Hematology Aug. 2011

63 . 163

BRI

¢%ﬁ|}_+ RS
| st |
PXREAE '

HLA—F
In#k K+ —

Ri% L
}*

s 57|

Fis#& v

r— T ]

RISGL — | gemig K4 —

=y

S

N
!

wL—{2@aisT]
5y —| sCT

HLA—3

&L — |2 HEIST

H5 BEERGERAM KT
IST : SRIEHIGIZEE, SCT : ¥ imeriliaRtE

FN20%, 0% ThHhol. BETIEINVSTE
VESUBMINAESER S TW A, TED
ST CIE KB &4 D)k (1993 ~20004F 55.9
% +4.6% vs. 2001~20054E 72.7% +3.8% ) H3ER
5N,

6. FEMiGE S M

HARIZBT B3IADBELREIINT 5 IEMGEE
B MO BRI HRE ST b0, £KT
O 5 FAEFERITA0% L IEMGE BB RBIE I
LTHEIREEDDOD, 7VF5 Y 2E8tH
AL TR L7E ISR BT HETH o
7=.

7. BIEERBENTKS1 >

S5CEEENERETNA NS4V %2RT. @
O] DEIEHIHIEREDSER) Th o 7ERNXT L T,
REFF =20 0B MEMBBHE L BEORE
IR % B AR B L 22 3R 1 E S A1
babhzwv., HENEBAEWRENFESDAA
INEFEMFRII BT, WEREIFEE»S 6 20
ABIEMFEDEIE A b iz D2 o 72 BE 605
(RERE3200, ERE28H1) 1231 T 2 HFEE DMK
B3 a N, B RF—0B ok h ol
21601213 2 [H B o EHHEE (BATG+CsA)
75, B B — 2% 5 N 7z3180I i R v I
MR (HLA—BEEMAR B 562561, JEMAGEREH
I 2 %, HLAR—ZIM&E R 4 61) 25heiT S 1L
7z, BOEEERAE O 5 FEEERIIWEER ICE
A BN o 72(93.5% £4.2% vs. 95.2% +6.7

%)%, 5EEFREFEEIRBEFF— 10X 2B
RO RBMGRE AR L B L CREICRIT
THo72(83.9% £16.1% vs. 9.5% +9.0%, P=
0.001). ZODFERDL, SEEEIHIBEEDES 2/
REAERREIIBVTE, BURREFF—28
"oNNTENBREBELBIRT 2&TH
HEEZLNA.

X ®

1) Baumann I, Niemeyer CM, Benett JM, et al. Child-
hood myelodysplastic syndrome. In : Swerdlow SH,
Campo E, Harris NL, et al, editors. WHO Classifi-
cation of Tumors of Haematopoietic and Lymphoid
Tissues. Vol. 4. Lyon : IARC Press ; 2008. p. 104.

2) The International Agranulocytosis and Aplastic Ane-
mia Study. Incidence of aplastic anemia : the rel-
evance of diagnostic criteria. Blood 1987 ; 70 : 1718.

3) Appelbaum FR, Barrall J, Storb R, et al. Clonal cy-
togenetic abnormalities in patients with otherwise
typical aplastic anemia. Exp Hematol 1987 ; 15 :
1134,

4) Maciejewski JP, Risitano A, Sloand EM, et al. Dis-
tinct clinical outcomes for cytogenetic abnormali-
ties evolving from aplastic anemia. Blood 2002 ; 99 :
3129.

5) Camitta BM, Thomas ED, Nathan DG, et al. Severe
aplastic anemia : a prospective study of the effect of

early marrow transplantation on acute mortality.

— 103 —



63 . 164

Blood 1976 ; 48 : 63.

6) Auerbach AD, Rogatko A, Schroeder-Kurth TM, et
al. International Fanconi Anemia Registry : the rel-
evance of diagnostic criteria. By the International
Agranulocytosis and Aplastic Anemia Study. Blood
1989 ; 73 : 391.

7) Liang J, Yagasaki H, Kamachi Y, et al. Mutations in
telomerase catalytic protein in Japanese children
with aplastic anemia. Haematologica 2006 ; 91 : 656.

8) Ohara A, Kojima S, Okamura J, et al. Evolution of
myelodsplastic syndrome and acute myelogenous
leukemia in children with hepatitis-associated aplas-
tic anemia. Br J Haematol 2002 ; 116 : 151.

9) Frickhofen N, Kaltwasser JP, Schrezenmeier H, et
al. Treatments of aplastic anemia with antilympho-
cyte globulin and methylprednisolone with or with-
out cyclosporine. The German Aplastic Anemia
Study Groupe. N Engl ] Med 1991 ; 324 : 1297.

10) Bacigalupo A, Chapel A, Hows J, et al. Treatments
of aplastic anemia (AA) with antilymphocyte globu-
lin (ALG) and methylprednisolone (MPred) with
or without androgens. : a randomized trial from the
EBMT SAA working bparty. Br J Haematol 1993 ;
83 : 145.

11) Marsh J, Schrezenmeier H, Marin P, et al. Prospec-
tive randomized multicenter study comparing
cyclosporine alone versus the combination of
antithymocyte globulin and cyclosporine for treat-
ment of patients with nonsevere aplastic anemia: a
report from the European Blood and Marrow Trans-
plant (EBMT) Severe Aplastic Anemia Working
Party. Blood 1999 ; 93 : 2191.

12) Kojima S, Hibi S, Kosaka Y, et al. Inmunosuppres-
sive therapy using antithymocyte globulin, cyclo-
sporine, and danazol with or without human granu-
locyte colony-stimulating factor in children with
acquired aplastic anemia. Blood 2000 ; 96 : 2049.

13) Scheinberg P, Nunez O, Wu C, Young NS. Treat-
ment of severe aplastic anemia with combined im-
munosuppression : anti-thymocyte globulin,
ciclosporin and mycophenolate mofetil. Br J
Haematol 2006 ; 133 : 606.

14) Scheinberg P, Wu C, Nunez O, et al. Treatment of

MFEAF 5635 5£25

severe aplastic anemia with a combination of horse
antithymocyte globulin and cyclosporine, with or
without sirolimus : a prospective randomized study.
Haematologica 2009 ; 94 : 348.

15) Tichelli A, Schrezenmeier H, Socie G, et al. A ran-
domized controlled study in patients with newly
diagnosed severe aplastic anemia receiving
antithymocyte globulin (ATG), cyclosporine, with
or without G-CSF : a study of the SAA Working Party
of the European Group for Blood and Marrow
Transplantation. Blood 2011 ; 117 : 4434.

16) Socie G, Henry-Amar M, Cosset JM, et al. Increased
incidence of solid malignant tumors after bone
marrow transplantation for severe aplastic anemia.
Blood 1991 ; 78 : 277.

17) Deeg HJ, Socie G, Schoch G, et al. Malignancies
after marrow transplantation for aplastic anemia and
fanconi anemia : a joint Seattle and Paris analysis
of results in 700 patients. Blood 1996 ; 87 : 386.

18) Kroger N, Zabelina T, Renges H, et al. Long-term
follow-up of allogeneic stem cell transplantation in
patients with severe aplastic anemia after condition-
ing with cyclophosphamide plus antithymocyte
globulin. Ann Hematol 2002 ; 81 : 627.

19) Storb R, Blume KG, O'Donnell MR, et al. Cyclophos-
phamide and antithymocyte globulin to condition
patients with aplastic anemia for allogeneic marrow
transplantations : the experience in four centers.
Biol Blood Marrow Transplant 2001 ; 7 : 39.

20) Kojima S, Kobayashi R, Yabe H, et al. High incidence
of graft rejection in children with severe aplastic ane-
mia preconditioned with cyclophosphamide and
antithymocyte globulin regimen[abstract]. Blood
2001 ; 98 : 376b.

21) Abdelkefi A, Othman TB, Ladeb S, et al. Bone mar-
row transplantation for patients with acquired aplas-
tic anemia using cyclophosphamide and anti-
thymocyte globulin : the experience from a single
center. Hematol J 2003 ; 4 : 208.

22) Kobayashi R, Yabe H, Hara J, et al. Preceding im-
munosuppressive therapy with antilymphocyte
globulin and ciclosporin increases the incidence of

graft rejection in children with aplastic anemia who

— 104 —



Hematology Aug. 2011

underwent allogeneic bone marrow transplantation
from HLA-identical siblings. Br ] Haematol 2006 ;
135 : 693.

23) Locatelli F, Bruno B, Zecca M, et al. Cyclosporin A
and short-term methotrexate versus cyclosporin A
as graft versus host disease prophylaxis in patients
with severe aplastic anemia given allogeneic bone
marrow cell transplantation from an HLA-identical
siblings : results of a GITMO/EBMT randomized
trial. Blood 2000 ; 96 : 1690.

24) Kojima S, Matsuyama T, Kato S, et al. Outcome of
154 patients with severe aplastic anemia who re-
ceived transplants from unrelated donors : the Ja-
pan Marrow Donor Program. Blood 2002 ; 100: 799.

25) Yagasaki H, Kojima S, Yabe H, et al. Improved

*

63 1 165

otcome of unrelated bone marrow transplantation
for severe aplastic anemialabstract]. Blood 2007 ;
110: 897a.

26) Yoshimi A, Kojima S, Taniguchi S, et al. Unrelated
cord blood cell transplantation for acquired severe
aplastic anemia : The report from the Japan Cord
Blood Bank Network. Biol Bone Marrow Translant
2008 ; 14 : 1057.

27) Kosaka Y, Yagasaki H, Sano K, et al. Prospective
multicenter trial comparing repeated immunosup-
pressive therapy with stem-cell transplantation from
an alternative donor as second-line treatment for
children with severe and very severe aplastic ane-
mia. Blood 2008 ; 111 : 1054.

- 105 —



REVIFW Jpun. J. Obstet. Gwnecol. Neonatel Hematol, Vol.20 No.2, 103-111, 2011
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Iron homeostasis and hepcidin in the neonates

ELEIEF D MR D KEE—? EHIETD

Junko KITAJIMA Tadamune KINJO Shouichi OHGA Masayuki OCHIAI
HLEEND WHE B HERg-TD R H&Y
Hirosuke INOQUE Takeshi KUSUDA Kenji IHARA Toshiro HARA

-

HiF, BEEBRTZNTI/OCEVOBRRFTHIN., IRIVF—EE, BEESHECICHWEDOHETR
THdD. —H. COELRBEIEHOS D2 EUHEEROES R TOOHICOEFIRBEHEERBEEL TL\D,
HOEEHEET DV DDNOERFIIREPREICEEOIAFTHY., MEANCHSITDIHABOLEHHER
BENDDH D, FERE IELERERE. SRBBEINRBTTH, #RZOBRITHYPLT . 91
BE, BHMER. BLURAREBENOZENEIINTLD, LU, BEBICHITIBE - HERD
AL IIRBEIEOABTTH Y. MMOBFBRSOFECEL TS DERDEH D, CCTEFNGEESND
HAHRIVTE . hepcidinZE PIDICEERICHSITIHOEBHEHEEBBCDOVLWTERY 5,

ABSTRACT
Iron is a constituent of hemoglobin for the oxygen transport, as well as an essential element for the
energy production and DNA synthesis. On the other hand, the heavy metal produces radical oxygen spe-
cies that have detrimental effects on the human body. The strict regulatory system is then required for
the element of double-edged sword. Recently, the molecular mechanism of intra- and extra-cellular iron
metabolism has been elucidated. Several factors governing the iron homeostasis are involved in the re-
sponses to infection and inflammation. Preterm infants are prone to both the iron deficiency and over-
load because of the immature regulation. It may contribute to the brain development, and the disease
process of chronic lung disease and retinopathy of immaturity. However, the appropriate strategy for
iron supplement and blood transfusion is in controversy due to the difficult evaluation of iron status
and little information on the maturation of iron regulatory system during the perinatal period. We here
review the iron homeostasis in neonates, with special reference to the negative regulator of iron,
"hepcidin®.

Key words; prohepcidin, iron homeostasis, anemia of prematurity, inflammation
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Figure 1. Liver-dependent regulation of the iron homeostasis by circulating hepcidin.

The signals that alter body iron homeostasis (iron stores, erythropoiesis, inflammation, hypoxia) act on the
hepatocytes in the liver to modulate HAMP gene expression. Some stimuli act directly on the liver cells
{(hypoxia), while others act indirectly (e.g. iron stores) and/or act through changing the levels of diferric
transferrin in the circulation. HFE, TfR2 and HJV are involved in the process. Pro-inflammatory cytokines
(IL-6) act through the JAK/STAT pathway to regulate HAMP transcription. Hepcidin secreted by the liver
acts on mature enterocytes in the proximal small intestine to reduce iron export into the circulation. High
hepcidin levels reduce the iron absorption. Hepcidin also acts on macrophages and hepatocytes to regulate
their release of iron for the iron homeostasis in the body.

HAMP: hepcidine antimicrobial peptide, HFE: hypoxia responsive element, TfR2: transferrin receptor 2,
HJV: hemojuvelin, JAK: Janus tyrosine kinase, STAT: signal transducer and activator of transcription

(modified from reference 5)
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Table 1. Serwm Prohepcidin Concentration in Infants at Birth and 1 Month after Birth

Number Prohepcidin (ng/dL)
of — -

infants At birth 1 month after birth *P-value
Total 32.0 (4.0-139.9) 458 (4.0-204.7)) 0.0001
Pre-term infants 61 289 (4.0-1108) = 458 (4.0-1045) = 0.0000

**p=0.0001 “*p=0.0396
Full-term infants 10 89.9 (10.1-139.9) - 90.2 (4.0-204.7) - 0.8785
Birth weight <2,500g 63 29.9 (4.0-1108) = 458 (4.0-1045) o 0.0001

**p=0.0001 **p=0.0271
22,5009 8 92.61 (77.3-13.9) 4 104.06 (4.0-204.7) < 0.7794

Median (range), * P-value: At birth vs. 1 month after birth, ** p-value: Pre-term vs. Full-term, Birth weight < 2500 vs.

2 2500

Instruments, Marburg, Germany) prohepcidin%
FAULVE, FTHEIBMRSE, B, BZ FEFIDER
FEBOGEWIBOHER B12E, 10EHE) OF
B 1 HhBEOMEprohepcidin2EERIE LT
w, BER (appropriate-for-gestational age | AG
A) [ZHIFBEEEprohepcidinfBld, EEIEIRLY
K<, BB EDBEZROI (Table1), B
EIR (AGA) MprohepcidinfB(d, BEMS 1 4H
ETICEBNLE, COLRIE. BEOSHEOHED
HEFBORDERML TS R =Nz (Figure
2) THIC, EXERATHIRESMEERESE 5]
BARROK IS, PEFE D prohepcidinfBE K< T2
DR ENZ (Table2 ), ProhepcidinE=E (G EE
B TIEHERICTEBBEIICIGCU TELS, DTDE
FFERNTORNRICEETNDIDTHEA D, b
H % Dprohepcidin E RS ERIBE B DR & BT,
s 1 EAETOMBARNBBORIZERIT 3,
ProhepcidinZ #/N\S A — 5 C DRLEEBE SN TR
M7=, hepcidin-28DBIENSHEVLETH A D,
CNETICEFERDprohepcidiniBEE R LT
E(L 6 DTHD (Table3) B2, Tiker 5 @ (&,
B rBLEIAZRBVWED, BERCIEMERT
EEROIFNoTZ. TOBEE. BODIBLLVEE
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2 ERDprohepcidin{BEFHEB. albuminUIBC
BrEELEN. CNIFEOERS DV IIFFHRENE
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B, DMTIEN L2 FHRTFH S5 EE 3£ %208
FETICEUTEIN., BEODMTIEZFPNIOFEIRIE
EHRAOBETICERT 3%, T+57FhepcidinE4E
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Figure 2. Correlations of prohepcidin levels with gestational age or birth weight at birth and 1 wmonth after birth.

Closed circles (@) and solid lines (—) represent appropriate-for-gestational age (AGA) infants (n=46), and
open diamonds (<) and dashed lines (-==-= ) represent small-for-gestational age (SGA) infants (n=25). Upper
left: Prohepcidin levels at birth correlated with gestational ages of all infants, (correlation coefficient [cel:
0.3223, p= 0.061, v = 0.1016x - 0.0036), AGA infants (cc: 0.4138, p= 0.0043, v = 0.114x - 0.2208), but not SGA
infants. Upper right: Prohepcidin levels at 1 month of age correlated with gestational ages of all infants, (cc:
0.2478, p= 0.0373, y = 0.0499x + 2.1516), but neither AGA infants nor SGA infants. Lower left: Prohepcidin lev-
als at birth correlated with birth weight of all infants, (cc: 0.366, p= 0.0017, v = 0.0007x + 2.2649), AGA infants
(cc: 0.4881, p= 0.0006, v = 0.0007x + 2.144), but not SGA infants. Lower right: One month after birth, there
was no significant correlation between prohepcidin levels and birth weight in any infants. (modified from refer-
ence 18)

108

- 112 —



o Joa ] Obstet. Gywecol. Neonatal Hematol. Vol.20 Ne.2 2011

Table 2. Associated Factors with Prohepcidin Levels at Birth

adjusted 95% Confidence interval
Factors n N P-value

moans lower upper

PROM no 18 38.9 238 ~ 63.2 0.01
yes 3 6.1 1.7 ~ 21.4

PIH no 18 38.7 . 23.0 ~ 65.2 0.03
ves 3 6.3 15 ~ 26.2

Respiratory failure no 14 48.2 20.9 ~ 11.2 0.14
ves 7 1.5 2.8 ~ 46.6

PIH: pregnancy induced’hypertension, PROM: premature rupture of the membranes .
" The Cox model analysis was performed with adjustment for red cell counts and serum albumin levels at birth.
Prohepcidin and albumin values were calculated after logarithmic transformation.

Table 3. Previous Reports on the Prohepcidin Levels in Neonates

Results Subject Report [reference]
No correlation between prohepcidin levels and GA in Preterm (GA<37wks) 26  Tiker et al. 2006 [18]
preterm infants Full-term 16 healthy
Correlation between prohepcidin levels and MCHC, and post- Full-term 20 healthy Balogh et al. 2007 [20]
natal increase of prohepcidin levels in half of the neonates
Higher prohepcidin levels in either premature or full-term Pre-term 15 septic Yapakgi et al. 2008 [21]
newborns with sepsis than in healthy newborns 17

Full-term 6 septic
16 healthy

No differences between serum prohepcidin levels before and Pre-term 19 Yapak iget al. 2009 [22]
after a single erythrocyte transfusion
No difference of prohepcidin levels between SGA and AGA SGA (GA>3bwks) 20 Amarilyo et al. 2010 [23]
infants, despite higher levels of EPO and cirlulating AGA 20

erythroid progenitors during IUGR

Lower prohepcidin concentrations in the neonates with de- Full-term 20 healthy Balogh et al. 2010 [24]
tectable non-protein-bound iron levels in cord blood

Prohepcidin production was physiologically low at birth of Pre-term 61 Kitajima et al. 2011 [18]
preterm infants according to the gestational age, and the Full-term 10 heaithy
levels might be susceptible to the in utero stress.

GA: gestational age, ‘MCHC: mean corpuscular hermoglobin concentration, SGA: small-for-gestational age, AGA:
appropriate-for-gestational age, EPO: erythropoistin, IUGR: intrauterine growth retardation
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(11) Genetic Medicine
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Advances in genomic research have made great contributions to the development of genetic medicine. Next-
generation sequencing technologies are revolutionizing genomics and genetic medicine by high-throughput
analyses of personal genomes. Thus, genetic testing has been used clinically as part of laboratory tests. With
more accurate molecular diagnosis, it is possible to predict the prognosis of a patient or make a diagnosis pre-
symptomatically or prenatally. In 2003, the UNESCO report on the International Declaration on Human Genetic
Data, stated that, “as human genetic data have a special status, appropriate and special protection should be af-
forded to human genetic data and biological samples.” Ethical issues arise in all branches of medicine but particu-
lar emphasis is placed on genetics due to the significant impact it has not only on individuals but also on extended
families and society in general.

The Institute of Medical Genetics was established in 2004. As genetic testing conveys important genetic in-
formation that remains unchanged throughout an individual’s lifetime, there are some important issues for dis-
cussion. These include protection of an individual's genetic information in computerized medical records system,
handling of specimens used in testing, genetic counseling before and after testing, and development of a genetic
literacy. Clinical geneticists, physicians and genetic counselors should work as a team to provide the best care for
patients and their families.

Key Words: genetic testing, ethical issues, genetic counseling, genetic information
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Fig. 1 Genetic outpatient clinic practice at the Institute of Medical Genetics, TWMU

A4 KT 42 (2003) 1%, BEFHRESERSE
IZhizo TELAMCFIB S ARRICHR LT,
2011 I AAREES [EHR BT 5 BEFRE -
SWICETANA PS4 v PELTHET 2 ER
7o COWET TR, TTCIBELTWH BEOBIE
B LTiThn s BRIEFNREICBWT, &2FH
OEMBEEVBREICHET A TA2ERLMRE LU
BERZDOIENFEETHD, MEOEERLHNOD
BB 3EIC, BRIE SN BORECHREL R
MAGEICHEL 52 AWMBEEFHE I LR IOV
THDCHBAL, BREISEELTHCRETES
IH)CEKBTAHHEEZ A EEZBNTVE. E
BRI, BEEFOEFWEELITEAOERE
BHOBPWICHTABRERPHTZITV, BEWLE
EEFREERTE2HHZzERTAILIEING.
1) E—#ETFHICH L TORGE

Fig 1IZRT &9, BEFERLYY —IIBT
HEEL, EBEYY ey VI EBETRER SO
ELTwA, PHEOBERFZRICBNT, BELE
DORBEOERBICET R (ZBEED L OB,
EIGERANOER, B8, WEFRZLY), REE%L
BEEL, RANKZz# . RRAERERFSROELR
ThbH Fig2 CRZAMEERHETHHEICHA VR
BOERDOERRAEO—Fl L LT X EHELHEE
ERAXE L HEBHEVA O T 4 —DRZEER
L72Y. TEB72F# 0L, 3EALE#E-> TEHRE

BBHIENET L. RREEZSWTHIEITLY
HE—REFRIIBIT2REEASDDIY), REOP
Bidsie &z, BESNAN T 5. flid &4
DELZICFABORBOBENSROONDL & &, HY
EBAESEREEIIZE AN, 2, BEEAMLT
REVWEBELTWARIEPEZbND L E, X EH
HERBELIMIVINYTHREZEZLSL. XEBTFIM
BOEBTHD L& X EEEOKRBEITESNS.
BEAY ) Y IRERT A2, REOHRRE
SEARENTVWEIENEETHY, HYA O
T4 —IZBWTh, BREMREREICBNTY, K
BWE) LBEERIFELRY, I8 ETRESR
EZHLTH, REOREFERDORENTE 2. £
LT B2 BRICESCEREAY e v e 5.
2) BIF(EZ (pharmacogenomics | PGx) B
2B B
EHOFRLEEHOFE L LTO PG KREIC
Bbh2BEFSEL CAPODEELRY ) AER
DT 4=V FTHA BIHTHERLREDEKED
BEVWTBEETLZEILTFHL, BEFOBHREL L
WEAMBANCHo2EEETEHILETHL. EoR
EFBVrLEId, BHEAZREI LTV E D)
2P OBETFLERCTRAL. RSB VEH 2, BlfE
BARTRWERZERTAZLICLY, BRETER
REESHEFTE L. FIZE TAPARK LTHIT
WIAFIZE WY, BACTHPAREZES 560

- 119 —



Mayital relationship

d.75y
1

d.79y
2 Sibling relationship

divorce

57 d.15 6 53
4)' 5 v _,V

Consunguinequs marriage

m
26y 23y 23y 25y 32y 23y
1 2 3 6 7 8 9
Blood refationship !
v 6
: b
5
B
D O Phenotypic normal male female
B © Affected male female
@ Carrier
<> Unknown gender
Z deceased
d. 4m d. 2y3m
Stillbirth = SB
sBZ8w  $B30w  SB3dw
. O Proband =P
P D P/ O
client
4 b4
VAN VAN Spontaneous abortion
male female
@3 il % Spontaneous abortion of an affected fetus

=}
®
=
®
i3
=
o
—
o

B
fuit
©
o
E]
o
—
o

Artifical abortion

Artifical abortion of an affected fetus

Fig. 2

A: Standardized pedigree chart nomenclature; A family with adrenoleukodystrophy.

B: Symbols of the pedigree chart.
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Table 1 Comparison between medical information, PGx information and genetic information ac-
cording to the International Declaration on Human Genetic Data (UNESCO) 16 October 2003

General
medical information

Predictive genetic predispositions =
Significant impact on the family -
Containing unknown information -~
Cultural significance ~

PGx Genetic
information information
+ +
- +
+ +
- +

Table 2 Standard on handling personal information including genetic testing at TWMU hospital

Level Subject

Management

A Monogenic disorders
Chromosomal abnormalities
Polygenic disorders
Susceptivility genetic testing

Genetic counseling is obligatory
Limitated access to records and electronic medical records

Request for written IC by attending doctor
Arrange genetic counseling with clinical genetisist, when needed

Unlimited access for medical staff to records electronic medical records

B Pharmacogenomics (PGx)
Pharmacogenetics
C Characterization of cancer cells

Somatic cells genetic testing
Infection (bacteria and viral examination)

X Character, mental state, violence,
motor ability, identity of person,
parentage test, racial or
ancestory derivation

Written IC: leave to the discretion of attending doctor
Can leave as general medical information on electronic medical records

Not subject to medical services
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