
45% compared to 81% in patients with low drug resist-
ance. Median survival was 50 months in the intermedi-
ate to extreme-resistance group, while the median sur-
vival for the low resistance group had not been reached
(hazard ratio 2.56, CI 1.215-4.711, p=0.010;

Table 5A. Univariate analysis and progression-free survival

Patient Hazard 95% CI p value

no. ratio
4HC (IDR/EDR vs. LDR) 99 1.768 0.983-3.551 0.056
5-FU (IDR/EDR vs. LDR) 56 2.345 1.031-5.450 0.0423
Doxorubicin (IDR/EDR vs. LDR) 44 1.317 0.519-3.514 0.537
EDR score* (0-3 vs. 4) 96 2.05 1.110-3.747 0.022
Nodal status (< 10 vs. > 10) 96 2.564 1.182-14.92 0.028
Stage (I-MII vs. IV) 9% 3.333 2-34.482 < 0.0036

*EDR score was summed for two of the agents received by the patient as described in

Materials and methods.
























