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Objectives

Define genetic red flags
Identify historical findings that should raise a flag
Identify physical and lab features that should raise a flag
 Review genetic referral indications
Empower primary care providers to confidently refer to
genetics

1.
2.
3.
4.
5.



Understanding a patient's predisposition to a health condition
based on historical or clinical details will improve prevention
and or early treatment
Genetic testing is advancing rapidly and patients expect
providers to be up-to-date
Referral to a genetics specialist will allow for selection of
appropriate tests, counseling on risks and benefits of testing,
counseling on recurrence risks, and development of a
surveillance and treatment plan tailored to a patient's genetic
condition--"personalized medicine."

Why improve recognition
in the clinic?



A clinical finding discovered in

the history, physical examination, or

laboratory studies that suggests the

presence of a genetically influenced disease.

 This discovery may require further

actions, such as referral, counseling,

screening, or long-term monitoring.

What is a Red
Flag?



D. H. Lawrence
"What the eye doesn't see and the
mind doesn't know, doesn't exist."



What makes a
great well child
visit?

... in 15 minutes or less

The primary care provider is presented

with a nearly impossible task. They must

conduct a thorough history, perform a

comprehensive physical exam, deliver

detailed anticipatory guidance, and

discuss patient and parental concerns.

All signs of disease or potential

risks for disease are detected 



01

02

03

Ready to
escape the

exam room?

Goals
 

Follow along on the "key feature" slides

to gather at least 2-3 "red flags" 

Did you escape the well child visit in 15

minutes with a referral to Genetics?

Put yourself in the position of the

primary provider in a busy clinic



Your MA approaches you

 Luke is ready. He's usually seen by

your partner. His mom doesn't have

concerns. No new medications. And

don't forget about the going away

lunch starting in 20 minutes. 

Time to go and see your 11:30

 



Feeding difficulties

Developmental delays

Congenital heart disease

Past Medical History

Lives with single mother

Attends daycare

No tobacco exposure

No concern for abuse

Social History

 

Mother heart problem,

learning disability

Maternal grandfather eye

surgery as child, learning

disability

Family History

Quick Chart Review



Luke Noble [M]

DOB 8/20/2020, 9 months

HT: 64 cm (<2nd%tile)

WT: 6.8 kg (<2ND%tile)

HC: 44 cm (10-25th%tile)

BP 98/65

HR 82 

VITAL SIGNS



Ready for Key
Features?

As you walk in, observe his head and face, his

interactions, and his behaviors.

Although you perform a comprehensive exam

on an undressed infant, we will not address all

findings. If something is not mentioned, then

it was normal.

Time to check your general initial

impression...



Face
tall forehead

wide spaced eyes

right ptosis

down-slanting palpebral fissures

depressed nasal bridge



Head & Neck
Low set, posteriorly rotated ears

Thickened helix

Short neck

Not seen in this photo:

webbed neck

low posterior hairline



Chest

sternotomy scar
wide spaced nipples



septal hypertrophy

severe pulmonary valve stenosis

atrial septal defect

*The mother pulls a report from her purse, it's an echo.

  The following were noted in the impression....

  

Heart



Diaper Check
cryptorchidism

small penis



Musculoskeletal and neurologic exam
Head lag, lax joints, wearing SMOs, feet look a little puffy



Skin

Cafe au lait macules

Multiple nevi

Sparse hair



Asedd a little bit of body text
short stature
underweight
relatively large head
dysmorphic facial features
short, webbed neck
wide-spaced nipples and repaired congenital
heart disease
undescended testicles
low muscle tone with delayed development
mother with learning disability and similar
facial features

15 Minutes are up... 



Assessment and Plan

Asedd a little bit of body text

 Encounter for routine child health examination with abnormal findings

 Anticipatory guidance

 Immunizations

 Lack of growth

Screening labs: CBC, TSH/FT4, CMP, IGF-1, IGFBP3

 Global developmental delays

Early Childhood intervention, continue private therapies

Ptosis

Ophthalmology referral

 Cryptorchidism

Surgery or Urology referral

 Dysmorphic features

Genetics referral

 Repaired congenital heart disease

Continue care with cardiology

1.

a.

b.

2.

a.

3.

a.

4.

a.

5.

a.

6.

a.

7.

a.



Genetics Referral completed

Asedd a little bit of body text
Genetic testing was ordered and completed

The following was tested: BRAF, HRAS, KRAS, MAP2K1,

MAP2K2, NRAS, PTPN11, RAF1, RIT1, SHOC2, SOS1

A positive DNA mutation was found in the PTPN11 gene

Mother has the same mutation

Clinical and molecular diagnosis of Noonan syndrome

Genetic counseling on autosomal dominant inheritance

Surveillance and therapies were recommended according

to published guidelines



Did you make it
to lunch?

You don't need to make a specific genetic

diagnosis but recognize when things are not

as expected

The challenge for each well visit  is to identify

potential red flags that need further evaluation

and possibly intervention



 

 

This rule was created by Dr. Grix
Genetics in Primary Care Institute, a
project supported by the Maternal
and Child Health Bureau, 2011-14.

Use to quickly screen patients for
genetic red flags

 

The Rule of Too/Two



Rule of Too/Two
Too tall

Too small

Too early

Too many

Too different

Two tumors

Two generations

Two in the family

Two birth defects



 

 

 

T O O  T A L L  

H E I G H T  A B O V E  9 7 T H
P E R C E N T I L E  F O R
A G E  A N D  S E X  

M O R E  T H A N  2 S D
A B O V E  T H E  M E A N

 



 

 

 

T O O  S M A L L

H E I G H T  B E L O W  2 N D
P E R C E N T I L E  F O R
A G E  A N D  S E X  

L E S S  T H A N  2 S D
B E L O W  T H E  M E A N



 

 

 

T O O  E A R L Y

C E R E B R A L  V A S C U L A R  A C C I D E N T  I N
A D O L E S C E N T
C O N G E N I T A L  S E N S O R I N E U R A L
H E A R I N G  L O S S
L O S S  O F  V I S I O N  B Y  2 0  Y E A R S
F A M I L Y  H I S T O R Y  O F  S U D D E N  D E A T H
F A M I L Y  H I S T O R Y  O F  C A N C E R
B E F O R E  T H E  A G E  O F  5 0  Y E A R S



Too many
Almost anytime there is more than 6 of something....

Too many fractures, too many specialists, too many infections, etc.



 

 

 

T O O  D I F F E R E N T

A B N O R M A L  L A B S  I N  A N  O T H E R W I S E  H E A L T H Y  C H I L D ,
E . G .  E L E V A T E D  L D L  C H O L E S T E R O L
A B N O R M A L  N E W B O R N  S C R E E N
G L O B A L  D E V E L O P M E N T A L  D E L A Y
I N T E L L E C T U A L  D I S A B I L I T Y
H E A D  I S  T O O  S M A L L ( <  2  S D ,  < 2 % )
H E A D  I S  T O O  B I G  ( > 2  S D ,  > 9 8 % )
T O E  W A L K I N G ,  E S P E C I A L L Y  I N  M A L E  W I T H  L A R G E
C A L V E S
S K I N  I S  T O O  S T R E T C H Y ,  T H I N ,  O R  S C A R R E D
N O  H A I R  O R  T E E T H

One of the most powerful things you can
order for a child that toe walks, has elevated
liver enzymes, and HYPOTONIA is a CK. An

elvated CK is ALWAYS a red flag for genetics.

CREATINE
KINASE
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TWO TUMORS

 Bilateral breast cancer

 Bilateral retinoblastoma

 Bilateral schwannomas

Two primary sites

1.

2.

3.
 

 Breast and ovarian cancer
 Medullary thyroid carcinoma and
pheochromocytoma
 Follicular thyroid cancer and
breast cancer

Two types of tumors in the same
person

1.
2.

3.

 



TWO Generations
Examples would include: Marfan syndrome, Noonan syndrome, 22q11 deletion syndrome,

Neurofibromatosis type 1, Huntington syndrome, autosomal dominant polycystic kidney

disease

 



Family History
What families report and what a geneticist suspects

Father HTN

Paternal uncle HTN, dialysis

Paternal grandmother kidney transplant

and if there's a known diagnosis

Autosomal dominant kidney disease

*Check patient's blood pressure

*Ask more questions about age of onset,



Family History
What families report and what a geneticist suspects

 Mother arrhythmia

Maternal aunt deceased, drowning

Maternal grandfather arrhythmia 

and if there's a known diagnosis

Autosomal dominant Long QT syndrome

*Check patient's ECG

*Ask more questions about age of onset,



Family History
What families report and what a geneticist suspects

 Mother tall, history of thyroid cancer

Sister autism, large head

Maternal uncle tall, autism

Maternal grandmother benign breast

disease, history of thyroid cancer  

and if there's a known diagnosis

Autosomal dominant PTEN-related syndrome

*Check patient's head size

*Measure mother's head

*Review developmental milestones

*Ask more questions about age of onset,



TWO IN THE FAMILY
2 or more siblings affected with same disorder, e.g. spinal muscular atrophy, PKU, cystic

fibrosis, autism

 



TWO BIRTH DEFECTS
Congenital anomalies denote a wide range of abnormalities of body

structure or function that are present at birth and are of prenatal

origin

 

Minor = structural changes that pose
no significant health problem in the

neonatal period and tend to have
limited social or cosmetic

consequences for the affected
individual.

 
 

Major = structural changes that have
significant medical, social or cosmetic

consequences for the affected
individual, and typically require

medical intervention.

 



Major Anomalies
3% of newborns have a major defect

Major anomalies recognized in 5-7% between 2-5 years

 



Minor Anomalies
15% of newborns will have a single minor anomaly
0.8% of newborns will have two minor anomalies
0.5% will have three minor anomalies
20% of newborns with 3 or more minor anomalies have a major anomaly
and/or syndrome
4o% of children with DD/ID have 3 or more minor anomalies

 
 
 
 

 



Rule of Too/Two
Too tall

Too small

Too early

Too many

Too different

Two tumors

Two generations

Two in the family

Two birth defects





Well visits are opportunities to identify
red flags
Red flags indicate a need for further
evaluation
Multiples in a patient's history, patient's
exam, and/or patient's family history is a
significant flag for genetic referral
If a genetic referral will take months to
complete, reach out to your referral
clinic and ask about possible evaluations
while waiting

Summary



Resources
www.mountainstatesgenetics.org/for-professionals/for-primary-care-clinicians/
www.acmg.net

https://www.acmg.net/ACMG/Medical-Genetics-Practice-
Resources/ACT_Sheets_and_Algorithms/ACMG/Medical-Genetics-Practice-
Resources/ACT_Sheets_and_Algorithms.aspx?hkey=9d6bce5a-182e-42a6-84a5-
b2d88240c508

National Society of Genetic Counselors (nsgc.org)
Rare Disease Information - NORD (National Organization for Rare Disorders)
(rarediseases.org)
Online Mendelian Inheritance in Man (omim.org)
Gene Reviews (https://www.ncbi.nlm.nih.gov/books/NBK1116/)
Formerly Genetic Home Reference (https://medlineplus.gov/genetics/)
Council on Genetics | American Academy of Pediatrics (aappublications.org)
https://www.jax.org/education-and-learning/clinical-and-continuing-education/precision-
medicine-for-your-practice

https://rarediseases.org/for-clinicians-and-researchers/resources/rare-disease-information/
https://pediatrics.aappublications.org/committee_on_genetics


Nailed it
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