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O THAT THE HUMAM GE-

nome has been sequenced,

and as scientisis elucidale

the lacation and function al

all human genes, public health policy-
makers face the daunting task of mak-
ing complex decisions about the ap-
propriateness and uscfulness of generic
screening. To make such decisions, they
will first need population-based esti-
mates of the prevalence and pen-
ctrance of these mutations. Heredi-
rary hemochromatosis (HH], 2 major
form of ivon overload disease, can serve
s i model for making such decisions.
Hereditary hemochromanosis is a dis-
order of iron mekbalism in which ex-
cess irom absorption leads o deposition
ol keam in multiple organs, resuliing in
cirrhosis, diaberes, cardicimyopathy, or
hypoponadism, and can lead 1o early
death.! Hemochromatosis is one of the
most common autosomal recessive dis-
ordersamong whites in the United States.
The estimated prevalence is between 1
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Context Population-based estimates of the prevalence of dissase-associated muta-
tions, such as hemoachromatosis (MFE) gene mutations, are needed to detarming the
usefulness of genetic screening,

Objective To estimate the prevalence of the HFE mutations C282Y and HE3D in
e L5 population.

Design Cross-sectional population-based study of samples in the DNA bank from
phasa 2 of the Third Mational Health and Mutrition Examination Survey conducted from
1552 to 1554,

Setting and Participants Genofyped samples of cells from a total of 5171 partici-
pants, eross-classified by sex, age, and racefethnicity in the analysis,

Main OQutcome Measures Estimates of the prevalence of C282Y and HE3D mu-
tations.

Results The pravalence of CHEEY homozygosily is estimated to be 0.26%% (95% con-
fidence interval [CI], 0.12%-0.49%); 1.89% (95% CI, 1.48%-2.43%) for H63D ho-
mnzygosity; and 1.97% (95% CI, 1.54%-2.49%) for compound heterozygosity, The
prevalence estimates for C2B2Y helerorygosity (C282Y Awild type) are 9.54% among
non-Hispanic whites, 2.33% among non-Hispanic blacks, and 2,75% among Mexican-
Armedcans. The prevalence estimates of the C282Y mutation in the US population are
5.4% (95% Cl, 4.7%-6.2%) and 13.5% (95% CI, 12.5%-14.8%) for the HE3D mu-
kation.

Conclusions Estimates of prevalence of HFE mutations are within the expected rangs
for non-Hispanic whites and blacks but the estimated prevalence of the C282Y mu-
tation among Mexican-Americans is less than expected, Mutation data nowr need to
be linked to dinically relevant indices, such as transferrin saturation level,
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in 200 and 1 in 500 individuals in screen-
ing sudies conducted among patients in
primary care settings, emploved indi-
viduals, bleod donors, and other groups
inwhich case definitions are based on el-
evated levels of iron* A presumptive di-

agnosis of hemochromatosis is based on
elevated [ting anslerrin satumtion lev-
els,* When predisposition to iron over-
load is identifisd early in the course of
disease, organ failure can be prevented
by periadic phlebotomy.”
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The hemochromatosis gene (HFE) has
been lecalized wo the short arm of chro-
mosome  and has been identified a= a
major histocompatibility complex class
[-like gemwe.® Recent evidence shows that
the protein coded for by HFE binds to
the tramsberrin receptor and reduces its
affinity for iron-bound transferrin,™ Two
missense muaions in HEE, denoted
C282Y and HO3D, account for most cases
of HH among individuals of European
descent ** * Homozygosity lor the C262Y
mutatan accounis foran estinated 50%
1o 100%: of HH cases.*** Although the
e prevalence remming wnknown, 108
of the U5 population is estimated 1o be
hewerozygous for the C282Y muration,
which can be associated with increased
levels of transfemrinsamration, burwhich
is only rarely associated with liver dam-
ape 1 A small percentage of cases of HH
are attributable o the C282Y/HE3D com-
pound heterozygons state, which is esti-
mated to have a prevalence rate of 1.4%
e 2.4% in populations of European
descent, "™ Homozygosity for the HE3D
ernetation has been associated with a sig-
nilicantly increased risk lor phenotypic
EX[ MRS ol hemochromatesis {odids
ratio, 9.00 95% confidence interval | CI,
1.7-47). %1%

Mo study has provided a true esti-
mate of the prevalence of the 2 muta-
tions within the U5 population. Previ-
ous prevalence estbmares were derived
from small, nonrepresentative U%
samples, such as emploved individu-
alz (n=1633), or individuals recruined
as control subjects in smudies compar-
ing them with patieniz with hemochro-
matosis [sample sizes ranged from
142-384) %5155 1 addition, none of
these studies included a larpe zample
of individuals from minority groups.

To obtain an estimate of the preva-
lence of the C282Y and HE3D muta-
tigns in the LS p-up-u'|:|.I,i,|_111I Wi geno-
[_':.-|‘a-k'_‘d a171 5-]59:_‘:i1:|-|3't'q'. from a 11i"1'i¢11i'".§|'
representative sample derived [rom the
Third Mational Health and Mucriion
Examination Survey (MHAMES 111
DM A bank.” We then examined the
prevalence of the 2 mutations by race/
ethnicity, sex, and age. Ours is the first
study using this nationally representa-
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tive sample o estimate the prevalence
of disease-associated muarions.

METHODS
Survey Design and Participants

WHANES is a series of national surveys
that the Mational Center for Health S1a-
tistics began conducting in 1966. Among
its several objectives, NHANES data are
used to estimate the national preva-
lence of common discases and risk fac-
tors for those diseases in the US popu-
lation. As part of NHAMNES 11T, which was
conducted in 2 phases from 1938
krough 1994 Y= certain populations, in-
cluding non-Hispanic blacks and Mexi-
can Americans, were oversampled. Both
phase 1 and phase 2 were nationally rep-
reseniative. Prevalence estimates were
welghted o account lor oversampling
and nonresponse 1o the household in-
rerview and the examination,

Cell lines from 8205 participars in
phase 2 of NHANES TI1 (1992-1994)
were immortalized with Epstein-Bars vi-
rus. Although the Centers for Disease
Control and Prevention planned to col-
lect DMA for storage, the decision 1o es-
tablish cell lines ocourred alter phase 1
bzl already begun. Overall, 15946 in-
dividuals aged 12 years orolder (who did
not list “other” as moefethnicity) were se-
lected as part of phase 2, A woealof 13012
(81.6%) were interviewed, 11960
(73.2%) were examined, and cell lines
were available for B205 (69%) of exam-
imed individuals. All estimates are
weighted to represent the wotal US popa-
Lation and 10 account for oversampling
and nonresponse 10 the household in-
terview and physical examination. The
sample for genotyping included phase 2
participants who were 12 years or older,
who were not pregnant, and whao did no
have “other” listed for racefethnicity. Be-
cause this sample was also used 10 sudy
associations between total iron-binding
capacity {translerrin saturation} kevel and
HEFE genotype (a study still in progress),
we excluded participants for whom
rranslerrin values were missing (3.7%).
Senum iron and serum ferritin levels were
also ohiained (in addition o trnsferrin
saturation levels, these dara are nop re-
ported herein). To ensure that previ-
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ously masked specimens, which had
been given new identification num-
bers, remained anonymous (e, no one
could link an HFE genowype to a per-
sonal identifier in the full NHANES data
SE1], 11 wis necessary 10 puarantec that
no fewer than 5 individuals had the same
set of background characteristios (age,
sex, racefethnicity). These common char-
acteristics comstitated a sampling cell. Of
the individuals within a sampling cell
who did have a common set of back-
ground characieristics, we randomly
eliminated 20% or 2 of the subjects,
whichever number was larger. Two ad-
ditional specimens could not be ampli-
fied for genoryping, making the final
sample size 3171,

An institutional review board ar the
Mational Center for Health Statistics ap-
proved the survey as well as the specific
analysis done for this report. All parrici-
pants gave written informed consent for
the survey. Principles involved in con-
sidleration of rescarch on the samples are
represented ina previous publication ™
The specimens were masked, irrevoca-
bly destroving the ability wo link HFE
genotype o individual participants, be-
cause informed consent did not ex-
pressly mention genetic studies (an the
time the survey was planned, there were
no specific tests planned that could be
described o participams and the insti-
tutional review board felr thar a discus-
sion of DNA would not be helplul 1o
participants). Also, the penetrance and
clinical significance of HFE mutations
havve yet to be established. Finally, study
participants were made aware of abnor-
mialities in resulis of westing (all partici-
pants in NHANES 111 were notified re-
garding serum ferritin levels, although
it is possible that they could have had
HFE mutations without altered iron
indices],

Genotyping Methods

Specimens were genoryped in the Mo-
lecular Biology Branch of the Division
of Laboratory Sciences, MNartional Cen-
tet for Environmental Health, Centers
for Dhsease Contrel and Prevention, us-
ing genomic DMA extracted from Ep-
stein-Barr virus—transformed cell lines.
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PREVALENCE OF C182Y AND HE3D MUTATIOMNS

The wild tvpe OWT) and C282Y and
Ho3 D mutations were genotvped us-
ing TagMan technology™** in which
amplification and genotyping are si-
multaneously performed using the ARI
FRISM 7700 {Applied Biosystems, Fos-
ter City, Califl).

Separate polymerase chain reac-
tiens were performed for C282Y and
HE3Tr slies using primers and probes
that were designed wiing Primer Ex-
press (Applied Biosysiems) based on
published sequences, The HG3D sie
sequences used were as [ollows: for-
ward primer, 3 TCTTTCCTTGTTT-
GAAGCTTTGE; reverse primer, 3°
TCCCACCCTTTCAGACTOTGA;, WT
probe, 3" FAM CACGGCGACTCTCAT-
GATCATAGAACAC, mutant probe,
5 WICCACGGOGACTCTCATCAT-
CATAGAACAC, The C282Y site se-
quences were: forward primer, 3°'GGC-
TOGATAACCTTOGC TG TAC; reverse
primer, 3" TCACATACCCZCAGATCA-
CAATGA; WT probe, 5' FAMTGCTC-
CACCTGGCACGTATATCTCTG; mu-
tant probe, 3 VIC TGCTCCACCTGG-
TACGTATATCTCTGCTC.

Discrimination berween alleles was
accomplished by running allelic dis-
crimination using ARl PRISM 7700, fol-
lowing the manulacturer’s protocel, In
addition, all allele calls were con-
lirmed by visual inspeciion of the re-
sles of the multicomponent analysis o
the real-time polymerase chain reac-
tiom. We randomly selected approsd-
mately 3% al 1he specimens for genao-
Lype conlirmation using the resgriction
fr:1_|_:,l|1m:t11-|&|1g:h polymarphisim e hod
described by l.}-n:l.-s..f? In addition, we
confirmed all samples with the C222Y/
C2E2Y genotype. enotype calls, as de-
termined by the restriction fragment-
lengih pelymorphism method, were
100% concordant with genotyvpe calls
obtained by TagMan pelymerase chain
reaction analysis.

Statistical Analysis

MHANES I was designed o that both
phase 1 and phase 2 would be national
probability samples. Prevalence esti-
mates are weighted o give an estimare
representing the US population.®
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Weighting accounis for oversampling of
non-Hispanic black and Mexican Amert-
can populations, probability of selec-
tiom, roncoverage, il nonresponse, For
each sample cell, we determined aver-
age weights and assigned them to each
individwal in that cell. The average
weights were used 1o caleulate the
weighted prevalence estimares using 545
software (5A5 Institute Inc, Cary, MCL™
We computed weighted prevalence esti-
mates of HFE mutations in the popula-
tion by determining the appropriate func-
tions that relate allele frequency to
genotype Irequencies and then apply-
ing the average weights, as before, using
5A5. For example, to compute the
weighted prevalence estimate for the
C2E2Y muration, we determined the
weighted estimate of the variable C262Y
using the following definitions: CI82Y
= {2 ¥ C282_HO + C282_HE +
C2B2_H6W2 in which C282_HO is the
MHAMES 111 variable comresponding 1o
the homozygous CIRZY/C2EY geno-
type, C282_HE is the variable corre-
sponding to the heterosygous C2A2YAWT
genotype, and CI82_HEG is the variable
corresponding 1o the compound heterg-
zypous CREIYHGID gencivpe.

Wewere unable to calculate SEs ac-
counting for the complex sample de-
sign because anonymity reguirements
prevented access o cluster variables.
Therelore, w account for the complex
sampling design, we wsed the bino-
mial distribution w0 construct approxi-
e s for the weighted estimates us-
ing sample sizes determined by dividing
actual sample sizes by an assumed de-
sign ellect of 1.5, In reality, the design
ellect for this analysis may be lower or
higher than 1.5, Random selection
within strata, [or example, tends 1o
lower the design effect.™

Using an average design effect of 1.5,
we found that genotypes from 2454 par-
ticipants would be required o ensure
B0k power to estimate a mean (SE}
prevalence of 0.4% (0.2%), which was
the expected prevalence of homozyoos-
iy, At least 354 participants would be
needed 1o estimate a 10% (1.5%) preva-
|-£I1.|’.'n.‘:r which was the :';n;p{'l:l_r_'d pravit-
lence of CZE2YAWT hererozyposity.

We randomly selected 5171 speci-
mens [or study from participant cells
cross-classified by sex, age, racef
cthnicity, and transferrin saturation
level. When weighted properly, these
specimens should be representative of
the US population.

RESULTS

Based an owr resuhs, homozyvgosity for
the C2E2Y mutation was estimated o
occur in 0.26% (95% C1, 0.1 2%-0.49%)
of the rotal US population, and com-
pound heterozygesity (CZBIYHASD) in
approximately 2% (TABLE 1}, Among
WT heterorygous genotypes (C282YWT
and HEIDYWT), the genonype HEIDANT
was abour 2.5-fold more common than
the genotype CZB2YAWT. Homozygos-
ity for the H63D mutation was esti-
mabed to ooourin L&Y (95% C1, 1 48%-
2,43%) of the tal Us population.
When we estimaned prevalence of
genotvpes by ethnic group, we found
that the estimate for the C282Y/
C282Y genotyvpe was 5- to 10-fold
higher in non-Hispanic whites than in
Mexicin Americans or non-Hispanic
blacks (Table 1). The Cls for preva-
lence estimates for CAB2Y/CZEIY over-
lapped among the 3 groups, but the es-
timates were made on the basis of only
1 person each in the Mexican Ameri-
can and non-Hispanic black groups.
The estimated prevalence for the HG3DY
H&3D genotype was highest among
non-Hispanic whites and lowest among
non-Hispanic blacks, with estimates for
Mexican Americans falling berween the
2 previous groups. However, differ-
ences among the groups were statisti-
cally significant only between non-
Hispanic blacks and non-Hispanic
whites, Prevalence estimates for com-
pound heterozypores [CEREYHO3D)
were alzo 51gmﬂmt1l_t:,- higher for non-
Hispanic whites than for the other
groups. Although the C2EEYANT geng-
iype was estimated o be signbficantly
more commen in non-Hispanic whines
than in other groups, non-Hispanic
whites and Mexican Americans had
similar prevalence estimates for the
He3DWWT genotype, and both of these
groups had significantly higher preva-

DI Americon Medical Associaten. All rights reserved.



PREVALEMCE OF C2BXY AND HA3D MUTATIONS

Table 1. Evtimated Preval=nce of Hemochromatosis {HFE) Genatypes in the US Population by Race/Ethnicity™

Won-Hispaniz Whila Non-Higpanic Glack Mexican dmerican Toiad
ir = 2016} . i = 160} fn = 1555) M =571}
i - ok
Waighted Waighled Wieighted WaaigPied
Pravalencs Provalenco Pravalanca Prevalence
Hl_:-.-l:d Esl:i-n:_ﬂus. & .Hn:_.. of Estimaias, ¥ Mo, of Estimales, % Ma. af Estimatas, %
HEE Ganotypn  Subjestst (955 G Subjectst (5% Ci} Subjectst  (98% OO Subjecist (555 i
-E“EH.E':-#E?E?'.’ 3] 030012-0.638 1 05 40L02-00.51] 1 00 {02-0.21) £ L2801 2-0.45)
HEACMHEID 4_3_ 2.151.45-3.08) =] 32 0 10005 14 1.03 {L60-2.01] &7 185 1 4.2 423
CRAFYHEIN a7 235 1.63-5.34) 1 "-'H:ﬁ 02 -nE 1) & 8 {2 -0.65) 54 1.97 [1.54-2.45
SR wikd e 148 8,54 (3.08-11.20 =3 233 11.52-3.44) 41 275(1.83-2.99) r by B33 (745035
HEID il by 477 23.55(21.34-26.94) &) .55 {4.52:7 18) Jad - 1970173833335 BAT 3036 [20.02.22.79)
Wil byl Dy 1240 5210058 40-54 55 1455 9169 AL EI-AE A% 1V PSS [FRLE-TET4) O 3ETE E.EZE:-[&-'._E.‘.’-E?,'."E]
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TindCaies NUMDEN of SLORCLS Wio NG DOSithag 9850 NasUils bor pario dar enan, s of th 1ote sanngds sba B sach rasedattricty group.

Borrhadancn intoreas (T a55e & Cieign et ol 1.5,

lenee estimates for HE3DWWT than did
non-Hispanic hlacks,

Calculations using these genotype
frequency data indicated that the C282Y
mutation is estimated to be present in
5.4% of the total US population and the
HEAT mutanion in 13.5% [TABLE 21,
These percentages are slightly higher
when data from the non-Hispanic white
population are used in separate caleu-
lations.

We found no significant differences in
prevalence estimates for genotypes be-
tween men and women when ethnic
groups were combined (Tanle 33, For
all genotypes, Cls around the estimares
for men and women overlapped, Al-
though there were generally no differ-
ences in prevalence of genotype by age,
these estimates are based on 3 small num-
ber of individuals, as only 3 individuals
vounger than &0 vears had the C282Y/
CIB2Y penotype [TABLE 4,

COMMENT

We evaluated the prevalence of the
CAE2Y and HO3D mutations in the HFE
gene in a representative sample of the
LIS populbation, These estimages are de-
vived [rom a nationally representative
sample of sufficient size 10 provide
power for a more precise estimate of mu-
titions associated with HEL Data from
NMHAMES 1 indicate that the esti-
mated prevalence of the CI8Y/CIBIY
genarype, which is associated with 50%
tor 10056 of HH in the US population of
Eurapean descent,*™!? s 0.26% or ap-
proximately 1 in 385 individuals. This

LA Awsericans Meodicad Association. All rights reserved.

Table 2, Estimated Prevalence of Hemachromatasis (HFE) Mulations in US Pepulation

Wikghted Pravalance Estimates [35% Confidence Interval)®

HF.I;' Combined Mon=Hispanic Hon-Hispanic
Mutation LS Population WWhita Black Mesican Amsrican
CEEIY 5.4 [4.76.2) 5.2 15,0-7.7) 1.3 00.7-2 1.5 10.8-2.5]
HEaD 155 (125-14.5) 151 133-17.2) 312244 11.008.3-13.2

S e iRkt aid e A cengn ebact o 1.5,

Table 3. Estimated Prevalence of Hemochromatosis (HFE) Genodypes in the US Papulation

by Sox®
Men Waman o
in = 2287} in = 2854}
CMooof  Wolghted Provalance Mo, of Waighted Pravalence '
HFE Genotype  Subjectst Estimates, % (5% CTt  Subjectst Estimates, % [95% Giig
CRRRVCEY 5 0,36 {0.15-0.65) 3 016 (0.06-0.48)
HEAVHEID 2% 1E2 (123264 39 1350140270
C2ATYIHESD =l 1.86 {1.28-2.72) 3 207 (1.49-2.82)
CRA2VIwid type 103 784 BT0-0.A48) 174 B0 (7.51- 10080
HE2Dvwid e aes 20164 {16.34-22 86 499 7186(20.07-23A1
Wikl ypawid hpa 1740 £7.10 (54,72 60.50) 2130 5526 (53.00-67.3)

=\iaues ane o the Trind Pasona Haan s Muisn Bl Sy (onchuited borm 1850- 168
frinchoings nurmbr of Subji L5 v i Dot D Nt i palicukar gancotype of the Sotal samoin sioe for oach 5o

G

SConficencs inlorals (O assumo 3 dosign oot of 1.5

Frecuaency level falls within published e=-
timates of between 1 in 200 and 1 in 500
individuals and translates inte approxi-
mately 718000 individuals whe are ho-
mozygous for the C282Y mutation in the
United Siates.* Prevalence estimates
for all other genotypes among non-
Hispanic whites were similar 1o those re-
ported in other studies that genotyped
large samples from populations of Eu-
ropean descent {TABLE 5). It is reason-
able to assume that the group of
MHAMES 111 participants who identi-
lied themselves a5 non-Hispanic white

is likely 1o represent many individuals
of European descent.

Although NHANES was not de-
signed to estimate the prevalence of rare
genotypes, this population did offer a
sample of sufficient size to provide
power Lo estimate prevalence for both
the CEELY amd HO3D mutations. How-
ever, Lthe power o estimare prevalence
of homozygosity for the C28XY muta.
tion with precision was sulficient only
for the votal population of 5171 par-
ticipants. We compared demographic
variables of racefethnicity, sex, and ape
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PREVALEMCE OF CEEIY AND H63D MUTATIONS

berween the original sample of 8502
and our final sample of 5171 and found
no significant differences, thus indicat-
ing that the sample of 3171 was not
biased.

The largest and most recent esti-
mates of genotype and allele frequen-
cies by ethnic proup™ were reporied
from a study of 10198 adult members
of a California health maintenance or-

ganization. Although this was not a
population-based sample, estimates of
genotype prevalences were similar (o
those reported in our analvsis for mon-
Hispanic whites (Table 57 and the same
was true for the CXA2Y and HE3D mu-
tation frequencies. Small dilferences be-
tween our estimares and those [eom the
California study for muation lrequen:
cies among Hispanics (C282Y: 2,745,

H&3D: 12.4%0° and blacks (C282Y:
1.1%; HE3D: 5.1%)* may have heen
due o the small aumbers of mua-
tions found in those groups. How.
ever, the California sudy did not re-
port Cls, so the significance of those
differences could not be determined.
Prevalence estimates for the
CAEIYAWT genotype were between 9%
and 13% in other studies. ™51 We

Table 4. Eilimated Prewalence of Hemochromatasis (HFE) Genatypes in the LS Popufation by Age Group®

1219y H1-35 4055y =EQy
[r = BT4) [m=1 [m=11%7] = 1337
I R 1 1 i o 1
Walghtead Wi hieel Wrightod Wiasig bl
Peavalarce Prowalonce Fravalenca Priwalsnicn
e, af Exlimalas, % Mo od Estimates, % Ha, af Eslirmales, 5 Ha, af Estimaies, %
HFE Genotype  Subjectst  (55% Ciig Subjeatst 135% Gl Subjeciat [35% GOt Subjectst 195% ClE
CagzviCeaay 1 0005 (0U0-0.40) 2 0.47[0.13-0.95) 4 0 (00,44 5 0.54 {0.18-1.30)
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C2BEYihnid type 44 876 (7.50-12.49) 80 TED 540050 &4 8.14 (5.39-10.45) ] 8,47 8T 10058
HEIDwid e 23 NO0B(ITEG-24.65 200  MOTTS-E2A% 197 S8e(1813-2523) 278 23.00 [20.38-35.08

widnpewidiype B33 5481 BREI-GE5Y 1426

B8 10 [BE3S-T08) 044

£5.24 (52 5060 57)

el 6357 (E0EE-65.70)

"alusz arp hom the [hed Kabional Hesth and Modrbon Ecsminaton Suretsy ooncucind fomn 808155,
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Table 5. Prewzlence Rates for Hemochromatosss (HFE) Ganolypes in Seledled Pepulations®

HFE Ganalype
T : i |
Sowrca, ¥ Fopulaticn CEBIVIC2A2Y  HESDVHEMD CHEMYIHSID  CIIAYANT  HEIDAWT  WTANT
MHANES O, 1922-1984  Uniled Siales: Q2% 18 1.97 B 21.4 (73]
2016 Mon-Hizpanic whiles 0.3 28 o4 T ZA6 2
1600 Mon-Hispanas: blacks .08 03 (.06 b 5.6 a2 .
1500 Mesicmn Amencang .03 1.1 oz oy 19,7 76
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found a slightly lower prevalence of
£.33% 10 the general population and
2.54% in the populaion who is pre-
sumably of European descent. Others
Fave estimated the prevalence of the
CREAYAWT genolvpe 1o be approxi-
mately 2% in black populations™*; our
cstimate was 2.3% in non-Hispanic
blacks. Because the C282Y naunation has
not been demonstrated in African popu-
lations,** haplotype analysis is likely
b showr that che C282Y muwtaricn found
in Blacks is the result of admixture with
the white population, as is the case for
C282Y mutations found in Chinese, Pa-
cific Islander, and Ausiralian aborigi-
nal populations.®

The frequency of the C282YAWT
genotype in a group of Spanish blood
donors was estimated o be 4.1%, 7 simi-
lar 1o the 3.7% for Hispanics in Cali-
fornia,® b slightly higher than the
2.7% (05 CL LAS%-5.995%] lound in
our analysis of Mexican Americans. In
a previows swedy, researchers found no
C262Y mutations ina suwdy of 54 chro-
mosomes from Mexican individuals,
b found @ Irecuaency of 3.2% in astudy
of 78 chromosomes [rom spanish
individuals. ™ Thar was no a populi
tion-based study, thus the represenia-
tiveniess of the data from the 34 chromao-
=omes regarding genetic characteristics
of the general population is unknown.
I i possible that, due to population ad-
mixture, the prevalence of C2E82Y is
lower among individuals of Mexican
origin than among individuals of Span-
ish origin. Seemingly contrary 1o this
finding, a study based on California
health maintenance organization data
indicated that phenotypic expression of
hemochromatosis was as [requent
aMmang Hi.:;'.]mrl'il_'5 L% SUMONE Non-
Hispanic whites.* Additionally, armong
Mexican Americans, the prevalence al
clevated transferrin sauration levels, a
phenotypic indicator of hemochroma-
tosis, was similar to or slightly less than
that found among non-Hispanic
whites. ™ Hence, it is possible thar an-
other yet undiscovered mutation ex-
ists that may explain phenotypic ex-
pression of hemochromatosis in
Mexican American popalations, How-

LA Arserican Medicsl Asseciation. All rights resersed
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cver, the association of the C282Y mu-
tation with hemochromartosis among
Mexican Americans has not been re-
ported.

The frequency of the HG3D rmura-
tion among, non-Hispanic whites amd
Mexican Americans is similar 1o pre-
viously reported frequencies of be-
tween 6% and 30% in European popu-
Eations and a mean (5E) of 6.6% {4.7%)
found in Mexican populations. - The
frequency of this mutation among non-
Hispanic blacks, present at a low fre-

- quency in sub-5aharan African popu-

lations, is probably the result of
population admixture,*-***

Because mutations accounting fora
large proportion of HH have been iden-
rified, and becawse expression of the dis-
ease is preventable, the question of
screcning healchy populantons for HH
using genetic testing has arisen. Ex-
perts recently reviewed the implica-
tions of screening for these common
mutations and concluded that popula-
tion-based screening for HH is not ap-
propriate because the prevalence and
penetrance of HFE mutations and the
optimal care of asympromatic individu-
als who have the mutations are un-
known,® Information presented here
represents the lirst national, population-
based prevalence estimate, thereby add-
ing an imporanl piece of the puzzle
needed for making policy decisions
about screening.

These findings have implications for
use of genetic tests for HH screening,
Information on prevalence of the mu-
tations amaong ethnic groups is impor-
1ant for wargeted screening when ap-
propriate. However, il the prevalence
for the homozygous genotype that has
been associated with expression of dis-
gz is higher than the rate of the dis-
eise, that is, if penetrance of the ge-
metic mukations is low, then the positive
predictive value of the relevant ge-
netic test may be low,

Results of our study suggest that the
prevalence of homozyposity for C2E2Y
armogg nop-Hispanic whites and for the
etal US population may not be equiva-
lent to (because of penetrance, for ex-
ample) but may parallel the preva-

¢Reprintad) IARMAA, May T, 2001—Nal 285, Ho. T

lence of hemochromatosis as defined by
elevared serum iron levels, " We need
additional information about other ge-
netic and environmental factors affect-
ing expression of hemochromarosis-
associated mutations. We also need
1o identify new hemochromatosis-
associated mutations in populations not
of European descent, such as Mexican
Americans and non-Hispanic blacks,
to fully undersiand this relatively com-
mon and treatable genetic disorder.

Finally, an important siep in under-
standing the public health signifi-
cance of HFE muations will be 1o re-
late these mutations wo clinically
relevant information, such as transfer-
rin saturation levels ' An analysis of the
relationship berween measures of trns.
ferrin satwration level and HFE muta-
tions in the NHANES 111 population s
I Progress.
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