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CML and pregnancy  

• Management of patients presenting 
with CML in pregnancy 

 

• Management of patients’ future 
fertility at diagnosis  

 

 



CML diagnosed in pregnancy: 
options 

• Specific therapy 

• Interferon 

• (TKI) 

• Leucapheresis 

The greatest risk to the foetus occurs in 
the first trimester since this correlates 

with organ development 
 



Pheresis in pregnancy 

• Aim to keep WCC < 100 and platelets < 
500 

• Frequency varies between patients and 
at different times in the pregnancy: 
alternate days, weekly, fortnightly 

• Frequency reduces in third trimester 

• Does it work? 



CML diagnosed in pregnancy 

• 20 patients (2 miscarriages) 

• 3 did not require treatment 

• 1 received HU from week 16: normal 
delivery of a son at 36 weeks 

• 14 managed by pheresis 
– 14 live births 

– 13 normal, 1 with talipes 



Does CML affect pregnancy? 

• Yes, but for women with chronic phase disease the 
chances of a successful outcome are now very good 

• Old data suggest increased miscarriage rate, 
increased numbers of low birth weight and 
premature babies in CML mothers but this is no 
longer apparent in more recent results 

• There are no reports of transmission of CML from 
mother to infant  



• No, the course of the disease does 
not appear to be affected by 
pregnancy 

 

Does pregnancy affect CML? 





Management of fertility 

• Begins at diagnosis 

 

• Consider immediate and future 
treatments 

 

• If possible make provision for 
maintenance of fertility now 



Chemotherapy and fertility 

 Men: ongoing spermatogenesis 
 

 Women: maximum number of eggs at birth, everything 
downhill after that! 
 Menopause at 51 when < 1000 eggs 
 Anything that decreases egg numbers hastens menopause 
 Recovery of fertility might be transient 



Fertility on TKI: Men 

• Studies in male rats showed imatinib treatment in early life reduces testicular size, 
sperm mobility and alters reproductive hormones, leading to the conclusion that 
imatinib before puberty has deleterious effects 

 

• Other animal studies suggest spermatogenesis is  impaired in rats, dogs and 
monkeys leading to concerns that men treated with imatinib may have decreased 
sperm counts 

 

• Nilotinib and Dasatinib – little evidence of adverse effect on male fertility in rats and 
rabbits 

 

• Chemotherapy effects last at least 10 weeks after last dose in general 



Fertility on TKI: Women 

 

• Effects on the ovaries are unremarkable and hence female fertility not affected 

 

• Nilotinib and Dasatinib – little evidence of adverse effect on female fertility in rats 
and rabbits 

 

• However, most clinical studies and case reports have focused on pregnancy 
outcome rather than fertility 

 



Fertility: what can we do? 

• Sperm freezing (cryopreservation) 

• Embryo freezing 

• Egg freezing 

• Ovarian tissue freezing 



Fertility: beware of what we do! 



Pregnancy on TKI  

 

 
Preclinical models have shown that imatinib has teratogenic 
effects, leading to the manufacturer’s recommendation that 
women should avoid pregnancy 

 



Imatinib preganancies

Spontaneous abortion

Elective termination: fetal defects

Elective termination: normal or unknown

Stillbirth with fetal defects

Live birth with congenital abnormality

Live birth without congenital abnormality

Imatinib in pregnancy 

50% 

15%* 
3% 

27% 
<1% 6% 

*Normal population spontaneous abortion rate 10-15% 



Pregnancy outcome in Imatinib treated 
patients (2)  

Abruzzese et al, 2014 

 

• 210 pregnancies with known outcome (>300 most recent 
update) 

• 24 (14%) ended in spontaneous abortion 

• 43 (20%) underwent elective termination 

• 15 (9%) born with fetal abnormality 

• 128 (60%) had uneventful pregnancy with normal live infant 
(77% if exclude elective terminations) 



Dasatinib in pregnancy 

Pregnancy Outcome 

after Dasatinib  
Outcome known 

N= 46(78) 

Normal Live Infant 15 (33%) 

Elective Termination 18 (39%) 

Spontaneous Abortion 8 (17%) 

Abnormal pregnancies 

Congenital abnormalities 

IUGR & prematurity 

5(11%) 

2 

4 

Cortes et al. Blood 2008, 3230 (A), Conchon et,  J Hematol Oncol, 2009, Adv Hematol 2010, Krool et al, Leuk Lym, 2010, Oweini et al, Arch Gynecol Obstet, 2010 



Nilotinib in pregnancy 

Pregnancy Outcome 

after Nilotinib N= 50 

Abnormal pregnancies (SPC) 

Omphalocele (TOP) 

Transposition of vessels (IUD) 

Heart murmur 

3/45(7%) 

1 

1 

1 

 

Expert Rev Hematol. 2016 Aug;9(8):781-91 

Nilotinib not associated with congenital defects in animal studies 



Paternity (1) 

• No increased risk of congenital malformations or increased 
abortion have been reported in  > 250 cases in the literature 
where father was on Imatinib 

 

• Similarly – no reported concerns with Nilotinib (1/36 cases of 
congenital abnormality), or Dasatinib (1/73 cases -syndactyly) 

 

• TKI therapy appears to affect some male hormones at least 
transiently, but these drugs do not appear to have an effect 
on fertility in men, nor is the miscarriage or fetal abnormality 
rate higher in female partners of men on TKI therapy 

 

• The general recommendation is that men who take TKIs do 
not need to stop therapy if a pregnancy is planned, although 
experience is limited (NCCN guidelines) 

 



Paternity (2) 

• Bosutinib: 6 cases in GIMEMA database with normal outcome 

 

• Ponatinib: suggest caution 



Conclusions: the Dad 

• Due to the possible adverse effects on male fertility, sperm 
banking should be discussed at diagnosis as an option 

 

• However, studies show no suggestion of any problems in 
pregnancy, delivery or any increase in congenital abnormalities 
when the father is being treated for CML 

 

• For male patients, fathering children can be achieved without 
interruption of treatment 

 

 



Barry and Isabel 



Unplanned Pregnancy 

 

• In cases of accidental pregnancy, a risk/ benefit evaluation 
should be made, with careful counselling of patients. The 
needs of mothers who require optimal cancer therapy need  
to be balanced against the potential teratogenicity to foetus 

 

• Stop TKI 

 

 

 

 



Pre-conception At least 24 months in MMR 

TKI wash-out prior to 
conception 

Not really necessary, perhaps stop at end 
of menstrual cycle 

Disease monitoring Frequency of RQ-PCR 
No treatment if remains in MMR/CMR 
Interferon in 2nd trimester if RQ-PCR 
starts to rise 

After delivery Breast feeding contra-indicated 

Advice for women who wish to 
become pregnant 

Pre-conception- effective contraception! 

• Liaise with Obstetric team 
• Nuchal scan at 11-13 weeks 



Alternative approach 

• Stop TKI at ovulation, restart if menstrual cycle comes back 

    (effectively 2 weeks on TKI, 2 weeks off) 

 

• Stop TKI at first positive pregnancy test (7-10 days after ovulation) 

 

• No TKI therapy between 5-13 weeks after last menstrual cycle ( organogenesis) 

 

 



Stop imatinib for 6 wks, collect embryos 

 

 

 

 

 

• Patient must have partner or donor and time to 
go through IVF procedure 

 

• Embryo survival rate per freeze/thaw varies 
between 35 and 90% 

 

• Pregnancy rate 41%/embryo transfer in age < 35,                          

                                15%                                              40-42   



N 

Sokal 

risk 

group 

Time on imatinib 

prior to 

discontinuation 

(mths) 

Clinical 

response at time 

of 

discontinuation 

Response at time of 

discontinuation 

according to ELN  

Time without 

imatinib 

(mths) 

Time off  imatinib 

therapy  after 

reintroduction 

(mths)  

Molecular 

response after 

restarting 

imatinib  

Outcome 

1 Low 9 MMR optimal 9 30 CMR 
Maintained CMR on imatinib 

therapy 

2* Low 42 CCyR suboptimal 9 18 

Failure to achieve 

MCyR, 

subsequent lost 

of CHR 

Imatinib increased to 600 mg after 

8 months, then changed to 

dasatinib. The patient achieved  

CCyR at 12 months 

3 Low 21 CCyR suboptimal 13 26 CCyR 
On imatinib; no MMR after 26 

months 

4 Low 19 CCyR suboptimal 23 29 no MCyR 

Failure to achieve any degree of 

cytogenetic response. Patient lost 

to follow up after 29 months 

5 Low 14 MMR optimal 6 90 MMR Patient remains in MMR  

6 High 7 MCyR suboptimal 8 50 MCyR 

Patient failed to regain MCyR; the 

dose of imatinib was increased 

after 11 months and then changed 

to dasatinib. Subsequently the 

patient achieved CCyR after 6 

months of dasatinib therapy 

7 Low 50 MMR optimal 13 14 MMR 

Patient remains in MMR with a 

continuing decline in transcript 

levels  

Blood 2010 Aug 12;116(6):1014-6 

* Patient 2 had two pregnancies, the data shown in the table correspond to the second pregnancy. In the first pregnancy the imatinib was discontinued 

after 3 months of therapy for 11 months. 

Stopping TKI for pregnancy: optimal response is helpful 



• Database: 935 Hammersmith TKI treated patients 

• 174 women aged <46yrs at diagnosis, 27 discontinued TKI on at least one 
occasion to attempt or continue pregnancy (total attempts =38) 

• Natural: 18 planned attempts by 14 women to conceive off-treatment, of 
which 8 were successful: 8 conceptions, resulted in 6 healthy babies and 
two spontaneous abortions 

• IVF: Four women, successful in 2 cases 

• Accidental: Thirteen women discovered on 16 occasions that they were 
pregnant on TKI 

 -all stopped treatment > 5 weeks gestation but within the first 

                 trimester  

 -3 abortions (1 elective and 2 spontaneous) 

 -13 live births (10 healthy, 2 with perinatal problems and 1 with a 

                 congenital abnormality) 

• 20 women who lost MMR, 18 regained this level on re-starting (remaining 2 
women too early after re-starting to assess response),  

ASH 2017 update 



Case 

•  Age 28 

 

•  Planned pregnancy 

 

•  Booking clinic: palpitations for 1 week 

 

•  WCC 186 x 109/l, Hb 9.6 g/dl, Plts 905 x x 109/l 

 

•  Splenomegaly, 11cm below costal margin 

 

 

 



Case 

•  leucapheresis twice weekly 

 

•  aspirin 75mg daily 

 

•  After 12 sessions over 12 weeks, WCC 41 x 109/l 

 

•  2nd trimester, US scan- normal foetal development 

 

•  IFN , 3Mu 3x/week after second trimestre 

 

 

 



8 

7/40 

gestation 

Leucapheresis 

Interferon 



Case 

•  Delivery uneventful 

 

•  Short duration breast feeding 

 

 

 



Case 

•   Imatinib 400mg OD 

 

•   3 months: RTqPCR BCR ABL1: 3.6% IS 

 

    6 months                                     0.36% 

 

   12 months                                    0.17% 

 

• Changed to nilotinib due to lack of MMR 

 

 



8 

7/40 

gestation 

Leucapheresis 

Interferon IM             NIL 

Delivery 
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RT-qPCR BCR-ABL1 

 IFN               IM                               NIL                 

Delivery 



Summary 

• CP CML patient diagnosed in early pregnancy 
 

• Initial management with leucapheresis and IFN 
 

• Imatinib – lack of MMR 
 

• Nilotinib – MMR 



Conclusions 

• TKI therapy probably does not significantly effect the fertility of 
men and women with CML who want to start a family 

 

• Children of fathers who have CML do not have an increased risk of 
birth defects 

 

• Mothers with CML can have a successful pregnancy with a healthy 
baby at the end, but this needs careful planning and monitoring 

 

•  Unplanned pregnancies should be avoided 

      (if at all possible!) 



Suggested algorithm for management of pregnancy in 
CML 

Oocyte collection for 
future assisted 

conception 

Planning an elective 
pregnancy 

Stop TKI at onset of 
menstrual cycle 

Stable MMR or better 
for 24 months 

Start IVF medication 7 
days after stopping TKI 

Restart TKI after 
oocyte collection 

RT-qPCR monitoring in 
addition to FBC 

Diagnosis of CML in 
pregnancy 

Stop TKI at onset of 
menstrual cycle 

1st   
Trimester 

2nd 
Trimester 

3rd 
Trimester 

CHR or better Leucapheresis 
(Frequency to be determined 
by need to maintain  WCC 
<100 x109/l  and plts <500 
x109/l throughout)  

 

Leucapheresis 
Consider IFNα 

Leucapheresis 
Consider IFNα 

How I treat leukaemia in Pregnancy, Milojkovic, Blood 2014 
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