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Recommendations for Standardized Human
Pedigree Nomenclature!
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The construction of an accurate family pedigree is a fundamental component
of a clinical genetic evaluation and of human genetic research. Previous surveys
of genetic counselors and human genetic publications have demonstrated
significant inconsistencies in the usage of common pedigree symbols
representing situations such as pregnancy, termination of pregnancy,
miscarriage, and adoption, as well as less common scenarios such as
pregnancies conceived through assisted reproductive technologies. The Pedigree
Standardization Task Force (PSTF) was organized through the Professional
Issues Committee of the National Society of Genetic Counselors, to establish
recommendations for universal standards in human pedigree nomenclature.
Nomenclature was chosen based on current usage, consistency among symbols,
computer compatibility, and the adaptability of symbols to reflect the rapid
technical advances in human genetics. Preliminary recommendations were
presented for review at three national meetings of human genetic professionals
and sent to >100 human genetic professionals for review. On the basis of this
review process, the recommendations of the PSTF for standardized human
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pedigree nomenclature are presented here. By incorporating these
recommendations into medical genetics professional training programs, board
examinations, genetic publications, and pedigree software, the adoption of
uniform pedigree nomenclature can begin. Usage of standardized pedigree
nomenclature will reduce the chances for incorrect interpretation of patient
and family medical and genetic information. It may also improve the quality
of patient care provided by genetic professionals and facilitate communication
between researchers involved with genetic family studies.

INTRODUCTION

The construction of an accurate family pedigree is fundamental to the
provision of clinical genetic services and serves as an informational frame-
work for human genetic research. Review of a family pedigree aids the
clinician in diagnosis, helps establish the pattern of inheritance, and assists
in identifying persons at risk. The pedigree also serves as a reference of
social and biological relationships to alert the clinician to issues of blended
families, adoption, deaths, pregnancy termination, and pregnancies con-
ceived by assisted reproductive technologies. Correct interpretation of fam-
ily pedigrees is essential for human genetic research and is particularly
challenging when reviewing pedigrees diagrammed within professional pub-
lications or when research teams collaborate to study large families. Pedi-
gree analysis also facilitates the identification of disorders where genetic
mechanisms such as anticipation, mitochondrial inheritance, X-linked or
dominant homozygous lethality, and differential age at onset, based on the
sex of the transmitting individual, are factors.

Although one might assume that pedigree nomenclature is used in a
universal fashion, we have demonstrated wide variation among genetics
professionals, both in clinical practice and in professional publications. A
survey of members of the National Society of Genetic Counselors (NSGC)
showed discrepancies even in common symbols used to record a genetic
family history (i.e., pregnancy, miscarriage, abortion, termination of preg-
nancy, adoption) (Bennett et al., 1993). No consensus was noted in record-
ing situations representing assisted reproductive technologies (i.e., artificial
insemination by donor semen, donor ovum, surrogate motherhood). A re-
view of 24 standard medical genetic textbooks and publications in ten cur-
rent human genetic journals further demonstrated wide variation in
pedigree construction (Steinhaus et al., in press). Historical studies have
also shown a lack of consistency in pedigree symbols throughout the twen-
tieth century (Resta, 1993). ‘
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Standardization of pedigree nomenclature is important, much as it was
useful to develop universal cytogenetic nomenclature (Paris Conference,
1971). The Pedigree Standardization Task Force (PSTF) was established
through the Professional Issues Committee of the NSGC to address this
issue and to make recommendations for standardized human pedigree no-
menclature. The recommendations of the PSTF are presented here.

MATERIAL AND METHODS

A draft of proposed pedigree nomenclature was developed by review-
ing symbols and abbreviations used by genetic counselors in clinical prac-
tice, on the basis of 437 questionnaire responses by NSGC members
(Bennett et al., 1993). Pedigree nomenclature in professional human genetic
publications, including current journal articles and standard human genetic
textbooks, was also reviewed (Steinhaus et al., in press). In addition to fre-
quent usage, consistency among symbols, computer compatibility, and abil-
ity to adapt to the rapid changes in human genetics were considered.

A peer review of the proposed pedigree nomenclature was conducted.
A first draft of proposed symbols was circulated to a liaison committee
that included representatives from the NSGC, the American Board of
Medical Genetics, the American Society of Human Genetics (ASHG), the
American Board of Genetic Counseling, the Washington State Department
of Health, editors of various genetic publications, the Education Committee
of the Council of Regional Genetics Networks (CORN), the Adoption Sub-
committee of CORN, the Alliance of Genetic Support Groups, and the
International Society of Nurses in Genetics. The resulting recommenda-
tions were presented in poster format at the 1993 annual education con-
ferences of the NSGC in Atlanta and the ASHG in New Orleans, allowing
participants at these meetings the opportunity to provide both verbal and
written response to the PSTF. After incorporation of reviewer commentary,
a revision was presented as a poster at the 1994 joint meeting of the March
of Dimes Education Conference and the American College of Medical Ge-
netics (ACMG) in Kissimmee, Florida, again allowing an opportunity for
comment by practicing genetic professionals. A third revision of the pedi-
gree nomenclature was sent, in April 1994, to ~120 genetic professionals,
including journal editors, chairs of the major professional genetic societies
and organizations (including the newly formed ACMG), directors of genetic
counseling training programs, authors of standard human genetic textbooks,
and other leaders in the field of human genetics. The proposed nomencla-
ture was field-tested by small focus groups, including members of the Edu-
cation Committees of the Pacific Northwest Regional Genetics Group and
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the Pacific Southwest Regional Genetics Group, and master’s-level genetic
counseling students at the University of Wisconsin. A fourth revision was
distributed in July 1994 to ~70 genetic professionals from the original list
of 120. Minor revisions were made in this fourth draft, which was then
submitted to, and approved by, the PSTF liaison members.

RESULTS

The NSGC PSTF’s recommendations for symbolization of a genetic
family history are outlined in Figs. 1-5. These recommendations apply both
to unpublished clinical pedigrees and to research publication, once identi-
fying information (i.e., birthdates, names) has been removed. The Appendix

Instructions:
— Key should contain all information relevant to interpretation of pedigree (e.g., define shading)
— For clinical (non-published) pedigrees, include:
a) family names/initials, when appropriate
b) name and title of person recording pedigree
¢) historian (person relaying family history information)
d) date of in[akellgpdate
— Recommended order of information placed below symbol (below to lower right, if necessary):
a) age/date of birth or age at death
b) evaluation (see Figure 5)
c) pedigree number (e.g., I-1,1-2,1-3)

Sex

Male Female Unknown | C:
1. Individual ltl O Assign gender by phenotype.

b. 1925 30y 4mo .
2. Affected individual Key/legend used to define shading or other fill

(e.g., hatches, dots, etc.).
) | With >2 conditions, the individual's symbol
“'fﬁ& '&_é: should be partitioned accordingly, each segment

shaded with a different fill and defined in legend.

3. Mulriple individuals,

Number of siblings written inside symbol.
number known

(Affected individuals should not be grouped.)

@ “n" used in place of “?" mark.

4. Multiple individuals,
number unknown

5a. Deceased individual Use of cross (T) may be confused with symbol
for evaluated positive (+). If known, write “d.”

with age at death below symbol.
5b. Stillbirth (SB) IZ """ Birch of a dead child with gestational age noted. |

6. Pregnancy (P) E}l’z

NG EH [=H =t
O©;

o
w
M
-
o
S
E]
o

below symbol. Light shading can be usex

SB
34 wk
@ Gestational age and karyotype (if known)
for affected and defined in key/legend.

LMP: 7/1/94
7a. Proband - ‘ @' First_affected fgmily member coming to
_________________________________ R |2 P/‘ T e
7b. Consultand D Individual(s) seeking genetic counseling/testing.
4 4

Fig. 1. Common pedigree symbols, definitions and abbreviations.
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Instructions:
— Symbols are smaller than standard ones and individual's line is shorter. (Even if sex is known, triangles
are preferred to a small square/circle; symbol may be mistaken for symbols 1, 2, and 5a/5b of Figure 1,
particularly on hand drawn pedigrees. .
— If gender and gestational age known, write below symbol in that order.
Sex
Male Female Unknown | Comments
1. Sgomanaous abortion A A A If ectopic pregnancy, write ECT below symbol.
(SAB) male female ECT
2. Affected SAB A A A If gestational age known, write below symbol.
‘male female 16wk {Keyflegend used to define shading.
3. Termination of ﬁ % Other abbreviations (e.g., TAB, VTOP, Ab)
pregnancy (TOP) - e A not used for sake of consistency.
4. Affected TOP A A A Key/legend used to define shading.
tmale female

Fig. 2. Pedigree symbols and abbreviations for pregnancies not carried to term.

and Fig. 1A provide an example of a hypothetical clinical history and a
pedigree utilizing the recommended pedigree nomenclature, to illustrate
the relationship of symbols to each other and the placement of information
on the pedigree.

DISCUSSION

The pedigree is the symbolic language of clinical genetic services and
of human genetic research. In this age of increasing information exchange,
standardization of the language of the human pedigree is essential for clear
communication among medical professionals and genetic researchers. As
with the development of cytogenetic nomenclature, the development of uni-
form pedigree nomenclature is an evolving process. The utility and the ef-
fectiveness of the proposed pedigree nomenclature need to be evaluated
in the future. Plans for assessment include review of genetic publications,
in a few years time, to determine whether the symbols are indeed being
used by the authors. In addition, a sample of members of the professional
genetics organizations can be surveyed about the value of the pedigree no-
menclature guidelines in their clinical practice and research. -

There are several methods for incorporating standardized pedigree no-
menclature into practice. Teaching uniform pedigree symbols in human ge-
netic professional training programs, in medical and nursing schools, and
to allied health professionals, as well as including standard pedigree no-
menclature in board examinations, will encourage the next generation of
health-care providers to integrate this nomenclature into their routine. If
genetic diagnostic labs require standardized pedigrees on their intake and
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Definitions Comments

1. relationship line 1€ possible, male partner should be to left of female partner
on relationship line.

e ; Siblings should be listed from left to right in birth order
3. sibship line f+——— 2. line of descent oldest to youngest)

o For pregnancies not carried to term (SABs and TOPs),
4. individual's lines | the individual's line s shortened

1. Relationship line (horizoncal)
a. Relationships A break in a relationship
line indicates the relation-

ship no longer exists.
Multiple previous partners
do not need to be shown if
they do not affect genetic
assessment.

b. Consanguinity D=O If degree of relationship not obvious from pedigree, it should

be stated (e.g., third cousins) above relationship line.

A‘horizontal line between the symbols implies
a relationship line.

— Family history not

available/known
for individual
—No children by ’ -~ 'lr;dica-te reason, if known.
choice or reason 9 or 9
unknown
""" Clnfertlity AN indicare resson, i kngwn,
b Adoprion i [ Brackers used for ail
adoptions. Social vs.
biological parents
denoted by dashed and
solid lines of descent,
respectively.

Fig. 3. Pedigree line definitions.

reporting forms, this may improve communication between the laboratory
and referring health professional. Computer programs that incorporate uni-
form symbols for recording family histories would be useful. Editors of ge-
netic publications should be encouraged to include standardized pedigree

nomenclature in their journals’ information for contributors and in text-
books.
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Definitions:
E Erg\gg’rnssperm donor (D)
— Surrogate (S)

__]f the woman is both the ovum donor and a surrogate, in the interest of genetic assessment, she will only be
referred to as a donor (e.g., 4 and 5)

— The pregnancy symbol and its line of descent are positioned below the woman who is carrying the pregnancy.

— Family history can be raken on individuals, incluzri?\g donors, where history is known.

!

Possible Reproductive Scenarios Comments

1. Sperm donor Couple in which woman is carrying preg-
- . m - . E nancy using donor sperm. No relationship
line is shown berween the woman carrying
or — the pregnancy and the sperm donor. Fora
lesbian relationship, the male partner can
0 0 be substituted with a female partner.

2. Ovum donor Couple in which woman is carrying preg-

- . Q nancy using donor egg(s) and partner's

sperm.
Couple whose gametes are used to impreg-

. ' e nate another woman (surrogate) who

carries the pregnancy.

3. Surrogate only

O

Couple in which male partner's sperm is

4, Surrogate b
ovum donor a) ) used to inseminate a) an unrelated woman
Q - . Q - . or b) a sister who is carrying the pregnancy
for the couple-
or

5. Planned Couple contracts with a woman to carry
adoprion D—‘—‘O

pregnancy using ovum of the woman
carrying the pregnancy and donor sperm.

]

Fig. 4. Assisted reproductive technologies (ARTs) symbols and definitions.

Of equal importance {0 the development of standardized pedigree
symbolization is the development of professional guidelines regarding ethi-
cal issues in recording a clinical genetic family history, as well as in pub-
lication of pedigrees. For instance, in Fig. 5, example 3, the suggested
symbol for an asymptomatic/presymptomatic carrier (e.g., a person with no
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Instructions:
— Evaluation (E) is used to represent clinical and/or test information on the pedigree.
a. E is to be defined in key/legend.
b. If more than one evaluation, use subscript (Ey, E, E3) and define in key. May be written
side by side or below each other depending on availgble space.
c. Test results should be put in parentheses or defined in key/legend.
d. If results of exam/family study/testing not documented or unavailable, may use a question mark (e.g., E?).
— Documented evaluation ( 4)
a. Asterisk is placed next to lower right edge of symbol.
b. Use only if examined/evaluated by you or your research/clinical team or if the outside evaluation has been
personally reviewed and verified.
— A symbol is shaded only when an individual is clinically symptomatic.
— For linkage studies, haplotype information is written below the individual. The haplotype of interest should
be on left and appropriately highlighted.
— Repertitive sequences, trinucleotides and expansion numbers are written with affected allele first and
placed in parentheses.
— If mutation known, identify and place in parentheses.
— Recommended order of information:
1) age/date of birth or age at death
2) evaluation information
3) pedigree number (e.g., I-1, 1-2,1-3)
Definition Symbol | Scenario Example
1. Documented Woman with normal physical exam and
evaluation () neglative fragile X chromosome study (nor-
% | mal phenotype and negative test result). = *
2. Obligate carrier (will not Woman with normal physical exam and
manifest disease). premutation for fragile X (normal pheno-
type and positive test result). *
E+(100n/35n)
3. Asymptomatic/presymp- Man age 25 with normal physical exam
tomatic carrier {clinically and positive DNA test for Huntington
unaffected at this time disease (symbol filled in if/when symp-
but could later exhibit toms develop).
symptoms) %
25y
E+(45n/18n)
4. Uninformative study (u) Man age 25 with normal physical exam
and uninformative DNA test for Hunting-
ton disease (E,) and negative brain MRI *
Eu | study (E;). Sy
E;u(36n/18n)
E,-
5. Affected individual with Individual with cystic fibrosis and posi-
positive evaluation (E+) tive mutation study, although only one
B mutation has currently been identified. E+(AF508) Eu
.
%
E+(AF508/u)
18 week male fetus with abnormalities
on ultrasound and a trisorny 18 karyorype.
18 wk*
E+(tri 18)

Fig. 5. Pedigree symbolization of genetic evaluation/testing information.

clinical symptoms of Huntington disease who carries the mutation) is
shown, but it could be argued that, for confidentiality reasons, presympto-
matic test results should not be recorded on the pedigree or even in the
patient chart. Likewise, large pedigrees are published in research papers



275

Standardized Human Pedigree Nomenclature

*aInje[oUAWION papusurodal Juisn saidipad reorunp [eoneyiodAH TV *Srg

¥661 ‘1 [11dy vt fo aw(
adA] O 3uss,] pue uaD) :SUDLOISIE]
[2pudN 103310) :4q uaym],

3dA 1,0 U3 :pupinsuo))

7 ds

14
L (12 m)+'3
L LY Im gl
6 AWy 9 aewy)

o1
ﬂa_ m)elg
A 07
I
mw m 4
— \\

Ajeuosiad pounwexa =

Apnas uopeanw 3seasip uoadupuny = ¥y
wexa [eardojoinau = £

Apnis uoneanw siso1qy onsAD) = g

adhlodrey = 19

Am 91

¥/a
7

ua9q )3 e
AN

(onewoidwAse) 3seastp ucidulluny = _H—H_

Amvuuuu.tmv ASeIISIp Gouw.ﬂ_uﬁ_:: = ‘

$SaUpUI|q 1010 UIIB/Pay =

SI1S01qY D1ISAD) = E
102p9p qN [BININ] = 7
SWOIPUAG UMO(] = i

LE

u I
(8053V)+™ (n/gosdv)+3 ol
(Y73 130 Agg]
¢ mW
R 2
8

punoidyoeg oruygig

Aue

i add1 .0

punoidyoeq onnpg

1

Il




276 Bennett ef al.

where an individual could be identified from the family structure, genetic
condition, and the names of the researchers, yet consent for publication
may not have been obtained from each person who is symbolized on the
pedigree. -

The development of ethical guidelines about the type of information
recorded on a pedigree should be considered. For example, information
that is commonly recorded on a pedigree (e.g., same-sex relationships,
suicide, alcoholism, HIV status, marital status, pregnancy terminations)
may or may not be helpful in making a clinical diagnosis and genetic-risk
assessment; however, this type of information, if released to a third party
(e.g., insurer, employer), may be used in a discriminatory fashion. The
kind of information documented on a pedigree also raises issues of pro-
tection of privacy when a family pedigree is exchanged between health
professionals evaluating different members of an extended family. The
pedigree may contain information not privy to the other relatives (e.g.,
nonpaternity, pregnancy terminations, affected status, pregnancies con-
ceived by assisted reproductive technologies, etc.). Researchers and cli-
nicians need to weigh carefully patient confidentiality against clinical and
genetic relevance when deciding what information to include on a pedi-
gree.

The professional genetics community should continue to explore the
many ethical and legal dilemmas surrounding the clinical and research use
of the family pedigree, to assure the protection of confidentiality of our
patients and subjects. A conference sponsored by the American Associa-
tion for the Advancement of Science (AAAS)—American Bar Association
(ABA) National Conference of Lawyers and Scientists, and the AAAS
Committee on Scientific Freedom and Responsibility met to address some
of the issues involved in pedigree research but did not arrive at a con-
sensus (Frankel and Teich, 1993). The Council of Biological Editors has
also raised the issue of protection of privacy for individuals in published
pedigrees (Glass et al, 1994). Problems such as misuse of published in-
formation, leading to job loss and problems of obtaining life insurance,
were addressed. Solutions such as altering or omitting symbols to disguise
the family and obtaining consent from each person in a published pedigree
were discussed, but no agreement was reached. The professional human
genetics societies may wish to consider the development of policy state-
ments to address the issues of confidentiality for subjects in clinical and
research pedigrees. '

This document is the result of the thoughtful input from many pro-
fessionals in the genetics community. It is impossible to develop uniform
pedigree nomenclature without creating controversy. The problem is suc-
cinctly stated by Frances Galton (1889, p. 249), who noted: “There are
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many methods of drawing pedigrees and describing kinship, but for my own
purposes I still prefer those that I designed myself.” The proposed recom-
mendations of the PSTF are made as a starting point in the process of
adopting uniform pedigree nomenclature. By beginning to use uniform
guidelines for pedigree construction in professional publication and clinical
and research practice, it is possible to reduce the chances for incorrect
interpretation of patient and family medical and genetic information. It
may also improve the quality of patient care provided by genetic profes-
sionals, as well as facilitate communication between researchers involved
with genetic family studies.
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APPENDIX. FICTITIOUS GENETIC FAMILY HISTORY AND
PEDIGREE, USING RECOMMENDED PEDIGREE NOMENCLATURE

Clinical Scenario

The consultant, Mrs. Feene O’Type, age 35 years, and her 36-year-old
husband, Gene O’Type, are referred to you for genetic counseling regard-
ing advanced maternal age, since Mrs. O’Type is 16 wk into her pregnancy.
Mrs. O’Type had one prior pregnancy, an elective termination (TOP) at
18 wk, of a female fetus with trisomy 21.

Mrs. O’Type and Her Side of the Family

e Mrs. O’'Type had three prior pregnancies with an ex-husband, the first
a TOP, the second a spontaneous abortion (SAB) of a female fetus at
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19 wk gestation, and the third a healthy 10-year-old son who was sub-
sequently adopted by her 33-year-old sister, Stacy.

Stacy had three pregnancies, two SABs (the second a male fetus at 20
wk with a neural tube defect and a karyotype of trisomy 18), and a still-
born female at 32 wk.

Mrs. O’Type has a 31-year-old brother, Sam, who is" affected with cystic
fibrosis (CF) and is infertile.

Her youngest brother, Donald, age 29 years, is healthy and married. By
means of gametes from Donald and his wife, an unrelated surrogate
mother has been successfully impregnated.

Mrs. O’Type’s father died at age 72 years and her mother at age 70
years, both from “natural causes.” Mrs, O’Type’s mother had five healthy
full sibs, who themselves had many healthy children.

Mr. O’Type and His Side of the Family

Mr. O’Type has two siblings, an MZ twin brother, Cary, whose wife is
6 wk pregnant by donor insemination (donor’s history unknown), and a
32-year-old sister, Sterrie.

Sterrie is married to Proto, her first cousin (Sterrie’s father’s sister’s son),
who has red/green color blindness. She is carrying a pregnancy conceived
from Proto’s sperm and ovum from an unknown donor. Sterrie and
Proto also have an adopted son.

The family history of Sterrie’s mother, who has Huntington disease
(HD), is unknown.

Mr. Gene O’'Type’s father has a set of twin brothers, zygosity unknown,
and another brother and a sister (Proto’s mother) who are also twins.

Later You Obtain the Following Information

Feene O’Type’s brother, Sam, with CF, has one AF allele and one allele
that cannot be identified.

* Donald carries the AF allele.
* Gene O’Type and his twin brother show no clinical signs of HD, on

examination by the neurologist in your clinic. Gene would like DNA
testing, but Cary is not interested.

Sterrie has a normal neurological exam (for symptoms of HD) in your
clinic, but her DNA testing shows she has a CAG expansion of 45 and
18 repeats.
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