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eMethods 
Statistical methods 
Calculating the total live-birth rate delivery rate 
The estimated cumulative live-birth rate depends on the estimates ̂ ,…, ̂  of the live-birth rate within each 
initiated treatment cycle. The key step in the calculation is the calculation of the estimated survivor function 
 

1 ̂ 1 ̂ ⋯ 1 ̂ . 
 
The cumulative live-birth rate is estimated by 1 .  
 
Optimal estimate 
The optimal estimate of the cumulative live-birth rate assumes that the live-birth rate in those who discontinue 
treatment at some stage during follow-up is the same as that in those who remain throughout follow-up. Note 
that if the live-birth rate is estimated to be ̂ , i.e. the proportion of live-births at cycle , substituting these 

estimates into the above expression for the survivor function yields the Kaplan–Meier product-limit estimate.1 
Thus the unadjusted Kaplan-Meier method that we have used is the optimal estimate. 
 
Conservative estimate 
The conservative estimate of the cumulative live-birth rate assumes that there are no live-births after 
discontinuation of treatment in those whom discontinue before the end of the study period. At cycle  the 
conservative estimate is 

⋯
. 

 
In the conservative live-birth rate estimate, couples who discontinued treatment without having a live-birth, up 
to the point that they discontinue, are treated as if they had not discontinued treatment but did not have a live-
birth in any cycles.  
 
Prognostic adjusted estimates 
The conservative estimates assume that 100% of women who discontinue treatment do so because of a poor 
prognosis, and that their remaining cumulative live-birth rate is zero. This is an overly-conservative assumption. 
We may assume that 100 % of women who discontinue treatment do so because of a poor prognosis and have 
zero remaining cumulative live-birth rate, and build a prognostic-adjusted estimate as follows. 
Note that the conservative estimate can be re-expressed as 1 , where 
 

1 	 ̂ , 

and 

1 ̂ 1 , 

 
with 1 and 1. The proportion  is clearly the proportion of women who discontinue 

treatment after  unsuccessful cycles. In the conservative estimate, the whole of this proportion is assumed to 
discontinue treatment due to poor prognosis and have zero remaining cumulative live-birth rate. However, if we 
reduce this proportion by a factor of 100 %, we introduce the assumption that only 100 % of women who 
discontinue treatment have zero remaining cumulative live-birth rate into our estimate. 
 
The prognostic-adjusted estimate therefore takes the form of 1 , where 
 

1 	 ̂ , 

and 

1 ̂ 1 , 

 
with 1 and 1. Note that if 0 then 1  is the Kaplan-Meier (optimal) estimate, and if 1 
then 1  is the conservative estimate.  
 
To estimate these prognostic-adjusted estimates we need to estimate  (i.e. the proportion of women who 
discontinue treatment because of poor prognosis). To estimate this we first adjusted the Kaplan-Meier (optimal) 
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estimate for two key prognostic factors – age and the number of oocytes retrieved in the previous cycle. To 
adjust for age we stratified the cohort by age at the start of treatment, using the age strata similar to those 
previously used in this cohort:3 18-34, 35-37, 38-39, 40-42, 43-44, 45-50, 50+ years, then calculated optimal 
estimates of cumulative live-birth in each stratum. The age-adjusted estimate of the cumulative live-birth rate 
was obtained by averaging the rate across all strata, weighted by the number of women in each stratum. To 
adjust for oocyte yield in the previous cycle, we calculated the cumulative live-birth rate of women who 
continued treatment, stratified by the number of oocytes retrieved in the previous cycle. To obtain the previous 
cycle oocyte yield adjusted estimate, we then averaged the strata specific rate, weighted by the number of 
oocytes retrieved for all women in the previous cycle (including those who discontinued treatment). We then 
varied  to find a prognostic-adjusted estimate that was within 1% of the age-adjusted estimate. This enabled us 
to estimate the likely proportion of discontinuation due to poor prognosis, which was approximately 3% of 
women who discontinue treatment doing so for poor prognosis and being assumed to have a zero live-birth rate. 
For the prognostic-adjusted estimate, we increased this to assume that 30% (i.e. 0.3) of discontinuation 
was due to poor prognosis (eFigures 1). 
 
Removing bias due to censoring 
Within our dataset there are some women who did not discontinue treatment but were not included in the 
analyses for their next cycle because this occurred after December 2010. As detailed in the main paper, although 
our dataset included all initiated treatment cycles up to June 2012 we excluded cycles that were initiated after 
December 2010 as it was not possible to have complete data on outcomes for these cycles. For these women it 
would introduce bias if we assumed that they have discontinued treatment when we know that they have not.2 
To avoid this, we adjusted the proportion   of women who discontinue treatment after  unsuccessful 

cycles. If  is the number of women who did not have a live-birth before or at cycle , did not discontinue 
treatment after cycle , but were not included in cycle	 1, then an unbiased estimate will use  
 

1 ̂ 1 . 

 
We present all results, tables and figures with this adjustment for censoring. 
 
Confidence intervals 
The standard error of the conservative estimate may be calculated using a normal approximation 
 

var . 

 
This may then be used to calculate confidence intervals in the usual way. Confidence intervals for the optimal 
estimate may be calculated by calculating the standard error of the survivor function, which is usually found by 
Greenwood’s approximation.4 For the Kaplan–Meier estimate this is 
 

var ⋯ . 

 
Note that this may be written as an iterative formula 
 

var var 1 ̂ var ̂ , 
 

since var ̂ 	 . For the prognostic-adjusted estimate, this can be adapted to 

 

var var 1 ̂ var ̂ , 

where 

var ̂ . 

 
When 0 and 1  is the Kaplan-Meier (optimal) estimate, this this variance approximation is equivalent 
to Greenwood’s approximation. When if 1 and 1  is the conservative estimate, this variance 
approximation is equivalent to the normal approximation for the conservative estimate. 
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eFigure 1. Cumulative live-birth rates across all initiated cycles, with 95% confidence intervals, 
in 156,947 women undergoing 257,398 cycles of IVF 

 
The optimal estimate assumes that the cumulative live-birth rate in women who discontinue IVF 
without a live-birth, if they had continued, would have been equal to the rate in women who continued 
to have further IVF. That is it assumes that 0% of women who discontinued IVF did so because of 
poor prognosis that would have affected their live-birth success had they continued. 
The age-adjusted estimate assumes that the cumulative live-birth rate in women who discontinued 
IVF, if they had continued, would have been equal to the rate in women who were the same age at 
the start of treatment, and who continued to have further IVF. These results suggested approximately 
3% of women who discontinued did so because of poor prognosis and would have had a live-birth 
rate of zero, had they continued. 
The prognostic-adjusted estimate assumes that 30% of women who discontinued IVF did so because 
of poor prognosis and would have had a live-birth rate of zero, had they continued. 
The conservative estimate assumes that the cumulative live-birth rate in all women who discontinued 
IVF would have been zero, had they continued. That is it assumes that 100% of women who 
discontinued did so because of poor prognosis and would have had a live-birth rate of zero, had they 
continued. 
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eFigure 2. Association between ovarian response in previous cycle and within initiated 
treatment cycle live-birth rate, in 134,903 women aged less than 40 years at first treatment 
cycle 

Each line shows the live-birth rate within a cycle by the number of oocytes retrieved in the previous 
cycle (e.g. Cycle 2 is the live-birth rate in cycle 2 by oocytes retrieved in cycle 1, Cycle 3 is the live-
birth rate in cycle 3 by oocytes retrieved in cycle 2). Box and whiskers show the central 95% of the 
distribution of oocytes retrieved in the first cycle, as well as the median and lower and upper quartiles. 
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eTable 1. Characteristics of IVF cycles by year of treatment. N = 257,998 cycles 
in 156,947 women. 

  2003-04 2005-06 2007-08 2009-10 p-valuea

 Number of cycles 43,212 59,772 71,142 83,272  
 Live births n(%) 11,161 

(25.8%) 
16,120 
(27.0%) 

19,985 
(28.1%) 

22,827 
(27.4%) 

<0.001 

Age Median (1st, 3rd 
quantile) 

35 (31, 38) 35 (32, 38) 36 (32, 39) 35 (32, 39) <0.001 

Duration  Median (1st, 3rd 
quantile) 

4 (3, 6) 4 (3, 6) 4 (2, 6) 3 (2, 5) <0.001 

Cause of 
infertility 

Tubal n(%) 9,226 
(21.4%)

11,927 
(20.0%)

12,571 
(17.7%)

12,811 
(15.4%) 

<0.001 

Ovulatory n(%) 6,816 
(15.8%) 

8,892 (14.9%) 9,552 
(13.4%) 

9,213 
(11.1%) 

<0.001 

Endometriosis 
n(%) 

2,474 
(5.7%) 

3,315 (5.6%) 4,312 
(6.1%) 

5,788 
(7.0%) 

<0.001 

Male n(%) 18,015 
(41.7%) 

24,835 
(41.5%) 

28,762 
(40.4%) 

33,402 
(40.1%) 

<0.001 

ICSI used Yes n(%) 17,714 
(41.0%) 

27,346 
(45.8%) 

34,864 
(49.0%) 

43,085 
(51.7%) 

<0.001 

Donor 
sperm  

Yes n(%) 1,207 
(2.8%) 

1,606 (2.7%) 2,043 
(2.9%) 

3,211 
(3.9%) 

<0.001 

Donor 
oocyte 

Yes n(%) 1,266 
(2.9%)

1,737 (2.9%) 1,975 
(2.8%)

2,245 
(2.7%) 

0.04 

Oocytes 
retrieved 

Median (1st, 3rd 
quantile) 

9 (5, 13) 9 (5, 13) 8 (5, 13) 8 (5, 13) <0.001 

Embryo 
transfer 
events 

None n(%) 5,515 
(12.8%) 

7,083 (11.9%) 8,775 
(12.3%) 

10,365 
(12.4%) 

<0.001 

Fresh only n(%) 32,717 
(75.7%) 

45,725 
(76.5%) 

54,818 
(77.1%) 

66,453 
(79.8%) 

Fresh and frozen 
n(%) 

4,980 
(11.5%) 

6,964 (11.6%) 7,549 
(10.6%) 

6,454 
(7.8%) 

 Number of 
embryo transfer 
events 

44,133 61,592 71,663 80,193  

Embryos 
transferred 
/ event 

1 4,439 
(10.1%) 

7,243 (11.8%) 10,916 
(15.2%) 

21,732 
(27.1%) 

<0.001 

2 37,369 
(84.7%) 

51,934 
(84.3%) 

57,663 
(80.5%) 

54,922 
(68.5%) 

3-4 2,325 
(5.3%) 

2,415(3.9%) 3,084 
(4.3%) 

3,539 
(4.4%) 

a Testing the null hypothesis of no difference by the year of treatment categories (Kruskall-Wallis test for continuous 
characteristics, chi-squared test for categorical and binary characteristics). 
ICSI: Intra-cytoplasmic sperm injection 
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eTable 2. Differences of characteristics between women who do and do not 
discontinue treatment after an unsuccessful IVF cycle, in 110,614 women with 
an unsuccessful first cycle  

  Discontinuing 
treatment 

Continuing 
treatment 

p-valuea

 Number of women 37,704 (34.1%) 72,910 (65.9%)  
Age Median (1st, 3rd 

quantile) 
36 (32, 39) 35 (31, 38) <0.001 

Duration  Median (1st, 3rd 
quantile) 

4 (2, 6) 3 (2, 5) <0.001 

Cause of 
infertility 

Tubal n(%) 7,265 (19.3%) 13,097 (18.0%) <0.001 
Ovulatory n(%) 5,795 (15.4%) 9,328 (12.8%) <0.001 
Endometriosis n(%) 2,153 (5.7%) 4,650 (6.4%) <0.001 
Male n(%) 13,634 (36.2%) 29,781 (40.8%) <0.001 

ICSI used Yes n(%) 15,298 (40.6%) 30.860 (42.3%) <0.001 
Donor sperm  Yes n(%) 1,010 (1.7%) 2,137 (2.9%) 0.02 
Donor oocyte Yes n(%) 1,387 (3.7%) 964 (1.3%) <0.001 
Oocytes retrieved Median (1st, 3rd 

quantile) 
7 (3, 12)  8 (1, 12) <0.001 

 Number of embryo 
transfer events 

36,373 69,547  

Embryo transfer 
events  

None n(%) 7,272 (19.3%) 13,495 (18.5%) <0.001 
Fresh only n(%) 25,747 (68.3%) 51,375 (70.5%) 
Fresh and frozen 
n(%) 

4,685 (12.4%) 8,040 (11.0%) 

Embryos 
transferred / 
event 

1 7,825 (21.5%) 14,334 (20.6%) <0.001 
2 26,923 (74.0%) 53,010 (76.2%) 
3-4 1,625 (4.5%) 2,203 (3.2%) 

a Testing the null hypothesis of no difference between the two groups (Kruskall-Wallis test for continuous characteristics, chi-
squared test for categorical and binary characteristics). 
ICSI: Intra-cytoplasmic sperm injection 
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eTable 3. Log-rank tests for differences by age, oocyte source, and male cause 
of infertility and related treatments in within initiated treatment cycle live-birth 
rates in 156,947 women undergoing 257,398 cycles of IVF 
Group 1 Group 2 Log-rank test z-score for 

difference in live-birth 
rate within each cycle  
(Group 1 – Group 2) 

p-value 

 
Age differential for own oocytes 

  

Own oocytes, aged less 
than 40 years 

Own oocytes, aged 40-42 
years 

63.4 <0.001 

Own oocytes, aged 40-42 
years 

Own oocytes, aged more 
than 42 years 

19.2 <0.001 

 
Age differential for donor oocytes 

  

Donor oocytes, aged less 
than 40 years 

Donor oocytes, aged 40-
42 years 

-0.957 0.34 

Donor oocytes, aged 40-
42 years 

Donor oocytes, aged 
more than 42 years 

0.143 0.87 

 
Age differential for donor oocytes versus own oocytes 

  

Donor oocytes, aged less 
than 40 years 

Own oocytes, aged less 
than 40 years 

8.33 <0.001 

Donor oocytes, aged 40-
42 years 

Own oocytes, aged less 
than 40 years 

6.97 <0.001 

Donor oocytes, aged more 
than 42 years 

Own oocytes, aged less 
than 40 years 

4.84 <0.001 

 
Male cause of infertility and related treatments 

  

Male cause of infertility, 
untreated 
 

No male cause of 
infertility 

-22.2 <0.001 

Male cause of infertility, 
untreated 

Male cause of infertility, 
treated with  
ICSI using partner sperm

-32.8 <0.001 

Male cause of infertility, 
untreated 

Male partner fertility 
problem, treated with 
donor sperm 

-24.6 <0.001 

No male cause of infertility Male cause of infertility, 
treated with ICSI using 
partner sperm 

-23.1 <0.001 

No male cause of infertility Male partner fertility 
problem, treated with 
donor sperm 

-14.4 <0.001 

Male cause of infertility, 
treated with  
ICSI using partner sperm 

Male partner fertility 
problem, treated with 
donor sperm 

-7.54 <0.001 
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eTable 4. Within initiated treatment cycle live-birth rates and cumulative live-
birth rate across all cycles in 3,587 women undergoing 7,223 cycles of IVF 
using donated oocytes (these women were any age across the range of 
women in the study). 
Cycle 
number 

N 
Cycles 

N live-
births 

Live-birth 
rate within 
each cycle 
% (95%CI) 

Cumulative live-birth across all cycles using 
different estimates % (95%CI) 

Optimal 
estimatea 

Age-
adjusted 
estimateb 

Prognostic 
adjusted 
estimatec 

Conservative 
estimated 

1st 3,587 1,236 34.5 (32.9, 
36.0) 

34.5 (32.9, 
36.0) 

34.5 (32.9, 
36.0) 

34.5 (32.9, 
36.0) 

34.5 (32.9, 
36.0) 

2nd 1,636 570 34.8 (32.5, 
37.1) 

57.3 (55.5, 
59.1) 

57.3 (55.4, 
59.3) 

55.6 (53.8, 
57.4) 

51.6 (50.0, 
53.3) 

3rd 939 325 34.6 (31.6, 
37.7) 

72.1 (70.3, 
73.8) 

72.9 (70.8, 
75.1) 

69.1 (67.4, 
70.9) 

62.4 (60.7, 
64.1) 

4th 554 200 36.1 (32.1, 
4.01) 

82.2 (80.6, 
83.7) 

82.8 (80.5, 
85.2) 

78.5 (76.8, 
80.1) 

69.9 (68.3, 
71.5) 

5th 287 85 29.6 (24.3, 
34.9) 

87.4 (86.0, 
88.9) 

87.2 (84.9, 
89.6) 

83.2 (81.6, 
84.7) 

73.5 (71.9, 
75.1) 

6th 126 43 34.1 (25.8, 
42.4) 

91.7 (90.3, 
93.1) 

90.7 (88.3, 
93.0) 

86.7 (85.2, 
88.3) 

75.5 (74.0, 
77.1) 

7th 53 17 32.1 (19.5, 
44.6) 

94.4 (93.0, 
95.8) 

92.3 (90.0, 
94.6) 

88.7 (87.1, 
90.3) 

76.5 (74.9, 
78.0) 

8th 27 11 40.7  (22.2, 
59.3) 

96.7 (95.3, 
98.0) 

93.8 (91.5, 
96.1) 

90.3 (88.7, 
92.0) 

77.1 (75.5, 
78.7) 

9th 8 3 37.5† 97.9 (96.5, 
99.3) 

94.2 (91.9, 
96.4) 

91.1 (89.4, 
92.8) 

77.3 (75.7, 
78.9) 

a The optimal estimate assumes that the cumulative live-birth rate in women who discontinue IVF without a live-birth, if they had 
continued, would have been equal to the rate in women who continued to have further IVF. That is it assumes that 0% of 
women who discontinued IVF did so because of poor prognosis that would have affected their live-birth success had they 
continued. 
b
 The age-adjusted estimate assumes that the cumulative live-birth rate in women who discontinued IVF, if they had continued, 

would have been equal to the rate in women who were the same age at the start of treatment, and who continued to have 
further IVF. These results suggested approximately 3% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
c The prognostic-adjusted estimate assumes that 30% of women who discontinued IVF did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
d The conservative estimate assumes that the cumulative live-birth rate in all women who discontinued IVF would have been 
zero, had they continued. That is it assumes that 100% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
Note it is not possible to calculate an oocyte-adjusted estimate for these women because they are all sing donor oocytes 
† These are cycles for which there was fewer than six live births and for these standard errors and hence confidence intervals 
could not be calculated  
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eTable 5. Within initiated treatment cycle live-birth rates and cumulative live-
birth rate across all cycles in 12,536 women undergoing 18,969 cycles of IVF, 
in whom infertility was due to a male partner fertility problem who had no 
treatment with either intra-cytoplasmic sperm injection or sperm donation. 
Cycle 
number 

N 
Cycles 

N live-
births 

Live-birth 
rate within 
each cycle 
% (95%CI) 

Cumulative live-birth across all cycles using 
different estimates % (95%CI) 

Optimal 
estimatea 

Age-
adjusted 
estimateb 

Prognostic 
adjusted 
estimatec 

Conservative 
estimated 

1st 12,536 2,606 20.8 (20.1, 
21.5) 

20.8 (20.1, 
21.5) 

20.8 (20.1, 
21.5) 

20.8 (20.1, 
21.5) 

20.8 (20.1, 
21.5) 

2nd 4,207 720 17.1 (16.0, 
18.3) 

34.3 (33.3, 
35.4) 

34.4 (33.3, 
35.4) 

32.1 (31.1, 
33.1) 

26.9 (26.1, 
27.7) 

3rd 1,478 213 14.4 (12.6, 
16.2) 

43.8 (42.3, 
45.3) 

43.8 (42.4, 
45.3) 

38.7 (37.5, 
39.9) 

28.8 (28.0, 
29.7) 

4th 471 59 12.5 (9.5, 
15.5) 

50.8 (48.7, 
53.0) 

50.9 (48.8, 
53.0) 

42.8 (41.2, 
44.3) 

29.4 (28.6, 
30.2) 

5th 148 13 8.8 (4.2, 
13.3) 

55.2 (52.2, 
58.1) 

55.2 (52.2, 
58.1) 

44.8 (43.0, 
46.6) 

29.6 (28.7, 
30.4) 

6th 70 5 7.1† 58.4 (54.5, 
62.2) 

64.0 (58.4, 
69.5) 

46.1 (44.0, 
48.2) 

29.6 (28.8, 
30.4) 

7th 30 5 16.7† 65.3 (58.9, 
71.7) 

64.0 (58.4, 
69.5) 

48.5 (45.6, 
51.4) 

29.7 (28.9, 
30.5) 

8th 15 0 0.0† 65.3 (58.9, 
71.7) 

64.0 (58.4, 
69.5) 

48.5 (45.6, 
51.4) 

29.7 (28.9, 
30.5) 

9th 3 0 0.0† 65.3 (58.9, 
71.7) 

64.0 (58.4, 
69.5) 

48.5 (45.6, 
51.4) 

29.7 (28.9, 
30.5) 

a The optimal estimate assumes that the cumulative live-birth rate in women who discontinue IVF without a live-birth, if they had 
continued, would have been equal to the rate in women who continued to have further IVF. That is it assumes that 0% of 
women who discontinued IVF did so because of poor prognosis that would have affected their live-birth success had they 
continued. 
b
 The age-adjusted estimate assumes that the cumulative live-birth rate in women who discontinued IVF, if they had continued, 

would have been equal to the rate in women who were the same age at the start of treatment, and who continued to have 
further IVF. These results suggested approximately 3% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
c The prognostic-adjusted estimate assumes that 30% of women who discontinued IVF did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
d The conservative estimate assumes that the cumulative live-birth rate in all women who discontinued IVF would have been 
zero, had they continued. That is it assumes that 100% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
Note it is not possible to calculate an oocyte yield-adjusted estimate in this group due to the presence of women using donor 
oocytes 
† These are cycles for which there was fewer than six live births and for these standard errors and hence confidence intervals 
could not be calculated 
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eTable 6. Within initiated treatment cycle live-birth rates and cumulative live-
birth rate across all cycles in 48,016 women undergoing 81,764 cycles of IVF, 
in whom infertility was due to a male partner fertility problem who have 
treatment with intra-cytoplasmic sperm injection, using their partners sperm. 
Cycle 
number 

N 
Cycles 

N live-
births 

Live-birth 
rate within 
each cycle 
% (95%CI) 

Cumulative live-birth across all cycles using 
different estimates % (95%CI) 

Optimal 
estimatea 

Age-
adjusted 
estimateb 

Prognostic 
adjusted 
estimatec 

Conservative 
estimated 

1st 48,016 16,042 33.4 (33.0, 
33.8) 

33.4 (33.0, 
33.8) 

33.4 (33.0, 
33.8) 

33.4 (33.0, 
33.8) 

33.4 (33.0, 
33.8) 

2nd 21,006 5,821 27.7 (27.1, 
28.3) 

51.9 (51.4, 
52.4) 

51.6 (51.1, 
52.0) 

50.3 (49.8, 
50.8) 

46.7 (46.3, 
47.2) 

3rd 8,203 2,111 25.7 (24.8, 
26.7) 

64.3 (63.7, 
64.8) 

63.7 (63.1, 
64.3) 

60.3 (59.7, 
60.8) 

52.0 (51.6, 
52.5) 

4th 2,911 671 23.1 (21.5, 
24.6) 

72.5 (71.8, 
73.2) 

71.7 (71.0, 
72.4) 

66.0 (65.4, 
66.6) 

53.9 (53.4, 
54.3) 

5th 1,015 191 18.8 (16.4, 
21.2) 

77.7 (76.8, 
78.5) 

76.6 (75.8, 
77.5) 

69.0 (68.3, 
69.7) 

54.5 (54.0, 
54.9) 

6th 377 77 20.4 (16.4, 
24.5) 

82.2 (81.1, 
83.4) 

81.1 (80.0, 
82.3) 

71.3 (70.5, 
72.1) 

54.7 (54.3, 
55.2) 

7th 141 21 14.9 (9.0, 
20.8) 

84.9 (83.4, 
86.3) 

83.6 (82.2, 
85.1) 

72.4 (71.5, 
73.3) 

54.8 (54.3, 
55.3) 

8th 57 12 21.1 (10.5, 
31.6) 

88.1 (86.1, 
90.0) 

86.4 (84.5, 
88.2) 

73.6 (72.5, 
74.7) 

54.9 (54.4, 
55.3) 

9th 24 4 16.7† 90.0 (87.6, 
92.5) 

88.6 (86.3, 
90.9) 

74.2 (73.0, 
75.5) 

54.9 (54.4, 
55.3) 

 
a The optimal estimate assumes that the cumulative live-birth rate in women who discontinue IVF without a live-birth, if they had 
continued, would have been equal to the rate in women who continued to have further IVF. That is it assumes that 0% of 
women who discontinued IVF did so because of poor prognosis that would have affected their live-birth success had they 
continued. 
b
 The age-adjusted estimate assumes that the cumulative live-birth rate in women who discontinued IVF, if they had continued, 

would have been equal to the rate in women who were the same age at the start of treatment, and who continued to have 
further IVF. These results suggested approximately 3% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
c The prognostic-adjusted estimate assumes that 30% of women who discontinued IVF did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
d The conservative estimate assumes that the cumulative live-birth rate in all women who discontinued IVF would have been 
zero, had they continued. That is it assumes that 100% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
Note it is not possible to calculate an oocyte yield-adjusted estimate in this group due to the presence of women using donor 
oocytes 
† These are cycles for which there was fewer than six live births and for these standard errors and hence confidence intervals 
could not be calculated 
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eTable 7. Within initiated treatment cycle live-birth rates and cumulative live-
birth rate across all cycles in 2,471 women undergoing 4,281 cycles of IVF, in 
whom infertility was due to a male partner fertility problem who were treated 
with sperm donation. 
 
Cycle 
number 

N 
Cycles 

N live-
births 

Live-birth 
rate within 
each cycle 
% (95%CI) 

Cumulative live-birth across all cycles using 
different estimates % (95%CI) 

Optimal 
estimatea 

Age-
adjusted 
estimateb 

Prognostic 
adjusted 
estimatec 

Conservative 
estimated 

1st 2,471 960 38.9 (36.9, 
40.8) 

38.9 (36.9, 
40.8) 

38.9 (36.9, 
40.8) 

38.9 (36.9, 
40.8) 

38.9 (36.9, 
40.8) 

2nd 1,079 352 32.6 (28.9, 
35.4) 

58.8 (56.7, 
60.9) 

58.3 (56.3, 
60.4) 

57.5 (55.4, 
59.6) 

54.5 (52.5, 
56.5) 

3rd 420 125 29.8 (25.4, 
34.1) 

71.1 (68.7, 
73.4) 

69.9 (67.7, 
72.1) 

67.7 (65.5, 
70.0) 

60.7 (58.7, 
62.7) 

4th 177 54 30.5 (23.7, 
37.3) 

79.9 (77.3, 
82.4) 

77.3 (74.9, 
79.6) 

74.4 (72.0, 
76.7) 

63.6 (61.6, 
65.6) 

5th 84 30 35.7 (25.5, 
46.0) 

87.1 (84.4, 
89.7) 

83.2 (80.7, 
85.7) 

79.4 (76.9, 
81.9) 

65.5 (63.5, 
67.5) 

6th 25 6 24.0 (7.3, 
40.7) 

90.2 (87.2, 
93.1) 

85.4 (82.6, 
88.3) 

81.2 (78.6, 
83.9) 

65.9 (63.9, 
67.9) 

7th 10 2 20.0† 92.1 (88.7, 
95.5) 

88.1 (84.8, 
91.4) 

82.3 (79.4, 
85.2) 

66.0 (64.0, 
68.1) 

8th 8 1 12.5† 93.1 (89.7, 
96.6) 

88.6 (85.6, 
91.6) 

82.8 (79.8, 
85.8) 

66.1 (64.1, 
68.2) 

9th 5 0 0† 93.1 (89.7, 
96.6) 

88.6 (85.6, 
91.6) 

82.8 (79.8, 
85.8) 

66.1 (64.1, 
68.2) 

a The optimal estimate assumes that the cumulative live-birth rate in women who discontinue IVF without a live-birth, if they had 
continued, would have been equal to the rate in women who continued to have further IVF. That is it assumes that 0% of 
women who discontinued IVF did so because of poor prognosis that would have affected their live-birth success had they 
continued. 
b
 The age-adjusted estimate assumes that the cumulative live-birth rate in women who discontinued IVF, if they had continued, 

would have been equal to the rate in women who were the same age at the start of treatment, and who continued to have 
further IVF. These results suggested approximately 3% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
c The prognostic-adjusted estimate assumes that 30% of women who discontinued IVF did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
d The conservative estimate assumes that the cumulative live-birth rate in all women who discontinued IVF would have been 
zero, had they continued. That is it assumes that 100% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
Note it is not possible to calculate an oocyte yield-adjusted estimate in this group due to the presence of women using donor 
oocytes 
† These are cycles for which there was fewer than six live births and for these standard errors and hence confidence intervals 
could not be calculated 
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eTable 8. Within initiated treatment cycle live-birth rates and cumulative live-
birth rate across all cycles in 93,924 women undergoing 152,384 cycles of IVF, 
who do not have a male partner related cause of infertility. 
 
Cycle 
number 

N 
Cycles 

N live-
births 

Live-birth 
rate within 
each cycle 
% (95%CI) 

Cumulative live-birth across all cycles using 
different estimates % (95%CI) 

Optimal 
estimatea 

Age-
adjusted 
estimateb 

Prognostic 
adjusted 
estimatec 

Conservative 
estimated 

1st 93,924 26,725 28.5 (28.2, 
28.7) 

28.5 (28.2, 
28.7) 

28.5 (28.2, 
28.7) 

28.5 (28.2, 
28.7) 

28.5 (28.2, 
28.7) 

2nd 37,161 8,932 24.0 (23.6, 
24.5) 

45.7 (45.3, 
46.0) 

45.3 (44.9, 
45.7) 

43.6 (43.3, 
44.0)  

38.9 (38.6, 
39.2) 

3rd 13,645 2,909 21.3 (20.6, 
22.0) 

57.2 (56.8, 
57.7) 

56.5 (56.0, 
57.0) 

52.4 (52.0, 
52.8) 

42.6 (42.3, 
42.9) 

4th 4,680 906 19.4 (18.2, 
20.4) 

65.5 (64.9, 
66.1) 

64.5 (63.9, 
65.2) 

57.7 (57.2, 
58.2) 

43.9 (43.5, 
44.2) 

5th 1,765 319 18.1 (16.3, 
19.9) 

71.7 (70.9, 
72.5) 

70.6 (69.8, 
71.4) 

61.1 (60.5, 
61.7) 

44.4 (44.0, 
44.7) 

6th 690 114 16.5 (13.8, 
19.3) 

76.4 (75.4, 
77.4) 

75.3 (74.2, 
76.3) 

63.3 (62.6, 
64.0) 

44.6 (44.2, 
44.9) 

7th 277 51 18.4 (13.8, 
23.0) 

80.8 (79.4, 
82.1) 

79.6 (78.2, 
81.0) 

65.0 (64.2, 
65.8) 

44.7 (44.4, 
45.0) 

8th 119 24 20.2 (13.0, 
27.4) 

84.6 (82.9, 
86.4) 

83.5 (81.7, 
85.3) 

66.4 (65.5, 
67.4) 

44.7 (44.4, 
45.1) 

9th 51 9 17.6 (7.2, 
28.1) 

87.3 (85.2, 
89.5) 

86.6 (84.4, 
88.8) 

67.3 (66.2, 
68.3) 

44.7 (44.4, 
45.1) 

  
a The optimal estimate assumes that the cumulative live-birth rate in women who discontinue IVF without a live-birth, if they had 
continued, would have been equal to the rate in women who continued to have further IVF. That is it assumes that 0% of 
women who discontinued IVF did so because of poor prognosis that would have affected their live-birth success had they 
continued. 
b
 The age-adjusted estimate assumes that the cumulative live-birth rate in women who discontinued IVF, if they had continued, 

would have been equal to the rate in women who were the same age at the start of treatment, and who continued to have 
further IVF. These results suggested approximately 3% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
c The prognostic-adjusted estimate assumes that 30% of women who discontinued IVF did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
d The conservative estimate assumes that the cumulative live-birth rate in all women who discontinued IVF would have been 
zero, had they continued. That is it assumes that 100% of women who discontinued did so because of poor prognosis and 
would have had a live-birth rate of zero, had they continued. 
Note it is not possible to calculate an oocyte yield-adjusted estimate in this group due to the presence of women using donor 
oocytes 

Downloaded From: http://jama.jamanetwork.com/ by a GLASGOW UNIVERSITY LIBRARY User  on 12/23/2015



©	2015	American	Medical	Association.	All	rights	reserved.	

eTable 9. Calculation of live-birth rate in couples not receiving artificial 
reproductive technology 
Studyreference Population Woman’s 

age 
Minimal 
frequency 
of 
intercourse 
(per week) 

Duration 
of trying 
(number 
of 
menstrual 
cycles)b 

Pregnancy 
rate (%) 

Percentage 
live-birth 
rate 
assuming 
20% 
pregnancy 
loss (%)a 

Dunson5 782 couples 
from 7 
European 
Centres 

19-26 2 12 92 74 
27-34 2 12 86 69 
35-39 2 12 82 66 
19-26 1 12 85 68 
27-34 1 12 77 62 
35-39 1 12 71 57 

Rothman6 2820 
Danish 
women 

20-24 2 12 78 62 
25-29 2 12 83 66 
30-34 2 12 87 69 
35-40 2 12 72 58 

a 20% is based on a published review of pregnancy loss – reference 7 
b Menstrual cycles rather than calendar time were used as the time metric in regression models, thereby allowing adjustment 
for cycle irregularity. 
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