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Hereditary Hemochromatosis : Case Report and
Review Literatures
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Hereditary Hemochromatosis : Case Report and Review of
Literatures

Nantana Kasitanon, Pimon Ratanaampawan, Boonsom Chaimongkol, Veerasak Navarawong,
Niwet Nanthachit, Worawee Tantipantayankoon, Tanat Chitapanaruck, Satawat Tongsawadi

Division of Hematology, Department of Medicine, Faculty of Medicine, Chiangmai University, Chiangmai, Thailand.

Abstract: Hereditary hemochromatosis is a common inherited disease in Europe but uncommon in Asia. This report
showed two cases of hereditary hemochromatosis from one Thai family. The first case was 43-year-old male with diabetes.
He presented with the symptoms of impotence and dark skin. He occasionally consumed alcoholic beverage and never
received blood transfusion. His abnormal physical findings were bronze-colored skin, hairless and small testes. The helpful
investigations included : transferrin saturation was 91 %, liver tissue with Prussian-blue staining showed increased iron
content. He was diagnosed to be hereditary hemochromatosis and his HLA typing was HLA B7/-. After screening his family
members, it was found that his younger brother had the symptom of impotence along with transferrin saturation of 94 %
and highly iron-deposited liver tissue. The patient was initially treated by intermittent blood letting. Later, he had developed
anemia, so he was treated with iron-chelating agent (desferrioxamine methanesulfonate) instead. After treatment, his
glycemic control came to acceptable level with lower dose of oral hypoglycemic agent.

Key Words: « Hemochromatosis e HLA B7 o Desferioxamine e Methanesultonate e Blood letting
Thai J Hematol Transf Med 1997;7:265-278.
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127(23-98)u/L, cholesterol 160(150-
250)mg/dL, SGOT 236 (3-35) u/L, SGPT
186 (7-33)u/L total bilirubin 0.4(0.2-
1.0) mg/dL, direct bilirubin 0.1(0-0.2)
mg/dL
Chestfilm : no cardiomegaly, no definite infiltration
mrneduiileafutdfy hemochromatosis 9
1AR329M32AL transferin saturation wals 91%,
Hb typing normal, reticulocyte count 0.4%,
Coombs' test negative, anti HBs antibody positive,
anti HCV antibody negative, bone marrow biopsy
: normal both cellularity and differentiation, iron

stain increased, skin biopsy : compatible with

hemochromatosis, liver biopsy : hemochromatosis
o ;

and early fibrosis (3UN 5-6 ) HLA typing B 7/-
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CBC : Hemoglobin 11.4 g/dL, hematocrit I‘Jﬁ 5 : Bone marrow biopsy
34 %, white blood cell count 5,800 cell/ :
cumm, differential count : polymor-
phonuclear 56%, lymphocyte 36%,
eosinophils 3%, monocyte 5%, platelets
adequate

Peripheralblood smear : Normochromic normocytic
red blood cell

LFT : Albumin 4.8 (3.2-5.0)g/dL, globulin 2.5

(28-35) g/dL, alkaline phosphatase il 6 : Skin biopsy




Tunu ndmuuy wazRe

MslaRmineuas
nemaniuinlain

]'ll'?l 7 . Liver biopsy

noxlAaues

- Magnetic resonance immage shows hypointense
of the pituitary gland on T2WI Fadnleiuny
hemochromatosis

- malsadunmesumiiitessaaldaaasos
nmynszauaasladuidasdnlanuniie pitui-
tary hypogonadism (FSH 3.7 (5-25) IU/L, LH
2.6 (5-20) IU/L, testosterone 0.33 (3-9) ng/mL)
#8732 serum cortisol, prolactin UazHA thy-
roid function test Un@ (cortisol level 18.10 g/
dL, prolactin 12.7 (0-20) pg/mL, TSH 3.64
(0.25-3.1) pU/mL FT, 0.70(0.8-2.0) ng/dL)

e

- CXR : no cardiomegaly no definite infiltration

- EKG : RBBB

iy

- Computer tomography shows hemogenous
increased in density of the liver

- Liver biopsy : early fibrosis, increased iron
content

fueeu

- Computer tomography shows fatty replace-
ment of pancrease
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@iy 29.6, 25% AWAIAY (MIAEBIFLE
Tiawsaniunisesale) dulasmeuasgias
flAn transferin saturation 94% JlAN1NN1IATA
WAANAILMIM liver biopsy HANMINENEINEN
\flu hemochromatosis wulAEAULLe FdWN13
Afedwdndulsa hereditary hemochromatosis
Wy gaenuldnianudanuiszninnug
nasvtadte wasipsmesien1sdinian HLA
typing WUIWa HLA typing tesvinsmentiu B7
Fomaiu HLA typing wa9gthe sevuuddnly
mimwuaur-w?affa:‘lzjmu'lmm’nm hepaticiron
Wlasnw  usfliwudumaduuns ion overload
Wudthauaninmng miladaaguindiasuas
"Wnyreidu hereditary hemochromatosis
memaansiliads fihalisumsinmseniaane
\dameandanias 2 AT ATIAE 500 WA, 1 LAY
flan@Endain1sdn uasuaw FolFiuanuanTyion-
chelating agent (desferoxamine) Wnu ﬂﬂi}ﬁu@'
thetifunmaamsdamunailameuam ey
wuindansaaanislienanszautanal sty
sannamiaasaulivaldldsunisaiuny
tmavasiioe Taeld insuiin 18 u @a iR



-l ™
0 7 avufl 4
AAAN-GUIIAN 2540

Hereditary Hemochromatosis

v o °‘l o A
mauidNInanIEAuAaludanaguszAuN
v Yy aa &
sansuld @ty dhumnadanauTsann
NNINALIAILAY
Hereditary hemochromatosis (HHC)
Terminology
o
® Hemosiderosis MDY N1ENANTT
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dzdavaIhemosiderinluliinifingng guasinanie
Jl 1al ° X 4 ¢t a 1
lnanlifimmanadatiouy 9 szaurasmanty
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® Hemochromatosis M8l A12¢ hemo-
da o L d Y Y g
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Classification
N1IWLIUILANYAY  hemochromatosis 819
witlevanswuy dlnguiseandu 2 Uszian
[} ¥ 0 1 "
gy 9 Wun 1. linmuag (primary) wae 2,
a o o
ddme(secondary) AIATTIN 1

M13197 1 Classification of hemochromatosis'

A. Primary (genetic, idiopathic, hereditary)
B. Secondary (acquired)
1. Chronic anemia
1.1 Ineffective erythropoiesis
Thalassemia
Sideroblastic anemia (hereditary or
acquired)
Hemolytic anemia (hereditary or
acquired)
1.2 Bonemarrow failure
Aplastic anemia
Acute leukemia
2. Associated with liver disease

3. Associated with dietary iron overload

MNATNIENBATULAT primary hemo-
chromatosis Aalmflaifiaumatinunniaw (i pri-

mary, idiopathic) ua:tflufmﬁd'mﬂammeﬁuqnﬁu
(hereditary, genetic) 'lwmz?ll secondary
hemochromatosis ABATE hemochromatosis ﬁ
\inmanaalspdug (secondary) Tnelsaiifiy
dmatnenadiulafidiemasmieiugnasy (he-
reditary, genetic) nIaNAMENa (acquired) Als
AMIUWLIUTELANEEY hemochromatosis TuAns1un9
aw* wiveanidiu genetic waz acquired EN genetic
lufdwneds Bafidwsodemaameiugnass
1aliduilu thalassemia, hereditary sideroblastic
anemia, hereditary hemolytic anemia (pyruvate
Kinase deficiency, G6PD deficiency, congenital
dyserythropoietic anemia), neonatal hemo-
chromatosis, congenital atransferrinemia a:ﬂgj
ludszian genetic hemochromatosis Y‘ll'oé‘u lu
unusAisnTdnlngiiy genetic hemochromatosis
AR hemochromatosis ﬁ‘l&im’mmmo]wh'lfu

(idiopathic hemochromatosis)

Prevalence
Geographic distribution

HHC fulsafidnemaaneanugnssawuy
autosomal recessive uasudniiulspiinudas
figalungalsnidnemaanioiugnssueasnisuns
nunziunnlagnwudngl gene frequency mous
0.05-7%"*** heterozygous gene WUUIZNIEU
10-24%** uar homozygous gene RIS
0.0045-2%2 %3 prevalence 899 Wusnesuan
UseinmensTunnnonan 18un diuda afio
dfamuaus wpuim BwEn 8 Tsaing
gmd Tnfilsand eadande wasiiaduaus
UsznAllsmnadutsamaidanagnuaslsagegn
AAWU heterozygous gene lady 2% usiladl
nevudsamafiaagnings lnsaduuda gene
frequency U3zl 0.05% heterozygous gene
Usen 10% waz homozygous gene Uszaey
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Sex distribution

iWasnnmemdedloniafie:gadeiannia
syNmdrasIumalaunndiuwdme Wy asi
Uszdnidoy, mImassdz*® vialdiuusnan
nnMIsulsmuamsidtaenin  (Aadauag
wanluamisuszunn 5 mg/1000 calories
2m13) Wminu HHC Tumnrmelaxinndn
5-10 rin**
Age distribution
HHC fulspfidpaiAanatlunisazan

wméanayadiezan gatrdaadunaniuiull
inbinuindihediansGausnidangszinn
40-60 1%*° Yagwnfariiaanisdausnaoy
81 20 T vidalugndefiagluinfussinnouz
Genetic and mode of inheritance

HHC @1amBANTY autosomal recessive
Tawudh gene AifiaUnAGHATY HLA-H gene 2]
uuLrLAUTEY chromosome Al 6™° dulAru
dunudlndiaiu HLA-A3 waz B7 lungw
UsrrnInTIany HLA-A3 uae B7 18 28% uac
33% FNARL LAEWU gene MINGNTuNGNEIH
HHC lawndls 70% uaz 50%mNamu  dau
ANANNUGTININ HLA-H waz HLA-B14 Lij
o>

HLA-H gene w:aglndnuuiinaiid
markers aosaluil 18un D6S248, DES265, HLA-
H, HLA-F, D6S105 3aaflusstsnoenassnn
3000 kb6 WALWLIN 50% wB9AUTlE DES265-1,
HLA-A3, D6S105-8 9¢il HLA-H gene 3ausat’
NNl markers s qwaniigaifandunsimun
AMUTUUTIABIAINTINIOMIA heterozygous gene

il partial expression 1#°

lunsAnwszasnad 9 wuin HLA-H gene dau
neiifinan single mutation 184 base 30 G 1y
A "l¥iAia amino acid Alvaianunufl (cys to tyr)
arsumief 282 Taemumnafimunildsznn
69-85% luffthe HHC uwausfiwuiies 1-
3.2%nguuszng®
fuanuBaunaninuldsasadiiuazeslinunina

dUMINY  His63Asp

duugiunmaAnlin HHC asmnwdldnslugian
HHC wazauilllswa 9 fu
Physiopathogenesis

Iron metabolism

AUUNG total body iron Huszuiey 3-
5 gm' Taefl 80% agflugunas hemoglobin,
myoglobin Uz tissue enzyme 8N 20% atflu
storage compartment laaiawizlu RES uacz
ﬁnLﬁﬂﬁﬂﬂag'lugﬂ plasma ferritin Waz lactoferritin'

lunmzundfisemelaifinsgaudedon iron
balance axAvBYlARIEN1ITNINENAAYEY absorp-
tion AU excretion Iﬂﬂﬁmiqmiu'ﬂm Iron xfim
U310 duodenum Waz proximal jejunum'® Juas
1 mg luwweme uaz 1.5 mg 'lutwr*lmﬁoﬁag‘lu
Jufiussdndeu’  daunitudienuinniea:
gydumamanaanminvaaaanuas Gl epithelial
cell wila i fadnz Tun luBanaAeuing
Aol AniuszAusmmAnIanAauwnsmuniage
Fuithuinan

swanluamai 2 qU Aa heme uaz non-
heme iron UTnamAMaNUAzEATIEILIBITN
manmaesgUdlumivauudusriarasaims
atndlsfimalasiadeudiainisaslssnanig
priumnaziiviinumamanuszain 5 mgsiaams
1000 uAABY uazagluzUIBY non-heme 90-95%
wmsmmaniua e’ uwAnefisanis
uAAETTUAE 3000 uARBIRElATUTAMEN 10-20
mg'* Tagfiemeaszmanaogadaldifes 10% '°



- o |
UM 7 auun 4
ARAN-GUNAN 2540

Hereditary Hemochromatosis

. d ' a . v 0 Qw
wsililpanINNLgATY heme iron laAndIM
d "
SAMAnNARTNANIIN heme iron 3 1 Tu 37
¥ da 0% ' a
nqgnilagluaminipandt non-heme \fiau 10
. g
v uBNNIUMIAATNYEY non-heme xiin1g
A v o
wasuwaldganvanedade W amvsussan
wma nieedlu Aalud heme-iron IR
« ad d
NIATNEIAMANATY  lurazNamisdszan
Wwad 1 o cholestyramine, tetracycline nau
o q v \ “ &
MnIgatueamananas usitladtsing gmanil
' o )
Lifinaunigadnsimmaniiaglugy heme'
o d Y o 4
wanndadefogly lumen udiladeiug
d ' )
fanvazlinasan1inadausaman An mucosal iron
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Hereditary hemochromatosis (HHC)
DulamfidhemeamefugnasuLuy autosomal re-
cessive (AR) anwar genotype N 2 anweuz A
homozygotes War heterozygotes %o'lunq'u
heterozygotes Lﬂunzjuﬁmaﬁmstmuawmﬁn
Aeundlaszainn 15-25%"° usaclainuanwue
1ImIdeay wantusnmefnnauilinimn
Muraadtziy 9 AaUInd a1nisuanIng
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Presenting Symptoms Paul C. Adam"? Garry Gitrick®
Weakness and malaise 9% 75%
Abdominal pain 16% 60%
Arthralgia 1% 50%
Impotence and loss of libido 38% 40%
Hepatomegaly 84% 75%
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palmar erythema, spider angiomas, gyne-
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AT insulin ABUENGY wasdl

D

n3hasa Insulin ARMERUG2BWAINaT
2 (NIDDM)?  anatfinsnnmsmetutassud
\dawaesae daunmamauassugausuns
vasintaelugihg HHC dnand
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Hepatic iron index = Hepatic iron concentration (lmol/g dry weight)

Age (year)
A1 hepatic iron index T HHC LY
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2. NQ¥ hereditary hemochromatosis Ny
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HHC WAy wazdidnsnnsmaninainatineiiu
Aty
o .
Wa9IMNN1IT hemochromatosis as
A12AULIINDANDARANDINITUAAILALAT
Y a ua d o a o '
ATIIMNVABIUHUANITNAAEARINULNALN L1iU
A1 serum iron concentration, transferin saturation
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M3 4 LEAIANNUANANTENINNANTIE hemochromatosis AUATE alcohalic liver disease

Clinical feature

Hemochromatosis

Alcohalic liver disease

1. Evidence of hepatocellular disease

eg Jaundice, ascites and mannifestration Uncommon Common
of portal hypertension
2. Features of alcohalism eg cerebellar Uncommon Common
ataxia, peripheral neuropathy
3. Serum ferritin (15-350 pg/L)* > 1500 pg/L < 1500 pg/L
4. Liver pathologic finding Hepatocyte iron Fatty change, PMN,
Mallory’s body
- Reticuloendothelial iron Little often
deposition (early stage)
- Stainable hepatic iron Grade 2-4 Grade 1-2
(late stage)
- Hepatic iron index >2 <2

- Hepatic iron concentration
( < 35 (mol/g)
- HLA typing**

200-800 (mol/g)

Positive

40-100 (mol/g)

Negative

ad s 5 § ' v v
* lunsdin serum ferritin < 1500 Hg/l N1IMTIT ESR, C-reactive protein 398m2¢ wtuanladndy 9an

" A ox0 ) 3 A a
hemochromotosis un3gifl serum ferritin g9 um ESR Uaz C-reactive protein Ung
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1. Phlebotomy
. da & a

hemochromatosis NiaMzmaniiu Taanis
o A

M phlebotomy luszazusnANmanazdalu
' ¥ ° v
TIMERINULIULAERABENATIAE 500 NA. (250
o e 8 1 - b
faansvuaanan) 1-2 ARsEAUMA unTEnd

% . &,
3£AU hematocrit aAAINAR 32-35% (SunTeesiiin
i d
phase of rapid-sequence phlebotomy %4813
Uszfiunmzmanlusnanelaanisin serum ferritin
Wae saturation transferin
' a -« Y a
srassaNUNaUSNINMANaRaILAY i
hematocrit aaaIfy 32-35 Wadldus udafdng
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n3inw Uty maintenance phase lan1sm
phlebotomy WA 1-12 LABY Wotlasrunsazea
nsivanmdnlusnine Inszau transferin satura-
tion uaz serum ferriin nn 1 ¥ iatlasiunis
\ANIINALAAY
2. Chelating therapy W21 hemochromatosis
Swauleeiianilasdaunainmadoseessu
wazA1EMIgNNATENlINIZAN 30NN unstable
cardiacangina Filsisnansanusianmam phlebotomy
¥ snumsinnamemdniluimeddos
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phlebotomy ud238Tauns0anusana
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unondn sasumald chelating therapy ATl
%ﬁrTm'lu:Eﬂdumaiawuwsnnuvianwﬁﬂ phlebotomy
19
Iron chelator 'mﬁ‘luﬂilqﬁ'u AB desferri-
oxamine latlinavansidansm wuis 1.5-2 g/d
flninnin 50-60 mgkg/d anaiiRwsaTTUY
Uszam nM3Tumw malatiu aanminuasas
Wiawsatnminaanaininels 10-20 mg/
day
n13lW ascorbic acid (@ni19zinlW

reticuloendothelial cells lla'atlmﬁnmn%u |.‘71Iu
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@ Diabetes : DM lu hemochromatosis $nw1

Inannsld oral hypaglycemic agent 738 insu-

lin wazneiiacATunAINIT phiebotomy
® Heart failure ARl WIaVIAAURR
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oot o o [ o
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A o
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rior-pituitary gland (secondary hypogonadism)
WUUIENIM 80% AME primary testicular
failure wulaluuaelu hemochromatosis Aa
LR v A
wulsznn 20% daedpaTena e
J e o LT d!
Aunaam phlebotomy, EtleunTEEIARIY
1NN testosterone UazN1IN phlebotomy
e L o ad
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o a o
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2589 nikluany m'lunqu nonsteroidal
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d o
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® Hepatoma 30% 'nENN:fJ'm hemochromatosis
ananadunsdnu vzS9auly hemochro-
matosis 9swuitluanweue multifocal carcinoma
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anni Wudauiaen seAu (a-fetoprotein
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