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ABSTRACT

Background

While the benefits of evidence-based counseling to large numbers of women and physicians are
intuitively evident, there is an urgent need to document that teratology counseling, in addition to
improving the quality of life of women and families, also leads to cost saving. The objective of the
present study was to calculate the cost effectiveness of the Motherisk Program, a large teratology
information and counseling service at The Hospital for Sick Children and the University of Toronto.

Methods

We analyzed data from the Motherisk Program on its 2012 activities in two domains: 1) Calculation of
cost-saving in preventing unjustified pregnancy terminations; and 2) prevention of major birth defects.
Cost of pregnancy termination and lifelong cost of specific birth defects were identified from primary
literature and prorated for cost of living for the year 2013.

Results

Prevention of 255 pregnancy terminations per year led to cost savings of $516,630. The total estimated
number of major malformations prevented by Motherisk counseling in 2012 was 8.41 cases at a total
estimated cost of $9,032,492.

Conclusions

With an estimated minimum annual prevention of 8 major malformations, and numerous unnecessary
terminations of otherwise- wanted pregnancies, a cost saving of $10 million can be calculated. In 2013 the
operating budget of Motherisk counseling totaled $640,000. Even based on the narrow range of activities
for which we calculated cost, this service is highly cost- effective. Because most teratology counseling
services are operating in a very similar method to Motherisk, it is fair to assume that these results,
although dependent on the size of the service, are generalizable to other countries.

Key Words: Teratology counseling, teratology information services, congenital malformations, cost-
effectiveness

Starting in the late 1970s, an increasing numbers health care providers for evidence-based

of Teratology Information Services (TISs) have information on the safety of medications and other
been established in different countries, to address environmental agents during pregnancy and
the growing needs of pregnant women and their lactation.” While the benefits of evidence-based
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counseling to large numbers of women and
physicians are intuitively evident, there is an
urgent need to prove to third party payers, and
mostly governments, that teratology counseling,
in addition to improving the quality of life of
women and families, also leads to cost saving. To
justify their functions, TISs must, similar to other
clinical services, prove their impact on health
care. This can be done in several dimensions such
as 1) documenting the ability of TISs to prevent
unnecessary pregnancy terminations due to
unjustified fears of birth defects, and 2)
calculating the cost saving of TISs in the
prevention of major birth defects and other
adverse pregnancy outcomes.

To that end, the objective of the present
study was to calculate the cost effectiveness of the
Motherisk Program, a large teratology information
and counseling service at The Hospital for Sick
Children and the University of Toronto..

METHODS

We analyzed data from the Motherisk Program on
its 2012 activities in two dimensions:

1. Calculation of Cost-Saving in Preventing
Unjustified Pregnancy Terminations
During the clinic visit we routinely use a 10-cm
visual analog scale (VAS) to assess each woman’s
tendency to continue/ or terminate her pregnancy.?
Briefly, 100 denotes an absolute intention to
continue pregnancy and zero an absolute tendency
to terminate the pregnancy. This tool has been
validated by showing that the vast majority of
women who left our clinic with a 50% or more
tendency to terminate pregnancy eventually did
s0.®> This questionnaire is delivered once before
any information is volunteered to the woman, and
then again after we have explained to her what is
known about her exposures. We have used this
tool to calculate the cost effectiveness of
preventing unnecessary pregnancy termination.
The cost of surgical termination of
pregnancy in Canada has been estimated at $800

per case in 2009.* A conservative cost of follow
up visits, complications, psychiatric consultations
and loss of work at $1000 per case.” Hence the
total cost of $1800, after correction for cost of
living in 2013 has been estimated at $2026 per
case.

2. Calculation of Cost-Saving in Preventing
Major Malformations

Using the Motherisk clinic and telephone
consultation data, we calculated the 2012 yearly
numbers of Motherisk patients exposed to known
human teratogens and the accepted rates of drug-
induced major malformations known to be caused
by these agents. For the calculation of economic
burden from an undiagnosed major malformation,
we calculated lifetime estimates from published
?original data, corrected for cost of living in 2013.>

Because human teratogens cause specific
malformations, we prorated the cost to these
specific malformations (e.g. developmental
delays, spina bifida, muscoskeletal malformations,
etc.).

RESULTS

Calculation of Cost Saving in Preventing
Unjustified Pregnancy Terminations
In an analysis of 516 VAS scores®®, we have
shown that 24% of women selected to be seen in
our clinic had a tendency of 50% or more of
pregnancy termination prior to our intervention.
Of these 24%, we reversed the tendency of 78%
(18.7% of total cases).® For the following analysis,
we have used these figures to calculate the yearly
rate of prevention of unnecessary terminations.
We counsel in our clinic around 300
women per year, which therefore would translate
to prevention of at least 55 unnecessary pregnancy
terminations. Overall we counsel over the
telephone approximately 200 cases per day.
Assuming a more conservative rate of reversal of
termination from 10% to 5%, this would translate
to an additional prevention of 200 cases, to a total
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of 255 cases yearly. The direct surgical costs of
pregnancy termination have been estimated at
$2056 per case in the year 2012 (see Methods),
leading to a total estimated yearly cost saving by
Motherisk of $516,630.

Calculation of Cost-Effectiveness of Preventing
Major Malformations

The table presents the year 2012 numbers of
Motherisk patients exposed to known human
teratogens and the accepted rates of drug-induced
major malformations known to occur in humans
with these agents.? Our analysis revealed that
almost all our patients exposed to systemic
retinoids terminate their pregnancy following our
counseling and that virtually all those exposed to
valproic acid and carbamazepine presently

undergo tests that can rule out neural tube defects.
Data regarding additional teratogens are presented
in the table.

For each teratogenic drug the specific
malformations caused by it are known, and hence
we calculated the cost of preventing these specific
malformations (e.g. spina bifida with prenatal
exposure to valproic acid and ischemic
encephalopathy  with  exposure to carbon
monoxide). The total estimated number of major
malformations prevented by Motherisk in 2012
was 8.41 cases at a total estimated cost of
$9,032,492.

TABLE 1 Estimated Number of Chemically Induced Malformations Prevented by Motherisk per Year
(based on patients seen in clinic and those counseled over the telephone)

Number of Estimated %
cases in preventive Estimated number
Reported major Motherisk procedures of malformations
malformations 2012 (definitive tests prevented per year

Agent (%) or terminations)
Alcohol 10 25 80? 28

(high dose)
Systemic 40 5 80° 1.00

retinoids
Valproic acid 2 37 100° 0.74
Carbamazepine 1 39 100° 0.39
Phenytoin 5 11 20 0.1
Severe carbon 50 6 100° 3.0

monoxide

poisoning

(grade 4-5)
Warfarin 16 6 50° 0.48
Cancer 10 4 50 0.2
Chemotherapy
Mycophenolate 20 5 50 0.5
Total 8.41
Total estimated cost (calculated for the specific malformations) $9, 032,492

*The majority of heavy drinkers seen by us have chosen to terminate following the counseling. "The majority tended to terminate.
°The neural tube defect is detected antenatally in virtually 100%. “Women with severe poisoning (loss of consciousness) have chosen to

terminate.’Half of cases terminate following our advice.
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DISCUSSION

In performing the cost-effectiveness analysis
presented in this study, we have selected only a
narrow portion of our activities and even with
these activities our calculations were very
conservative. For example, in some cases, first-
trimester abortion may result in  major
complications (0.5%) and even mortality
(0.03%)"™*: however, we did not attempt to
estimate these costs.

There are numerous other activities that were
not calculated for their cost saving effectiveness
because accurate data were not available:

1)  We did not include in our analysis the

over 1000 women per year above the age of 35

who are advised by Motherisk on the risk of

chromosomal aberrations associated with age,
most of whom subsequently underwent

amniocentesis.” Based on a mean risk of 0.5%

for Down’s syndrome in advanced age, this

means that Motherisk counsel at least 50 women
carrying a fetus with Down’s per year.

2) Folic acid supplementation before

conception can decrease the rates of neural tube

defects by 75%. We have shown that Motherisk
counseling increases dramatically the rates of
folate supplementation by women who call

Motherisk while planning pregnancy.™

3)  Thirty percent of our callers seek advice

about breastfeeding while taking medications.*

The vast majority of them are considering

discontinuation of breastfeeding after exposure

to drugs compatible with breastfeeding.'®

Hence, Motherisk advice averts numerous cases

where children would have been exposed

unnecessarily to formula feeding, and excluded
from the tremendous advantages of maternal
milk.

4) In addition, we did not calculate less well-

defined endpoints such as decreasing levels of

anxiety and increasing levels of well-being: we
do have evidence that many women tend to
have a more peaceful pregnancy after being

reassured they have not endangered their
fetuses.!’

5)  Similarly, we have made no attempts to
guantify the medical educational impact of
Motherisk.’® After each consultation we send a
letter summarizing the available data to the
physician caring for the mother. This
information helps educate physicians and health
professionals and is consequently used by them
for other similar cases.

With an estimated minimum annual
prevention of 8 major malformations (see Table),
and numerous unnecessary terminations of
otherwise- wanted pregnancy, a cost saving of $10
million can be calculated. In 2013 the operating
budget of Motherisk counseling totaled $640,000.
Even based on the narrow range of activities cost
calculated by us, this operation is highly cost-
effective. Because most teratology counseling
services are operating in a very similar way to
Motherisk, it is fair to assume that these results,
although dependent on the size of the service, are
generalizable to other countries. With the
exponential increase in the cost of health care, the
preventive role of counseling women on their
teratogenic risk can decrease the load of major
malformation ~ while  preventing  numerous
terminations of otherwise wanted pregnancies.*®

Acknowledgement
Motherisk is supported by Shoppers Drug Mart,
Canada.

Corresponding Author: gkoren@sickkids.ca

REFERENCES:

1. Addis A, Moretti ME, Schuller-Faccini L.
Teratogen information services around the
world. Birth defects research (Part A): Clinical
and Molecular Teratology 2004;70:944-947.

2. In:  Medication safety in pregnancy and
breastfeeding. Koren G, ed. McGraw Hill NY,
PP289-94;2007.

J Popul Ther Clin Pharmacol Vol 21(2):e266-e270; July 23, 2014
© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.

€269


mailto:gkoren@sickkids.ca

Cost-effectiveness of teratology counseling- the Motherisk experience

10.

11.

Koren G, Bologa M, Long D, Feldman Y, Shear
NH. Perception of teratogenic risk by pregnant
women exposed to drugs and chemicals during
the first trimester. Am J Obstet Gynecol
1989;160:1190-4.

Koren G, Pastuszak A, Pellegrini E. Prevention
of unnecessary pregnancy termination by
counseling women on drug, chemical and
radiation exposure during the first trimester.
Teratology 1990;41:657-662.

Tuns P. The costs and consequences of abortion.
The Interim. May 1, 2009
http://www.theinterim.com/issues/abortion/the-
cost-and-consequences-of-abortion

Hook BB. Genetic counseling and prenatal
cytogenetic services: Policy implications and
detailed cost-benefit analysis of programs for the
prevention of Down syndrome. In: Poster IH,
Hood EB, eds. Services and Education in
Medical Genetics. New York: Academic Press,
1979.

Schmid W. Economic aspects of prenatal
genetic  diagnosis. In:  Hashem H. ed.
Preventable Aspects of Genetic
Morbidity, Vol I, Proceedings of the First
International Conference of Preventable
Aspects of Genetic Morbidity. Cairo. 1978; pp.
168-173.

Perlman D. Birth defects’ cost set at $8 billion;
Government report gives estimates of lifelong
bills. San Francisco Chronicle-September 21,
1995.

Economic Costs of Birth Defects and Cerebral

Palsy-United States, 1992.
MMWR;1995:44:694-9.
Waitzman NJ, Romano PS, Scheffler PM.

Estimated of economic costs of birth defects.
Inquiry 1994;31:188-205.

J.F.L. Lifetime costs of birth defects calculated.
Pediatrics 1995;95:141.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rashbaum W. Complications of abortion. In:
Hern WM, Andrikopoulos B, eds: Abortion in
the Seventies. New York: National Abortion
Federation, 1977, pp33-54.

Atrash HK, McKay T, Hogue CJ. Ectopic
pregnancy concurrent with induced abortion:
Incidence and mortality. Am J Obstet Gynecol
1990;162:725-730.

Lawson HW, Atrash HK, Franks AL. Fatal
pulmonary embolism during legal induced
abortion in the United States from 1972 to 1985.
Am J Obstet Gynecol 1990;162:986-990.

Kaali SG, Szgetvari IA, Bartfai GS. The
frequency and management of uterine
perforations during first trimester

abortions. Am J Obstet Gynecol 1989;161:406-
408.

Pastuszak A, Bhatia D, Okotore B, Koren G.
Preconception  counseling and  women's
compliance with folic acid supplementation. Can
Fam Physician 1999;45:2053-7.

Lee A, Moretti ME, Collantes A, Chong D,
Mazzotta P, Koren G, et al. Choice of
breastfeeding and physicians’ advice: A cohort
study of women receiving propylthiouracil.
Pediatrics 2000;106(1 pt):27-30.

Walfisch A, Sermer C, Matok I, Einarson A,
Koren G. Perception of teratogenic risk and the
rated likelihood of pregnancy termination:
association with maternal depression. Can J
Psychiatry 2011 Dec;56(12):761-7.

Koren G, Nulman 1, Aleksa K, Gareri J,

Einarson A, Ito S. Essay for the 2011
CIHR/CMAJ award: Motherisk-caring for
mothers, protecting the unborn. Motherisk

Program. CMAJ 2012;184:e155-7.
Koren G, MacLeod SM. Monitoring and
avoiding drug and chemical teratogenicity. Can
Med Assoc J 1986;135:1079-1081.

J Popul Ther Clin Pharmacol Vol 21(2):e266-e270; July 23, 2014
© 2014 Canadian Society of Pharmacology and Therapeutics. All rights reserved.

e270


http://www.ncbi.nlm.nih.gov/pubmed/2729394
http://www.ncbi.nlm.nih.gov/pubmed/2729394
http://www.ncbi.nlm.nih.gov/pubmed/2729394
http://www.theinterim.com/issues/abortion/the-cost-and-consequences-of-abortion
http://www.theinterim.com/issues/abortion/the-cost-and-consequences-of-abortion
http://www.ncbi.nlm.nih.gov/pubmed/10509214
http://www.ncbi.nlm.nih.gov/pubmed/10509214
http://www.ncbi.nlm.nih.gov/pubmed/22152645
http://www.ncbi.nlm.nih.gov/pubmed/22152645
http://www.ncbi.nlm.nih.gov/pubmed/22152645
http://www.ncbi.nlm.nih.gov/pubmed/22271922
http://www.ncbi.nlm.nih.gov/pubmed/22271922
http://www.ncbi.nlm.nih.gov/pubmed/22271922

