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Abstract

Given recent advancements in CRISPR-Cas9 powered genetic modification of gametes
and embryos, both popular media and scientific articles are hailing CRISPR’s life-saving,
curative potential for people with serious monogenic diseases. But claims that CRISPR
modification of gametes or embryos, a form of germline engineering, has therapeutic
value are deeply mistaken. This article explains why reproductive uses of CRISPR, and
germline engineering more generally, do not treat or save lives that would otherwise have
a genetic disease. Reproductive uses of CRISPR create healthy people whose existence is
not inevitable in the first place. Creating healthy lives has distinct and lesser moral value
from saving or curing lives that would otherwise have genetic disease. The real value in
reproductive uses of CRISPR is in helping a very limited population of people have healthy,
genetically related children. This diminished value cannot compete with the concerns in

opposition to germline engineering, nor is it worth the investment of research money.
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REPRODUCTIVE CRISPR (RCRISPR)

* CRISPR USED ON HUMAN GAMETES OR EMBRYOS

e FOR REPRODUCTIVE PURPOSES, GERMLINE MODIFICATION
e CONTROVERSIAL:

« (CONCERNS ABOUT SAFETY

« EUGENICS

« DESIGNER BABIES

* FAIR ACCESS



MOVEMENT IN FAVOR OF RCRISPR

e U.S. NATIONAL ACADEMIES OF SCIENCES AND MEDICINE; GENETIC
MODIFICATION ONLY PERMITTED IN EMBRYOS WHEN:

* 'SERIOUS DISEASE OR CONDITION’
* NO ‘REASONABLE ALTERNATIVES' EXIST

 PROPONENTS OF RCRISPR TOUT ITS BENEFITS:
» CURE OR THERAPY
e ELIMINATE DISEASE
e PREVENT PAIN AND SUFFERING
e SAVE LIVES



CURATIVE CLAIMS

* BIOETHICIST CHRISTOPHER GYNGELL CLAIMS OF GERMLINE ENGINEERING, THAT
T:". .. COULD PROVIDE BENEFITS TO INDIVIDUALS WHO WOULD OTHERWISE BE

BORN WITH GENETIC DISORDERS — IT COULD CURE THEIR DISORDERS."

o SCIENTIST PAULA AMATO: “. . . [ THINK IF YOU CAN PREVENT SERIOUS DISEASE IN
FUTURE GENERATIONS, THAT MAKES IT WORTHWHILE TO PURSUE THIS."

Christopher Gyngell, Thomas Douglas and Julian Savulescu. The Ethics of Germline Engineering. Journal of Applied

Philosophy 2016; 34: 498-513, at p. 501.
Rob Stein. Scientists Precisely Edit DNA In Human Embryos To Fix A Disease Gene. 2 August 2017. NPR.



CURATIVE CLAIMS

e NATIONAL GEOGRAPHIC WRITER ERIN BLAKEMORE ASKS: “WHAT IF YOU COULD
REMOVE A POTENTIALLY FATAL GENE MUTATION FROM YOUR CHILD'S DNA
BEFORE THE BABY IS EVEN BORN¢S IN AN ADVANCE THAT IS AS LIKELY TO RAISE
EYEBROWS AS IT IS TO SAVE LIVES, SCIENTISTS JUST TOOK A BIG STEP TOWARD

MAKING THAT POSSIBLE."

o BIOETHICIST SHAWNA BENSTON STATES: “IF WE ALLOW FEAR TO PREVENT
SCIENTIFIC PROGRESS TOWARDS THE THERAPEUTIC APPLICATION OF CRISPR, WE
WILL PERMIT OTHERWISE PREVENTABLE PAIN AND SUFFERING TO DISRUPT AND EVEN
SHORTEN THE LIVES OF THOSE WITH MONOGENIC DISORDERS."

Erin Blakemore. First Human Embryos 'Edited' in U.S.: Get the Facts. 2 August 2017. National Geographic. Available at:
hitp://news.nationalgeographic.com/2017/08/human-embryos-gene-editing-crispr-us-health-science/. 6

Shawna Benston. Everything in Moderation, Even Hype: Learning from Vaccine Conftroversies to Strike a Balance with CRISPR.
J Med Ethics 2017; 43: 819-823.



http://news.nationalgeographic.com/2017/08/human-embryos-gene-editing-crispr-us-health-science/

MY ARGUMENT

RCRISPR DOES NOT CURE DISEASE, IS NOT A THERAPY, AND DOES NOT SAVE LIVES
IT IS PART OF AN ACT TO CREATE A HEALTHY LIFE, WHERE NO LIFE WAS INEVITABLE

RCRISPR USE DOES NOT MEET THE NATIONAL ACADEMIES’ STANDARDS OF
TREATING A SERIOUS DISEASE OR CONDITION, WITH NO ALTERNATIVES

WE SHOULD NOT INVEST LIMITED RESEARCH DOLLARS INTO BRINGING RCRISPR 1O
MARKET GIVEN ITS LOW VALUE



WHAT IS A CURE OR THERAPY?

e CONSIDER A STANDARD THERAPY:
 DRUG CURES CANCER- SOMEONE LIVES RATHER THAN DIES
* VACCINE PREVENTS INFECTION- A PERSON STAYS UNINFECTED
 DRUG ALLEVIATES PAIN- A PERSON HAS LESS PAIN THAN OTHERWISE

e TREATMENT PREVENTS DISABILITY IN UTERO- A BABY WHO WOULD OTHERWISE
HAVE A DISABILITY IS HEALTHY



COUNTERFACTUAL CONDITION ON A THERAPY:

 FOR AN INTERVENTION X TO COUNT AS A TREATMENT OR CURE, IT IS THE CASE
THAT

1. IF XIS ADMINISTERED, IT WILL* HELP SOOTHE, HEAL, OR REMEDY SOMEONE’S ILLNESS,

2. IF XIS NOT ADMINISTERED, SOMEONE WILL* SUFFER MORE OR DIE EARLIER THAN IF IT HAD
BEEN.

e 2 1S THE COUNTERFACTUAL CONDITION
* *MODIFY CONDITION FOR UNCERTAINTY/PROBABILITY



EXAMPLE: SIMPLIFIED CANCER CASE

e SIMPLIFIED CANCER CASE:
* A) TAKE CHEMOTHERAPY REGIMEN Q
* B) NOT TAKE CHEMOTHERAPY REGIMEN Q



RCRISPR

* PROSPECTIVE PARENTS' OPTIONS:

A) CREATE A CHILD WITH A SUBSTANTIAL RISK OF SOME GENETIC DISEASE X,
NOT USING RCRISPR

B) CREATE A CHILD IN A GENETICALLY MODIFIED AND HEALTHY STATE WITH
REGARD TO X, USING RCRISPR

C) DO NOT CREATE A CHILD AT ALL

RCRISPR FAILS TO MEET THE COUNTERFACTUAL CONDITION ON WHAT IT
IS TO BE A CURE
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RCRISPR, NON URGENT VALUE

* SCENARIO:
* A. DOCTOR ADMINISTERS THERAPY TO CHILD WITH DISEASE
* MEDICALLY AND MORALLY VALUABLE ACTION
« B. DOCTOR FIRST INJECTED CHILD WITH DISEASE, THEN ADMINISTERED CURE

* VALUE OF HER ACTION IS UNDERMINED BY HER BEING THE UNNECESSARY
CAUSE OF DISEASE IN THE FIRST PLACE
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RCRISPR

* PROSPECTIVE PARENTS' OPTIONS:

A) CREATE A CHILD WITH A SUBSTANTIAL RISK OF SOME GENETIC DISEASE X,
NOT USING RCRISPR

B) CREATE A CHILD IN A GENETICALLY MODIFIED AND HEALTHY STATE WITH
REGARD TO X, USING RCRISPR

C) DO NOT CREATE A CHILD AT ALL

13



OTHER OPTIONS

e PROSPECTIVE PARENTS' OPTIONS:

A) CREATE A CHILD WITH A SUBSTANTIAL RISK OF SOME GENETIC DISEASE X, NOT
USING RCRISPR

B) CREATE A CHILD IN A GENETICALLY MODIFIED AND HEALTHY STATE WITH
REGARD TO X, USING RCRISPR

C) DO NOT CREATE A CHILD AT ALL
D) ADOPT A CHILD

E
F

) USE A HEALTHY GAMETE DONOR
)

USE PRE-IMPLANTATION GENETIC DIAGNOSIS (PGD) 1



PRESERVING GENETIC RELATEDNESS

AGAINST ADOPTION AND GAMETE DONATION

PEOPLE WANT GENETICALLY-RELATED CHILDREN

THIS IS A PREFERENCE, NOT A MEDICAL NEED

FURTHER, THESE PEOPLE CAN USE PGD

15

For more on this: Tina Rulli, “Preferring a Genetically-Related Child,” Journal of Moral Philosophy, 13
(2016): 669-698



OBJECTION 1: IN SOME CASES PGD IS NOT AN
OPTION

* HOMOZYGOUS CASES: ONE OR BOTH PARENTS CARRY TWO COPIES OF A
GENE FOR A (MONOGENIC) DISEASE

e |[F ONE PARENT AND A DOMINANT DISORDER, THEN ALL EMBRYOS WILL
HAVE DISEASE

e |[F BOTH PARENTS, THEN ALL EMBRYOS WILL HAVE DISEASE
e EXTREMELY RARE*

* PREFERENCE FOR GENETICALLY-RELATED CHILD NOT MEDICAL NEED, NOT
URGENT

*Lander, E. (2015). Brave new genome. New England Journal of Medicine, 373, 5-7, p. 6
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OBJECTION 2: PEOPLE WILL PROCREATE ANYWAY
IF RCRISPR IS NOT AVAILABLE

e RESPONSE;

e THIS IS AN EMPIRICAL CLAIM, AND IT IS SPECULATIVE. NOT OBVIOUSLY
TRUE.

* WE SHOULD NOT TAKE AS FIXED OR GIVEN MATTERS THAT PEOPLE, AS
MORAL ACTORS, ACTUALLY HAVE A CHOICE IN.

 HOW PEOPLE CHOOSE TO REPRODUCE CAN BE GREATLY IMPACTED BY THE
POLICIES WE ENDORSE AND THE WAY WE FRAME OPTIONS.
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SUMMARY/CONCLUSION

e RCRISPR DOES NOT MEET A PLAUSIBLE COUNTERFACTUAL CONDITION FOR
BEING A CURE/THERAPY

* DOES NOT MEET MEDICAL NEED, NOR AN URGENT ONE
e (OTHER OPTIONS EXIST FOR PEOPLE WHO WANT TO HAVE HEALTHY CHILDREN

e RCRISPR CANNOT MEET NATIONAL ACADEMIES’' STANDARDS: SERIOUS
CONDITION, WITH NO REASONARBLE ALTERNATIVES

* OUR RESEARCH DOLLARS WOULD BE BETTER SPENT ON ACTUAL THERAPIES FOR
AFFECTED COMMUNITIES
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