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Quiz
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What percentage of the world’s population
is a carrier of a hemoglobinopathy?

10-15%
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How common are babies with hereditary
anemias born in California?

1/4,000
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Who have | counseled patients about being a
carrier of a hemglobinopathy?

Mexican-

Asian-East
Indian

English

Ameican ancestry

Chinese-

Cambodian American

African-
American
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Greek-

American Belizean

All of these

Why are hemoglobinopaties important?
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Genetic disorders of Hemoglobin

= The World Health Organization estimates that about 5-7% of
world’s Population carries a clinically significant hemoglobin
variant.

= The rate of occurrence of hemoglobinopathies in California is
more than 1 in 4,000 births.2

= More than 400 clinically abnormal hemoglobins have been
identified and about half are clinically significant

1. World Health Organization, Sickle-cell disease and other haemoglobin disorders, Jan 2011
2. California Department of Health Care Services, Systems of Care Division Child Health and Disability
Prevention Program, Health Assessment Guidelines March 2016
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Hemoglobinopathies in Pregnancy

T[ Genetics

Different Types of Conditions

Clinical Recommendations

Counseling

1
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Refer to Genetics

When in doubt, send a Dr. Advice to genetics.




GENETICS
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How are hemoglobinopathies passed in families?

[Autosomal Recessive

|
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Autosomal recessive

Carrier Carrier
father mother
o |

M Affected
Unaffected
W carrier

(1] | ]
Affected Carrier Carrier Unaffected
child child child child
J.S. National Library of Medicine
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Autosomal recessive

Heterozygotes
Hb AS = Sickle cell trait
Hb AC = Hemoglobin C trait

Homozygotes
Hb SS = sickle cell anemia
Hb SC = sickle cell disease

Sickle cell is most common people of African
ancestry, but also seen in people of Latin-
American, Mediterranean and Asian East Indian.

™% KAISER PERMANENTE .

Why are hemoglobinpathies more common

in certain populations?
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Sickle Cell Distribution

Newborms with Sickle Cell
Anemia (2015}
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Figure 1. Number of Newborns with Sickle Cell Anemia in Each Country in 2015.
Data are based on estimates from Piel et al ' Alaska is shown separately from the rest of the United States.
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Longo, D. Sickle Cell Disease. NEJM 2017

Heterozygote Advantage

Carriers of sickle cell trait
have red cells that are

inhospitable to the
malaria organism

D) Areas not affected by
Plasmodum faiciparum

Rl ——P
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Different Types of Inherited Anemias
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Hemoglobin molecule

* HbA: 0,B,
— Afor “adult” hemoglobin

= Beta globin gene mutations
— HbS,Hb C, HbE, etc
— Beta thalassemia

= Alpha globin gene mutations
— Alpha thalassemia
— Hb Constant Spring (5) Hemoglobin
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What is a sickle?

1Y
3y

SICKLE CELL DISEASE
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Sickle Cell Pathophysiology

+ In deoxygenated blood, sickle red cells
are only 1/5 as soluble as normal
hemoglobin.

+  Under conditions of low oxygen tension,
Hb S molecules aggregate into rod shape
polymers that distort the round shape of a
red cell.

+ These misshapen ‘sickle’ cells are less
flexible than normal and cannot squeeze
single file through capillaries, blocking
blood flow and causing ischemia.
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Sickle cell trait

CBC NO DIFF
Status: Final resull _Visible to pationt: kporg _ Next sppt: Nome _Dx: SUPERVISION NORMAL FIRST PREGNANCY, F..

Wewer results aro available. Clck to view them now.

WBC'S AUTO
REC, AUTO 447
HGB o 132
HCT, AUTO 0% 90
MCV 812
MCH 2 o~ 25
MCHE ros 338
ROW, BLOOD . 131
PLATELETS, AUTOMATED COUNT ax . 151
HEMOGLOBIN EVALUATION
Status: Final result_ Visible 10 patient: Not Released __Da: SUPERVISION NORMAL FIRST PREGNANCY. F...
el Faange S1003A =
HEMOGLOBIN F %, HPLC 2 02
HEMOGLOBIN PHENOTYPE, BLOOD See Confrm Test As ()
N
Spe e Q11515 126PM Lab Flowshest Order Detads View Enscunter Lab
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Sickle Cell Trait

Usually does not cause any serious health
problems
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What is the life expectancy for sickle cell anemia?

< 45 years
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Sickle Cell Anemia
a multisystem disorder

= Pain crises
— Due to ischemic tissue from obstructed blood flow, hypoxia and acidosis
— May last several days to weeks
— Triggered by fever, dehydration, cold, stress

= |nfection

— Immune system is compromised because the spleen is not functioning
properly or missing.

— Flu, sepsis, meningitis, pneumonia
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Sickle Cell Anemia
a multisystem disorder

= Stroke
— Ischemic or hemorrhagic lesion in a specific vascular area
= Retinopathy
— Retinal hemorrhage if vessels in eye are blocked
= Acute chest syndrome
— Due to acute pulmonary infarction — pneumonia like symptoms

= Splenic Sequestration (enlarged)
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Prevention for Sickle Cell Anemia

Routine care Healthy Diet

Vaccinations Hydradtion Anti-inflamatory agents
Folic Acid supplements Prophylactic antibiotics
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Treatment for Sickle Cell Anemia

Blood transfusions
Anemia treatment
Stroke prevention
Chelation therapy

Pain management
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What are other hemoglobin variants besides

sickle cell?

What are other hemoglobin variants besides
sickle cell?

[Hbc

Hb E

)
[ |
HobD ]
[ |

Hb O
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Hb HaSharon Hb Pisa Hb Hyde Park
Hb S - Sickle Hb G-Philadelphia
Hb Hope Hb Tak

More than 400 abnormal
hemoglobins have been described

Hb N-Baltimore

Hb Kansas
Hb E Hb Hammersmith Hb D - Punjab
Hb Lepore Hb O - Arab HbC
Ho M Hb Kempsey Hb Korle-Bu
Hb Gun Hill Hb Constant Spring Hb Miyada Ho H
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Spectrum of severity

+ Alpha thalassemia major (Cis)
+ HbS
Severe| + Beta thalassemia

*+ HbC

Mild | "

« Alpha thalassemia (Trans)
Benign + Hereditary persistence of fetal hemoglobin
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Which population has the highest carrier

frequency?

Carrier frequencies
Ethnicity B thal a thal HbS Hb C | Other Hb
Mediterranean 1/20-30 1/40 1/40 rare D, G, lepore
African American 1/75 1/30 trans 112 1/50 0o,D
African Caribbean 1/50-75 1/30 trans 112 1/30 0o,D
‘West-African 1/50 1/30 trans 1/6 1/20-30 | O,D
Hispanic Caribbean 1/75 Variable 1/30 rare Variable
Hispanic Latino 1/30-50 Variable 1/30-200 rare JE
Asian 1/50 1/20 cis Rare rare E
@utheast AsiaD 1/30 120 cis rare rare CE 1/2- IJD

Asian Indian 1/30-150 Variable 1/50 rare D,0,E
Middle Eastern 1/50 Variable 1/50 rare D,0,E

March of Dimes Genetic Screening Pocket Facts # ke PERMANENTE.




Hemoglobin E

= Structural variant resulting in decreased synthesis of hemoglobin.

= Most common structural hemoglobin abnormality in the world
— About 1/10 Southeast Asians carry Hb E
— Up to 1/3 carries Hb E in parts of Laos, Cambodia, Thailand
— Up to 1/2in parts of Northern India

= Homozygous EE mild anemia, often asymptomatic

= Only a risk for disease when combined with f thal trait
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* HEMOGLO! N, ELECTROPHORESIS
us: Final result V t: 10/23/2017 at 08:00 AM in Obstetrics, Gynecology (KELLIE
HEMOGLOBIN A BLD.QN, ELECTROPHORESIS 713

HEMOGLOEIN A2, TOTAL, BLOOD, EP 31

HGB E %, BLOOD, ELECTROPHORESIS 256
HEMOGLOBIN PHENOTYPE, BLOOD A AE Y

HGB PHENOTYPE INTERPRETATION, BLOOD, Heteroz
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Hemoglobin C

= Similarto Hb S
— (the same DNA position as the sickle cell mutation but different amino
acid substitution)
— Compound heterozygotes (Hb SC) are affected with “SC disease” which
varies, but is often a milder anemia than sickle cell disease.

= Oxygenated Hb C tends to crystallize, leading to less flexible red
cells and mild hemolysis.

= About 1/30-1/50 African Americans carries Hb C

% KAISER PERMANENTE.
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Hb C trait

OPHORESIS

None

* HEMOGLOBIN VARIANT CONFIRMATION
Final result b nt: No
HEMOGLOBIN ABLD.QN, ELECTROPHORESIS
HGB € %, BLOOD, ELECTROPHORESIS
HEMOGLOBIN PHENOTYPE, BLOOD
HGB PHENOTYPE INTERPRETATION, BLOOD, ELECTROPHORESIS
s Ko

: s98936628

12/21/16 11:39 AM 12/23/16 231PM

dspieped rarge

596

368

Act

Heterozygous Hb € (
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Refer to Genetics

When in doubt, send a Dr. Advice to genetics.

What's the difference between alpha and
beta thalassemia?
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How to tell thalassemia carriers apart?

Normal

Beta
thalassemia
trait

Alpha
thalassemia
trait

African,
Asian,
Mediteranean
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Normal Hemoglobin

Normal levels
— MCV 80-100 fL
— HbA>95%
— HbA2<3.5%
— HbF<2%

= HbA: o,

Hb A2: 0,8,

= HbF: o,y,
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Beta thalassemia trait

%:30 AM in Genetics (EMILY S PARKHURST) D ANTENATAL SCREENING

HEMOGLOBIN A %, HPLC

HEMOGLOBIN AZ %, HPLC H
HGB A2 INTERPRETATION., BLOOD, HPLC
ay

HEMOGLOBIN F %, HPLC
* CBC NO DIFFERENTIAL

" t No (Not Released) Nex Today at 09:30 AM in Genetics (EMILY § PARKHURST) Dx. ANTENATAL SCREENING
WEC'S AUTO .
RBC, AUTO s 20 M 551 A H
HeB 109 v L
HET, AUTO 4 HBw L
Mev 8 " 630 v L
meH 197 v L
MCHC n2w L
ROW, BLOOD @ 155 A H
PLATELETS, AUTOMATED COUNT x 200

% KAISER PERMANENTE.
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Beta thalassemia

= Decreased production of B chains, increased a chains
— High levels of a chains damage bone marrow and decrease erythropoesis
— Higher levels of Hb A2

= Most common in people of Mediterranean, North African, and South-East
Asian ancestry

= Variable severity depending on mutation and level of B chain production
B° thalassemia — no Hb A produced, more severe
[3* thalassemia — some Hb A produced, mild

= Similar symptoms and treatment as sickle cell disease

= Also called Cooley’s anemia

Genetic Home Reference: Your guide to understanding genetic conditions. (2012)
Weatherall DJ1. Phenotype-genotype relationships in monogenic disease: % KAISER PERMANENTE.
lessons from the thalassemias. Nat Rev Genet. 2001

Alpha thalassemia trait

HEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY

HEMOGLOBIN A %, HPLC 957
HEMGGLOBIN A2 %, HPLC 27
HEMOGLOBIN F %, HPLC

HEMOGLOBIN PHENOTYPE, BLOOD

HGB PHENOTYPE INTERPRETATION, BLOOD, HPLC

e s

wa nan e
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Alpha thalassemia trait

FERRITIN

FERRITIN

RON
TOTAL IRON BINDING CAPACITY
IRON SAT

17 A
361
%

% KAISER PERMANENTE.
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Previously normal MCV

@ CBC W AUTOMATED DIFFERENTIAL

WBC'S AUTO 51 a7 81 94
REC, AUTO 330 v 27w 190w 29w
Hea 76w 03w 106 v

wr,

086 v niv
ey 63w 200~ 74~ 21
e 184y 266 53y 20
nMcHe 200w 83 31 11
ROW. 800D 114 125 13 B3
PLATELETS, AUTOMATED COUNT 257 128 v 1s 195
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0 thalassemia

There are two distinct types of a thalassemia mutations
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Weatherall D31 Phenotype-genotype relationships in monogenic disease: lessons from the thalassermias Tt Rot et 3061

Alpha Thalassemia Trait:

One working gene Working genes
on each chromosome on same chromosome
_ a —
‘ a
a U - a -
Trans Arrangement Cis Arrangement
African/Mediterranean ancestry Asian ancestry
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0 thalassemia

There are four alpha globin genes in total.

= Normal (aa/aa)
= “Silent” carriers have 3 functional a genes (-a/aa)
= Carriers have 2 functional a genes (-a/-a)
or (-1 aa)
= Hb H disease due to only a gene (-1 -a).
= Hydrops fetalis/ Hb Barts no a genes (=1 =).

The lethal form of alpha thalassemia from hydrops fetalis due to two
cis mutations, which is associated with Asian ancestry.

% KAISER PERMANENTE.

How to tell thalassemia carriers apart?

g
Low MCV

Normal Hb THb A2

+ Iron deficiency + Beta thal trait
+ Alpha thal trait

\
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Refer to Genetics

When in doubt, send a Dr. Advice to genetics.

18



Benign hemoglobin traits

What are some benign hemoglobin variants?

[Hb A2’ (or delta chain variant) ]

[Elevated Hb F ]
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Hb A2’ /delta chain variant

= The A2’ (also called A2 prime or a delta-chain variant) is not a
hemoglobinopathy trait and does not affect health

HEMOGLOBIN PHENOTYPE. BLOOD

HGB PHENOTYPE INTERPRETATION, BLOOD,
ELECTROPHORESIS
o HB B2)

AP ¥
Hb A2

% KAISER PERMANENTE.
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Normal Hemoglobin

= Normal levels
— MCV 80-100 fL
— HbA>95%
— HbA2<35%
— HbF<2%

= HbA: a,B,

= Hb A2: 0,3,

* HbF: oy,
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Hereditary Persistence of Fetal
Hemoglobin

= Individuals with such deletions may have hereditary persistence of fetal
hemoglobin (HPFH) with up to 35% Hb F in adults; this is a benign
condition.

— Hydroxyurea uses this mechanism to increase Hb F in blood to treat patients with
sickle cell anemia and beta thalassemia

= Aslight elevation in Hb F (3-5%) is not a hemoglobinopathy trait and is
naturally associated with pregnancy.
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Hereditary Persistence of Fetal

* HE ATIC

tu Not Released [
HEMOGLOBIN A %, HPLC 934
HEMOGLOBIN A2 %, HPLC 28
HEMOGLOBIN F %, HPLC 214 H
HEMOGLOBIN PHENOTYPE, BLOOD See above
HIMOGLOMIN A % WPLC Y

HEMOGLOBIN AZ %, WAL
HEMOGLOBIN F %, HPLC
HGH F INTERPRETATION. BLOOD, HALC

HEMOGLOMN PHENGTYPE, BLOOD
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Ref genetics sent

Notes Recorded by Gogla, Raveen Kaur (M.D) on 5/23/2012 at 9:30 AM
260 A

HEMOGLOBIN F %. HPLC

HEMOGLOBIN A2 %, HPLC
HEMOGLOBIN A %, HPLC
ted: 05/17/12 10:30 AM tec: 03/21/12 139 PM

Hereditary Persistence of Fetal
Hemoglobin
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Clinical Recommendations

% KAISER PERMANENTE.

Clinical Recommendations

o ORSTE Wk"\s
;“‘ ", CBC for all pregnant women or women planning
g % pregnancy. Hemoglobin electrophoresis in those
3 ™ 2 | of certain ethnicities (African, Mediterranean,
".‘ Middle Eastern, Southeast Asian, West Indian)

O ‘7’.
g\ ,,4 CBC and Hemoglobin evaluation for all pregnant
RAlSEﬁ women, regardless of ancestry

PERMANENTE.

ACOG Committee Opinion No. 691: Carrier Screening for Genetic Conditions. Mar 2017
Regional SCAL Kaiser Permantete Genetics policy. April 2016 &

% KAISER PERMANENTE.
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Hemoglobinopathy algorithm

Complete blood count (CBC) and hemoglobin evaluation

Beta Thal Trait
(Low MCV and

Abnormal High Hb A2) AlpEa Tflcllag\l}rait

Hemoglobin Eval N ( OVIva Hiah

(Hb AS, AC, AE) ormat F1, FigT
risk ancestry)

Test FOB
with CBC,
Hb Eval

N ; ) )
‘Also serum iron studies as indicated % KAISER PERMANENTE.

Testing the partner/ FOB

Kaiser will cover hemoglobinopathy screening for non-member FOBs

= Ifa pregnant patient is a carrier of a hemoglobinopathy, testing for the
her partner (FOB) is a covered benefit and .

= There are no copays or cost sharing for him.
— Ifthe partner has an MRN from the past, we use that
— Call MRN services to create a temporary Kaiser number for him

% KAISER PERMANENTE.

Refer to Genetics

When in doubt, send a Dr. Advice to genetics.




Counseling

% KAISER PERMANENTE.

Health Care Disparities

Recent studies have shown that despite the
improvements in the overall health of the
country, racial and ethnic minorities
experience a lower quality of health care—
they are less likely to receive routine medical
care and face higher rates of morbidity and
mortality than nonminorities

LA

% KAISER PERMANENTE.

Health Care Disparities
Major findings on racial and ethnic gaps in health care

= Disparities in health care exist and are associated with worse
health outcomes.

Health care disparities occur in the context of broader
inequality.

There are many sources across health systems, providers,
patients and managers that contribute to disparities.

Bias, stereotyping, prejudice and clinical uncertainty contribute to
disparities.

A small number of studies suggest that racial and ethnic minority
patients are more likely to refuse treatment.

% KAISER PERMANENTE.
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Counseling issues

Medical literacy

= Use words patients will understand

= Many patients are visual learners
~ Show they the lab results

— Draw a picture or a Punnett square

= Reinforce that the patient inherited the condition from a parent and that
other family members (siblings) may also be carriers.

= Normalize/ reduce stigma
~ Emphasize that every populations has some genetic condition

% KAISER PERMANENTE.

Counseling issues

Reluctant partners

= Validate concerns
— Fear of needles, mistrust of doctors, health care disparities are real
— Reassurance
= Review the facts
— People who carry the trait feel fine. The only way to know is from a blood test.
= Encourage teamwork
— ltis only fair that if the woman had to get all these blood tests, he can do some too
— Ultimately, itis his choice and he can refuse testing

% KAISER PERMANENTE.

Prenatal Diagnosis

CVS: 10-13 weeks

Aminocentesis: 15-20 weeks

% KAISER PERMANENTE.
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Counseling issues

Prenatal diagnosis

= CVS and amniocentesis is indicated when both parents are carriers
~  Ifthe father is unavailable for testing, prenatal diagnosis is also indicated

= The patient has the option to continue or terminate an affected
pregnancy

—  We support patients and families in what ever decision s right for them

% KAISER PERMANENTE.

% KAISER PERMANENTE.

Example 1 - sickle cell trait

= 19 year old female, African American G1P0

AUTOMATED DIFFERENTIAL

It Visible to patient: Yes (kp.ofg in Obstet ONYA ROCHELLE BOTSHEKAN CNM,
WBC'S AUTO 40 - 12.0 x1000/n 61 59
RBC. AUTO 45 a6
HGB 20-160¢ 120 126
HCT, AUTO. ¢ 62w 78
mcv 81.0- 990 f 812 824
MCH 2 5.0 pg/cel 70 27
MCHC 32 36
ROW, BLOOD 1 167 A 129
PLATELETS, AUTOMATED COUNT 130 - 400 x1000/me 220 163
1 HEMOGLOBIN V.

Lt Final result Visk ¥ (LATONYA ROCHELLE BOTSHERAN CNM. CHM.

GRS %, BLOOD, ELECTROPHORESES N

HEMOGLOBIN PHENOTYPE. BLOOD A st

HGB PHENOTYPL INTERPRETATK Hetarsygous Hb A5

% KAISER PERMANENTE.
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Example 1 - FOB

= 21 year old male, African American

CBC NO DIFF
Status: Final resull _ Visible to pationt: kp.org _ Next appt: None Dz SUPERVISION NORMAL FIRST PREGNANCY, F...

Newer results aro available, Click 10 v them now.

WBC'S AUTO

RBC, AUTO 42050 aar

HGB 132

HCT, AUTO ‘ 0

MCV e

MCH o 25

NCHC » 08

ROW, BLOOD . 31

PLATELETS, AUTOMATED COUNT “ 157

GBS % BLOOD. ELECTROPHORISIS 58

At

Heterozygous Wb AS

HGE PHENOTVPE INTERSRETATION. BLOGD, ILECTROPHORESIS.

% KAISER PERMANENTE.

Punnett Square

Mother

= Mother and father have A s
Hb AS (sickle cell trait)

A AA AS
*¥4 chance for AA
usual
o5 chance for AS trait Father
4 chance for sickle
cell disease

s AS SS

% KAISER PERMANENTE.

CALIFORNLA DEPARTMENT OF PUBLIC HEALTH IN SCRI R « INITIAL
Aol s NEWBORN SCREENING RESULTS
850 MARINA BAY PARKWAY, ROOM F175 [GPaT 5 ) v G
RICHMOND, CA 94804 - -
Gender Mats

~sHoLP
o8- 300) 081107837280 g

R B T e e e
Newborm's Physician: BENJANAN FASS, MO
Testiog Laboratory.
KAISER SOUTH BIGCHEMICAL GENETICS

4580 ELECTRONCS PL. LOS ANGELES, CA 90095-1008

TEST- Indrvidual analytes sted on raversa side
Blotinidase Deficiency —
Gamctoseria —
Primary Congenteal H
Congenital Adrenal Hyperplasia
(dua to 21-Hydroxylase Deficiency)
WSS Acyicamitine Panal _
[ PKU) 1 Negatve |
| Syt oo msocnnc T |
ino — ] IWTERPRETATION |
Hb Pattern: FAS
| Tras are cirucary benign carnar conditons

Ho  ANENTE.

o ng is recommended i
trait counseling and lamil lesting can be obiained by caling lod-free 1-800-734-5155.
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Example 2 - beta thalassemia trait

= 31 yearold female patient, Asian East Indian

CBC NO DIFFERENTIAL

Sistus: Final result_Visibl fo potient: kp.org _Next app: OBT1/2017 at 04:00 PM in Rheumaiology (LYNNETTE TATOSYAN DO, 0,0 _Uz: SUPERVISIC
Wotes Recorded by Gogia, Ravesn Kaur (W0, W0, on S152017 1 3:56 AM
Favent smaded.gleste seo encounter bom 6133017
RAVEEN KAUR GOGIA MD

WBC'S AUTO a e A 81 46

75
RBC, AUTO 36 () 198 a8 5.46.(1)
HGB > (eI 240 1024 14m)
HCT, AUTO E 250 w00) N4 B/50)
MV . 30 640 w3 6s00)
MeH e 240 naw 2090 nom)
2 323 324 25 %
ROW, BLOOD . 1690 16901 1850 1820
m 28 8 £

PLATELETS, AUTOMATED COUNT
comme!

061617 BI9AM R

Lab Flowshest Order Detads View Ence

[FEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY
ot

Status: Fimal tewult Vicioi 10 pavet Not Releasad  Noxt sppt ooy *

W - Raveen Kaur (0, WD, o1
v et weh pabect ai paxt vad
'KAUR GOGIA MD.

HEMOGLOBIN A %, HPLC N 3 a4
HEMOGLOBIN A2 %, HPLC S50 6o
HGB A2 INTERPRETATION, BLOOD, HPLC Hb A2 b elevated. I the context...  Ho A2 s slevated.In the comtent

uh‘mmﬂ‘"ﬂ %, HPLC i 16

Example 2 - FOB

= 31 year old male partner, Chinese ancestry

CBC NO DIFFERENTIAL

Status: Fi ult__ Visible to patient: kp.org _ Next appt: None _ Dx: REPRODUCTIVE MGMT, MALE GENETIC TEST

el Ra TG 1119 AN
WBC'S AUTO 1000 57
RBC, AUTO . r 438
HGB + ? 150
HCT, AUTO « 0 34
MY i 89.0
MCH 2703505 308
MCHC 2 0 us
ROW, BLOOD . 128
PLATELETS, AUTOMATED COUNT v ioe 9

[FEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY
atus: Final result_Vis ok o Not Released _Next appt: None _Dx: REPRODUCTIVE MGMT. MALE GENETIC TEST...

HEMOGLOBIN A %, HPLC

,BLOOD
HGB PHENOTYPE INTERPRETATION, BLOOD, HPLC

Punnett Square

Mother

= Mother has beta thalassemia trait A B
and father is normal

A AA AB

*1/2 chance for AA

usual Father
«1/2 chance for beta

thal trait

Al AA AB

% KAISER PERMANENTE.
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WEC'S AUTO
REC. AUTO

HG8

HCT. AUTO

Moy

McH

MCHC

ROW, BLOOD

PLATELETS. AUTOMATED COUNT

HIMOGLOBIN A % HAC
HEMOGLOBIN A2 %, HPLE
HGB AZ INTERPRETATION, BL0OD, HPAC

HIMOGLOBIN F %, WPLC
HEMOGLOBIN PHENOTYPY. BLOGD

Example 3 - beta thalassemia trait

= 31 year old female patient, Asian East Indian ancestry

" KAISER PERMANEN I E

Example 3 - FOB

= 34 year old male partner, Asian East Indian ancestry

[cec No DIFFERENTIAL

Status: Final result_ Visible to patient: kp.org Mo

xt appt: Nona _ Dx: GENETIC COUNSELING

WBC'S AUTO
RBC, AUTO

HGB
HCT, AUTO
MY
MCH

MCHC
ROW, BLOOD
PLATELETS, AUTOMATED COUNT

75

661 H
136 L
21

635 L
w05 L
23

148 H
201

MEMOGLOBIN A %, HPLC
HEMOGLOBIN A2 %, WPLC
HGD A2 INTERPRETATION, BLOOD, HPLC

HEMOGLOBIN F %, WPLC
HEMOGLOBIN PHENOTYPE, BLOOD

[FEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY
- b Viniblo to patiert. Not Released

st None _Dx: GENETIC COUNSELING

)
SEEABOVE

% KAISER PERMANENTE.

Punnett Square

*¥4 chance for AA
usual

> chance for beta
thal trait

¥4 chance for beta
thal disease

Mother

A AA AB

Father

B| AB BB

% KAISER PERMANENTE.
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TPMG REGIONAL UENETICS LABORATORY Report# 389546
MOLECULAR GENETIC REPORT Page: 1

Req Facility :Baldwin Park
2 fhesys

ristiane Guberman, MD
est Los Angeles
ily S Parkhurst, MS, LCGC

2/28/17

pate Received
s-direct

pate of Report

specimen
Region :So Cal Kaiser Outside Ret#

Indication:
Prenatal diagnosis of beta thalasgemia. The mother of the fetus is
a carrier for the §19bp deletion and the father is a carrier for
the ©.92+1G>T variant within the HBB gene.

REPORT

T DNA analysis of the Beta globin gene.

Result:
DNA sequence analysis revealed the presence of a known pathegenic
variant, ©.92+1G>T, within the HEB gene. The 619bp deletion was mot
detected in this fetal sample.

INTERPRETATION:
This fetus is a carrier for the c.92+1G>T (beta 0) variant
within the EBB gene. The study for maternal cell
contamination was not performed based on this result.

™ KAISER PERMANENTE ..

Example 4 - iron deficiency

= 30 year old Mexican American G3P2

Newer results are available. ¢

WBC'S AUTO
REC. AUTO

HGB

HET. AUTO

mcv

McH

MCHC

RDW, BLOOD

PLATELETS. AUTOMATED COUNT

HEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY

HEMOGLOBIN A %, HPLC
HEMOGLOBIN A2 %, MPLC

HEMOGLOBIN F %, HPLC

HEMOGLOBIN PHENOTYPE. BLOOD

HGE PHENOTYPE INTERPRETATION, BLOOD, HPLC

% KAISER PERMANENTE.

Example 4 - iron deficiency

= 30 year old Mexican American G3P2

IRON
TOTAL IRON BINDING CAPACITY
IRON SAT

s

« FOB is also Mexican-American. Since the couple is not of a high risk ancestry,
the risk is NOT at increased for a hemoglobinopathy.
« Results consistent with iron deficiency

% KAISER PERMANENTE.
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Example 5 - alpha thalassemia trait
= 24 year old African American G2P1

¥ rg) Next appt: None Dx: ROUTINE ADULT HEALTH CHECK UP EXAM

Notes Recorded by Tuason, Angelica § (RN, RN, on 8/8/2017 at 10:18 AM
Letter sent

Notes Recorded by Zheng. Xiaona (M.D.). M.D. on 8/7/2017 at 6:48 PM
Call o letter - Blood test is ROML, PO MOTe anemi

WECS AUTO . 55 78

REC. AUTO s 40 M 565 A 538

HG8 125 i v
HCT. AUTO 4 390 65 v
mev ‘ 6.1 79 v
MCH 22w 2w
MCHC 21 n2v
ROW. BLOOD s uzA 189 A
PLATELETS. AUTOMATED COUNT 130 & w 3

HEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY

HEMOGLOBIN A . HPLC Y
HEMOGLOBIN AZ %. HPLC 27
HEMOGLOBIN F %, HPLC a4
HEMOGLOBIN PHENOTYPE. BLOCD A

HGE PHENOTYPE INTERPRETATION, BLOOD, HPLC

Example 5 - alpha thalassemia trait
= 24 year old African American G2P1

RON s 177 A

TOTAL IRON BINDING CAPACITY 450 m 361
IRON SAT a9
FERRITIN

tatus: Final result v : Yes (kp.org) t: None O THALASSEMIA

FERRITIN u

» FOB is also African-American. Since the couple is not of a high risk ancestry, the
risk is NOT increased for hemoglobinopathy.
« Patient told to stop iron supplements

% KAISER PERMANENTE.

Example 6 — Hb C trait

= 33 year old G3P2 African-American woman

HEMOGLOBIN A/BLD,QN, ELECTROPHORESIS 596
HGE C %, BLOOD, ELECTROPHORESIS 68
HEMOGLOBIN PHENOTYPE, BLOOD Ac !

TATION, BLOOD, ELECTROPHORESIS Heterozygous Hb C (

HGB PHENOTYPE INTERPRE
Mo C (Hb C s

/16 11:39 AM t 12/23/16 231 PM
soiayed range

% KAISER PERMANENTE.
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Example 6 - FOB

= 36 year old African-American man

HEMOGLOBIN FRACTIONATION, CHROMATOGRAPHY

HEMOGLOBIN A %, HPLC
HEMOGLOBIN A2 %, HPLC

HEMOGLOBIN F %, HPAC

HEMOGLOBIN PHENOTYPE, BLOOD

HGB PHENOTVPE INTERPRETATION. BLOOD, HPLC

WEC'S AUTO
REC, AUTO

HGB

HCT, AUTO

Moy

MCH

MCHC

ROW, BLOOD

PLATELETS, AUTOMATED COUNT

* He may be a carrier of alpha thalassemia trait
« Couple not at risk to have a baby with a hemoglobinpathy

% KAISER PERMANENTE.

Punnett Square

Mother
A C

A AA AC

4 chance for Hb AC
o2 chance for Hb AA Father

eBecause Hb Cis a
beta globin mutation A AA AC
and alpha thalassemia
is due to an alpha
lobin mutation, these
0 not combine to
cause disease

% KAISER PERMANENTE.

Example 7 - HPFH

= 31 year old G2P1 European-American woman

HEMOGLOMIN A %, HPLC
HEMOGLOBIN A2 %, HPLC

HEMOGLOMN F %, HPLC 255 A
HGB F INTERPRETATION. BLOOD. HPLC levated Wb 6. This.
2 =T .

HEMOGLOBIN PHENOTYPE. BLOOD SEABOVE

WBC'S AUTO 93

REC. AUTO [ a2
HGB ns v
HCT, AUTO s 350V
My 824
McH 272
MCHC 330
ROW, ELOOD 140
PLATELETS, AUTOMATED COUNT E
[

% KAISER PERMANENTE.
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Refer to Genetics

When in doubt, send a Dr. Advice to genetics.

% KAISER PERMANENTE.
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