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Spontaneous Abortion (SAB)

« Definition: When happening no later than 20 weeks of gestational age; Otherwise it's

called ‘still birth'.

= Timing of SAB is of interest and therefore it is useful to model the SAB hazard over

time.

» Related clinical question: Should pregnant women take any medication or vaccine?

Estimation Algorithm

» Generalized gradient projection method.

Figure : Algorithm flowchart
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= Covariates effect.

SAB Analysis Results

Table : Parametric estimation

Estimate SE p-value
-3.740 0.887 <0.0001

Intercept

4 Maternal age  0.077 0.024 0.0012
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= Likelihood function:
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Simulation Study
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Ft)=1—-e"/(1—¢e"), By=1(0.5,0.5)", Z = (1, Z1) with Z; follows N (0, 1).

= B-spline to |-spline: [, = =51 B;.
= |-spline approximation for F' finite support |a, b|:
F](t) — %Ozk]k(t),
for s, ap = 1 and oy > 0.

= Constrained MLE problem:
maxgzli(ﬁa F])a

with = . = 1 and ay. > 0.

- () follows uniform [0, 1], U and V' both follow uniform |1, 3.95].

. " = Interpretation: Exposure to autoimmune disease drugs dose not significantly change the
- Sample size 200, repetition 500.

Siulati | risk of experiencing SAB; Older pregnant women are at higher risk of experiencing SAB.
= dlmulation results.
Table : Parametric estimation
True value Estimate SD  SE 95% coverage probability
Bt 0.5 0.55 0.206 0.203 94.2%
By 0.5 0.51 0.105 0.109 95.2%

Final Remarks

= The proposed model can handle very complex survival data with the following features.

- Left truncation.
- Partly interval censoring (right censoring and interval censoring are both special cases).
- Cure rate.
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