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Year code
and study name Comparison

Dose−intensity
ratio

Events/Women

Allocated
Dose−intense Standard

Ratio of annual event rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense events

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

6
= 8.0; p > 0.1; NS)

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 149/604 173/61092E 70·7−6·7

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 28/73 35/7792J 12·4−2·8

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 256/1001 315/100497D 129·8−36·5

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 4/71 9/6997X 2·5−1·6

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 201/1002 257/100103Q 97·9−33·1

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 9/50 10/5104) 3·6−1·0

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 383/2170 412/222105P 188·4−9·8

1030/
4971

1211/
5033

(20·7%) (24·1%)

−91·6 505·2
0·83 (0·76 Ä 0·91)

reduction
2p = 0·00005

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 1.9; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 139/224 132/22493# 53·21·8

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 91/454 104/45699Y 44·8−7·8

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 122/1006 157/100807B 65·3−13·5

352/
1684

393/
1688

(20·9%) (23·3%)

−19·4 163·3
0·89 (0·76 Ä 1·03)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm) (χ
2

1
= 4.3; 2p = 0.04)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 168/701 221/70200F 90·3−33·9

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 118/363 128/37002C 55·5−1·2

286/
1064

349/
1072

(26·9%) (32·6%)

−35·1 145·8
0·79 (0·67 Ä 0·92)

reduction
2p = 0·004

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 15.3; p = 0.004)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 198/959 237/96098D 100·2−24·5

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 324/1783 387/178499G 165·6−39·5

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 492/1649 481/164900H 230·26·9

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 28/329 37/32901= 15·3−5·1

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 21/100 39/10206T 13·2−10·3

1063/
4820

1181/
4824

(22·1%) (24·5%)

−72·5 524·6
0·87 (0·80 Ä 0·95)

reduction
2p = 0·002

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 114/669 147/71504F 61·4−11·0

114/
669

147/
715

(17·0%) (20·6%)

−11·0 61·4
0·84 (0·65 Ä 1·07)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

5
= 8.9; p > 0.1; NS)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 84/333 111/33598Q 42·5−16·3

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 282/643 322/61298V 135·3−42·1

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 155/564 177/55700X 73·0−10·7

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(1/35)03L 0·2−0·8

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 26/84 2(15/40)04= 7·9−1·9

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 279/1634 291/163004D 134·7−7·3

826/
3323

933/
3284

(24·9%) (28·4%)

−79·1 393·6
0·82 (0·74 Ä 0·90)

reduction
2p = 0·00007

(C) subtotal

(D) Same total dose in fewer cycles (χ
2

1
= 0.1; 2p > 0.1; NS)

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 269/528 279/52285A 122·4−11·4

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 474/1564 511/161294L 234·4−13·3

743/
2092

790/
2134

(35·5%) (37·0%)

−24·7 356·8
0·93 (0·84 Ä 1·04)

reduction
2p > 0·1; NS

(D) subtotal with data §

4414/
18623

5004/
18750

(23·7%) (26·7%)

−333·4 2150·8
0·856 (0·821 Ä 0·893)

reduction
2p < 0·00001

Total (A...D)

Allocated

RECURRENCE in trials of CHEMDD_v10_2018_test Dose dense chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001Heterogeneity between 26 trials: χ
2

25
= 43·7; p = 0·01

Heterogeneity between 7 subtotals: χ
2

6
= 5·3; p > 0·1; NS

Heterogeneity within subtotals: χ
2

19
= 38·4; p = 0·005

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of events/patients.
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P3: Recurrence in trials of dose-intense vs standard schedule chemotherapy

rosieb
Text Box
Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Events/Women

Allocated
Dose−intense Standard

Ratio of annual event rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense events

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

6
= 6.7; p > 0.1; NS)

GONO MIG 1 Italy 6F600E60C600 [q2† v q3] E1.5 116/604 137/61092E 56·4−6·3

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 21/73 25/7792J 9·5−1·7

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 232/1001 282/100497D 117·4−28·6

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 3/71 6/6997X 1·8−1·1

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 174/1002 228/100103Q 86·7−31·2

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 9/50 10/5104) 3·6−1·0

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 312/2170 334/222105P 153·6−6·8

867/
4971

1022/
5033

(17·4%) (20·3%)

−76·6 429·0
0·84 (0·76 Ä 0·92)

reduction
2p = 0·0002

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 0.7; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 127/224 124/22493# 51·01·0

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 73/454 79/45699Y 35·8−3·0

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden(4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 110/1006 134/100807B 57·5−8·0

310/
1684

337/
1688

(18·4%) (20·0%)

−9·9 144·3
0·93 (0·79 Ä 1·10)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm) (χ
2

1
= 3.8; 2p = 0.05)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 128/701 176/70200F 71·4−27·6

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 102/363 113/37002C 49·0−1·2

230/
1064

289/
1072

(21·6%) (27·0%)

−28·8 120·4
0·79 (0·66 Ä 0·94)

reduction
2p = 0·009

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 13.5; p = 0.009)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 179/959 212/96098D 91·0−19·9

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 277/1783 317/178499G 139·8−26·1

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 439/1649 417/164900H 203·312·1

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 23/329 31/32901= 12·8−3·8

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 21/100 37/10206T 12·6−9·6

939/
4820

1014/
4824

(19·5%) (21·0%)

−47·3 459·4
0·90 (0·82 Ä 0·99)

reduction
2p = 0·03

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 93/669 115/71504F 49·3−6·4

93/
669

115/
715

(13·9%) (16·1%)

−6·4 49·3
0·88 (0·66 Ä 1·16)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

5
= 8.8; p > 0.1; NS)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 84/333 111/33598Q 42·5−16·3

AGO IDD−ETC Germany(3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 270/643 306/61298V 129·4−38·1

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 144/564 164/55700X 68·1−10·4

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3 E2.0 D2.0 0/65 2(1/35)03L 0·2−0·8

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 23/84 2(14/40)04= 7·3−2·1

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 243/1634 248/163004D 116·7−3·8

764/
3323

859/
3284

(23·0%) (26·2%)

−71·4 364·3
0·82 (0·74 Ä 0·91)

reduction
2p = 0·0002

(C) subtotal

(D) Same total dose in fewer cycles (χ
2

1
= 0.5; 2p > 0.1; NS)

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 228/528 220/52285A 102·21·3

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 454/1564 496/161294L 225·9−15·8

682/
2092

716/
2134

(32·6%) (33·6%)

−14·5 328·2
0·96 (0·86 Ä 1·07)

reduction
2p > 0·1; NS

(D) subtotal with data §

3885/
18623

4352/
18750

(20·9%) (23·2%)

−254·9 1895·0
0·874 (0·836 Ä 0·914)

reduction
2p < 0·00001

Total (A...D)

Allocated

DISTANT RECURRENCE in trials of CHEMDD_v10_2018_test Dose dense chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001Heterogeneity between 26 trials: χ
2

25
= 41·3; p = 0·02

Heterogeneity between 7 subtotals: χ
2

6
= 7·3; p > 0·1; NS

Heterogeneity within subtotals: χ
2

19
= 34·0; p = 0·02

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of events/patients.
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P4: Distant recurrence at any time in trials of dose-intense vs standard schedule chemotherapy
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Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Events/Women

Allocated
Dose−intense Standard

Ratio of annual event rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense events

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

5
= 2.6; p > 0.1; NS)

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 31/604 40/61092E 16·7−4·8

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 6/73 6/7792J 2·5−0·1

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 45/1001 59/100497D 24·8−8·8

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 1/71 3/6997X 0·8−0·5

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 24/1002 29/100103Q 12·0−2·9

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 0/50 0/5104)

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 93/2170 96/222105P 46·5−0·4

200/
4971

233/
5033

(4·0%) (4·6%)

−17·5 103·4
0·84 (0·70 Ä 1·02)

reduction
2p = 0·09

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 0.0; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 38/224 53/22493# 20·2−7·3

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 28/454 39/45699Y 15·7−6·0

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 21/1006 30/100807B 12·4−4·7

87/
1684

122/
1688

(5·2%) (7·2%)

−18·0 48·3
0·69 (0·52 Ä 0·91)

reduction
2p = 0·010

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm) (χ
2

1
= 4.5; 2p = 0.03)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 33/701 69/70200F 24·7−20·4

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 27/363 30/37002C 13·5−1·4

60/
1064

99/
1072

(5·6%) (9·2%)

−21·8 38·1
0·57 (0·41 Ä 0·78)

reduction
2p = 0·0004

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 3.7; p > 0.1; NS)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 30/959 29/96098D 14·1−1·0

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 64/1783 77/178499G 33·8−7·7

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 70/1649 60/164900H 32·04·9

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 6/329 10/32901= 3·8−2·3

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 3/100 4/10206T 1·7−0·6

173/
4820

180/
4824

(3·6%) (3·7%)

−6·6 85·5
0·93 (0·75 Ä 1·14)

reduction
2p > 0·1; NS

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 17/669 23/71504F 9·8−2·2

17/
669

23/
715

(2·5%) (3·2%)

−2·2 9·8
0·80 (0·43 Ä 1·50)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

2
= 1.4; p > 0.1; NS)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 0/333 0/33598Q

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 0/643 0/61298V

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 15/564 17/55700X 7·5−0·8

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(0/35)03L

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 2/84 2(2/40)04= 0·7−1·0

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 47/1634 46/163004D 23·00·3

64/
3323

67/
3284

(1·9%) (2·0%)

−1·5 31·2
0·95 (0·67 Ä 1·35)

reduction
2p > 0·1; NS

(C) subtotal

(D) Same total dose in fewer cycles

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 58/528 86/52285A 34·1−15·1

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 0/1564 0/161294L

58/
2092

86/
2134

(2·8%) (4·0%)

−15·1 34·1
0·64 (0·46 Ä 0·90)

reduction
2p = 0·010

(D) subtotal with data §

659/
18623

810/
18750

(3·5%) (4·3%)

−82·7 350·4
0·790 (0·711 Ä 0·877)

reduction
2p < 0·00001

Total (A...D)

Allocated

ISOLATED LOCAL RECURRENCE AS FIRST EVENT in trials of CHEMDD_v10_2018_test Dose dense
chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001Heterogeneity between 21 trials: χ
2

20
= 22·5; p > 0·1; NS

Heterogeneity between 7 subtotals: χ
2

6
= 10·4; p > 0·1; NS

Heterogeneity within subtotals: χ
2

14
= 12·2; p > 0·1; NS

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of events/patients.
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Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Events/Women

Allocated
Dose−intense Standard

Ratio of annual event rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense events

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

4
= 1.9; p > 0.1; NS)

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 13/604 17/61092E 6·3−0·1

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 1/73 4/7792J 1·2−1·3

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 16/1001 24/100497D 9·6−4·7

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 0/71 0/6997X

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 10/1002 18/100103Q 6·2−3·3

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 0/50 0/5104)

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 30/2170 39/222105P 17·1−4·4

70/
4971

102/
5033

(1·4%) (2·0%)

−13·7 40·4
0·71 (0·52 Ä 0·97)

reduction
2p = 0·03

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

1
= 0.8; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 0/224 1/22493# 0·2−0·6

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 0/454 0/45699Y

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 4/1006 8/100807B 2·9−1·6

4/
1684

9/
1688

(0·2%) (0·5%)

−2·1 3·1
0·51 (0·17 Ä 1·53)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 22/701 18/70200F 9·50·0

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 0/363 0/37002C

22/
1064

18/
1072

(2·1%) (1·7%)

0·0 9·5
1·00 (0·53 Ä 1·90)

increase
2p > 0·1; NS

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 1.8; p > 0.1; NS)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 3/959 9/96098D 2·9−3·2

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 30/1783 44/178499G 18·2−8·3

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 23/1649 30/164900H 13·1−3·7

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 1/329 1/32901= 0·5−0·2

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 2/100 2/10206T 1·0−0·0

59/
4820

86/
4824

(1·2%) (1·8%)

−15·3 35·8
0·65 (0·47 Ä 0·90)

reduction
2p = 0·01

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 9/669 14/71504F 5·7−2·1

9/
669

14/
715

(1·3%) (2·0%)

−2·1 5·7
0·69 (0·30 Ä 1·56)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

3
= 0.4; p > 0.1; NS)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 0/333 0/33598Q

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 13/643 16/61298V 7·2−2·5

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 5/564 6/55700X 2·5−0·4

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(0/35)03L

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 2/84 2(1/40)04= 0·6−0·0

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 23/1634 24/163004D 11·6−0·5

43/
3323

48/
3284

(1·3%) (1·5%)

−3·3 21·9
0·86 (0·56 Ä 1·31)

reduction
2p > 0·1; NS

(C) subtotal

(D) Same total dose in fewer cycles

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 11/528 7/52285A 3·90·6

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 20/1564 16/161294L 8·92·1

31/
2092

23/
2134

(1·5%) (1·1%)

2·7 12·9
1·23 (0·71 Ä 2·13)

increase
2p > 0·1; NS

(D) subtotal with data §

238/
18623

300/
18750

(1·3%) (1·6%)

−34·0 129·2
0·769 (0·647 Ä 0·914)

reduction
2p = 0·003

Total (A...D)

Allocated

ISOLATED CONTRALATERAL BREAST CANCER AS 1st. EVENT in trials of CHEMDD_v10_2018_test Dose
dense chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p = 0·003Heterogeneity between 20 trials: χ
2

19
= 10·6; p > 0·1; NS

Heterogeneity between 7 subtotals: χ
2

6
= 5·7; p > 0·1; NS

Heterogeneity within subtotals: χ
2

13
= 4·9; p > 0·1; NS

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of events/patients.
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Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Deaths/Women

Allocated
Dose−intense Standard

Ratio of annual death rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense deaths

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

6
= 17.8; p = 0.007)

GONO MIG1 ITaly 6F600E60C600 [q2† v q3] E1.5 93/604 108/61092E 45·3−5·6

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 23/73 23/7792J 9·7−0·6

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 216/1001 261/100497D 108·8−24·4

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 3/71 0/6997X 0·71·4

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 92/1002 145/100103Q 52·8−27·4

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 1/50 5/5104) 1·0−1·5

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 257/2170 255/222105P 121·66·7

685/
4971

797/
5033

(13·8%) (15·8%)

−51·4 339·9
0·86 (0·77 Ä 0·96)

reduction
2p = 0·005

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 1.6; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 112/224 107/22493# 46·13·4

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 54/454 55/45699Y 24·8−0·9

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 73/1006 93/100807B 39·4−7·9

239/
1684

255/
1688

(14·2%) (15·1%)

−5·4 110·4
0·95 (0·79 Ä 1·15)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm) (χ
2

1
= 1.6; 2p > 0.1; NS)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 104/701 146/70200F 59·0−22·2

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 72/363 85/37002C 36·7−4·2

176/
1064

231/
1072

(16·5%) (21·5%)

−26·4 95·7
0·76 (0·62 Ä 0·93)

reduction
2p = 0·007

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 7.8; p = 0.10)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 112/959 137/96098D 58·8−15·5

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 213/1783 238/178499G 106·0−14·3

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 299/1649 298/164900H 142·3−0·5

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 11/329 17/32901= 6·8−2·8

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 16/100 29/10206T 10·2−7·7

651/
4820

719/
4824

(13·5%) (14·9%)

−40·8 324·1
0·88 (0·79 Ä 0·98)

reduction
2p = 0·02

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 61/669 71/71504F 31·2−0·3

61/
669

71/
715

(9·1%) (9·9%)

−0·3 31·2
0·99 (0·70 Ä 1·41)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

5
= 10.2; p = 0.07)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 44/333 59/33598Q 23·6−8·5

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 201/643 245/61298V 104·4−35·2

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 110/564 126/55700X 53·3−9·5

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(1/35)03L 0·2−0·8

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 17/84 2(13/40)04= 6·0−3·4

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 186/1634 183/163004D 87·81·5

558/
3323

641/
3284

(16·8%) (19·5%)

−55·8 275·3
0·82 (0·73 Ä 0·92)

reduction
2p = 0·0008

(C) subtotal

(D) Same total dose in fewer cycles (χ
2

1
= 0.5; 2p > 0.1; NS)

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 225/528 232/52285A 103·8−2·5

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 295/1564 340/161294L 151·1−17·6

520/
2092

572/
2134

(24·9%) (26·8%)

−20·0 254·9
0·92 (0·82 Ä 1·05)

reduction
2p > 0·1; NS

(D) subtotal with data §

2890/
18623

3286/
18750

(15·5%) (17·5%)

−200·1 1431·5
0·870 (0·826 Ä 0·916)

reduction
2p < 0·00001

Total (A...D)

Allocated

MORTALITY WITH RECURRENCE in trials of CHEMDD_v10_2018_test Dose dense chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001Heterogeneity between 26 trials: χ
2

25
= 44·8; p = 0·009

Heterogeneity between 7 subtotals: χ
2

6
= 5·4; p > 0·1; NS

Heterogeneity within subtotals: χ
2

19
= 39·5; p = 0·004

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of deaths/patients.

09:45:33 19 December 2018

Not for publication or citation

rosieb
Typewritten Text
P7: Breast cancer mortality in trials of dose-intense vs standard schedule chemotherapy
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Text Box
Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Deaths/Women

Allocated
Dose−intense Standard

Ratio of annual death rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense deaths

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

4
= 6.8; p > 0.1; NS)

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 2/604 0/61092E 0·51·1

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 0/73 2/7792J 0·5−1·1

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 4/1001 2/100497D 1·51·0

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 2/71 0/6997X 0·50·9

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 0/1002 0/100103Q

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 0/50 0/5104)

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 10/2170 9/222105P 4·70·2

18/
4971

13/
5033

(0·4%) (0·3%)

2·1 7·6
1·31 (0·64 Ä 2·67)

increase
2p > 0·1; NS

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 3.8; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 1/224 3/22493# 0·7−1·6

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 5/454 3/45699Y 1·90·8

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 1/1006 3/100807B 1·0−1·1

7/
1684

9/
1688

(0·4%) (0·5%)

−1·9 3·7
0·59 (0·21 Ä 1·65)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 1/701 0/70200F 0·20·5

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 0/363 0/37002C

1/
1064

0/
1072

(0·1%) (0·0%)

0·5 0·2
7·69 (0·15 Ä 387·58)

increase
2p > 0·1; NS

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

2
= 1.7; p > 0.1; NS)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 1/959 2/96098D 0·7−0·2

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 4/1783 16/178499G 4·9−5·8

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 4/1649 5/164900H 2·2−0·4

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 0/329 0/32901=

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 0/100 0/10206T

9/
4820

23/
4824

(0·2%) (0·5%)

−6·5 7·9
0·44 (0·22 Ä 0·88)

reduction
2p = 0·02

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 1/669 2/71504F 0·7−0·6

1/
669

2/
715

(0·1%) (0·3%)

−0·6 0·7
0·43 (0·04 Ä 4·17)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

2
= 4.4; p > 0.1; NS)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 3/333 2/33598Q 1·20·2

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 0/643 0/61298V

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 4/564 1/55700X 1·21·4

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(0/35)03L

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 0/84 2(0/40)04=

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 6/1634 14/163004D 4·9−4·3

13/
3323

17/
3284

(0·4%) (0·5%)

−2·7 7·3
0·69 (0·33 Ä 1·43)

reduction
2p > 0·1; NS

(C) subtotal

(D) Same total dose in fewer cycles (χ
2

1
= 1.1; 2p > 0.1; NS)

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 0/528 2/52285A 0·5−0·9

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 4/1564 5/161294L 2·2−0·5

4/
2092

7/
2134

(0·2%) (0·3%)

−1·5 2·7
0·58 (0·18 Ä 1·91)

reduction
2p > 0·1; NS

(D) subtotal with data §

53/
18623

71/
18750

(0·3%) (0·4%)

−10·6 30·1
0·703 (0·492 Ä 1·005)

reduction
2p = 0·05

Total (A...D)

Allocated

MORTALITY WITHOUT RECURRENCE IN FIRST YEAR in trials of CHEMDD_v10_2018_test Dose dense
chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p = 0·05Heterogeneity between 18 trials: χ
2

17
= 24·3; p > 0·1; NS

Heterogeneity between 7 subtotals: χ
2

6
= 6·5; p > 0·1; NS

Heterogeneity within subtotals: χ
2

11
= 17·8; p = 0·09

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of deaths/patients.
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Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Deaths/Women

Allocated
Dose−intense Standard

Ratio of annual death rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense deaths

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

5
= 6.2; p > 0.1; NS)

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 30/604 33/61092E 13·6−0·2

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 6/73 8/7792J 2·9−2·2

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 62/1001 67/100497D 30·4−3·5

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 2/71 0/6997X 0·50·9

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 11/1002 4/100103Q 3·43·0

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 0/50 0/5104)

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 44/2170 45/222105P 22·0−1·1

155/
4971

157/
5033

(3·1%) (3·1%)

−3·2 72·8
0·96 (0·76 Ä 1·20)

reduction
2p > 0·1; NS

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 0.1; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 5/224 4/22493# 2·0−0·2

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 20/454 23/45699Y 9·8−3·2

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 9/1006 11/100807B 4·9−1·8

34/
1684

38/
1688

(2·0%) (2·3%)

−5·2 16·6
0·73 (0·45 Ä 1·18)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm) (χ
2

1
= 0.2; 2p > 0.1; NS)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 20/701 13/70200F 7·82·1

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 4/363 3/37002C 1·50·9

24/
1064

16/
1072

(2·3%) (1·5%)

3·0 9·3
1·39 (0·73 Ä 2·63)

increase
2p > 0·1; NS

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 1.8; p > 0.1; NS)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 3/959 3/96098D 1·40·1

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 32/1783 45/178499G 18·7−6·7

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 20/1649 34/164900H 13·4−7·0

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 0/329 2/32901= 0·5−1·0

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 1/100 1/10206T 0·50·0

56/
4820

85/
4824

(1·2%) (1·8%)

−14·6 34·6
0·66 (0·47 Ä 0·91)

reduction
2p = 0·01

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 9/669 12/71504F 5·2−1·7

9/
669

12/
715

(1·3%) (1·7%)

−1·7 5·2
0·72 (0·30 Ä 1·70)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

3
= 3.4; p > 0.1; NS)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 8/333 12/33598Q 4·7−2·9

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 0/643 0/61298V

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 21/564 15/55700X 8·82·9

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(0/35)03L

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 1/84 2(1/40)04= 0·4−0·5

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 46/1634 46/163004D 22·60·5

76/
3323

75/
3284

(2·3%) (2·3%)

−0·1 36·5
1·00 (0·72 Ä 1·38)

reduction
2p > 0·1; NS

(C) subtotal

(D) Same total dose in fewer cycles (χ
2

1
= 1.8; 2p > 0.1; NS)

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 41/528 58/52285A 23·4−8·9

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 145/1564 143/161294L 68·1−4·0

186/
2092

201/
2134

(8·9%) (9·4%)

−12·9 91·5
0·87 (0·71 Ä 1·07)

reduction
2p > 0·1; NS

(D) subtotal with data §

540/
18623

584/
18750

(2·9%) (3·1%)

−34·6 266·5
0·878 (0·779 Ä 0·990)

reduction
2p = 0·03

Total (A...D)

Allocated

MORTALITY WITHOUT RECURRENCE in trials of CHEMDD_v10_2018_test Dose dense chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p = 0·03Heterogeneity between 23 trials: χ
2

22
= 20·2; p > 0·1; NS

Heterogeneity between 7 subtotals: χ
2

6
= 6·8; p > 0·1; NS

Heterogeneity within subtotals: χ
2

16
= 13·4; p > 0·1; NS

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of deaths/patients.
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Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Year code
and study name Comparison

Dose−intensity
ratio

Deaths/Women

Allocated
Dose−intense Standard

Ratio of annual death rates
Dose−intense : Standard

Logrank Variance
O−E of O−E

Dose−intense deaths

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) (χ
2

6
= 16.7; p = 0.01)

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 123/604 141/61092E 58·9−5·8

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 29/73 31/7792J 12·6−2·8

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 278/1001 328/100497D 139·2−27·9

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 5/71 0/6997X 1·22·2

Royal Marsden UK § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 103/1002 149/100103Q 56·1−24·4

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 1/50 5/5104) 1·0−1·5

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 301/2170 300/222105P 143·65·7

840/
4971

954/
5033

(16·9%) (19·0%)

−54·6 412·6
0·88 (0·80 Ä 0·96)

reduction
2p = 0·007

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm) (χ
2

2
= 2.0; p > 0.1; NS)

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 117/224 111/22493# 48·13·3

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 74/454 78/45699Y 34·6−4·1

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 82/1006 104/100807B 44·3−9·7

273/
1684

293/
1688

(16·2%) (17·4%)

−10·6 127·0
0·92 (0·77 Ä 1·10)

reduction
2p > 0·1; NS

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm) (χ
2

1
= 1.1; 2p > 0.1; NS)

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 124/701 159/70200F 66·8−20·1

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 76/363 88/37002C 38·2−3·2

200/
1064

247/
1072

(18·8%) (23·0%)

−23·4 105·0
0·80 (0·66 Ä 0·97)

reduction
2p = 0·02

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) (χ
2

4
= 6.7; p > 0.1; NS)

BIG 02−98 (3A75;3D100 v 4A50D75) q3; 3CMF q4 A1.5 D1.3 115/959 140/96098D 60·2−15·5

NSABP B−30 USA (4AC;4D100 v 4ADC† ) q3 A1.2 D1.3 245/1783 283/178499G 124·7−21·0

BCIRG 005 USA (4AC;4D100 v 6ADC) q3 A1.2 D1.3 319/1649 332/164900H 155·7−7·5

HORG CT/01.04 Greece (4E90;4D75q3 v 6E75D75† ) q3 E1.2 D1.0 11/329 19/32901= 7·3−3·8

Fudan TAX 619 China § (4D100;4A60/E75C600 v 6D75A50/E60C500) q3 E1.3 D1.303K (603 patients) (no data)

Sanofi−Aventis USA § (4AC;4D100 v 6ADC)† + Bev15x34 q3 A1.2 D1.306& (155 patients) (no data)

BOOG 2007−02 NL (4AC;4D100 v 6ADC† ) q3‡ A1.2 D1.3 17/100 30/10206T 10·7−7·7

707/
4820

804/
4824

(14·7%) (16·7%)

−55·5 358·7
0·86 (0·77 Ä 0·95)

reduction
2p = 0·003

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms)

Pfizer USA § [4EC;4(P175/D75) v 8E75(P175/D75)] q3 E1.2 P1.0 / D1.000) (617 patients) (no data)

GEICAM 2003−10 Spain (4EC;4D100† ) q3 v (4E90D75†;4Cap2500x14) q3 E1.0 D1.3 70/669 83/71504F 36·4−2·0

70/
669

83/
715

(10·5%) (11·6%)

−2·0 36·4
0·95 (0·68 Ä 1·31)

reduction
2p > 0·1; NS

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage (χ
2

5
= 12.5; p = 0.03)

AGO−1 Germany [(3E150;3P250 )q2† v 4E90P175 q3]‡; 3CMF q4 E2.5 P2.1 52/333 71/33598Q 28·4−11·4

AGO IDD−ETC Germany (3E150;3P225;3C2500)q2† v (4EC;4P175) q3 E2.5 P1.9 201/643 245/61298V 104·4−35·2

HE 10/00 Greece [(3E110;3P250 )q2† v 4E83P187 q3]; 3CMFq2† E2.0 P2.0 131/564 141/55700X 62·2−6·6

AERO B−03 France * (4EC;4D or 4D100;4E100C600)q2† v 6E75D75C500 q3E2.0 D2.0 0/65 2(1/35)03L 0·2−0·8

SBG 2004−1 Sweden * [(4EC;4D) or (4E100C825;4D80)] q2† v 6ADCq3† E/A1.9 D1.5 18/84 2(14/40)04= 6·4−3·9

NSABP B−38 USA (4AC;4P175)q2† v 6ADCq3† A1.8 P/D~1.8 232/1634 229/163004D 110·42·0

634/
3323

716/
3284

(19·1%) (21·8%)

−55·9 311·9
0·84 (0·75 Ä 0·93)

reduction
2p = 0·002

(C) subtotal

(D) Same total dose in fewer cycles (χ
2

1
= 0.0; 2p > 0.1; NS)

CALGB 8541 USA (4F600x2A60C600 v 6F400x2A40C400]) q4 A1.5 266/528 290/52285A 127·2−11·4

NCC Japan § (6C130M26F600A26 v 12C65M13F300A13) q4 A2.088T (202 patients) (no data)

SWOG 9313 USA [(4A40x2q3;3C2400q2) v 6A54C1200q3]† A1.5 440/1564 483/161294L 219·2−21·6

706/
2092

773/
2134

(33·7%) (36·2%)

−32·9 346·4
0·91 (0·82 Ä 1·01)

reduction
2p = 0·08

(D) subtotal with data §

3430/
18623

3870/
18750

(18·4%) (20·6%)

−234·7 1698·0
0·871 (0·830 Ä 0·913)

reduction
2p < 0·00001

Total (A...D)

Allocated

MORTALITY in trials of CHEMDD_v10_2018_test Dose dense chemotherapy

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001Heterogeneity between 26 trials: χ
2

25
= 41·8; p = 0·02

Heterogeneity between 7 subtotals: χ
2

6
= 2·7; p > 0·1; NS

Heterogeneity within subtotals: χ
2

19
= 39·1; p = 0·004

§ 7 trials with no data do not contribute to subtotals or to the overall total.

* For balance, control patients in 3−way trials or trial strata count half or twice in subtotal(s)

and in final total of deaths/patients.
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Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2. q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14=days 1-14 orally. x2=day 1, day 8. 2p=two-sided p value. * For balance, the 75 control patients in the two 3-way trials count twice in subtotal (C) and in final total of events/patients. NSABP B-38 trial assumes a 2:1 dose equivalence ratio for P to D. ‡ Pre-operative chemotherapy: patients in these trials were analysed as having unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. § 7 trials with no data do not contribute to subtotals or to the overall total.   Semicolon [;] indicates treatment sequence.  χ2 tests in section headers are for heterogeneity between trials. 



Category

Events/Women
Allocated

Dose−dense Standard

Ratio of annual event rates
Ratio

Dose−dense : Standard
Ratio
(& CI)

Logrank Variance
O−E of O−E

Dose−dense events

(a) Chemo regimen/no. of dose−dense cycles (χ
2

2
= 6.8; 2p = 0.03)

Anth; <=4 cycles 387/2241 421/2290
(17·3%) (18·4%)

190·8−11·4 0·94 (0·78 Ä 1·14)

Anth; 6+ cycles 177/677 208/687
(26·1%) (30·3%)

83·1−9·5 0·89 (0·67 Ä 1·18)

Anth+Tax; 6+ cycles 466/2053 582/2056
(22·7%) (28·3%)

231·2−70·6 0·74 (0·62 Ä 0·87)

(b) Follow up period, years (trend χ
2

1
= 1.4; 2p > 0.1; NS)

0−1 328/4971 418/5033
(6·6%) (8·3%)

164·6−41·3 0·78 (0·64 Ä 0·95)

2−4 452/4490 522/4458
(10·1%) (11·7%)

221·0−35·2 0·85 (0·72 Ä 1·01)

5−9 228/3765 249/3668
(6·1%) (6·8%)

109·8−15·8 0·87 (0·68 Ä 1·11)

10+ 22/750 22/721
(2·9%) (3·1%)

9·70·9

(c) Site of first recurrence (χ
2

2
= 1.2; p > 0.1; NS)

Distant 760/4971 876/5033
(15·3%) (17·4%)

372·6−60·3 0·85 (0·74 Ä 0·97)

Isolated local 200/4971 233/5033
(4·0%) (4·6%)

103·4−17·5 0·84 (0·66 Ä 1·09)

Contralateral 70/4971 102/5033
(1·4%) (2·0%)

40·4−13·7 0·71 (0·47 Ä 1·07)

(d) Age (trend χ
2

1
= 0.1; 2p > 0.1: NS)

Age < 45 300/1270 357/1264
(23·6%) (28·2%)

146·8−32·0 0·80 (0·65 Ä 0·99)

45 − 54 317/1759 368/1856
(18·0%) (19·8%)

156·9−22·0 0·87 (0·71 Ä 1·07)

55 − 69 393/1872 461/1843
(21·0%) (25·0%)

193·9−36·3 0·83 (0·69 Ä 1·00)

70+ 20/69 25/68
(29·0%) (36·8%)

7·6−1·2

(e) Tumour size (trend χ
2

1
= 1.2; 2p > 0.1: NS)

1 − 20 mm (T1) 314/2119 405/2138
(14·8%) (18·9%)

170·2−45·8 0·76 (0·63 Ä 0·93)

21 − 50 mm (T2) 578/2338 633/2359
(24·7%) (26·8%)

277·5−30·6 0·90 (0·77 Ä 1·05)

> 50 mm (T3/T4) 87/270 103/278
(32·2%) (37·1%)

37·7−8·4 0·80 (0·53 Ä 1·22)

(f) Nodal status (trend χ
2

1
= 0.7; 2p > 0.1: NS)

N0 169/1240 184/1277
(13·6%) (14·4%)

84·5−5·7 0·93 (0·71 Ä 1·24)

N1−3 412/2349 487/2337
(17·5%) (20·8%)

210·6−42·3 0·82 (0·68 Ä 0·98)

N4+ 409/1217 489/1248
(33·6%) (39·2%)

193·0−38·2 0·82 (0·68 Ä 0·99)

(g) ER/PR status (χ
2

1
= 0.1; p > 0.1; NS)

ER− PR any 372/1431 431/1450
(26·0%) (29·7%)

182·3−34·6 0·83 (0·68 Ä 1·00)

ER? PR any 52/263 73/303
(19·8%) (24·1%)

27·7−6·9 0·78 (0·48 Ä 1·27)

ER+ PR+ 400/2288 478/2294
(17·5%) (20·8%)

210·5−41·8 0·82 (0·69 Ä 0·98)

ER+ PR− 123/513 134/509
(24·0%) (26·3%)

60·1−9·3 0·86 (0·61 Ä 1·19)

ER+ PR? 83/476 95/477
(17·4%) (19·9%)

41·9−6·0 0·87 (0·58 Ä 1·29)

(h) HER2 status (χ
2

1
= 2.7; 2p > 0.1; NS)

HER2 positive 159/732 154/720
(21·7%) (21·4%)

63·53·6

HER2 negative 493/2735 590/2793
(18·0%) (21·1%)

247·1−42·8 0·84 (0·71 Ä 0·99)

(i) Tumour grade (trend χ
2

1
= 0.5; 2p > 0.1: NS)

Well−differentiated 16/191 21/178
(8·4%) (11·8%)

8·3−1·3

Moderately 272/1645 313/1609
(16·5%) (19·5%)

138·2−26·5 0·83 (0·66 Ä 1·03)

Poorly 432/1911 496/2015
(22·6%) (24·6%)

216·3−23·0 0·90 (0·75 Ä 1·07)

(j) Ki67 (trend χ
2

1
= 1.1; p > 0.1: NS)

Ki67 <10% 68/485 78/450
(14·0%) (17·3%)

29·2−7·4 0·78 (0·48 Ä 1·25)

Ki67 >=10% − <20% 106/645 137/679
(16·4%) (20·2%)

50·1−12·8 0·78 (0·54 Ä 1·12)

Ki67 >=20% 350/1666 396/1706
(21·0%) (23·2%)

162·9−17·9 0·90 (0·73 Ä 1·10)

(k) Histological type (χ
2

1
= 0.2; 2p > 0.1; NS)

Ductal 618/3153 723/3255
(19·6%) (22·2%)

300·6−41·5 0·87 (0·75 Ä 1·01)

Lobular 66/381 78/366
(17·3%) (21·3%)

27·3−1·4

1030/
4971

1211/
5033

(20·7%) (24·1%)

−91·6 505·2 0·834 (0·765 Ä 0·910)
2p = 0·00005

Total

Allocated

CHEMDD_v7_2017 Dose dense chemotherapy

Recurrence analysis:

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−dense better Standard better

Treatment effect 2p = 0·00005
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2881 women

Recurrence rates (% / year) and logrank analyses

Dose−dense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

7·03 (189 / 2688)
8·40 (223 / 2656)

0·82 CI 0·63 − 1·00
−18·8 / 92·5

1 2 3

Years 2 − 4

4·27 (140 / 3280)
4·87 (153 / 3139)

0·86 CI 0·64 − 1·08
−10·0 / 68·3

4

Year 5+

1·13 (43 / 3819)
1·51 (55 / 3649)

0·74 CI 0·39 − 1·08
−7·2 / 23·5

5 years
0
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%
95% CI

Standard chemotherapy
RECURRENCE
ER−negative

5−y gain 3·6% (CI 0·2 − 6·9)

Standard

Dose−dense

27·0%

23·4%

Logrank 2p = 0·008
RR 0·82 (0·71−0·95)
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6557 women

Recurrence rates (% / year) and logrank analyses

Dose−dense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

2·00 (127 / 6357)
2·73 (172 / 6309)

0·72 CI 0·52 − 0·91
−23·9 / 71·9

1 2 3

Years 2 − 4

3·41 (286 / 8399)
3·99 (329 / 8246)

0·85 CI 0·70 − 0·99
−24·6 / 146·9

4

Year 5+

2·22 (193 / 8710)
2·44 (206 / 8458)

0·91 CI 0·72 − 1·10
−9·5 / 96·8

5 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE
ER−positive

5−y gain 2·9% (CI 1·1 − 4·7)

Standard

Dose−dense

16·0%
13·1%

Logrank 2p = 0·001
RR 0·83 (0·75−0·93)
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P12: 5-year risk of recurrence by ER status in trials of dose-dense (2-weekly) chemotherapy vs the same chemotherapy (3-weekly) schedule [A1]  



Category

Events/Women
Allocated

Dose−dense Standard

Ratio of annual event rates
Ratio

Dose−dense : Standard
Ratio
(& CI)

Logrank Variance
O−E of O−E

Dose−dense events

(a) Chemo regimen/no. of dose−dense cycles (χ
2

3
= 4.1; p > 0.1; NS)

Anth; <=4 cycles 387/2241 421/2290
(17·3%) (18·4%)

190·8−11·4 0·94 (0·78 Ä 1·14)

Anth+Tax; <=4 cycles 91/454 104/456
(20·0%) (22·8%)

44·8−7·8 0·84 (0·57 Ä 1·24)

Anth; 6+ cycles 484/1602 561/1613
(30·2%) (34·8%)

226·6−41·7 0·83 (0·70 Ä 0·99)

Anth+Tax; 6+ cycles 706/3422 867/3434
(20·6%) (25·2%)

352·0−85·3 0·78 (0·68 Ä 0·90)

(b) Follow up period, years (trend χ
2

1
= 2.9; 2p = 0.09)

0−1 608/7719 762/7793
(7·9%) (9·8%)

298·3−73·5 0·78 (0·67 Ä 0·91)

2−4 698/6859 807/6792
(10·2%) (11·9%)

344·6−55·7 0·85 (0·74 Ä 0·98)

5−9 333/5423 355/5268
(6·1%) (6·7%)

158·6−18·2 0·89 (0·73 Ä 1·09)

10+ 29/992 29/971
(2·9%) (3·0%)

12·81·5

(c) Site of first recurrence (χ
2

2
= 5.5; p = 0.06)

Distant 1225/7719 1370/7793
(15·9%) (17·6%)

594·8−73·0 0·88 (0·80 Ä 0·98)

Isolated local 347/7719 454/7793
(4·5%) (5·8%)

189·8−57·3 0·74 (0·61 Ä 0·89)

Contralateral 96/7719 129/7793
(1·2%) (1·7%)

53·0−15·9 0·74 (0·52 Ä 1·06)

(d) Age (trend χ
2

1
= 0.8; 2p > 0.1: NS)

Age < 45 509/2089 631/2123
(24·4%) (29·7%)

255·6−63·8 0·78 (0·66 Ä 0·92)

45 − 54 563/2847 621/2904
(19·8%) (21·4%)

269·2−31·6 0·89 (0·76 Ä 1·04)

55 − 69 566/2695 671/2682
(21·0%) (25·0%)

278·7−51·5 0·83 (0·71 Ä 0·97)

70+ 30/87 30/82
(34·5%) (36·6%)

10·80·7

(e) Tumour size (trend χ
2

1
= 0.4; 2p > 0.1: NS)

1 − 20 mm (T1) 380/2774 503/2808
(13·7%) (17·9%)

209·6−61·3 0·75 (0·62 Ä 0·89)

21 − 50 mm (T2) 755/3222 858/3266
(23·4%) (26·3%)

372·2−55·0 0·86 (0·75 Ä 0·99)

> 50 mm (T3/T4) 130/428 157/410
(30·4%) (38·3%)

57·6−19·5 0·71 (0·51 Ä 1·00)

(f) Nodal status (trend χ
2

1
= 0.1; 2p > 0.1: NS)

N0 203/1468 239/1503
(13·8%) (15·9%)

105·8−16·9 0·85 (0·66 Ä 1·09)

N1−3 578/3394 693/3354
(17·0%) (20·7%)

298·4−67·2 0·80 (0·69 Ä 0·93)

N4+ 499/1651 606/1715
(30·2%) (35·3%)

239·6−49·5 0·81 (0·69 Ä 0·96)

(g) ER/PR status (χ
2

2
= 0.4; p > 0.1; NS)

ER− PR any 608/2239 948/2268
(27·2%) (41·8%)

298·3−61·1 0·81 (0·70 Ä 0·95)

ER? PR any 139/501 163/528
(27·7%) (30·9%)

65·0−11·5 0·84 (0·61 Ä 1·15)

ER+ PR+ 648/3694 739/3663
(17·5%) (20·2%)

330·6−54·4 0·85 (0·74 Ä 0·98)

ER+ PR− 188/795 232/838
(23·6%) (27·7%)

97·1−21·5 0·80 (0·62 Ä 1·04)

ER+ PR? 85/490 100/496
(17·3%) (20·2%)

43·1−6·2 0·87 (0·59 Ä 1·28)

(h) HER2 status (χ
2

1
= 1.8; 2p > 0.1; NS)

HER2 positive 210/1002 223/1021
(21·0%) (21·8%)

87·9−3·5 0·96 (0·73 Ä 1·26)

HER2 negative 810/4359 976/4386
(18·6%) (22·3%)

409·1−80·2 0·82 (0·72 Ä 0·93)

(i) Tumour grade (trend χ
2

1
= 0.0; 2p > 0.1: NS)

Well−differentiated 27/284 26/261
(9·5%) (10·0%)

12·11·3

Moderately 339/2245 401/2231
(15·1%) (18·0%)

175·2−37·0 0·81 (0·67 Ä 0·98)

Poorly 552/2539 642/2599
(21·7%) (24·7%)

278·0−40·9 0·86 (0·74 Ä 1·01)

(j) Ki67 (trend χ
2

1
= 0.9; 2p > 0.1: NS)

Ki67 <10% 73/562 86/516
(13·0%) (16·7%)

31·7−8·6 0·76 (0·48 Ä 1·20)

Ki67 >=10% − <20% 115/790 148/820
(14·6%) (18·0%)

54·9−13·9 0·78 (0·55 Ä 1·10)

Ki67 >=20% 408/2058 477/2130
(19·8%) (22·4%)

194·8−25·6 0·88 (0·73 Ä 1·05)

(k) Histological type (χ
2

1
= 1.4; 2p > 0.1; NS)

Ductal 835/3845 956/3946
(21·7%) (24·2%)

398·4−51·2 0·88 (0·77 Ä 1·00)

Lobular 106/503 113/496
(21·1%) (22·8%)

41·02·7

1668/
7719

1953/
7793

(21·6%) (25·1%)

−146·1 814·3 0·836 (0·780 Ä 0·895)
2p < 0·00001

Total

Allocated

CHEMDD_v7_2017 Dose dense chemotherapy

Recurrence analysis:

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−dense better Standard better

Treatment effect 2p < 0·00001
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Year code
and study name Comparison

Dose−intensity
ratio

Events/Women

Allocated
Dose−dense Standard

Ratio of annual event rates
Dose−dense : Standard

Logrank Variance
O−E of O−E

Dose−dense events

(a) Anthracycline; 4 or fewer dose−dense cycles

Hamburg Germany § 4E120C600q2† v 4E90C600q3;3CMFq4 E2.093W (183 patients) (no data)

Bayreuth Germany 3E120C600‡ [q2† v q3] E1.5 4/71 9/6997X 2·5−1·6

Royal Marsden London § (4AC/4EC)‡ [q2† v q3] A1.5 / E1.503D (128 patients) (no data)

TACT2 UK 4E100 [q2† v q3];4CMF q4/4Cap2500x14 q3 E1.5 383/2170 412/222105P 188·4−9·8

387/
2241

421/
2290

(17·3%) (18·4%)

−11·4 190·8
0·94 (0·82 Ä 1·09)

reduction
2p > 0·1; NS

(a) subtotal with data §

Difference between
treatment effects in 2 trials: χ

2

1
= 0·9; 2p > 0·1; NS

(b) Taxane and anthracycline; 4 or fewer dose−dense cycles

GEPARDUO Germany [4A50D75q2† v (4AC;4D100)q3]‡ A1.3 D1.1 91/454 104/45699Y 44·8−7·8 0·84 (0·63 Ä 1·13)
reduction
2p > 0·1; NS

(c) Anthracycline; 6 or more dose−dense cycles

GONO MIG1 Italy 6F600E60C600 [q2† v q3] E1.5 149/604 173/61092E 70·7−6·7

Pisa/Genoa Italy [3FEC‡;3(F600E60C600; CMF)] [q2† v q3] E1.5 28/73 35/7792J 12·4−2·8

EORTC 10921/MA.10 (6E120C830q2† v 6F500x2E60x2C75x14q4)‡ E2.0 139/224 132/22493# 53·21·8

MA.21 Canada (6E120C830q2† v 4AC q3); 4P175q3 E/A2.0 168/701 221/70200F 90·3−33·9

484/
1602

561/
1613

(30·2%) (34·8%)

−41·7 226·6
0·83 (0·73 Ä 0·95)

reduction
2p = 0·006

(c) subtotal

Heterogeneity between 4 trials: χ
2

3
= 6·4; p = 0·09

(d) Taxane and anthracycline; 6 or more dose−dense cycles

CALGB 9741 USA [(4A60;4P175;4C600) or (4AC;4P175)][q2† v q3] A1.5 P1.5 256/1001 315/100497D 129·8−36·5

GASG Germany § (4E120†;4P175)q2 v (4EC;4P175)q3 E2.0 P1.500Y (884 patients) (no data)

PREPARE/GermanBG 49[(3E150;3P225)q2†;3CMF q4 v (4EC;4P175)q3† ]‡ E2.5 P1.9 118/363 128/37002C 55·5−1·2

GIM 2 Italy [4(E90C600 ± F600);4P175] [q2† v q3] E1.5 P1.5 201/1002 257/100103Q 97·9−33·1

CAMS China 6E120P175 [q2† v q3] E1.5 P1.5 9/50 10/5104) 3·6−1·0

SBG PANTHER Sweden (4E100C825;4D80)q2† v (3F500E100C500;3D100)q3† E1.5 D1.2 122/1006 157/100807B 65·3−13·5

706/
3422

867/
3434

(20·6%) (25·2%)

−85·3 352·0
0·78 (0·71 Ä 0·87)

reduction
2p < 0·00001

(d) subtotal with data §

Heterogeneity between 5 trials: χ
2

4
= 3·9; p > 0·1; NS

1668/
7719

1953/
7793

(21·6%) (25·1%)

−146·1 814·3
0·836 (0·780 Ä 0·895)

reduction
2p < 0·00001

Total (a + b + c + d)

Allocated

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−dense better Standard better

Treatment effect 2p < 0·00001Heterogeneity between 12 trials: χ
2

11
= 15·3; p > 0·1; NS

Heterogeneity between 4 subtotals: χ
2

3
= 4·1; p > 0·1; NS

Heterogeneity within subtotals: χ
2

8
= 11·2; p > 0·1; NS

rosieb
Typewritten Text
P14: Recurrence for trials with and without taxane, and 4 or fewer or 6 or more dose-dense cycles (all dose-dense trials)  

rosieb
Text Box
§ 3 trials with no data do not contribute to subtotals or to the overall total. ‡ Pre-operative chemotherapy: patients in these trials were analysed as unknown nodal status. † Primary prophylaxis with colony-stimulating growth factors. Abbreviations: Taxanes: D = docetaxel; P = paclitaxel. Anthracyclines: A = doxorubicin; E = epirubicin. Other: C = cyclophosphamide; Cap = capecitabine; F = fluorouracil; M = methotrexate; Bev = bevacizumab (mg/kg).  AC=A60C600; EC=E90C600; ADC= A50D75C500; CMF = classical CMFd1d8. Chemotherapy doses are in mg/m2.q2 = 2-weekly, q3 = 3-weekly, q4 = 4-weekly. ×14 means d1-14 po;  ×2 means d1, d8.  Semicolon [;] indicates treatment sequence. 



3215 women

Recurrence rates (% / year) and logrank analyses

Dose−dense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

5·53 (375 / 6781)
6·56 (428 / 6525)

0·83 CI 0·70 − 0·97
−31·1 / 171·5

5

Years 5 − 9

2·44 (99 / 4063)
3·14 (124 / 3954)

0·79 CI 0·54 − 1·03
−12·3 / 51·0

Year 10+

0·90 (10 / 1111)
0·76 (9 / 1185)

1·57 CI 0·35 − 2·80
1·8 / 4·1

10 years
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(A)

R
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c
e

%
95% CI

Standard chemotherapy
RECURRENCE

10−y gain 5·3% (CI 1·6 − 9·0)
Standard

Dose−dense

37·6%

32·3%

Logrank 2p = 0·006
RR 0·83 (0·73−0·95)

27·2%

23·8%

09:25:45 17 August 2018
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3215 women

Death rates (% / year: total rate − rate in women without recurrence) & logrank analyses

Dose−dense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

3·08 CI 2·68 − 3·49
3·87 CI 3·41 − 4·32

0·81 CI 0·64 − 0·98
−23·2 / 111·1

5

Years 5 − 9

2·07 CI 1·66 − 2·49
2·12 CI 1·70 − 2·54

0·94 CI 0·65 − 1·22
−2·9 / 43·8

Year 10+

0·88 CI 0·36 − 1·40
0·82 CI 0·34 − 1·31

1·26 CI 0·29 − 2·23
1·2 / 5·2

10 years
0

10

20

30

40

50

B
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rt
a
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ty

%
95% CI

Standard chemotherapy
BREAST CANCER MORTALITY

10−y gain 3·4% (CI 0·2 − 6·7)

Standard

Dose−dense

25·7%

22·3%

Logrank 2p = 0·05
RR 0·86 (0·73−1·00)

17·5%

14·5%

09:26:19 17 August 2018
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6856 women

Recurrence rates (% / year) and logrank analyses

Dose−dense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

3·76 (546 / 14520)
5·01 (705 / 14060)

0·75 CI 0·65 − 0·86
−78·9 / 278·9

5

Years 5 − 9

2·32 (141 / 6065)
2·48 (142 / 5720)

0·91 CI 0·68 − 1·15
−6·0 / 64·4

Year 10+

1·27 (19 / 1493)
1·39 (20 / 1442)

0·96 CI 0·31 − 1·61
−0·4 / 8·7

10 years
0

10

20

30

40

50

(B)

R
e
c
u
rr
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e

%
95% CI

Standard chemotherapy
RECURRENCE

10−y gain 5·3% (CI 2·6 − 8·0)

Standard

Dose−dense

30·7%

25·4%

Logrank 2p < 0·00001
RR 0·78 (0·71−0·87)

21·7%

17·0%
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6856 women

Death rates (% / year: total rate − rate in women without recurrence) & logrank analyses

Dose−dense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

1·80 CI 1·59 − 2·02
2·57 CI 2·31 − 2·82

0·72 CI 0·59 − 0·86
−49·8 / 152·2

5

Years 5 − 9

2·18 CI 1·83 − 2·53
2·56 CI 2·17 − 2·95

0·83 CI 0·62 − 1·04
−13·1 / 71·8

Year 10+

1·79 CI 1·14 − 2·44
2·12 CI 1·41 − 2·83

0·85 CI 0·38 − 1·32
−2·4 / 14·6

10 years
0

10

20

30

40

50

B
re
a
s
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r
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a
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ty

%
95% CI

Standard chemotherapy
BREAST CANCER MORTALITY

10−y gain 5·0% (CI 2·5 − 7·6)

Standard

Dose−dense

22·5%

17·5%

Logrank 2p = 0·00002
RR 0·76 (0·67−0·86)

12·1%

8·9%
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P15: 10-year risk of recurrence and breast cancer mortality in all dose-dense trials with 6 or more dose-dense cycles (A) anthracycline only, and (B) anthracycline and taxane



Category

Events/Women
Allocated

Dose−intense Standard

Ratio of annual event rates
Ratio

Dose−intense : Standard
Ratio
(& CI)

Logrank Variance
O−E of O−E

Dose−intense events

(a) Dose−intense trial groupings (A to D) (χ
2

6
= 5.4; p > 0.1; NS)

Trial Group A1 (P7) 685/4971 797/5033
(13·8%) (15·8%)

339·9−51·4 0·86 (0·75 Ä 0·99)

Trial group A2 239/1684 255/1688
(14·2%) (15·1%)

110·4−5·4 0·95 (0·75 Ä 1·22)

Trial Group A3 176/1064 231/1072
(16·5%) (21·5%)

95·7−26·4 0·76 (0·58 Ä 0·99)

Trial Group B1 651/4820 719/4824
(13·5%) (14·9%)

324·1−40·8 0·88 (0·76 Ä 1·02)

Trial Group B2 61/669 71/715
(9·1%) (9·9%)

31·2−0·3

Trial Group C 558/3323 641/3284
(16·8%) (19·5%)

275·3−55·8 0·82 (0·70 Ä 0·95)

Trial Group D 520/2092 572/2134
(24·9%) (26·8%)

254·9−20·0 0·92 (0·79 Ä 1·09)

(b) Follow up period, years (trend χ
2

1
= 0.2; 2p > 0.1; NS)

0−1 545/18623 630/18750
(2·9%) (3·4%)

267·3−33·2 0·88 (0·75 Ä 1·03)

2−4 1298/17498 1478/17522
(7·4%) (8·4%)

643·8−89·5 0·87 (0·79 Ä 0·96)

5−9 872/14175 973/14002
(6·2%) (6·9%)

431·9−60·2 0·87 (0·77 Ä 0·98)

10+ 175/3923 205/3823
(4·5%) (5·4%)

88·2−17·1 0·82 (0·63 Ä 1·08)

(c) Age (trend χ
2

1
= 0.9; 2p > 0.1: NS)

Age < 45 968/5319 1083/5283
(18·2%) (20·5%)

475·6−67·2 0·87 (0·77 Ä 0·98)

45 − 54 956/6884 1018/7007
(13·9%) (14·5%)

463·7−29·7 0·94 (0·83 Ä 1·06)

55 − 69 912/6109 1124/6145
(14·9%) (18·3%)

470·9−103·5 0·80 (0·71 Ä 0·90)

70+ 54/310 61/312
(17·4%) (19·6%)

21·30·3

(d) Tumour size (trend χ
2

1
= 0.4; 2p > 0.1: NS)

1 − 20 mm (T1) 670/6932 841/7137
(9·7%) (11·8%)

360·1−73·4 0·82 (0·71 Ä 0·93)

21 − 50 mm (T2) 1569/8659 1731/8595
(18·1%) (20·1%)

773·5−105·2 0·87 (0·80 Ä 0·96)

> 50 mm (T3/T4) 310/1197 328/1164
(25·9%) (28·2%)

131·9−23·9 0·83 (0·67 Ä 1·04)

(e) Nodal status (trend χ
2

1
= 2.5; 2p > 0.1: NS)

N0 253/2552 253/2623
(9·9%) (9·6%)

121·95·5

N1−3 1012/8738 1178/8746
(11·6%) (13·5%)

521·4−83·0 0·85 (0·76 Ä 0·95)

N4+ 1286/5617 1484/5661
(22·9%) (26·2%)

631·6−104·5 0·85 (0·76 Ä 0·94)

(f) ER/PR status (χ
2

2
= 0.2; p > 0.1; NS)

ER− PR any 1189/5406 1369/5520
(22·0%) (24·8%)

591·4−84·0 0·87 (0·78 Ä 0·96)

ER? PR any 116/678 154/691
(17·1%) (22·3%)

60·8−19·7 0·72 (0·52 Ä 1·01)

ER+ PR+ 1168/9941 1286/9895
(11·7%) (13·0%)

590·0−75·2 0·88 (0·79 Ä 0·98)

ER+ PR− 354/2033 406/2074
(17·4%) (19·6%)

178·1−29·3 0·85 (0·70 Ä 1·03)

ER+ PR? 63/565 71/570
(11·2%) (12·5%)

32·0−3·2

(g) HER2 status (χ
2

1
= 0.0; 2p > 0.1; NS)

HER2 positive 232/1503 261/1491
(15·4%) (17·5%)

103·5−19·2 0·83 (0·64 Ä 1·07)

HER2 negative 1050/7811 1248/7868
(13·4%) (15·9%)

530·9−98·6 0·83 (0·74 Ä 0·93)

(h) Tumour grade (trend χ
2

1
= 0.8; 2p > 0.1: NS)

Well−differentiated 34/896 38/848
(3·8%) (4·5%)

17·0−3·3

Moderately 536/5190 626/5188
(10·3%) (12·1%)

278·3−55·4 0·82 (0·70 Ä 0·96)

Poorly 961/5317 1083/5401
(18·1%) (20·1%)

482·4−62·3 0·88 (0·78 Ä 0·99)

(i) Ki67 (trend χ
2

1
= 0.1; 2p > 0.1: NS)

Ki67 <10% 37/564 44/518
(6·6%) (8·5%)

15·4−4·0

Ki67 >=10% − <20% 69/803 88/826
(8·6%) (10·7%)

31·8−4·9

Ki67 >=20% 256/2084 315/2168
(12·3%) (14·5%)

126·8−19·1 0·86 (0·68 Ä 1·08)

(j) Histological type (χ
2

1
= 0.5; 2p > 0.1; NS)

Ductal 1264/8733 1418/8831
(14·5%) (16·1%)

618·5−76·0 0·88 (0·80 Ä 0·98)

Lobular 185/1250 223/1271
(14·8%) (17·5%)

82·9−17·2 0·81 (0·61 Ä 1·08)

2890/
18623

3286/
18750

(15·5%) (17·5%)

−200·1 1431·5 0·870 (0·826 Ä 0·916)
2p < 0·00001

Total

Allocated

CHEMDD_v7_2017 Dose dense chemotherapy

Breast cancer mortality analysis:

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001

15:19:11 19 December 2018
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P16: Subgroup analyses for breast cancer mortality (all trials)* calculated by logrank subtraction
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* Unknowns omitted



37298 women

Distant recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

3·58 (2913 / 81259)
4·16 (3340 / 80337)

0·86 CI 0·81 − 0·90
−221·7 / 1429·4

5

Years 5 − 9

2·16 (818 / 37830)
2·31 (845 / 36543)

0·92 CI 0·83 − 1·02
−31·4 / 393·3

Year 10+

1·39 (154 / 11107)
1·40 (152 / 10894)

0·98 CI 0·75 − 1·21
−1·6 / 72·5

10 years
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%
95% CI

Standard chemotherapy

10−y gain 2·7% (CI 1·6 − 3·8)

Standard

Dose−intense

27·4%

24·7%

Logrank 2p < 0·00001
RR 0·87 (0·84−0·91)

18·7%

16·3%

19:23:48 30 January 2019
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37298 women

Distant recurrence as first event rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

3·29 (2643 / 80232)
3·79 (2992 / 78935)

0·87 CI 0·81 − 0·92
−187·2 / 1296·7

5

Years 5 − 9

1·99 (730 / 36772)
2·13 (750 / 35232)

0·92 CI 0·82 − 1·02
−28·8 / 351·0

Year 10+

1·35 (144 / 10657)
1·34 (139 / 10373)

1·00 CI 0·76 − 1·24
0·2 / 67·5

10 years
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50
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%
95% CI

Standard chemotherapy

10−y gain 2·4% (CI 1·3 − 3·6)

Standard

Dose−intense

25·4%

23·0%

Logrank 2p < 0·00001
RR 0·88 (0·84−0·92)

17·2%

15·1%
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37298 women

Local recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

0·71 (520 / 73269)
0·91 (652 / 71831)

0·78 CI 0·68 − 0·89
−68·8 / 280·8

5

Years 5 − 9

0·41 (127 / 31107)
0·44 (129 / 29619)

0·91 CI 0·67 − 1·15
−5·7 / 61·2

Year 10+

0·23 (12 / 5137)
0·54 (27 / 4958)

0·39 CI −0·04 − 0·82
−8·2 / 8·6

10 years
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%
95% CI

Standard chemotherapy

10−y gain 1·0% (CI 0·3 − 1·7)

Standard

Dose−intense

6·3%
5·3%

Logrank 2p < 0·00001
RR 0·79 (0·71−0·88)

4·3%

3·4%
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37298 women

Contralateral breast cancer as first event rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

0·16 (129 / 80227)
0·24 (187 / 78930)

0·68 CI 0·50 − 0·87
−29·6 / 77·7

5

Years 5 − 9

0·21 (78 / 36767)
0·25 (88 / 35231)

0·83 CI 0·54 − 1·12
−7·3 / 38·6

Year 10+

0·29 (31 / 10657)
0·23 (24 / 10373)

1·25 CI 0·64 − 1·85
2·9 / 13·1

10 years
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%
95% CI

Standard chemotherapy

10−y gain 0·5% (CI 0·1 − 1·0)

Standard

Dose−intense

2·5%
1·9%

Logrank 2p = 0·003
RR 0·77 (0·65−0·91)

1·2%

0·8%
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P17: 10-year risk of (A) distant recurrence at any time, (B) distant recurrence as first event, (C) local recurrence as first event and (D) contralateral breast cancer as first event (all trials)



14102 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

2·51 (338 / 13487)
3·01 (413 / 13719)

0·85 CI 0·72 − 0·99
−28·3 / 176·8

1 2 3

Years 2 − 4

2·53 (457 / 18049)
3·29 (594 / 18046)

0·77 CI 0·66 − 0·88
−64·4 / 250·3

4

Year 5+

1·89 (369 / 19477)
2·12 (405 / 19103)

0·89 CI 0·75 − 1·02
−21·9 / 185·6

5 years
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%
95% CI

Standard chemotherapy
RECURRENCE
1−20 mm (T1)

5−y gain 2·7% (CI 1·5 − 3·8)

Standard

Dose−intense

14·6%
11·9%

Logrank 2p < 0·00001
RR 0·83 (0·77−0·90)
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17279 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

4·60 (760 / 16526)
5·45 (884 / 16211)

0·82 CI 0·73 − 0·91
−72·8 / 370·5

1 2 3

Years 2 − 4

4·60 (958 / 20827)
5·25 (1051 / 20012)

0·86 CI 0·78 − 0·95
−68·8 / 466·7

4

Year 5+

2·61 (606 / 23236)
2·76 (610 / 22102)

0·92 CI 0·81 − 1·03
−23·5 / 289·4

5 years
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40
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e

%
95% CI

Standard chemotherapy
RECURRENCE
21−50 mm (T2)

5−y gain 3·2% (CI 1·9 − 4·5)

Standard

Dose−intense

23·5%

20·3%

Logrank 2p < 0·00001
RR 0·86 (0·81−0·92)
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P 18: 5-year recurrence split by tumour size in all trials of dose-intense vs standard schedule chemotherapy



5175 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

2·83 (140 / 4942)
2·97 (150 / 5049)

0·94 CI 0·71 − 1·17
−4·4 / 68·6

1 2 3

Years 2 − 4

2·20 (145 / 6581)
2·65 (177 / 6688)

0·84 CI 0·64 − 1·04
−13·6 / 77·6

4

Year 5+

1·57 (154 / 9827)
1·55 (154 / 9944)

1·04 CI 0·81 − 1·27
2·9 / 74·0

5 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE

N0

5−y gain 1·5% (CI −0·4 − 3·3)

Standard

Dose−intense

13·0%
11·5%

Logrank 2p = 0·31
RR 0·93 (0·82−1·07)
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17451 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

2·75 (463 / 16858)
3·51 (585 / 16672)

0·78 CI 0·66 − 0·89
−62·0 / 243·4

1 2 3

Years 2 − 4

3·02 (673 / 22312)
3·44 (749 / 21779)

0·88 CI 0·78 − 0·98
−43·4 / 337·8

4

Year 5+

2·01 (499 / 24825)
2·29 (546 / 23860)

0·87 CI 0·76 − 0·99
−34·1 / 251·3

5 years
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%
95% CI

Standard chemotherapy
RECURRENCE

N1−3

5−y gain 2·4% (CI 1·3 − 3·5)

Standard

Dose−intense

15·9%
13·5%

Logrank 2p < 0·00001
RR 0·85 (0·79−0·91)
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11236 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

6·28 (662 / 10541)
7·37 (769 / 10440)

0·84 CI 0·74 − 0·94
−53·1 / 308·8

1 2 3

Years 2 − 4

5·95 (756 / 12706)
7·31 (886 / 12120)

0·82 CI 0·73 − 0·91
−75·0 / 372·1

4

Year 5+

3·73 (414 / 11102)
3·95 (398 / 10073)

0·94 CI 0·80 − 1·07
−12·5 / 185·8

5 years
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%
95% CI

Standard chemotherapy
RECURRENCE

N4+

5−y gain 4·3% (CI 2·6 − 6·1)
Standard

Dose−intense

30·5%

26·1%

Logrank 2p < 0·00001
RR 0·85 (0·80−0·91)
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P 19: 5-year risk of recurrence split by nodal status in all trials of dose-intense vs standard schedule chemotherapy



12733 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

2·12 (622 / 29368)
2·60 (747 / 28726)

0·81 CI 0·71 − 0·91
−69·6 / 328·4

5

Years 5 − 9

2·20 (311 / 14120)
2·48 (336 / 13550)

0·88 CI 0·73 − 1·03
−19·8 / 155·9

Year 10+

1·68 (64 / 3820)
2·16 (76 / 3526)

0·78 CI 0·48 − 1·08
−8·4 / 34·1

10 years
0
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e

%
95% CI

Standard chemotherapy
RECURRENCE

ER−positive N1−3

10−y gain 2·8% (CI 0·9 − 4·7)

Standard

Dose−intense

22·6%

19·8%

Logrank 2p = 0·00002
RR 0·83 (0·76−0·90)

12·3%

10·1%
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8309 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

4·92 (884 / 17953)
5·75 (1002 / 17428)

0·85 CI 0·77 − 0·94
−69·2 / 433·7

5

Years 5 − 9

4·18 (309 / 7393)
4·56 (305 / 6686)

0·91 CI 0·76 − 1·07
−12·9 / 142·5

Year 10+

2·83 (29 / 1024)
3·31 (31 / 937)

0·86 CI 0·37 − 1·35
−2·0 / 13·8

10 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE
ER−positive N4+

10−y gain 4·1% (CI 1·2 − 6·9)

Standard

Dose−intense

40·5%

36·4%

Logrank 2p = 0·0005
RR 0·87 (0·80−0·94)

25·3%

22·0%
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4438 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

5·44 (501 / 9202)
6·27 (568 / 9066)

0·87 CI 0·76 − 0·99
−32·8 / 245·0

5

Years 5 − 9

1·92 (90 / 4690)
2·06 (94 / 4567)

0·94 CI 0·66 − 1·23
−2·5 / 43·7

Year 10+

1·40 (26 / 1856)
1·76 (33 / 1872)

0·80 CI 0·34 − 1·26
−3·2 / 14·4

10 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE

ER−negative N1−3

10−y gain 2·2% (CI −0·9 − 5·4)
Standard

Dose−intense

32·7%
30·5%

Logrank 2p = 0·03
RR 0·88 (0·79−0·99)

26·1%

23·5%
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2702 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 4

10·78 (516 / 4788)
13·19 (616 / 4671)

0·81 CI 0·70 − 0·93
−49·0 / 233·3

5

Years 5 − 9

2·87 (58 / 2021)
2·57 (47 / 1830)

1·09 CI 0·66 − 1·52
2·0 / 22·9

Year 10+

2·37 (12 / 506)
2·07 (10 / 483)

1·18 CI 0·17 − 2·19
0·8 / 4·5

10 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE
ER−negative N4+

10−y gain 4·8% (CI 0·3 − 9·2)

Standard

Dose−intense

52·1%

47·3%

Logrank 2p = 0·004
RR 0·84 (0·74−0·95)

46·0%

39·6%
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P20: 10-year recurrence risk split by ER status and numbers of involved nodes (1-3 or 4+) in all trials of dose-intense vs standard schedule chemotherapy  



1740 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

0·79 (14 / 1762)
0·84 (14 / 1658)

0·86 CI 0·15 − 1·56
−1·0 / 6·6

1 2 3

Years 2 − 4

1·54 (37 / 2405)
1·87 (42 / 2241)

0·89 CI 0·46 − 1·32
−2·2 / 18·6

4

Year 5+

2·39 (44 / 1839)
2·35 (41 / 1744)

1·00 CI 0·56 − 1·43
−0·1 / 20·0

5 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE

Well−differentiated

5−y gain 0·6% (CI −1·8 − 3·0)

Standard

Dose−intense

6·8%
6·2%

Logrank 2p = 0·62
RR 0·93 (0·69−1·24)
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10366 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

2·07 (209 / 10075)
2·71 (271 / 9993)

0·73 CI 0·57 − 0·89
−36·0 / 114·1

1 2 3

Years 2 − 4

3·35 (447 / 13327)
4·24 (548 / 12926)

0·78 CI 0·66 − 0·89
−59·3 / 235·5

4

Year 5+

2·92 (314 / 10760)
2·86 (290 / 10144)

1·01 CI 0·85 − 1·18
2·0 / 144·3

5 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE
Moderately

5−y gain 3·6% (CI 2·2 − 5·1)

Standard

Dose−intense

16·7%

13·1%

Logrank 2p = 0·00003
RR 0·83 (0·76−0·90)
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10694 women

Recurrence rates (% / year) and logrank analyses

Dose−intense
Standard

Allocation

Rate ratio, from
(O−E) / V

0

Years 0 − 1

5·74 (576 / 10041)
6·57 (660 / 10052)

0·86 CI 0·75 − 0·97
−42·3 / 282·4

1 2 3

Years 2 − 4

4·82 (595 / 12353)
5·26 (639 / 12148)

0·92 CI 0·81 − 1·03
−25·0 / 287·3

4

Year 5+

2·39 (224 / 9375)
3·06 (277 / 9053)

0·78 CI 0·62 − 0·94
−29·3 / 119·5

5 years
0

10

20

30

40

50

R
e
c
u
rr
e
n
c
e

%
95% CI

Standard chemotherapy
RECURRENCE

Poorly

5−y gain 2·4% (CI 0·7 − 4·1)

Standard

Dose−intense

25·0%
22·7%

Logrank 2p = 0·0002
RR 0·87 (0·81−0·94)
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P 21: 5-year recurrence split by tumour grade in all trials of dose-intense vs standard schedule chemotherapy



Events (O-E) Variance Rate Ratio
& SE

p

Dose
intense

(n=18623)

Standard

(n=18750)

Death without recurrence 540 584 -34.6 266.5 0.88 0.06 0.03

Death with recurrence 2890 3286 -199.4 1431.3 0.87 0.02 <0.00001

Any death 3430 3870 -234.0 1697.8 0.87 0.02 <0.00001

Death without recurrence (selected groups of causes)

Vascular disease:

Stroke 10 8 0.6 4.4 1.15 0.51 0.78

Pulmonary embolus 0 2 -1.1 0.5 0.11 0.57 0.12

Heart & other vascular 17 18 -0.3 8.6 0.97 0.33 0.92

Other primary cancer:

Acute myeloid leukaemia 33 27 2.4 14.8 1.18 0.28 0.53

Other cancer 56 66 -6.0 30.0 0.82 0.17 0.27

Other specified cause 163 185 -15.1 82.5 0.83 0.10 0.10

Unknown cause 264 278 -15.0 126.3 0.89 0.08 0.18

Death without recurrence
By entry age (years) %/woman-years

<55 0.27 (227/84901) 0.30 (253/83152) -18.8 116.7 0.85 0.09 0.08

55 – 69 0.68 (274/40589) 0.73 (289/39666) -13.5 134.1 0.90 0.08 0.24

≥70 2.01 (38/1888) 2.44 (42/1718) -2.8 15.7 0.84 0.23 0.48

All ages 0.42 (540/127379) 0.47 (584/124536) -34.6 266.8 0.88 0.06 0.03

Death without recurrence

During the first year
By entry age (years) %/woman-years

<55 0.13 (15/11696) 0.26 (29/11686) -7.4 10.8 0.50 0.22 0.02

55 – 69 0.57 (33/5825) 0.61 (36/5857) -2.0 17.0 0.89 0.23 0.63

≥70 1.72 (4/233) 2.54 (6/236) -1.7 2.1 0.45 0.47 0.24

All ages 0.30 (53/17755) 0.40 (71/17779) -10.6 30.1 0.70 0.15 0.05

Second cancer incidence
Contralateral breast

By entry age (years) %/woman-years

<55 0.19 (158/84890) 0.25 (204/83152) -26.6 87.5 0.74 0.09 0.004

55 – 69 0.19 (78/40589) 0.22 (89/39659) -5.8 40.1 0.87 0.15 0.36

≥70 0.11 (2/1887) 0.41 (7/1718) -1.5 1.9 0.45 0.50 0.28

All ages 0.19 (238/127366) 0.24 (300/124529) -33.9 129.4 0.77 0.08 0.003

Second primary cancer as first event
By entry age (years) %/woman-years

<55
55 – 69
≥70 
All ages

0.29 (245/83974)
0.58 (230/39973)

1.14 (21/1838)
0.35 (496/125785)

0.30 (243/82320)
0.57 (222/39099)

0.77 (13/1693)
0.35 (478/123112)

-1.8
-1.7
2.9

-0.6

120.2
109.5

7.4
237.1

0.99 0.09
0.99 0.10

1.48 0.45
1.00 0.06

0.87
0.87
0.29
0.97
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P22: Mortality by cause and incidence of second cancers in all trials of dose-intense vs standard schedule chemotherapy 



Category

Events/Women
Allocated

Dose−intense Standard

Ratio of annual event rates
Ratio

Dose−intense : Standard
Ratio
(& CI)

Logrank Variance
O−E of O−E

Dose−intense events

(a) Tumour size (trend χ
2

1
= 0.4; 2p > 0.1; NS)

1 − 20 mm (T1) 178/6967 203/7169
(2·6%) (2·8%)

92·3−14·3 0·86 (0·66 Ä 1·12)

21 − 50 mm (T2) 277/8686 293/8631
(3·2%) (3·4%)

139·1−13·9 0·91 (0·73 Ä 1·13)

> 50 mm (T3/T4) 33/1200 31/1166
(2·8%) (2·7%)

13·90·5

Other / unknown 52/1770 57/1784
(2·9%) (3·2%)

24·6−3·7

(b) Nodal status (trend χ
2

1
= 0.3; 2p > 0.1; NS)

N0 105/2552 111/2623
(4·1%) (4·2%)

51·8−4·2

N1−3 247/8738 262/8746
(2·8%) (3·0%)

123·1−11·9 0·91 (0·72 Ä 1·14)

N4+ 136/5617 154/5661
(2·4%) (2·7%)

68·0−12·5 0·83 (0·61 Ä 1·14)

N unknown 52/1716 57/1720
(3·0%) (3·3%)

23·5−6·0

540/
18623

584/
18750

(2·9%) (3·1%)

−34·6 266·5 0·878 (0·779 Ä 0·990)
2p = 0·03

Total

Allocated

99% or 95% confidence intervals .

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p = 0·03
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P23: Sensitivity analyses for death without recurrence (all trials), by tumour size and nodal status 



P24-30: Published data — toxicity of chemotherapy

Note: Data in the following tables are reported as % of patients unless otherwise specified. Dash indicates not reported. Significance test for the difference between the
comparison groups was not reported unless otherwise specified in bold indicating a statistically significant difference or in Italic indicating no significant difference.
Abbreviations: Con = control. Conc = concurrent. DD = dose dense. FN = febrile neutropenia. NS = no statistically significant difference. Seq = sequential. TCP =
thrombocytopenia.

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) — Toxicity of grade 3 or above ¥

Year
code

Study name Anaemia Leukopenia * TCP FN
ǂ

Stomatitis Diarrhoea Vomiting** Asthenia Transaminase
Ɨ 

Neuropathy
(sensory)≠ 

Death due to
toxicity

DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con

92E GONO Italy 3 <2 3 9 1 <1 <1 <1 3 1 <1 <1 12 11 1 <1 1 <1 - - - -

92J PisaGenoa 4.4 0 5.4 5.4 <1 <1 - - 1.4 0 - - 7.4 10.8 - - - - - - - -

97D CALGB 9741
(Seq)

<1 <1 <1 1 <1 <1 2 3 1 1 3 1 4 3 - - - - 4 4 0.20 0.62

97D CALGB 9741
(Conc)

<1 <1 6 12 <1 <1 2 6 3 3 1 2 6 8 - - - - 4 5 0 0.40

97X Bayreuth - - - - - - - - - - - - - - - - - - - - 0 0

03D RM NHST
London

4AC(q2v3w)

9 0 0 2 2 0 - - 10 7 0 5 5 5 17 7 - - - - 0 0

RM NHST
London

4EC(q2v3w)

0 0 0 5 0 0 - - 0 0 0 5 0 0 9 0 - - - - 0 0

03Q1-4 GIM 2 Italy
(EC-P)

1 0 10 37 <1 <1 - - 1 0 <1 <1 1 1 3 1 2 1 4 3 0 0

03Q1-4 GIM 2 Italy
(FEC-P)

2 <1 20 48 1 <1 - - 1 1 1 <1 4 2 3 2 2 <1 3 2 0 0

03Q1-4 GIM2 Italy
(overall)

1 0 15 44 1 <1 - - 1 <1 <1 <1 3 2 3 2 2 <1 3 2 0 0

04) CAMs Beijing 0 0 16 55 0 0 - - 0 0 0 0 16 9.8 - - 4 0 0 0 0 0

05P TACT2 2.3 1.2 10.5 10.9 0.9 1.1 8.6 7.7 4.1 3.6 7.1 5.8 3.5 4.2 11.1 11.1 0.3 0.6 0.3 0.5 - -

¥ For CALGB 9741 it was based on 1962 (of the total of 2005) patients with available data. For TACT2 it was based on 2115 QOL sub-study patients (of the total of 4391) during cycle 1 to 8.
* For GIM2 Italy and CAMS Beijing values were for neutropenia as leukopenia not reported separately.
ǂ

For CALGB 9741 data were based on 421 patients with data available and were reported as febrile neutropenia resulting in hospitalization.
** Reported as nausea/vomiting for GONO Italy, PisaGenoa, and RM NHST London. Reported as gastrointestinal reaction for CAMs Beijing.
Ɨ Reported as transaminase and/or bilirubin for the CAMs Beijing trial.  
≠ Reported as neuropathy overall (not specifically for sensory) for the GIM2 Italy trial.  



(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm) — Compliance
Year code Trial name Completed all cycles Dose reduction Dose delay

DD Con DD Con DD Con

92E GONO Italy 93.4 93.8 2.5 2.0 19 27

92J PisaGenoa 93 (no modification or
delay)

95 (no modification or
delay)

- - - -

97D CALGB 9741*
(sequence)

- - 3 –7 1 – 7 Patients %: 45
Cycles %: 7

Patients %: 39
Cycles %: 7

97D CALGB 9741 *
(concurrent)

100 100 3 – 5 1 – 5 Patients %: 31
Cycles %: 6

Patients %: 39
Cycles %: 8

97X Bayreuth - - - - - -

03D RM NHST London
(4AC(q2v3w))

98 98 2 5 7 7

RM NHST London
(4EC(q2v3w))

96 100 0 0 17 5

03Q1-4 GIM 2 Italy
(EC-P)

90 87 3.6 2.9 1.4 0.8

03Q1-4 GIM 2 Italy
(FEC-P)

88 89 3.8 2.9 0.6 0.4

04) CAMs Beijing 98 96 - - 2.4 (% of cycles) 6 (% of cycles)

05P TACT2 85.1 85 - - - -
* CALGB 9741: for data on completed all cycles it was based on 1962 patients with available data; for data on dose reduction it is unclear whether it was reported as % of patients or % cycles.

(A2) Shorter interval between cycles (but additional drugs in control arm) — Toxicity of grade 3 or above
Year
code

Study name Anaemia Leukopenia * TCP FN Stomatitis Diarrhoea Vomiting Asthenia Transaminase Neuropathy
(sensory)

Death due to
toxicity

DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con

93# EORTC MA.10 50.9 16.3 78.1 85.5 33.1 20.8 8.4 14 17 14.9 - - 18.8 10.9 7.1 6.3 - - - - 0 0.89

93W Hamburg Ɨ - - - - - - - - - - - - - - - - - - - - - -

99Y GEPARDUO - - 74.2 53.7 1.8 0 4.6 3.1 8.0 3.8 4.0 7.6 14.6 10.0 22.2 28.3 - - - - - -

00Y GASD Germany - - - - - - <1 <1 8 3 - - <1 <1 - - - - - - - -

07B SBG 2004-1
Panther

4.6 1.1 90.7 81.0 4.6 1.9 11.5 15.4 7.7 3.3 4.4 4.0 3.6 2.6 21.6 10.6 - - 3.3 1.3 Overall 0.09

* Reported as neutropenia for EORTC MA.10.

Ɨ The Hamburg trial: it was stated that toxicity measured with standardised methods were similar in both arms.  



(A2) Shorter interval between cycles (but additional drugs in control arm) — Compliance

Year code Trial name Completed all cycles Dose reduction Dose delay

DD Con DD Con DD Con

93# EORTC MA.10 85.3 81.4 - - - -

93W Hamburg - - - - - -

99Y GEPARDUO* 76.8 92.4 - - - -

00Y GASD Germany - - - - - -

07B SBG 2004-1 Panther 83.1 94.8 - - - -
* GEPARDUO: dose reduction was not permitted.

(A3) Shorter interval between cycles (plus additional treatment in dose-dense arm) — Toxicity of grade 3 or above

Year
code

Study
name

Anaemia Leukopenia * TCP FN Stomatitis Diarrhoea Vomiting Asthenia Transaminase Neuropathy
(sensory)

Death due to
toxicity

DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con

00F≠ MA21 29.0 1 55.3 42.6 24.1 1.5 16.1 4.8 9.9 0.7 3.6 1.2 15.0 6.2 - - - - 6.0 5.5 - -

02C PREPARE 0.6 0 0.6 0.3 0.3 0.3 - - 4.0 0.8 0.3 0.3 4.8 4.4 - - - - 8.9 2.5 0 0

* Reported as granulocytes for MA 21. ≠ Reported as incidence among pa� ents with toxicity data rather than among all patients in the trial.

(A3) Shorter interval between cycles (plus additional treatment in dose-dense arm) — Compliance

Year code Trial name Completed all cycles Dose reduction Dose delay

DD Con DD Con DD Con

00F MA21 83 90 - - - -

02C PREPARE 81.8 83.8 - - - -



(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) — Toxicity of grade 3 or above

Year
code

Trial name Anaemia Leukopenia * TCP FN Stomatitis Diarrhoea Vomiting Asthenia Transaminase Neuropathy
(sensory)

Death due to
toxicity

Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc

98D1+2 BIG 02-98 3 3 - - 2 2 8 12 7 4 3 3 - - 7 6 - - 0.6 0.2 0.14 0.14

99G NSABP B-30 - - - - - - 22 16 5 2 4 6 8 7 12 10 - - - - <1 <1

00H BCIRG 005 2.0 2.9 57.8 59.9 1.3 2.5 7.7 17.4 2.9 2.6 3.1 2.9 5.2 4.1 6.3 5.1 - - 1.5 0.3 0.12 0.24

01= CT/01.04 - - - - - - - - - - - - - - - - - - - - 0 0

03K Fudan CHN
TAX619ǂ 

3.7 1.6 47.7 55.6 - - 15.0 16.1 - - 3.7 2.4 10.3 4.0 6.5 13.7 - - - - - -

06& Sanofi
Aventis ≠ 

- - 25.6 37.3 5.1 14.7 7.7 18.7 6.4 2.7 5.1 6.7 - - 15.4 8 - - - - - -

06T BOOG 2007-
02

1 1 20 0 5 0 23 9 3 1 4 0 1 0 10 4 - - 5 0 0 0

* Reported as neutropenia for BCIRG 005, Fudan CHN TAX619 and BOOG 2007-02. Neutropenia is also been reported for some of the rest of trials.
ǂ The data reported here are from an interim analysis based on a total of 231 women (107 women in the Seq arm and 124 women in the Conc arm) who completed their study treatment, among all 470 patients 
who were enrolled up to May 2005.
≠ Sanofi Aventis: grade ≥3 treatment emergent adverse events, that occurred regardless of relationship to study drug, and reported by ≥5 % of patients in any arm.  

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm) — Compliance

Year code Trial name Completed all cycles Dose reduction Dose delay

Seq Conc Seq Conc Seq Conc

98D1+2 BIG 02-98 91 94 25 20 - -

99G NSABP B-30 86 97 - - 53 24

00H BCIRG 005 90 93 6 8 21 24

01= CT/01.04 - - - - - -

03K Fudan CHN TAX619 - - - - - -

06& Sanofi Aventis 48.7 48 - - - -

06T BOOG 2007-02 * - - - - - -
*BOOG 2007-02: stated that dose reductions/delays were infrequent. Most patients received planned number of chemo cycles.



(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms) — Toxicity of grade 3 or above

Year
code

Trial name Anaemia Leukopenia * TCP FN Stomatitis Diarrhoea Vomiting Asthenia Transaminase Neuropathy
(sensory)

Death due to
toxicity

Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc Seq Conc

00) Pfizer
NCT00140075

- - - - - - - - - - - - - - - - - - - - - -

04F GEICAM 2003-10 - - 18.9 9.8 - - 6.6 6.8 6.0 5.1 2.8 11.0 5.2 4.5 12.7 10.7 - - - - 0.1 0.1
* Reported as neutropenia for GEICAM 2003-10.

(B2) Sequential vs concurrent anthracycline/taxane usage (but some difference in drugs between arms) — Compliance

Year code Trial name Completed all cycles Dose reduction Dose delay

Seq Conc Seq Conc Seq Conc

00) Pfizer NCT00140075 - - - - - -

04F GEICAM 2003-10 94.8 87.4 - - - -

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage — Toxicity of grade 3 or above

Year
code

Trial name Anaemia Leukopenia * TCP FN Stomatitis Diarrhoea Vomiting
**

Asthenia Transaminase Neuropathy
(sensory)

Death due to
toxicity Ɨ 

DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con

98Q AGO Germany <1 0 54 59 5 1 11 2 2 1 <9 <4 - - - - <7 <1 - -

98V1 ETC Germany 9 1 70 48 9 1 7 2 9 2 3 1 6 4 - - - - 7 4 0 0

00X HE10/00 1.7 0.6 11.3 10.7 1.1 ? 4.6 5.9 2.4 2.3 - - 2.8 3.1 ? ? - - 9.5 2.1 0.18 0

03L AERO B-03
(EC;T v TEC)

3 0 - - 0 3 10 11 0 0 - - 10 9 - - - - 10 0 0 0

03L AERO B-03
(T;EC v TEC)

3 0 - - 3 3 3 11 0 0 - - 6 9 - - - - 9 0 0 0

04= SBG 2004-1
feasibility

(escalating) ǂ 

- - - - - - 9.5 7.5 4.8 0 4.8 12.5 4.8 0 28.6 12.5 - - 4.8 2.5 0 0

SBG 2004-1
feasibility
(fixed) ǂ 

- - - - - - 0 7.5 0 0 2.4 12.5 0 0 11.9 12.5 - - 2.4 2.5 0 0

04D NSABP-B38 2 <1 - - - - 3 9 <1 <1 2 7 3 3 8 9 - - 7 <1 0.74 0.80
* Reported as neutropenia for AGO Germany and AERO B-03.
? It is unclear for those without a given value whether it refers to zero or not reported.
** Reported as nausea/vomiting for AGO Germany and HE10/00.
Ɨ For NSABP-B38: death due to toxicity for the sequential group was 0.31% in the AC;P sub-group and 0.43% in the AC;P plus Gemcitabine sub-group.  

ǂ For the SBG 2004-1 feasibility trial, there were no cases of clinically diagnosed cardiotoxicity or hematologic malignancies at long-term follow-up (a median of 10.3 years). 



(C) Shorter interval between cycles AND sequential anthracycline/taxane usage — Compliance

Year code Trial name Completed all cycles Dose reduction
ǂ

Dose delay *

DD Con DD Con DD Con

98Q AGO Germany ≠ - - 5 1 17 10

98V1 ETC Germany 84 91 - - 16 12

00X HE10/00 - - - - 21 17

03L AERO B-03
(EC;T v TEC)

80.6 94.3 37 17 53 11

03L AERO B-03
(T;EC v TEC)

91.2 94.3 32 17 38 11

04= SBG 2004-1 feasibility
(escalating)

86 90 - - 24 3

SBG 2004-1 feasibility
(fixed)

90 90 - - 21 3

04D NSABP-B38 88 91 - - - -
≠ AGO Germany: stated that 86% pa� ents in the dose-dense group and 95% patients in the control group completed the planed number of preoperative chemotherapy cycles.

ǂ Reported as patients had at least one dose reduction for the AERO B-03 trial.

* Reported as ‘patients had at least one cycle delayed by >7 days’ for the AERO B-03 trial, ‘delayed due to side-effects’ for the SBG 2004-1 feasibility trial, and ‘% of cycles’ for the ETC Germany trial. For the ETC
Germany trial: more than 50% of delays were reported to be caused by logistical problems (eg, bank holidays) or patient preference rather than required by toxicity.

(D) Same total dose in fewer cycles — Toxicity of grade 3 or above

Year
code

Trial name Anaemia Leukopenia TCP FN Stomatitis Diarrhoea Vomiting Asthenia Transaminase Neuropathy
(sensory)

Death due to
toxicity

DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con DD Con

85A CALGB CLB-8541 - - - - - - - - - - - - - - - - - - - - - -

88T1 NCC Tokyo * 0 2 1 1 - - - - 2 2 2 0 30 25 - - - - - - 0 0

94L SWOG 9313 ** - - 29 50 4 10 - - 2 5 <1 1 13 10 4 6 - - - - NS NS
* NCC Tokyo data: grade 2 anaemia; grade 3-4 leukopenia; non-specified grade of stomatitis; non-specified grade of diarrhoea; grade 3-4 nausea/vomiting. Stated that both treatment regimens were well

tolerated by the patients enrolled in this study.

** For the 94L SWOG 9313 trial: data reported for the Leukopenia and TCP were grade 4, and for the rest were grad 3 and 4. For asthenia it was reported as malaise/fatigue/lethargy. No significant difference

between the two treatments in deaths of different causes.



(D) Same total dose in fewer cycles — Compliance

Year code Trial name Completed all cycles Dose reduction Dose delay

DD Con DD Con DD Con

85A CALGB CLB-8541 - - - - - -

88T1 NCC Tokyo 3.2* 8.2* - - - -

94L SWOG 9313 >80 received at least
95% of planed dose-

intensity

>80 and 76% received
at least 95% of

planed dose-intensity
of anthracycline and
cyclophosphamide

respectively

- - - -

* NCC Tokyo: reported as % of patients refused to continue to receive chemotherapy (p = 0.12).



P31-32: Published data – cardiotoxicity

Year code Trial name Cardiotoxicity data reported in publications

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm)

92E GONO MIG1 Italy Grade 2 cardiotoxicity occurred in one patient (0.2%) in each arm. No grade 0, 1, 3 and 4 cardiotoxicity in both arms.

92J Pisa/Genoa Italy No specific cardiac toxicities were mentioned. The authors stated that chemotherapy-related toxicities were mild and superimposable in the
two arms; no patient was admitted for treatment-related toxicity; accelerated chemotherapy reduced the duration of the combined-modality
program (6.1 versus 4.6 months) with no additional toxicities.

97D CALGB 9741 USA One death due to doxorubicin-related cardiomyopathy and heart failure occurred in the treatment group arm of 3-weekly sequential
doxorubicin then paclitaxel then cyclophosphamide regimen, 30 months after the beginning of treatment. Less than 2% of patients reported
late significant cardiac toxicity requiring treatment. Patients receiving the 3-weekly regimens had a slightly higher incidence of late
cardiotoxicity than those receiving the 2-weekly regimens (2% v 1%; p=0.11)

97X Bayreuth Germany -

03D Royal Marsden London  No patient developed clinical cardiac failure. One patient in the standard 3-weekly AC arm had a fall in LVEF ≥10% to below 50%, which 
subsequently recovered to 53%. No significant difference in LVEF falls of ≥10% between the 3-weekly and 2-weekly arms was observed on 
completing treatment (p=0.7), one (p=0.8) and two (p=0.8) years post therapy.

03Q GIM2 Italy Not reported.

04) CAMs Beijing In the standard 3-weekly arm cardiac insufficiency occurred in one patient 3 weeks after the treatment had started and the patient refused to
carry on the treatment. Cardiotoxicity was one of the main adverse events occurring, however there was no cardiotoxicity of grade 3 or above
in either arm.

05P TACT2 UK Cardiotoxicity was not mentioned. One death due to infective endocarditis after distant disease recurrence in the standard 3-weekly epirubicin
followed by CMF group.

(A2) Shorter interval between cycles (but additional drugs in control arm)

93# EORTC MA.10 Forty-six patients experienced a significant drop of the LVEF (≥15%), 27 (12%) and 19 (8.6%) in the 2-weekly and the 3-weekly EC arm, 
respectively. Four of these patients further developed symptomatic congestive heart failure (two patients in each arm). One toxic death in the
4-weekly FEC arm was due to congestive heart failure.

93W Hamburg Germany Not reported.

99Y GEPARDUO Germany Cardiac arrhythmia occurred in fewer than 5% of patients in each arm.

00Y GASD Germany Not reported.

07B SBG 2004-1 PANTHER Cardiotoxicity was not mentioned. There were no toxicity related deaths in the study. There was no pleural or pericardial adverse event.

(A3) Shorter interval between cycles (plus additional treatment in dose-dense arm)

00F MA.21 Canada Incidence of grade 3 and 4 cardiac toxicity among incidence of worst ever toxicity:

4-weekly
arm (FEC)

2-weekly arm
(EC;P)

3-weekly
arm (AC;P)

p value ( Fisher’s
exact test)

Decreased LVEF
(acute), grade 3/4

0.4% (3/680) 0.3% (2/688) 0.3% (2/674) 0.02

Decreased LVEF
(delayed), grade 3/4

2.1%
(14/680)

0.7% (5/688) 0.3% (2/674) <0.001

02C PREPARE/GermanBG 49 No treatment-related death or congestive heart failure occurred during therapy. Cardiovascular events were rare.



(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm)

98D1+2 BIG 02-98 Grade 3–4 cardiac function toxicity was observed in 0% of both the sequential docetaxel arm and the concurrent docetaxel arm.

99G NSABP B-30 USA The percent of patients with grade 3 and 4 left ventricular dysfunction was 1% in both the sequential ACD arm and the doxorubicin-docetaxel
arm, and <1% in the concurrent ACD arm (p=0.89 for comparing the three arms).

00H BCIRG 005 USA There were no statistical significant differences in the incidence of CHF between the comparison arms, in terms of either CHF in association
with an absolute decrease of LVEF >15% from baseline and below LNL, CHF in association with an absolute decrease of 15% ≥LVEF >10% from 
baseline and below LNL, or CHF with signs/symptoms from a clinical standpoint, regardless of LVEF decline (<1% in both comparison arms).

01= HORG CT/01.04 Greece -

06& Sanofi Aventis USA Grade ≥3 clinical occurred in 1.3% (95% CI 0.0 to 6.9) in the sequential administration arm and 4.0% (95% CI 0.8 to 11.2) in the concurrent 
administration arm. Overall, 32.1% patients in the sequential administration arm and 28.0% patients in the concurrent administration arm
experienced at least one cardiac failure event. No cardiac death in either arm.

06T BOOG 2007-02 NL No LVEF was done routinely in the study. No toxic deaths. The toxicity of both regimens was manageable.

(B2) Sequential vs concurrent anthracycline/taxane usage (difference in drugs between arms)

00) Pfizer NCT00140075 -

04F GEICAM 2003-10 Spain There was one treatment related death due to cardiorespiratory arrest in the sequential anthracycline and taxane arm. Three patients
experienced cardiac events in the concurrent anthracycline and taxane arm while receiving capecitabine (two had angina and one had
myocardial infarction).

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage

98Q AGO-1 Germany Grade 3 CHF was observed in one patient treated with intensive dose-dense chemotherapy (<1%) and in two patients treated with
conventionally scheduled chemotherapy (=1%), p=0.372. There was no statistically significant difference between the two arms in terms overall
CHF of all grades (p=0.675).

98V1 AGO IDD-ETC Germany No severe CHF was reported. No grade 3 CHF was observed in both study arms.

00X HE10/00 Greece There were no statistically significant differences in the incidence of severe cardiotoxicity: 0.2% with grade 3 and 0% with grade 4 cardiotoxicity
in both arms.

03L AERO B-03 France The incidence of grade 3-4 cardiac toxicity was 3% and 0% respectively in the 2-weekly sequential arm (EC;D, or D;EC) and the 3-weekly
concurrent DEC arm.

04= SBG 2004-1 feasibility
Sweden

There were no toxicity related deaths, pleural or pericardial adverse events. After a median follow-up of 10 years, there were no documented
cases of clinically diagnosed cardiotoxicity.

04D NSABP-B38 USA One cardiac ischemia/infarction death during treatment was recorded in the 3-weekly concurrent AC and docetaxel with no deaths in the 2-
weekly AC then paclitaxel arm.

(D) Same total dose in fewer cycles

85A CALGB 8541 USA -

88T1 NCC Tokyo No cardiotoxicity was observed with either treatment arm, no toxic deaths occurred, and the side effects in the high dose, six-cycle group were
manageable.

94L SWOG 9313 USA Incidence of grade 3 and 4 cardiac toxicity was <1 and 1, and grade 3 or 4 congestive heart failure was 0.4% and 1.1% in the current AC group
and the A then C group, respectively. Cardiac toxicity was significantly worse in the sequential arm.

AC = doxorubicin and cyclophosphamide. ACD = doxorubicin, cyclophosphamide, and docetaxel. EC = 4-epirubicin and cyclophosphamide. CHF = congestive heart failure. CMF =

cyclophosphamide, methotrexate, and fluorouracil. FEC = fluorouracil (5FU), epirubicin and cyclophosphamide. LVEF = left ventricular ejection fraction. LNL = lower normal limit.



Category

Events/Women

Allocated
Dose−intense Standard

Ratio of annual event rates
Ratio (& 95% C.I.)

Dose−intense : Standard
Ratio
(& CI)

Logrank Variance
O−E of O−E

Dose−intense events

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm)

92E GONO MIG1 Italy 40/604 38/610

(6·6%) (6·2%)

18·31·2

92J Pisa/Genoa Italy 5/73 3/77

(6·8%) (3·9%)

1·91·1

97D CALGB 9741 USA (no data)

97X Bayreuth Germany (no data)

03D Royal Marsden London (no data)

03Q GIM 2 Italy 110/1002 130/1001

(11·0%) (13·0%)

52·8−10·1 0·83 (0·63 Ä 1·08)

04) CAMS Beijing 1/50 2/51

(2·0%) (3·9%)

0·7−0·5

05P TACT2 UK 323/2170 333/2221

(14·9%) (15·0%)

140·0−1·2 0·99 (0·84 Ä 1·17)

479/
3899

506/
3960

(12·3%) (12·8%)

−9·5 213·7 0·96 (0·84 Ä 1·09)
2p > 0·1; NS

(A1) subtotal with data §

(A2) Shorter interval between cycles (but additional drugs in control arm)

93# EORTC 10921/MA.10 33/224 41/224

(14·7%) (18·3%)

15·5−4·0 0·77 (0·47 Ä 1·27)

93W Hamburg Germany (no data)

99Y GEPARDUO Germany 34/454 105/456

(7·5%) (23·0%)

29·5−35·3 0·30 (0·21 Ä 0·43)

00Y GASD Germany (no data)

07B SBG 2004−1 PANTHER 170/1006 52/1008

(16·9%) (5·2%)

49·459·1

237/
1684

198/
1688

(14·1%) (11·7%)

19·8 94·4

1·23 (1·01 Ä 1·51)

adverse
2p = 0·04

(A2) subtotal with data §

(A3) Shorter interval between cycles (plus additional treatment in dose−dense arm)

00F MA.21 Canada 119/701 70/702

(17·0%) (10·0%)

40·924·6

02C PREPARE/GermanBG 49 66/363 59/370

(18·2%) (15·9%)

26·04·1

185/
1064

129/
1072

(17·4%) (12·0%)

28·7 66·9

1·54 (1·21 Ä 1·95)

adverse
2p = 0·0004

(A3) subtotal

(B1) Sequential vs concurrent anthracycline/taxane (same drugs in each arm)

98D BIG 02−98 86/959 57/960

(9·0%) (5·9%)

33·114·5

99G NSABP B−30 USA 249/1783 53/1784

(14·0%) (3·0%)

69·198·0

00H BCIRG 005 USA 164/1649 115/1649

(9·9%) (7·0%)

63·924·5

01= HORG CT/01.04 Greece 11/329 12/329

(3·3%) (3·6%)

5·6−0·5

03K Fudan CHN TAX 619 (no data)

06& Sanofi−Aventis USA (no data)

06T BOOG 2007−02 NL 9/100 3/102

(9·0%) (2·9%)

2·83·1

519/
4820

240/
4824

(10·8%) (5·0%)

139·6 174·5

2·22 (1·92 Ä 2·58)

adverse
2p < 0·00001

(B1) subtotal with data §

(B2) Sequential vs concurrent anthracycline/taxane ( but some difference in drugs between arms)

00) Pfizer (no data)

04F GEICAM 2003−10 Spain 33/669 90/715

(4·9%) (12·6%)

28·0−26·5 0·39 (0·27 Ä 0·56)

33/
669

90/
715

(4·9%) (12·6%)

−26·5 28·0 0·39 (0·27 Ä 0·56)
2p < 0·00001

(B2) subtotal with data §

(C) Shorter interval between cycles AND sequential anthracycline/taxane

98Q AGO−1 Germany (no data)

98V1 AGO IDD−ETC Germany 102/643 55/612

(15·9%) (9·0%)

34·321·6

00X HE 10/00 Greece 35/564 14/557

(6·2%) (2·5%)

11·710·3

03L AERO B−03 France 8/65 2/35

(12·3%) (5·7%)

2·11·5

04= SBG 2004−1 Sweden 10/84 4/40

(11·9%) (10·0%)

2·70·5

04D NSABP B−38 USA 196/1634 146/1630

(12·0%) (9·0%)

76·624·8

351/
2990

221/
2874

(11·7%) (7·7%)

58·7 127·4

1·59 (1·33 Ä 1·89)

adverse
2p < 0·00001

(C) subtotal with data §

(D) Same total dose in fewer cycles

85A CALGB 8541 USA 17/528 7/522

(3·2%) (1·3%)

5·94·9

88T1 NCC Tokyo 3/101 8/101

(3·0%) (7·9%)

2·6−2·5 0·38 (0·11 Ä 1·29)

94L SWOG 9313 USA 244/1564 191/1612

(15·6%) (11·8%)

93·929·8

264/
2193

206/
2235

(12·0%) (9·2%)

32·2 102·4

1·37 (1·13 Ä 1·66)

adverse
2p = 0·001

(D) subtotal

2068/
17319

1590/
17368

(11·9%) (9·2%)

243·0 807·4

1·351 (1·261 Ä 1·448)

adverse
2p < 0·00001

Total known

−/0 −/0Total unknown §

Allocated

CHEMDD_v7_2017 Dose dense chemotherapy

Compliance analysis:

.

0 0·5 1·0 1·5 2·0

Dose−intense better Standard better

Treatment effect 2p < 0·00001, adverseHeterogeneity between 24 categories: χ
2

23
= 290·3; p < 0·00001

Heterogeneity between 7 subtotals: χ
2

6
= 117·6; p < 0·00001

Heterogeneity within subtotals: χ
2

17
= 172·7; p < 0·00001

§ 0 trials with no data do not contribute to subtotals or to the overall total.

14:09:45 27 September 2018
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StatisticalA n alysisP lan forEB CTCG m eta-an alysisofd ose in ten se trials
Jan uary 2017 ,Version 1

C ytokin etic m od ellin g suggeststh atin creasin g th e d ose in ten sity of cytotoxic th erapy
by sh orten in g th e in tervalsbetw een courses,orby usin g sequen tialrath erth an
con curren ttreatm en tsch ed ulesm ay en h an ce efficacy.Th isEB C TC G m eta-an alysis
aim sto brin g togeth erth e evid en ce from relevan ttrialsto clarify th e balan ce of risks
an d ben efitsof d ose in ten sification of an th racyclin e an d taxan e ch em oth erapy.

Coh ortd efin ition s

Coh ort1 – Dose-d en se trials(com parin g sh ortervslon gerin terval
betw een courses)
Trialscom parin g d ose-d en se ch em oth erapy versusstan d ard ch em oth erapy regim en s
subd ivid ed by:

a) Un con foun d ed trials(ie trialsw ith sam e agen tsatsam e d oses)
b) C on foun d ed trials(trialsw ith ad d ition alagen tsorh igh erd osesin th e con trol

group)
c) C on foun d ed trials(trialsw ith ad d ition alagen tsorh igh erd osesin th e d ose-

d en se group)

Coh ort2 – Sch ed ulin g trials(com parin g sequen tialvscon curren ttaxan e/
an th racyclin e ch em oth erapy)

a) Un con foun d ed trials(ie trialsw ith sam e agen tsin both groups)
b) C on foun d ed trials(trialsw ith ad d ition alagen tsorh igh erd osesin on e of th e

treatm en tgroups)

Coh ort3– Dose-d en se sch ed ulin g trials(com parin g sh ortervslon ger
in tervalbetw een coursesan d sequen tialvscon curren tad m in istration )

Coh ort4– Trialscom parin g h igh ervslow erd ose
Trialsof d ose escalation ,w h ich com paresh igh erversuslow erd osesof
an th racyclin es,taxan esan d cycloph osph am id e m ain tain in g th e sam e in terval
betw een coursessubd ivid ed by:

a) In crease in d ose of an th racyclin e (cum ulative d ose d ifferen ce <100m g
A d riam ycin or150m g epirubic in )

b) In crease in  d ose of an th racyclin e (cum ulative d ose d ifferen ce ≥100m g 
A d riam ycin or150m g epirubic in )

c) In crease in d ose of an th racyclin e an d of oth erd rugs
d ) In crease in d ose of cycloph osph am id e

Data w illbe sough tfrom allrelevan tran d om ised trials,irrespective of size orprim ary
outcom e m easure. Full d etails of search strategies, stud y selection an d d ata
ch eckin g proced uresare provid ed in th e EB C TC G’sP RISM A -IP D statem en t,available
at h ttps://w w w .ctsu.ox.ac.uk/files/research /prism a-ipd -statem en t-for-ebctcg.pd f
C oh ort4w illbe an alysed an d reported separately.
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P rim ary outcom es

Th e m ain en d poin td efin ition s an d m eth od s are th ose used in previous EB C TC G
reports,butw ith som e am en d m en tsth atreflectth e poten tialim pactof d ose in ten se
ch em oth erapy.

B reastcan cerrecurren ce: in clud esd istan trecurren ce, localrecurren ce an d n ew
secon d prim ary breastcan cer(ipsilateralorcon tralateral),an d th e d efin ition of th ese
w illbe asin each trial.

B reastcan cerm ortality:In form ation aboutm ortality ratesw ith outrecurren ce w ill
be subtracted from in form ation aboutoverallm ortality rates(asin previousEB C TC G
reports).Th e sam e statisticalm eth od sw illbe used to con structKaplan -M eiergraph s
th atestim ate breastcan cerm ortality (i.e.th e pattern of m ortality th atw ould h ave
been seen if ith ad been possible to avoid alld eath sbefore orafterrecurren ce from
causesoth erth an breastcan cer).

Death w ith outrecurren ce: i.e. w ith out th e secretariat h avin g record of
recurren ce.

A ll-cause m ortality

Exploratory en d poin ts

Firstd istan trecurren ce: in clud esd istan trecurren ce an d ign oresan y priorloco-
region alrecurren ce orcon tralateralbreastcan cer.

Loco-region alrecurren ce asfirsteven t: in clud es ipsilateralbreast, ch estw all
an d loco-region allym ph n od es(axilla an d SC F).

Tim e to con tralateraln ew prim ary breastcan cerasfirsteven t.

Secon d prim ary can ceratsitesoth erth an breast

Non -fatal card iovascular even ts: Th e in c id en ce of n on -fatal card iovascular
even ts (e.g.M I, stroke, con gestive h eartfailure)requirin g h ospitalisation w illbe
com pared .

Data ch eckin g
Th e usualEB C TC G quality assuran ce ch ecksforran ge,con sisten cy an d balan ce
betw een ran d om isation arm sw illbe un d ertaken priorto an alysis.In ad d ition ,to
valid ate th e d eath w ith outd istan trecurren ce an alyses(see below ),th e quality of
secon d recurren ce an d cause of d eath in form ation foreach trialw illbe explored an d ,
if appropriate forparticulartrials,d eath w ith outd istan trecurren ce w illbe estim ated
asoverallm ortality ratesm in usm ortality ratesw ith outan y recurren ce rath erth an
w ith outd istan trecurren ce.Th e d epen d en ce of d eath sw ith outrecord ed recurren ce
on TN statusw illalso be in vestigated w ith an y association used to estim ate w h at



proportion m igh tactually h ave been from breastcan cer.C h ecksw illbe un d ertaken
to com pare th e in c id en ce of d eath w ith outrecurren ce an d of secon d can cers(overall
an d by site)by age group in each trialto ch aracterise w h eth erth ese m igh tin clud e
m iscod ed breastcan cereven ts.

A n alyses
P rim ary an alyses w ill be by In ten tion -to-Treat(ITT), in clud in g all ran d om ised
patien tsirrespective of treatm en tcom plian ce.

Subgroup an alysesofrecurren ce
Explan atory subgroup an alyses w ill be un d ertaken but, given th e w ell-kn ow n
h azard s of subgroup an alysis, w ill be in terpreted appropriately cautiously.
In vestigation of poten tialin teraction sbetw een tum ourorpatien tch aracteristicsan d
treatm en tefficacy w illbe un d ertaken w ith breastcan cer recurren ce as prim ary
outcom e.Un lessth e treatm en tefficacy issh ow n by th e above an alysesto vary by
d ose d en se sch ed ule,d ose escalation orsch ed ulin g,th e an alysesbelow w illin clud e
alltrialsin coh orts1,2,3an d 4.

Subgroup an alysesofrecurren ce Forestplotsforsubgroup an alysesby:
 Site of recurren ce (d istan tm etastasis,localrecurren ce orcon tralateralbreast

can cer)
 A ge (<45, 45-54, 55-69, ≥7 0, un kn ow n ) 
 ER status(1=ER-poor,2=ER+,ER un kn ow n )
 ER/P R status(1=ER+/P R-poor,2=ER+P R+)
 Nod alstatus(n egative,N1-3,N4+,N un kn ow n )
 T-stage (T1,T2,T3/T4,T stage un kn ow n );

 H istologicalgrad e (1,2,3,un kn ow n )
 Tum ourh istology (d uctal,lobular,oth er,un kn ow n )
 H ER2 status(1=H ER2-n egative,2=H ER2-positive,3=un kn ow n )
 P roliferation in d ex (% Ki-67 0-9,10-19,20-49,50+)

 Recurren ce ratesin years0-1, 2-4, 5-9, an d 10+ afterran d om isation w illbe
reported

W h ere ad equate n um bersexist,Kaplan -M eiercurvesforrecurren ce (to year10,w ith
an c illary tabulation sof th e outcom e by allocated treatm en tin each separate follow -
up period (0-1,2-4,5-0,10+ yrs.)w illbe un d ertaken .

A curren tlistof relevan ttrialsan d publication scan be foun d in appen d ix 1.

Th e d ata variablesrequested isd etailed in appen d ix 2.



A ppen d ix 1.Dose in ten se triallist

Outline of dose-intensity trials
YEAR
CODE

TRIAL NAME COMPARISON DOSE-INTENSITY RATIO SIZE DATA

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm)

92E GO N O M IG1 Italy 6F60 0E60 C60 0 [q2†v q3] E 1 . 5 1214 
92J P is a/Genoa Italy [3FEC‡; 3(F60 0 E60C60 0 ; CMF)] [q2†v q3] E 1 . 5 150 
97 D C A L GB 97 41 US A [(4A60 ; 4P1 7 5; 4C60 0)or(4AC ; 4P1 7 5)] [q2†v q3] A 1 . 5 P 1 . 5 20 0 5 

97 X B ayreu thGermany 3E120 C600‡ [q2†v q3] E 1 . 5 140 
0 3D RoyalM ars d en L ond on (4AC/4EC)‡ [q2†v q3] A 1 . 5 E 1 . 5 12 8 

0 3Q 1-4 GIM 2 Italy [4(E90C60 0 ±F60 0); 4P1 7 5] [q2†v q3] E 1 . 5 /P 1 . 5 20 0 3 

0 4) C A M S B eijing 6E120 P1 7 5 [q2†v q3] E 1 . 5 P 1 . 5 10 1 
0 5P TA C T2 UK 4E10 0 [q2†v q3] ; 4CMF q4/4Cap250 0 x14 q3 E 1 . 5 4391 

(A2) Shorter interval between cycles (but additional drugs in control arm)
93# EO RTC 10 92 1/M A . 1 0 (6E120C8 30q2†v 6F50 0 x2E60 x2C7 5x14q4) ‡ E 2 . 0 448 

93W H ambu rgGermany 4E120 C60 0q2†v 4E90C60 0q3 ; 3CMFq4 E 2 . 0 1 8 3 

99Y GEP A RD UO Germany [4A50D7 5q2†v (4AC ; 4D1 0 0)q3]‡ A 1 . 3 D 1 . 1 910 

0 0 Y GA S G Germany (4E120†; 4P1 7 5)q2 v (4EC ; 4P1 7 5)q3 E 2 . 0 P 1 . 5 8 8 4 

0 7 B S B G 20 0 4-1 P A N TH ER (4E10 0C8 25; 4D8 0)q2†v (3F50 0E10 0C50 0 ; 3D10 0)q3† E 1 . 5 D 1 . 2 2 0 14 
(A3) Shorter interval between cycles (plus additional treatment in dose-dense arm)
0 0 F M A . 2 1 C anad a (6E120C8 30q2†v 4ACq3); 4P1 7 5q3 E/A 2 . 0 140 3 

0 2 C P REP A RE/GermanB G 49 [(3E150 ; 3P2 25)q2†; 3CMF q4 v (4EC ; 4P1 7 5)q3†]‡ E 2 . 5 P 1 . 9 7 33 

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm)

98 D 1+2 B IG 0 2-98 (3A7 5; 3D10 0 v 4A50D7 5)q3; 3CMF q4 A 1 . 5 D 1 . 3 1919 ()

99G N S A B P B -30 US A (4AC ; 4D1 0 0 v 4ADC†)q3 A 1 . 2 D 1 . 3 3567 

0 0 H B C IRG 0 0 5 US A (4AC ; 4D1 0 0 v 6ADC)q3 A 1 . 2 D 1 . 3 3298 

0 1= H O RG C T/0 1 . 0 4 Greec e (4E90 ; 4D7 5q3 v 6E7 5D7 5†)q3 E 1 . 2 D 1 . 0 658 

0 3K Fu d an C H N TA X 619 (4D10 0 ; 4A60/E7 5C60 0 v 6D7 5A50/E60C50 0)q3 E1 . 3 D 1 . 3 60 3 

0 6& S anofi-A ventis US A (4AC ; 4D1 0 0 v 6ADC)†+Bev15x34 q3 A 1 . 2 D 1 . 3 155 

0 6T B O O G 20 0 7 -0 2 N L (4AC ; 4D1 0 0 v 6ACD†)q3‡ A 1 . 2 D 1 . 3 20 2 

(B2) Sequential vs concurrent anthracycline/taxane usage (difference in drugs between arms)

0 0 ) P fizerN C T0 0 140 0 7 5 [4EC ; 4(P1 7 5/D7 5)v 8 E7 5(P1 7 5/D7 5)] q3 E 1 . 2 P /D 1 . 0 61 7 

0 4F GEIC A M 2 0 0 3-10 S pain (4EC ; 4D10 0†)q3 v (4E90D7 5†; 4Cap250 0 x14)q3 E 1 . 0 D 1 . 3 138 4 

(C) Shorter interval between cycles AND sequential anthracycline/taxane usage

98 Q A GO -1 Germany [(3E150 ; 3P250)q2†v 4E90 P1 7 5q3]‡; 3CMF q4 E 2 . 5 P 2 . 1 668 



98 V 1 A GO ID D -ETC Germany (3E150 ; 3P2 25; 3C250 0)q2†v (4EC ; 4P1 7 5)q3 E 2 . 5 P 1 . 9 1255 

0 0 X H E 1 0 /0 0 Greec e [(3E110 ; 3P250)q2†v 4E8 3P1 8 7 q3] ; 3CMF q2† E 2 . 0 P 2 . 0 1 121 

0 3L A ERO B -0 3 Franc e (4EC ; 4D or4D10 0 ; 4E1 0 0C60 0)q2†v 6E7 5D7 5C50 0 q3 E 2 . 0 D 2 . 0 1 0 0 

0 4= S B G 20 0 4-1 S wed en [(4EC ; 4D)or(4E10 0C8 25; 4D8 0)] q2†v 6ADC q3† E/A 1 . 9 D 1 . 5 124 

0 4D N S A B P B -38 US A (4AC ; 4P1 7 5)q2†v 6ADC q3† A 1 . 8 P /D ~1 . 8 3264 

(D) Same total dose in fewer cycles
8 5A C A L GB 8 541 US A (4F60 0 x2A60C60 0 v 6F40 0 x2A40 C40 0)q4 A 1 . 5 1 0 50 

8 8 T1 N C C Tokyo (6C130M26F60 0 A26 v 12C65M13F30 0 A13)q4 A 2 . 0 2 0 2 

94L S W O G 9313 US A [(4A40 x2 q3; 3C240 0 q2)v 6A54C120 0q3] † A 1 . 5 31 7 6 

†w ith grow th factor;‡n eoad juvan ttreatm en t;()d ata las trec eived before 20 0 5

Dose intense trial list

YEAR CODE TRIAL NAME REFERENCES

(A1) Shorter interval between cycles (same drugs, doses and number of cycles in each arm)

92E GO N O Italy Ventu riniM , D elM as tro L , A itiniE , etal. D os e-d ens e ad ju vantc hemotherapy in early breas tc anc erpatients : res u lts from a rand omized
trial. J Natl Cancer Inst 2 0 0 5; 97 : 1 7 24-33.

92J P is aGenoa B ald iniE , Gard in G, Giannes s iP G, etal. A c c elerated vers u s s tand ard c yc lophos phamid e, epiru bic in and 5-flu orou rac ilor
c yc lophos phamid e, methotrexate and 5-flu orou rac il: a rand omized phas e IIItrialin loc ally ad vanc ed breas tc anc er. Ann Oncol 20 0 3;
14(2): 2 2 7 -32 .

97 D C A L GB 97 41 C itron M L , B erry D A , C irrinc ione C , etal. Rand omized trialofd os e-d ens e vers u s c onventionally s c hed u led and s eq u entialvers u s
c onc u rrentc ombination c hemotherapy as pos toperative ad ju vanttreatmentofnod e-pos itive primarybreas tc anc er: firs treportof
Intergrou pTrialC 97 41/C anc erand L eu kemia Grou pB Trial97 41 . J Clin Oncol 20 0 3; 21(8 ): 1431-9.

97 X B ayreu th W u lfingP , Tio J, Kers tingC , etal. Expres s ion ofEnd othelin-A -Rec eptorpred ic ts u nfavou rable res pons e to neoad ju vantc hemotherapy
in loc ally ad vanc ed breas tc anc er. Br J Cancer 20 0 4; 91(3): 434-40 .

0 3D RM N H S T L ond on Jones RL , W als hG, A s hley S , etal. A rand omis ed pilotP has e IIs tu d y ofd oxoru bic in and c yc lophos phamid e (A C )orepiru bic in and
c yc lophos phamid e (EC )given 2 weekly withpegfilgras tim (ac c elerated )vs 3 weekly (s tand ard )forwomen withearly breas tc anc er. Br J
Cancer 2 0 0 9; 100(2): 30 5-10 .

0 3Q 1-4 GIM 2 Italy D elM as tro L , D e P lac id o S , B ru zziP , etal. Flu orou rac iland d os e-d ens e c hemotherapy in ad ju vanttreatmentofpatients withearly-
s tage breas tc anc er: an open-label, 2 x 2 fac torial, rand omis ed phas e 3 trial. Lancet 20 15; 385 : 1 8 63-7 2 .

0 4) C A M s B eijing W u W H , L iQ , X u B H , etal. [S afety ofad ju vantd os e-d ens e c hemotherapy withpac litaxeland epiru bic in forhigh-ris kbreas tc anc er]
[C hines e] . Chung Hua Chung Liu Tsa Chih 2 0 0 8 ; 30(7 ): 548 -51 .

0 5P TA C T2 C ameron D , M ord en JP , C anney P , etal. A c c elerated vers u s s tand ard epiru bic in followed by c yc lophos phamid e, methotrexate, and
flu orou rac ilorc apec itabine as ad ju vanttherapy forbreas tc anc erin the rand omis ed UK TA C T2 trial(C RUK/0 5/19): a m u ltic entre, phas e
3, open-label, rand omis ed , c ontrolled trial. Lancet Oncol 2 0 1 7 : 18(7 ): 929-945.

(A2) Shorter interval between cycles (but additional drugs in control arm)
93# EO RTC M A . 1 0 Theras s e P , M au riac L , W elnic ka Jas kiewic z M , etal. Finalres u lts ofa rand omized phas e IIItrialc omparingc yc lophos phamid e,

epiru bic in, and flu orou rac ilwitha d os e-intens ified epiru bic in and c yc lophos phamid e +filgras tim as neoad ju vanttreatmentin loc ally
ad vanc ed breas tc anc er: an EO RTC -N C IC -S A KK 5u ltic entre s tu d y. J Clin Oncol 2 0 0 3; 21(5): 8 43-50 .

93W H ambu rg Untc hM , Thoms s en C , S teffen K, etal. Five yearres u lts ofa rand omis ed 5u ltic entre d os e intens e (D I-EC )s tu d y withEpiru bic in © and



C yc lophos phamid e © in highris kbreas tc anc erpatients -a treatmentofs hortd u ration withc omparable effic ac y to c onventional
c hemotherapy. Breast Cancer Res Treat 2 0 0 2 ; 76(S u ppl1): S 158 , A 641 .

99Y GEP A RD UO von M inc kwitz G, Raab G, C apu to A , etal. D oxoru bic in withc yc lophos phamid e followed by d oc etaxelevery 21 d ays c ompared with
d oxoru bic in and d oc etaxelevery 14 d ays as preoperative treatmentin operable breas tc anc er: the GEP A RD UO s tu d y ofthe German
B reas tGrou p. J Clin Oncol 20 0 5; 23(12): 267 6-8 5.

0 0 Y GA S D Germany Eggemann H , Kroc kerJ, Ku emmelS , etal. S eq u entiald os e-d ens e epiru bic in/pac litaxel(E-T)withG-C S F s u pportc ompared to s tand ard
EC — T (epiru bic in/c yc lophos phamid e followed by pac litaxel)forpatients withoperable breas tc anc erand 1-3 pos itive lymphnod es firs t
toxic ity analys is . Breast Cancer Res Treat 20 0 2 ; 76(S u ppl1): S 159, A 646.

0 7 B S B G 20 0 4-1 P anther Fou kakis T, von M inc kwitz G, B engts s on N -O , etal. Effec toftailored d os e-d ens e c hemotherapy vs s tand ard 3-weekly ad ju vant
c hemotherapy on rec u rrenc e-free s u rvivalamongwomen withhigh-ris kearly breas tc anc er. A rand omized trial. JAMA 20 16; 316(1 8 ):
1 8 8 8 -96.

(A3) Shorter interval between cycles (plus additional treatment in dose-dense arm)
0 0 F M A 2 1 B u rnellM , L evine M N , C hapman J-A W , etal. C yc lophos phamid e, epiru bic in, and flu orou rac ilvers u s d os e-d ens e epiru bic in and

c yc lophos phamid e followed by pac litaxelvers u s d oxoru bic in and c yc lophos phamid e followed by pac litaxelin nod e-pos itive orhigh-ris k
nod e-negative breas tc anc er. J Clin Oncol 2 0 10 ; 28(1): 7 7 -8 2 .

0 2 C P REP A RE Untc hM , Fas c hingP A , Konec ny GE , etal. P REP A RE trial: a rand omized phas e IIItrialc omparingpreoperative, d os e-d ens e, d os e-
intens ified c hemotherapy withepiru bic in, pac litaxeland C M F vers u s a s tand ard -d os ed epiru bic in/c yc lophos phamid e followed by
pac litaxel+/-d arbepoetin alfa in primary breas tc anc er— res u lts atthe time ofs u rgery. Ann Oncol 20 1 1 ; 22(9): 198 8 -98 .

(B1) Sequential vs concurrent anthracycline/taxane usage (same drugs in each arm)

98 D 1+2 B IG 0 2-98 Franc is P , C rown J, D iL eo A , etal. A d ju vantc hemotherapy withs eq u entialorc onc u rrentanthrac yc line and d oc etaxel: B reas t
InternationalGrou p0 2-98 rand omized trial. J Natl Cancer Inst 20 0 8 ; 100: 1 2 1-33.

O akman C , Franc is P A , C rown J, etal. O veralls u rvivalbenefitfors eq u entiald oxoru bic in-d oc etaxelc ompared withc onc u rrent
d oxoru bic in and d oc etaxelin nod e-pos itive breas tc anc er— 8 -yearres u lts ofthe B reas tInternationalGrou p0 2-98 phas e IIItrial. Ann
Oncol. 2 0 13; 24(5): 1 2 0 3-11 .

99G N S A B P B -30 S wain S M , JeongJH , GeyerC EJ, etal. L ongertherapy, iatrogenic amenorrhea, and s u rvivalin early breas tc anc er. N Engl J Med 2 0 10 ;
362(22): 2 0 53-65.

0 0 H B C IRG 0 0 5 M ac keyJR, P ienkows kiT, C rown J, etal. L ong-term ou tc omes afterad ju vanttreatmentofs eq u entialvers u s c ombination d oc etaxelwith
d oxoru bic in and c yc lophos phamid e in nod e-pos itive breas tc anc er: B C IRG-0 0 5 rand omized trial. Ann Oncol 20 16; 27(6): 1 0 41-7 .

Eiermann W , P ienkows kiT, C rown J, etal. P has e IIIs tu d y ofd oxoru bic in/c yc lophos phamid e withc onc omitantvers u s s eq u ential
d oc etaxelas ad ju vanttreatmentin patients withhu man epid ermalgrowthfac torrec eptor2-normal, nod e-pos itive breas tc anc er: B C IRG-
0 0 5 trial. Journal of Clinical Oncology 20 1 1 ; 29(29): 38 7 7 -8 4.

0 1= C T/0 1 . 0 4 -

0 3K Fu d an C H N TA X 619 S hen ZZ, L iu GY , S hao ZM , etal. A feas ibility s tu d y ofd oc etaxelin c ombination withanthrac yc line and c yc lophos phamid e ord oc etaxel
followed by anthrac yc line plu s c yc lophos phamid e in ad ju vanttherapy foroperable breas tc anc erwithpos itive axillary lymphnod es :
C H N TA X 619. Breast Cancer Research and Treatment 20 0 5; 94(s u ppl1): S 1 0 7 , A 2 0 66.

https : //www. c linic altrials . gov/c t2/s how/N C T0 0 525642?term=C H N +TA X+619& rank=1

0 6& S anofiA ventis Yard ley D A , H artL , W aterhou s e D , etal. A d d ition ofbevac izu mab to three d oc etaxelregimens as ad ju vanttherapy forearly s tage
breas tc anc er. Breast Cancer Research & Treatment 2 0 13; 142(3): 655-65.

0 6T B O O G 20 0 7 -0 2 Vriens B E , A arts M J, d e Vries B , etal. D oxoru bic in/c yc lophos phamid e withc onc u rrentvers u s s eq u entiald oc etaxelas neoad ju vant
treatmentin patients withbreas tc anc er. Eur J Cancer 20 13; 49(15): 310 2-10 .

(B2) Sequential vs concurrent anthracycline/taxane usage (difference in drugs between arms)



0 0 ) P fizerN C T0 0 140 0 7 5 L ambert-Falls R, D eu ts c hM A , D es c h C , Zhou K, P erez E . P has e IIIad ju vanttrialofc onc u rrentepiru bic in/taxane vs . s eq u ential
epiru bic in/c yc lophos phamid e followed by taxane fornod e pos itive breas tc anc er. J Clin Oncol 20 0 6; 24(18 S ): 2 1 s , A 57 3.

0 4F GEIC A M 2 0 0 3-10 M artín M , Ru iz S imón A , Ru iz B orrego M , etal. Epiru bic in plu s c yc lophos phamid e followed by d oc etaxelvers u s epiru bic in plu s
d oc etaxelfollowed by c apec itabine as ad ju vanttherapy fornod e-pos itive early breas tc anc er: res u lts from the GEIC A M /20 0 3-10 s tu d y. J
Clin Oncol 20 15; 33(32): 37 8 8 -95.
M argolin S , B engts s on N O , C arls s on L , etal. A rand omis ed feas ibility/phas e IIs tu d y (S B G 20 0 4-1)withd os e-d ens e/tailored epiru bic in,
c yc lophos hamid e (EC )followed by d oc etaxel(T)orfixed d os ed d os e-d ens e E C /T vers u s T, d oxoru bic in and C (TA C )in nod e-pos itive
breas tc anc er. Acta Oncol 20 11 ; 50(1): 35-41 .

(C) Shorter interval between cycles ANF sequential anthracycline/taxane usage

98 Q A GO Germany Untc hM , M obu s V , Ku hn W , etal. Intens ive d os e-d ens e c ompared withc onventionally s c hed u led preoperative c hemotherapy forhigh-
ris kprimarybreas tc anc er. J Clin Oncol 20 0 9; 27(18 ): 2938 -45.

H u d is C A . Intens ive d os e-d ens e c ompared withc onventionally s c hed u led preoperative c hemotherapy forhigh-ris kprimarybreas t
c anc er. Breast Diseases 20 10 ; 21(4): 37 7 -8 .

98 V 1 ETC Germany M oebu s V , Jac kis c hC , L u ec kH J, etal. Intens e d os e-d ens e s eq u entialc hemotherapy withepiru bic in, pac litaxel, and c yc lophos phamid e
c ompared withc onventionally s c hed u led c hemotherapy in high-ris kprimarybreas tc anc er: matu re res u lts ofan A GO phas e IIIs tu d y. J
Clin Oncol 20 10 ; 28(17 ): 2 8 7 4-8 0 .

0 0 X H E10 /0 0 Fou ntzilas G, D afniU, Gogas H , etal. P os toperative d os e-d ens e s eq u entialc hemotherapy withepiru bic in, pac litaxeland C M F in
patients withhigh-ris kbreas tc anc er: s afety analys is ofthe H ellenic C ooperative O nc ology Grou prand omized phas e IIItrialH E 10 /0 0 .
Ann Oncol 20 0 8 ; 19(5): 8 53-60 .

Gogas H , D afniU, Karina M , etal. P os toperative d os e-d ens e s eq u entialvers u s c onc omitantad minis tration ofepiru bic in and pac litaxel
in patients withnod e-pos itive breas tc anc er: 5-yearres u lts ofthe H ellenic C ooperative O nc ology Grou pH E 1 0 /0 0 phas e IIITrial. Breast
Cancer Research & Treatment 2 0 12 ; 132(2): 60 9-19.

0 3L A ERO B -0 3 P ied bois P , S erin D , P riou F, etal. D os e-d ens e ad ju vantc hemotherapy in nod e-pos itive breas tc anc er: d oc etaxelfollowed by
epiru bic in/c yc lophos phamid e (T/EC ), orthe revers e s eq u enc e (EC /T), every 2 weeks , vers u s d oc etaxel, epiru bic in and
c yc lophos phamid e (TEC )every 3 weeks . A ERO B 0 3 rand omized phas e IIs tu d y. Ann Oncol 20 0 7 ; 18(1): 52-7 .

0 4= S B G 20 0 4-1
feas ibility

M argolin S , B engts s on N O , C arls s on L , etal. A rand omis ed feas ibility/phas e IIs tu d y (S B G 20 0 4-1)withd os e-d ens e/tailored epiru bic in,
c yc lophos hamid e (EC )followed by d oc etaxel(T)orfixed d os ed d os e-d ens e E C /T vers u s T, d oxoru bic in and C (TA C )in nod e-pos itive
breas tc anc er. Acta Oncol 20 11 ; 50(1): 35-41 .

M atikas A , M argolin S , H ells trom M , etal. L ong-term s afety and s u rvivalou tc omes from the S c and inavian B reas tGrou p20 0 4-1
rand omized phas e IItrialoftailored d os e-d ens e ad ju vantc hemotherapy forearly breas tc anc er. Breast Cancer Res Treat 20 1 8 ; 168(2):
349-55.

0 4D N S A B P -B 38 S wain S M , TangG, GeyerC E , Jr. , etal. D efinitive res u lts ofa phas e IIIad ju vanttrialc omparingthree c hemotherapy regimens in
women withoperable, nod e-pos itive breas tc anc er: the N S A B P B -38 trial. Journal of Clinical Oncology 20 13; 31(26): 3197 -20 4.

(D) Same total dose in fewer cycles
8 5A C A L GB C L B -8 541 B u d man D R, B erry D A , C irrinc ione C T, etal. D os e and d os e intens ity as d eterminants ofou tc ome in the ad ju vanttreatmentofbreas t

c anc er. J Natl Cancer Inst 1998 ; 90(16): 1 2 0 5-11 .
8 8 T1 N C C Tokyo Fu ku tomiT, A kas hiS , N anas awa T, Yamamoto H . A d ju vants ix c yc les ofhigh-d os e ad riamyc in, c yc lophos phamid e, methotrexate, 5-

flu orou rac il(A C M F)vs . 1 2 c yc les oflow-d os e A C M F withtamoxifen forpremenopau s al, nod e-pos itive breas tc anc erpatients : res u lts of
a pros pec tive rand omized s tu d y. J Surg Oncol 1995; 60(4): 242-6.

94L S W O G 9313 L ind en H M , H as kellC M , Green S J, etal. S eq u enc ed c ompared withs imu ltaneou s anthrac yc line and c yc lophos phamid e in high-ris k
s tage Iand IIbreas tc anc er: finalanalys is from IN T-0 137 (S 9313). Journal of clinical oncology : official journal of the American Society
of Clinical Oncology 20 0 7 ; 25(6): 656-61 .



A ppen d ix 2 –Listof variablesrequested

CORE VA RIA B LES -B A SELINE (Q 1-27 )

A ) RA NDOM ISA TION A ND P A TIENT CH A RA CTERISTICS (Q 1-9)

1. Yourpatien tid en tifier(preferably specifyin g un iquely w h ic h trialasw ellasw h ich patien t)
2. Date of ran d om isation (specify yourform atford ates[in yourcoverin g d ocum en t])
3. A llocated treatm en t(specify yourcod es)
4. A ge atran d om isation (years)NB H ere & everyw h ere else,leavin g an item B lan k m ean sNot

Kn ow n
5. H eigh tatran d om isation (m )
6. W eigh tatran d om isation (kg)
7. M en opausalstatusatran d om isation (1=pre-,2=peri-,3=postm en opausalw ith in tactovaries& uterus,

4=ovarian ablation ,5=h ysterectom y,6=both [ie,4an d 5])
8. Did ch em oth erapy cause apparen tly perm an en tcessation of m en ses? (1=n o/n otapplicable,2=yes)
9. W ould yourgroup’spreferred an alysesexclud e th ispatien t? NB A few trialpatien tsm ay be

ran d om ised in error,oth erw ise in eligible,lostw ith n o follow -up,un evaluable orw ith d raw con sen t.
(1=n o kn ow n reason forexclusion ,2=yes[specify m ain reason (s)forpreferrin g exclusion ,if kn ow n ])

B ) SURGICA L DETA ILS (Q 10-11;OR,DEFIN E A ND USE YOUROW N CODES)

10. B reastsurgery (1=n on e,2=on ly lum pectom y orw id e localexcision ,3=quad ran tectom y or
sectorresection ,4=partialm astectom y,5=sim ple ortotalm astectom y,6=rad icalm astectom y)

11. A xillary surgery (1=n on e,2=sen tin eln od e biopsy on ly,3=axillary sam plin g,
4=surgicalclearan ce of lessth an levelsI & II,5=fullclearan ce of axillary levelsI & II,
6=clearan ce of m ore th an levelsI & II,7 =axillary clearan ce,butlevelscleared un specified )

C) NODA L STA TUS (Q 12-13;OR,USE YOUROW N CODES [EG,TNM ] )

12. Sen tin eln od e biopsy (1=n otd on e,2=d on e an d n egative forcan cer,3= isolated tum ourcells[<0.2 m m ] ,
4=m icrom etastasis,5=m acroscopic n od ald eposit[>2 m m ] ,6=positive,size un kn ow n )

13. A xillary status(spec ify cod es,or:1=N-h istologically,2=N-oth er/un kn ow n m eth od ,3=1-3positive n od es,
4=4-9 [or4+] positive,5=10+ positive,6=N+ h istologically,un kn ow n n um ber,7 =N+ oth er/un kn ow n
m eth od )

D) TUM OURCH A RA CTERISTICS (Q 14-18 ;OR,USE YOUROW N CODES [EG,TNM ] )

14. M eth od firstd etected (1=m am m ograph ic screen in g,2=in c id en tal,3=sym ptom atic,4=oth er)
15. Laterality (1=left,2=righ t,3=bilateral)
16. P ath ologicalgrad e (1=w elld ifferen tiated ,2=m od erately,3=poorly)
17. H istologicaltype (1=in vasive,n ototh erw ise specified ,2=d uctal,3=lobular,4=oth er,5=m ixed )
18. Tum ourd iam eterin m m :largestd iam eterof excised prim ary (m m )

E) RECEP TORSTA TUS (Q 19-24;OR,USE YOUROW N CODES)

19. Sum m ary of Estrogen Receptor(ER)statusof prim ary tum our(1=ER-poor,2=ER+,3=ER++
 [d efin e in  cover d ocum en t, un less ER-poor is <10 fm /m g an d  ER++ is ER d efin itely ≥100 fm /m g])
20. Q uan titative ERm easurem en t(m easured in cen tral/referen ce lab if possible,oth erw ise bestavailable)
21. Un itsforER(1=fm /m g,2=% +ve by IH C ,3=A llred score [category score] ,4=H -score,9=oth er[specify])

22. Sum m ary of P rogesteron e Receptor(P R)statusof prim ary tum our(1=P R-poor,2=P R+,3=P R++
 [d efin e in  cover d ocum en t, un less P R-poor is <10 fm /m g an d  P R++ is P R d efin itely ≥100 fm /m g])
23. Q uan titative P Rm easurem en t(d on e in cen tral/referen ce lab if possible,oth erw ise bestavailable)
24. Un itsforP R(cod ed asQ 21)

25. Sum m ary of H ER2 statusof prim ary (1=n egative/n orm al,2=positive/over-expressin g)
26. Q uan titative H ER2 m easurem en t(d on e in cen tral/referen ce lab if possible,oth erw ise bestavailable)
27. Un itsforH ER2 (1=IH C [% stain in g] ,2=IH C score [0,1+,2+,3+],3=FISH [#copies] ,4=FISH

[H ER2:C EP 1 7 ratio] ,5=C ISH [# copies] ,6=C ISH [H ER2:C EP 1 7 ] ,9=oth er[please specify])



CORE VA RIA B LES – FOLLOW -UP (Q 28 -43)

F) NON-COM P LIA NCE B EFORE A NY RECURRENCE (Q 28 -29;OR,USE YOUROW N CODES)

28. A n y substan tiald eviation from trialtreatm en tallocation (before an y breastcan cer
recurren ce)?
(1=n o,2=n everstarted ,3=d iscon tin ued ,4=sw itch ed to opposite trialgroup,5=oth er[specify])

29. Date of firstsuch d eviation from allocated treatm en t(ign ore d eviation safterrecurren ce)

G)CA NCERRECURRENCE A ND SECOND CA NCERS (Q 30-40;OR,USE YOUROW N CODES)

30. A n y recurren ce of in vasive breastcan cer(ie,locoregion al,con tralateralord istan t)?
NB In clud esan y occurren ce of n ew ipsilateralorcon tralateralbreastcan cer(1=n o,2=yes)

31. If n o:Date patien tlastkn ow n to be free of such recurren ce;If yes:Date of firstsuch
recurren ce

32. Site of firstd istan trecurren ce (ie,possibly d istan t;n otjustlocoregion al/con tralateral)
(1=n o d istan trecurren ce,2=recurren ce,un kn ow n if d istan t,3=d istan trecurren ce,un kn ow n /m ultiple sites,
4=on ly in d istan tsofttissue,5=on ly in d istan tn od es,6=on ly in bon e,7 =on ly visceral,8 =on ly in C NS)

33. Date of firstd istan trecurren ce NB Locoregion alrecurren ce can preced e firstd istan trecurren ce

34. Site of firstlocoregion alrecurren ce (1=n o locoregion alrecurren ce record ed ,
2=m ultiple orun specified locoregion alsites3=on ly in breast[n ew orrecurren tcan cer] orch estw all,
4=on ly in axilla,5=on ly in oth erlocoregion aln od es[eg,supraclavicularorin tern alm am m ary])

35. Date of firstlocoregion alrecurren ce

36. Con tralateralbreastcan cer? (1=n o,2=yes:n ew in vasive can certh ough tto h ave arisen d urin g
follow -up in th e con tralateralbreast)

37. Date of firstcon tralateralbreastcan cer

NB If patien th ad m ore th an on e secon d m align an cy d urin g follow -up,repeatvariables38 -40 for
each .

38. Site of an y secon d m align an cy [exceptbreastcan cer] d urin g follow -up (Describe A LL sites.
Use an d specify yourow n cod es;if you use IC D cod esspecify revision ,eg IC D-9 orIC D-10)

39. Date of th issecon d m align an cy
40. M IGH T th ish ave been a breastcan cerm etastasis? (1=n o,2=possibly/n otyetcertain [eg,possible

lun g,liver,bon e orbrain m etastasis:please d o n otreportd efin ite breastm etastasesassecon d can cers])

H ) SURVIVA L (Q 41-43)

41. Ispatien tkn ow n to h ave d ied ? (1=n o,2=yes)
42. Ifn o:Date patien tlastkn ow n to be alive;Ifyes:Date of d eath
43. Ifyes:Cause of d eath (use an d spec ify yourow n cod es;

if you use IC D cod esspec ify w h ich version ,eg IC D-9 orIC D-10)



A DDITIONA L VA RIA B LES (Q 44-54)

I) A DDITIONA L TUM OURM A RKERDA TA (Q 44-52;OR,USE YOUROW N CODES)
Note:If testsof gen e expression orspecialtestsof IH C quan titation w ere d on e on th e excised prim ary th en
please sen d a separate file in yourow n form atw ith th e fully d etailed setof resultson each in d ivid ual.

44. Sum m ary of gen e-expression statusof prim ary tum our(1=low risk,2=in term ed iate risk,
3=h igh risk):NB P lease also provid e th e fully d etailed gen e expression resultsforeach patien tasa
separate d ataset.

45. Q uan titative gen e-expression progn ostic score (bestavailable sin gle n um ericalm easure)
46. P rogn ostic score used to quan tify gen e expression profile (use ow n cod e,or:1=O n cotypeDx

progn ostic score,2=M am m aprin tprogn ostic score,9=oth er[please spec ify])

47. Sum m ary ofTopo-isom erase II alpha (TOP O2A )statusofprim ary tum our
(1= n orm al[ie,n o gen e over-expression ord eletion ] ,2=positive/over-expressin g,3=d eleted )

48. Q uan titative TOP O2A m easurem en t(d on e in cen tral/referen ce laboratory if possible)
49. Un itsforTOP O2A (1=IH C [% stain in g] ,2=IH C score [0,1+,2+,3+],3=FISH [n um berof copies] ,

4=FISH [TO P O:C EP 1 7 ratio] ,5=C ISH [#copies] ,6=C ISH [TO P O:C EP 1 7 ] ,9=oth er[please spec ify])

50. Sum m ary ofP roliferation In d ex of prim ary tum our(1=low ,2=in term ed iate,3=h igh )
51. Q uan titative P roliferation In d ex (bestavailable sin gle n um ericalm easure,in cen tral/ref lab if

possible)
52. Factorm easured forP roliferation In d ex (1=S-ph ase fraction [% ],2=th ym id in e labellin g in d ex

[% ] ,
3=Ki-67 by IH C [% stain in g],9=oth er[please specify])

J) B ONE FRA CTURES A ND CA RDIOVA SCULA REVENTS (Q 53-54;OM IT IF NOT SOUGH T)
Som e trialtreatm en tsm ay cause orpreven tbon e fracturesorcard iovasculareven ts.P lease d escribe allsuch
even ts(eg,h ip fracture,spin alfracture,m yocard ialin farction ,stroke,pulm on ary em bolus,episod e of
card iac failure)if,buton ly if,such even tsw ere sough tan d record ed system atically forth e trial.

Note:If testsof bon e d en sity orcard iac ejection fraction (LVEF,% )w ere d on e system atically on allpatien ts
th en please sen d a separate file in yourow n form atw ith alltestresults(an d th eird ates)on each in d ivid ual.

Ifm ore than on e bon e fracture orcard iovasculareven tw asrecord ed ,repeatvariables53-
54foreach .

53. Nature of even t(use yourow n cod es;if you use IC D cod es,spec ify w h ich version ,eg IC D-9 orIC D-
10,an d if you use C TC A d verse Even tcod es,please spec ify version n um ber,eg C TC A E-3orC TC A E-4)

54. Date of even t


	page 21 19.12.18.pdf
	New Bookmark




