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0.1 CONSORT diagram for data processing

Raw elVF data
N = 144,044

remove cycles missing AMH values before 2010
4

Exclude cycles retrieved before year 2010

N = 122,978

ensure all cycles have complete outcomes

A 4
Exclude incomplete or inconclusive cycles

N = 81,108

ensure all participants’ cycles are homogeneous

h 4
Exclude non-self cycles or cycles missing embryo sources

N = 52,934

reduce the influence of outlier observations

A 4
Exclude cycles with extreme outliers**w

in multiple clinical measures

**0Qutliers are defined as
values exceed the following
variable-specific ranges:

"age", (21,55)
"donor.age", (0,50)
"cycle.number", (0,12)
"oocytes.retrvd", (0,45)

(0,40)

(0,60)

"pn-Q" s

"mature",

N = 51,347 J

ensure the homogeneity of the cycles

A 4
Cycles with clinical pregnancy being "Yes" but missing or

unknown pregnancy outcomes are excluded. Clinical
pregnancy is defined as "Yes" if cycle outcome is "Pregnant"
and treatment outcome is NOT "Chemical Pregnancy".

N = 47,615

ensure the cycles are reliable with complete data

of AMH, FSH, Age and BMI
A 4
Exclude cycles with any missing values in AMH, FSH, Age or BMI.

Centers with less than 10 cycles are also excluded from analysis.

Outcome live birth is defined as "Yes" if pregnancy outcome is "Delivered".

A4

"embryos.crtoed", (0,20)

"bmi", (0,50)
"final.e2", (0,12000)
(0,20)

"day.3.fsh",

"amh",
(0,40)
"final.stripe.thickness", (0,15)
(0,50)
(0,40)
(0,8000)

"final.follicles",
"total.folls.gt14",

"total.fsh",

L "total.hmg", (0,5000)
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We conduct sensitivity analysis in order to assess the robustness of our estimates in the presence of potential violations against
the assumptions and to quantify the magnitude of confounding for altering the observed results. Let U denote the confounder
that should have been adjusted in the analyses but was not collected. We partition U into {U1, U2} and propose models for
P(Y = 1|zq,m,2,U1) , P(M = 1|zp,2,U2) and confounders Uy, Ua:

P(Y=1|za,m,:z:,U1) ) T
I = U 1
Og(lfP(Y:1|za,m,w,U1) Bxx+ Bym~+ Bzza + Bzrvzam + By Ut (1)
P(M = 1|zp,x,Us2) T
1 = U- 2
(1—P(M:1|zb,m,U2) axwhaznt oyt @)

where «a; is the log odds ratio of having M= 1 for one unit increase in Uz and 3, is the log odds ratio of having Y = 1 for one
unit increase in Uy, both are parameters for characterizing the magnitude of confounding bias. We assume the following models

for the association between {U1, Uz} and {Z, M }:

Ui =nzZ+nuM + ey, (3)

Us = T]IZZ + €y, (4)

Note that 17,77, and nys are parameters quantifying the magnitude of confounding where nz and nas are the association of one
unit increase in Z and M respectively with Uy; and 7/, is the association of one unit increase in Z with Us.

By approximating logistic distribution with normal distribution (Zeger et al., 1988), one can show that

. P(Y =1
P(Y = 1|zq,m,x,U; = 0) = expit < log (A |2, m, ) \/140.35 x 82 — By (nzza +narm) (5)
1—P(Y =1|za,m,x)

. . P(M:l\zb,a:)
P(M = 1|zp,2,Us = 0) = expit< log | ——————— 14035 xa? —a 2 6
(M = 1]2,,Us = 0) = exp { g<1_P(M1|Zb7m) V 7 — au(n)y2) ©

where expit(z)= %, x denotes BMI or other adjusted covariates, U; denotes the confounder that should have been adjusted
in the analyses but was not collected. With specification of (ay;, 8,1z, m,1y) and the estimates I5(Y = 1|za,m,x) and
P(M = 1|z, ) from the data, we can conduct sensitivity analyses using (5) and (6) to recover the unbiased estimates of direct

and indirect effects. We design the following experiments to examine biases from various configurations of (a;, B, NZ, MMMy ):
1. Case 1: —0.2 < a; < 0.2, 0.2 < f; < 0.2, and 1z = nar = 1% =n where n = —0.2

2. Case 2: —0.2 < ap; < 0.2, 0.2 < ; < 0.2, and 1z = Ny = 1 = 1 where = 0.2
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(¢) AMH + AMH-by-age interaction (d) FSH + FSH-by-age interaction

Figure 1: Sensitivity analysis for Table 4.
(a) and (c) are sensitivity analyses for direct and indirect effects through AMH; (b) and (d) are effects
through FSH. Panels A and B are sensitivity analyses for direct effect, and panels C and D are for indirect

effect.

Since age is recognized as the strongest known predictor of AMH, FSH and live birth rate, we fix the magnitude of the parame-
ters according to the odds ratio of age for live birth.

In Case 1, the effects of U on the exposure and intermediate event were fixed to —0.2, and we found that the confounding effect
had to be extremely large and negative, i.e., a; = —0.2 to nullify the observed indirect effect of age on live birth through FSH
(Figurel.(b)C & 1.(d)C). On the other hand, we also found that the confounding effect had to be extremely large and positive,
i.e., ay; = 0.2 to nullify the observed indirect effect if we modify the level of FSH (Figure 2.(b)C). In Case 2, where the effects
of U on the two events were fixed to 0.2, the results reveal that the confounding effect had to be extremely large and positive,
i.e., a;; = 0.2 to attenuate the indirect effect down to 1 (Figurel.(b)D & 1.(d)D). As for the indirect effect mediated by AMH,
even the association of the confounder with the intermediate event and the outcome event is as large as —0.2 or 0.2, the observed
indirect effect is still less than 1 (Figures 1.(a)C&D and 1.(c)C&D). For the indirect effect through AMH stratified by FSH,

the observed effect under FSH < 9.7 may decrease to RR = 1 if both 1 and a;; have absolute value of 0.2 and are in opposite
directions (Figures 2.(a)-(d), panels C &D)

In summary, the sensitivity analyses suggest that the effect may shrink to zero only if effects of the confounder on both events
and the association of the confounder with AMH/FSH and live birth are extremely large, which is unlikely to occur. Therefore,

we conclude that our estimates deriving from mediation analyses of age on live birth through AMH or FSH are robust.
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Figure 2: Sensitivity analysis for Table 5.
(a)-(e) are under different FSH levels. Panels A and B are sensitivity analyses for direct effect and panels C

and D are for indirect effect.



