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Chemotherapy: immediate and
late effects on the ovary

« Depletion of growing follicles

Himelstein-Braw R, Peters H and Faber M (1978)
Morphological study of the ovaries of leukaemic children.
Br J Cancer 38, 82-87

« Premature ovarian failure

Chapman RM, Sutcliffe SB and Malpas ]S (1979)

Cytotoxic-induced ovarian failure in women with Hodgkin's disease.
I. Hormone function.

JAMA 242, 1877-1881



Effects of cancer therapy on the ovary

Biomarkers: AMH, AFC, menses

Clinical outcomes: fertility, age at menopause | Rrecovery, of
variable duration
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Acute ovarian failure after chemotherapy
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Live birth to female childhood cancer
survivors: chemo only
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Hazard ratio for menopause <40 yrs in
Hogdkin Lymphoma

ABVD with peivic kT

ABVD |
Alkylating, peivic i7 I
Alkylating, no pelvic RT _
penicrT

No alkylating, no pelvic RT
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All adjusted for age, overall n=2127 (though data only from 50%)

Swerdlow AJ et al 2014, J Natl Cancer Inst



Age-related changes in the ovarian

reserve
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Which stages of follicle growth are
key targets of cancer therapies?

Primordial Preantral Antral Preovulatory
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Loss of growing follicles may
increase growth activation?



The ovarian stroma and vasculature are also
targets
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Focal cortical fibrosis in ovaries
exposed to chemotherapy
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The variability in ovarian activity after
cancer treatment

A
Key variables: age and treatment
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AMH reflects the number of small

growing follicles
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Jepperson, Anderson et al 2013 MHR 19, 519
Anderson RA 2012 Clin Endocrinol 77, 652



AMH reveals ovarian damage in childhood
cancer survivors despite regular cycles
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Effect of chemotherapy in eBC.:
acute toxicity and long-term prediction

In relation to

predictive markers

| Surgery |

No chemo
Chemotherapy 42 Goserelin + Tam 8
Tamoxifen 5
Gos + anastrozole 1
4
AC 3 .
CMF 3 Analyse ovarian
A-CMF 7 ..
E-CMF 18 activity here
FECT-T (TACT) 9
2

UARED ‘Late’ analysis
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l 6-9 months 33 at 5 years (79%)
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Tamoxifen 26 — USS:
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Arom inhib 11 27 pretreatment
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Anderson RA et al 2006 Human Reprod 21, 2583



Effect of chemotherapy in eBC.:

acute toxicity
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Effect of chemotherapy in eBC.:
long-term prediction

Pretreatment
hormones vs late
ovarian function
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Clinical application:
predictive mosaic chart in eBC
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Pretreatment AMH is reduced in girls

with childhood cancer
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AMH profiles after chemotherapy

AMH concentration

Is AMH a good
diagnostic here?

Are AMH levels here discriminatory?
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AMH as a diagnostic test in POI?
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Can AMH diagnose POI after chemo?

1007 107 ROC AUC of 0.86

804 8- sensitivity 100%
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Serum FSH and AMH by POI at 24 months. Data from all women from OPTION
Roche automated AMH assay

Red, not POI
Blue: POI (amenorrhoea plus FSH >25IL/L).
N=96 and 28 respectively; median + 95% confidence intervals.

Anderson et al 2017 Eur J Cancer



Importance of age for recovery of
ovarian function after chemotherapy
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EOT predictive analysis in women >40 yrs
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AMH and ovarian function after
chemotherapy
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The AMH normal range
from birth to menopause

==Vlean Serum AMH (IBC assay)

~=Lower 68% Prediction Limit (1 SD)
—=Upper 68% Prediction Limit (1 SD)
—Lower 95% Prediction Limit (2 SD)

~=Upper 95% Prediction Limit (2 SD)

Key features
Detectable in girls of all ages
Rise through childhood

Peak at 24 yrs
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Kelsey et al 2011 PLoS One 6: €22024



AMH: application in childhood cancer
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AMH in 3 girls with cancer
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Does AMH predict natural menopause?
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AMH and fecundability
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AMH and fertility in older women

Estimated probability of pregnancy
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What about low toxicity regimens?
RATHL trial in Hodgkin Lymphoma
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Effects of A(B)VD and BEACOPP on
ovarian function
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Hazard ratio for menopause <40 yrs
in treatment of HL

ABVD with peivic kT

ABVD |
Alkylating, peivic i7 I
Alkylating, no pelvic RT _
penicrT

No alkylating, no pelvic RT
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All adjusted for age, overall n=2127 (though data only from 50%)
Swerdlow AJ et al 2014, J Natl Cancer Inst



Main relationships: AMH, age, recovery

AMH pretreatment vs age AMH pretreatment vs 2 yr levels
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Is AMH recovery always good?

AMH recovery by age AMH recovery by pretreatment AMH
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Confirmation of impact of age on recovery
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age (beta -0.43, p=0.004)
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Different to breast cancer data: older population, more toxic treatment

Anderson RA et al 2018 Lancet Oncol



FSH recovery after A(B)VD is also
dependent on age

recovery to <25IU/L

1 00_ ,memmmmmmmermms—meomammEEm-— 75_
- .
o
% 0.75-
o ~ 50-
- ' 5
2 0509 =
2 I
o
S wn
c ; L 254
-g 0.254
a A(B)VD under 35 years
09_ — A(B)VD 35 years and over

0.00+ 0-

T T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66
Time since end of treatment (months)
. (o3
Number at risk \\Q’
AB)VDunder35 208 56 35 9 8 3 3 2 1 1 0 O Q& Meantsem

AB)VD35andover 74 45 32 16 12 6 5 4 4

At 1 year 83% (77—88)  54% (43 — 66)
At 2 years 96% (93-98)  83% (73 -91)
At 3 years 98% (95-99) 93% (85-97)

Anderson RA et al 2018 Lancet Oncol



Conclusions

AMH is a valuable index of ovarian function in
oncology patients
Pretreatment assessment

Post treatment: immediate, and long term

Need for accurate, patient-specific risk to fertility
and ovarian function

Extrinsic issues: proposed treatment
Intrinsic issues: age and ovarian reserve

Rational and effective use of FP techniques

Truly informed consent for interventions
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