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EXECUTIVE SUMMARY
Objective
To assess the feasibility of the unrestricted and unlabeled
use of blood drawn therapeutically from patients with he-
reditary hemochromatosis (HH) in the United States, viaa
review of the scientific literature, current media reports, and
governmental regulations.

Data Sources

Literature searches on the terms “hemochromatosis,”
“blood donation,” and “voluntary blood donation” were
conducted in the MEDLINE database from 1966 through
1998. Lexis/Nexis news databases were searched for devel-
opments in the last 2 years by using the same terms. The
World Wide Web was searched by using the key terms
“blood donation” and “hemochromatosis” and was em-
ployed to access the Code of Federal Regulations and the
Food and Drug Administration (FDA) to determine regula-
tory actions. Additional information was obtained through
direct consultation with leading experts in the field of trans-
fusion medicine.

Data Extraction

English-language articles were selected according to their
ability to provide information pertinent to assessment of
the feasibility of the unrestricted and unlabeled use of blood
drawn therapeutically from patients with HH in the United
States.

ABBREVIATIONS: AMA = American Medical Association; CDC =
Centers for Disease Control and Prevention; CFR = Code of Fed-
eral Regulations; FDA = Food and Drug Administration; HH =
hereditary hemochromatosis; HTLV-I = human T-lymphotropic
virus type .
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Results

HH is an autosomal genetic disorder that cannot be trans-
mitted via blood transfusion. However, treatment for per-
sons with this disease involves frequent, lifelong therapeu-
tic venesections that may cost up to $200 per phlebotomy.
Thus, persons with HH undergoing therapeutic phle-
botomy cannot be classified as voluntary donors by the
FDA's current definition, because there is the potential for
significant personal monetary benefit to patients with HH
from their blood “donation.” The highest level of safety of
the United States blood supply depends on the use of vol-
unteer blood donors who give blood solely on the basis of
altruistic intent. This is documented by several studies that
have shown an increase in the prevalence of bloodborne
viral pathogens in blood obtained from compensated, di-
rected, or autologous donors as compared to the prevalence
in blood drawn from volunteer donors. In contrast, there
have been few studies demonstrating that blood drawn
from HH patientsis at least as safe as blood from volunteer
donors with respect to bloodborne viral pathogens. In ad-
dition, there are other technical, ethical, and legal issues
that may obstruct the unrestricted, unlabeled use of thera-
peutically drawn blood from HH patients for direct trans-
fusion.

Conclusion

The highest level of safety for the US blood supply is re-
quired by the National Blood Policy of 1974. To ensure this
level of safety, the concept of an all-volunteer blood dona-
tion system based entirely on the altruistic intent of the
donor cannot be compromised. Until a system exists
whereby the altruistic intent of the blood donor with HH
can be guaranteed, the prudent medical position remains
recommendation against the unrestricted, unlabeled use of
therapeutically drawn blood for direct transfusion.

Resolution 504, introduced by the Medical Students
Section at the 1998 Annual Meeting and referred to
the Board of Trustees for study, asks

That the American Medical Association
(AMA) advocate the acceptance of blood



drawn therapeutically from patients with
hemochromatosis as a measure to cor-
rect the shortage in the blood supply,
provided that methods are in place to
ensure the donor’s altruistic intent that
the blood be used for transfusion.

This report provides an introduction to HH, examines
the concept of altruistic intent in blood donation and how
it may be ensured, discusses the feasibility of accepting
blood drawn from HH patients as a measure to correct the
shortage in the United States blood supply, and provides
some recommendations.

METHODS

Literature searches were conducted in the MEDLINE and
PREMEDLINE databases for English-language articles be-
tween the years 1966 to 1998 using the search terms“hemo-
chromatosis,” “blood donation,” and “voluntary blood do-
nation.”

Lexis/Nexis news databases were searched for current
developments in “hemochromatosis,” “blood donation,”
and “voluntary blood donation.” Leading experts in the field
of transfusion medicine were consulted via telephone and
e-mail.

The World Wide Web was used to access the Code of
Federal Regulations (CFR) (http://www.access.gpo.gov/nara/
cfr/). The World Wide Web was searched for information
using the search words “blood donation” and “hemochro-
matosis” and was used to access memoranda and
guidance and regulatory manuals issued by the FDA (http:/
www.fda.gov/).

HH

HH is an autosomal recessive disease that is fairly common
in the white population.'-3 Progressive accumulation of iron
in the tissues of homozygotes potentially leads to life-
threatening clinical manifestations, such as liver failure,
heart failure, and diabetes.* Generally, as much as 40 to 60
years may elapse before these clinical symptoms are appar-
ent, but a minority of individuals present with significant
symptoms by age 20. The diagnosis of hemochromatosis is
often missed because the disease is usually asymptomatic
until irreversible tissue damage has occurred.'* Symptoms,
when present, lack specificity.! Today, HH patients with all
levels of iron stores are being identified via family studies,
screening programs, and incidental findings through ab-
normal blood tests. Despite this, delays of several years in
diagnosing HH still occur, and only 27 percent of affected
individuals are being identified before the appearance of
clinical symptoms.>6

There has been some debate about the terminology
used to describe HH, because the clinical condition of iron
overload can occur in various ways. The original term
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“hemochromatosis” was coined to denote the presence of
iron overload and iron-related organ injury.® Because of the
nonspecific nature of this term, attempts have been made
to distinguish the genetic disorder from other forms of iron
overload by using terms such as “hereditary” or “genetic”
hemochromatosis. The College of American Pathologists
adopted the term “hereditary hemochromatosis” in recent
practice guidelines for the genetic condition, and thatterm
or its abbreviation HH is used in this report.”

Genetics of HH

In 1996, Feder et al.? proposed the HLA-linked iron-load-
ing gene, or HFE, as the candidate gene for HH. The gene is
located more than 3 Mb from HLA-A and encodes an HLA
class I-like molecule.?® It is speculated that the HFE protein
may behave as a receptor for an iron-binding ligand, that
it may play a role in signal transduction, that it may act in-
directly by affecting components of the immune system
that may influence iron metabolism, or that it may even
directly play a role in iron absorption in the intestines.®10
Two mutations that result in loss of cell surface expression
of the HFE protein have been described for HFE.*%12 In gen-
eral, persons who possess these mutations in both the
maternally and paternally inherited HFE alleles (i.e., ho-
mozygotes) are particularly vulnerable to developing overt
HH. Persons with just one mutation in either allele (i.e.,
heterozygotes) are susceptible to developing clinical HH
but do not necessarily do so. However, several studies have
demonstrated that, while these mutations in the HFE gene
are the primary genetic basis for HH, iron overload can
occasionally occur as a result of other, as-yet-unidentified
genetic and/or environmental factors. 81314

Since the HFE gene was identified, only small-scale
studies have been done to determine the prevalence rate
of the genetic mutations in the population. These studies
indicated a heterozygote prevalence rate of either 6 per-
cent® or 15 percent® in the United States, 11 percent in the
United Kingdom,!> and 6 percent in France.*® These figures
translate to a disease frequency of between 1 and 5 per 1000
population. However, studies in asymptomatic persons
with HH have shown that about 43 to 50 percent of affected
males and 12 to 28 percent of affected females will eventu-
ally become clinically ill; these figures translate to clinical
disease frequency rates of about 0.5 to 2.5 per 1000 for
males and significantly less for females.2'® As a result of
uncertainty about prevalence and penetrance of the HFE
mutations, and also about the optimal care of asymptom-
atic persons carrying these mutations, an expert consensus
panel recently convened by the Centers for Disease Control
and Prevention recommended that population-based re-
search to define the penetrance of the HFE mutations be
accorded high priority and that the social and economic
consequences of genetic testing for HH be thoroughly
evaluated before DNA testing is incorporated into popula-
tion-based screening techniques.’
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External factors that affect expression of HH

Several external factors play a role in the expression of HH.
The most important are blood loss, diet content, and alco-
hol abuse. In women, positive iron balance, which eventu-
ally results in iron overload, is lower because of blood lost
during menstruation and pregnancy.*® Thus, clinical ex-
pression of HH in women is about one-fourth thatin men.6

In countries where iron-deficient diets are prevalent,
iron overload is rare, even in individuals who are homozy-
gous for the HFE mutations.® On the other hand, HH expres-
sion is enhanced by diets such as the mixed, meat-contain-
ing diets of the industrialized nations. These diets also
contain significant amounts of heme iron, which is readily
absorbed. In Australia, for example, where meat consump-
tion is extremely high, there is also a high rate of HH expres-
sion.®1°

While the abuse of alcohol itself may not lead to iron
overload, it is associated with the development and sever-
ity of the clinical manifestations of HH.2 In fact, patients
with HH who are severe abusers of alcohol have a higher
prevalence of cirrhosis and shorter survival times than HH
patients who do not drink excessive amounts of alcohol.?02

Clinical features and diagnosis of HH

The results of a long-term study of 251 patients with HH
identified the most common symptoms of HH as weakness,
lethargy, abdominal pain, arthalgia, and gonadal dysfunc-
tion.?2 More striking clinical presentations included skin
pigmentation (characteristic “bronzing” of the skin), diabe-
tes, hepatomegaly, and cirrhosis.?? In the past 10 years,
there has been an increase in the number of persons diag-
nosed with HH, even though they presented without symp-
toms or cirrhosis, as a result of growing awareness of the
genetic nature of the disease.® However, it still takes an av-
erage of 4 years after the development of symptoms in
women and 7 years in men for a diagnosis of HH to be
reached.’ Thus, abnormal iron study results, abnormal skin
pigmentation, diabetes, impotence, abdominal pain, weak-
ness, or unexplained increases in liver enzyme levels should
prompt consideration of the diagnosis of HH; otherwise, it
will be missed. Physicians who specialize in hepatology,
rheumatology, diabetes, endocrinology, and cardiology
should always be alert for HH, and observations that are
compatible with HH should prompt further investigation,
even when a patient’s complaints may not necessarily in-
dicate iron overload.

Once a diagnosis of HH is considered, definitive diag-
nosis is straightforward by a determination of fasting trans-
ferrin saturation and ferritin levels.?® Finally, the diagnosis
can be confirmed in three ways: 1) a therapeutic trial phle-
botomy removing at least 3 g of iron in females and 5 g in
males; 2) a liver biopsy showing characteristic histopatho-
logic patterns of excess iron in hepatocytes’; and 3) asimple
polymerase chain reaction-based genetic test to demon-
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strate the presence of the HFE mutations.®814 While this
genetic test may be helpful, it must be carefully inter-
preted.17'24’25

Treatment of HH

Management of the major clinical manifestations, such as
diabetes and hepatic and cardiac failure, follows conven-
tional guidelines for these conditions. Once such therapy
isongoing, it is essential to begin definitive therapy for HH
viathe removal of excess iron. The best method is repeated
venesection, or therapeutic phlebotomy. Detailed guide-
lines for such treatment have been published by the Col-
lege of American Pathologists.” About 200 to 225 mg of iron
is removed with every 500 mL of blood. In response to the
blood loss, the rate of erythropoiesis is increased, mobiliz-
ing iron from the tissues to replace the iron lost via the
phlebotomy. Most HH patients can tolerate the removal of
as much as 500 to 1000 mL of blood weekly.

In the initial phases of treatment, the goal of venesec-
tion is to reduce the transferrin saturation and serum fer-
ritin levels, which would indicate a depletion of the body’s
stores of iron. Weekly phlebotomies are performed as long
as the hematocrit value is above 36 percent.” Each phle-
botomy will reduce the level of serum ferritin; however, the
level of transferrin saturation will generally stay constant
until the body’s stores are depleted.?When hematocrit val-
ues can no longer be maintained, serum ferritin levels are
examined. If the serum ferritin concentration is less than
20 ug per L, maintenance therapy can begin; this generally
involves one phlebotomy every 3 months, and this sched-
ule is continued for life. This maintenance therapy is indi-
vidualized to maintain serum ferritin levels below 100 pg
per L, although levels below 50 ug per L are also acceptable.”
In certain countries, in the absence of other criteria prohib-
iting blood donation by the HH patient, such as clinical
disease, the phlebotomized blood is used for transfusion.326

VOLUNTARY BLOOD DONATION:
THE “ALTRUISTIC INTENT”

The motivation for a volunteer donor system

Less than 30 years after the virtual elimination of compen-
sation to donors, the current US blood supply is remarkably
safe. Perhaps no other measure has improved blood safety
more than the elimination of paid individuals as donors of
blood for transfusion.?” In addition, before the availability
of tests for HIV, the AIDS epidemic was handled entirely at
the transfusion level on the basis of donor selection crite-
ria, such as the use of volunteer donors (Alter H, e-mail
communication, October 1998). Similarly, before the avail-
ability of a test for hepatitis C virus, posttransfusion hepa-
titis C infection was managed via similar donor selection
criteria. Coincident with the move to the use of volunteer
whole-blood donors was the rise of the commercial plasma



donor sector (paid donors), but because of the use of virus-
inactivation procedures in the production of plasma prod-
ucts (procedures that cannot be applied to whole blood),
the plasma supply is also remarkably safe.?82°

Almost all blood collected in the United States now
comes from volunteer donors. The move to an all-volunteer
system came after studies in the 1970s indicated that blood
from paid donors was far more likely to harbor hepatitis
viruses than was blood obtained from nonpaid do-
nors.?”3%31 With the exclusion of paid donors, there was a
dramatic decrease in the incidence of posttransfusion
hepatitis B in recipients of transfused blood.3>% In addition,
the rates of HIV incidence in persons with hemophiliawho
were treated in the early 1980s with multiple single-donor
components from volunteer donors were much lower than
the rates in those receiving components of pooled pharma-
ceuticals from paid donors.3*3 Accordingly, existing AMA
Policy H-50.995% directs attention to the need for adequate
donor selection and reaffirms previous AMA policy sup-
porting the use of volunteer donors.

Until recently, paid plasma donations used to make
pharmaceuticals had at least a twofold risk of harboring
hepatitis B virus, HIV, and human T-lymphotropic virus type
I, and as much as a 20-fold risk of harboring hepatitis C vi-
rus than did plasma from volunteer whole-blood do-
nors.323%37 To address this situation, the commercial plasma
industry has implemented several new initiatives.®® One
such initiative directly reflects the importance of donor
selection: plasma from a paid donor who does not return
for another phlebotomy is not used.®® Additionally, the
plasma centers now hold donations for 60 days until these
donors return, which significantly reduces the possibility
thatany plasmadrawn during awindow period, when tests
will not detect recent infection of the donor, will enter the
pharmaceutical plasma supply.®® Unfortunately, this prac-
tice is not practical for whole blood or platelet donations.
Even with these added measures, the paid donor pool is still
one-and-a-half times more likely to harbor bloodborne
pathogens than the volunteer-donor pool.38

In addition, a prospective study in Italy has demon-
strated that cardiac surgery patients who received blood
only from volunteer donors were far less likely to have
posttransfusion hepatitis C than patients who also received
blood obtained from paid donors.®® Starkey and coworkers*°
showed that blood drawn from directed donors (donations
that are given for a specific person, usually a relative) have
higher viral marker rates than blood obtained from volun-
teer donors. Studies have also shown that autologous do-
nors (i.e., donors who give blood for themselves in advance
of planned surgery) have an increased incidence of a hepa-
titis B virus marker.4%:4

Finally, despite the comprehensive bloodborne patho-
gentesting of the US blood supply, the continued presence
of awindow period for several of these pathogens makes it
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imperative that the US blood supply continue to be derived
from volunteer blood donors—that is, persons giving blood
solely out of altruism.*> The potential for new, as yet un-
identified bloodborne pathogens for which no tests exist,
such as hepatitis C was before the 1990s, requires that strin-
gent donor-selection criteria, such as the exclusive use of
volunteer whole-blood donors, remain firmly in place.
Without doubt, the use of volunteer donors for whole blood
plays an invaluable role in maintaining the safety of the US
blood supply. Recently, recognition of this important fact
has led the People’s Republic of China to switch to an all-
volunteer blood donation system in an attempt to reduce
the incidence of posttransfusion HIV and hepatitis infec-
tion.*

FDA regulations

To support the intent of voluntary blood donation, the FDA
implemented regulations in 1978 requiring that any blood
that is used for transfusion in the United States be labeled
with the source of the blood, whether a volunteer or a paid
donor.** The FDA has defined “paid” and “volunteer” do-
nors:

A paid donor is a person who receives

monetary payment for ablood donation.

A voluntary donor is a person who does

not receive monetary payment for a

blood donation. Benefits, such as time off

from work, membership in blood assur-

ance programs, and cancellation of non-

replacement fees that are not readily con-

vertible to cash, do not constitute

monetary payment....*

Thus, almost all donated blood used for transfusion
today is derived from voluntary donors and is specifically
labeled as such. The FDA requires that persons who give
blood for other than altruistic reasons must have their
blood labeled accordingly. Thus, blood donated for autolo-
gous use is so labeled** and blood donated for family or
friends is accordingly labeled so that it may be properly
tracked. Blood from donors who are motivated to give blood
for monetary reasons is also labeled accordingly. This regu-
lation has played an important role in eliminating paid
donor blood and associated components from direct trans-
fusions, because blood that is labeled as being from paid
donors is voluntarily not considered as a source for direct
transfusions by physicians, patients, and transfusion cen-
ters.264245 As mentioned earlier, these paid donors now
make up the bulk of the sources for plasma products, which
undergo virus-inactivation procedures that enhance their
safety.

Furthermore, the FDA introduced regulations that
state: “Blood withdrawn in order to promote the health of
adonor. .. shall not (emphasis added) be used as a source
of whole blood unless the container label conspicuously in-
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dicates the donor’s disease that necessitated withdrawal of
blood.”® This regulation places the burden on the physi-
cian transfusing the blood to approve the use of the blood
and to explain to the recipient the significance of this label-
ing difference as part of the informed-consent process.?642
Thus, while blood drawn for therapeutic reasons may theo-
retically be used for direct transfusion, the donated blood
must be labeled accordingly, and, for whatever reason, jus-
tified or otherwise, blood labeled as such is not considered
by physicians, patients and hospitals for transfusion.*245
Finally, in its current Policy H-50-995,% the AMA has en-
dorsed the FDAs existing blood policy as the best approach
to ensuring the safety and adequacy of the US blood sup-
ply.

The American Red Cross, which draws over 45 percent
of the 14 million units of whole blood donated in the United
States annually, states that collecting, testing, and labeling
therapeutically drawn blood is cost-ineffective and not a
prudent use of the Red Cross’s resources.*® This is because
specifically labeled blood is usually returned to blood cen-
ters or allowed to expire as a result of widespread poor ac-
ceptance by practitioners in the transfusion centers.? Be-
cause this practice is coupled with standards from the
American Association of Blood Banks, which recommend
that blood drawn for therapeutic reasons not be used for
direct allogeneic transfusion,*” asymptomatic persons with
a diagnosis of HH have, in effect, been excluded from do-
nating blood, even though there is no national policy that
prevents the use of such blood for direct transfusion.

Ensuring altruistic intent

This resolution, number 504, asks that altruistic intent be
ensured before the blood of HH patients is used for trans-
fusion. Such a requirement would recognize the impor-
tance of the concepts of voluntary blood donation and al-
truistic intent. However, as previously discussed, whenever
any form of monetary incentive is in place, it is extremely
difficult to guarantee the altruistic intent of any donor and
the consequent safety of the donated blood. A 1993 study
in Los Angeles has documented that when even small, non-
monetary incentives such as tee-shirts are provided to in-
crease donor numbers, there is a corresponding increase in
the donated blood’s rates of serologic markers for
bloodborne viral diseases, medical deferrals, and self-
deferrals.*®

Itis not certain why blood from paid donors is less safe
than blood from volunteer donors.? It has been suggested
that the monetary compensation may make the donors less
honest about their specific risk factors, but there are few
data to support this hypothesis.? It is interesting that, even
among volunteers who have been approved to donate
blood after screening, a small number (0.4%) have admit-
ted to engaging in high-risk behavior within 3 months be-
fore their donation and not revealing this information prior
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to donating blood.*® A significant reason for these high-risk
donations is a population of test-seeking individuals—that
is, people donating blood for the purpose of obtaining a free
test for bloodborne pathogens such as HIV.4%50

Finally, the National Blood Policy (published in 1974 by
the federal government) requires that blood for transfusion
be as safe as possible. As such, the “burden of proof is not
to demonstrate that blood from a given source is less safe,
but to demonstrate that it is as safe as the current supply.”?®
Thus, donated blood in which the volunteer-donor prin-
ciple and the concept of altruistic intent have been com-
promised cannot be demonstrated to be as safe as the cur-
rent whole-blood supply, which is derived entirely from
voluntary donors.

Perhaps the most satisfactory way to ensure the altru-
istic intent of a blood donor is to remove any form of po-
tential monetary benefit attached to the blood donation.?”
This, of course, is the principle behind the volunteer-donor
system. If blood resulting from therapeutic phlebotomy is
used for transfusion, the potential monetary incentive to
the person undergoing the phlebotomy would be his or her
direct cost savings for the treatment, because the person
would no longer have to pay the fee for the therapeutic
bleeding (ranging from $20-$200/phlebotomy; the Red
Cross charges an average of $32 to recoup the cost of the
blood bag and the phlebotomist’s time*>5). Logically, the
only way to remove this monetary incentive would be to
eliminate the cost of the phlebotomy for the person under-
going the therapy.*? This is the case in Sweden, Canada,
Australia, and the United Kingdom, where HH patients
undergoing therapeutic phlebotomies incur no cost for the
treatment.?® However, while Sweden, Canada, and Austra-
lia will use the blood from such therapeutic bleedings for
direct transfusion, the United Kingdom still classifies the
persons “donating” the blood as “nonvolunteers” and will
not allow the use of their blood for direct transfusion.?

In the United States, complete reimbursement by
health insurance for therapeutic bleeding would not ad-
equately remove the monetary incentive, because of the
large number of persons in this country who do not have
health insurance and would therefore still be required to
pay for their treatment on their own. If therapeutic phle-
botomies were available at no cost to the patient in the
United States, the “monetary incentive” to persons receiv-
ing therapeutic phlebotomies would be removed, thereby
ensuring altruistic intent.*?

USE OF BLOOD DRAWN
FROM HH PATIENTS

Given the estimated prevalence of the HFE gene defect in
the white population, HH is underdiagnosed in the United
States.>?2 Thus, it is highly probable that persons with undi-
agnosed HH are among the more than 8 million annual
volunteer blood donors. However, regardless of the issues



of safety of the blood supply that have been discussed
above, there would be many other problems should blood
from persons with HH be used for direct transfusion. Tech-
nical issues include the current FDA labeling requirements
for therapeutically drawn blood, the requirement for in-
formed consent by the recipient of the blood transfusion,
the lack of universal acceptance of blood labeled as such for
transfusion, and the special operational requirements for
handling units of blood from persons with HH, leading to
increased margins of error.?6

Should persons with HH be allowed to donate blood
as part of their therapeutic regimen, these patients must
still meet all the requirements that a volunteer donor meets.
These include general good health and submission to a
predonation screening process, which includes a detailed
medical history. Many exclusionary criteria such as jaun-
dice, liver disease, diabetes, cirrhosis, and malignancy have
higher incidences in persons with HH, especially those of
more advanced age.®® As mentioned earlier, 27 percent of
persons with HH are asymptomatic at the time of diagno-
sis.® Thus, there will have to be more stringent screening by
physicians at blood centers to ensure the discovery of medi-
cal details that may not be immediately reported by the HH
donor or detected by the interviewer. There are few avail-
able studies that examine the rates of incidence of
bloodborne pathogens in the blood of HH patients, and the
few that exist conflict. One retrospective study examined
persons with chronic hepatitis and discovered that none of
them had HH. However, the sample size of 200 was too
small (assuming a disease incidence rate of 1-5/1000) to
yield useful results.® A French study examining 272 HH pa-
tients for serology against hepatitis B virus revealed a sig-
nificantincrease in the incidence of a hepatitis B marker in
this population over that in a control population of volun-
teer blood donors.>® However, all these patients were al-
ready symptomatic, and it is possible that asymptomatic
HH patients may have very different hepatitis B incidence
rates. Patients with HH also have a higher likelihood of
bacteremia due to siderophilic organisms such as Yersinia
enterocolitica or Vibrio vulnificus.>*®* Thus, there is at least
the theoretical possibility that units from HH patients could
more frequently contain bacteria. Because the transmission
rate for all infectious diseases through blood is low, a very
expensive, lengthy, and technically difficult study would be
required to prove that the blood of asymptomatic persons
with HH is as safe as the blood from volunteer donors with
regard to the transmission of bloodborne pathogens.? A
less satisfactory alternative might be the study of viral mark-
ersinalarge unselected pool of persons with HH, compar-
ing those who already donate and those who do not with
first-time and repeat volunteer blood donors. In this situa-
tion, the data generated would be inferential and would
only allow estimation of whether a higher rate of viral mark-
ersexisted in the HH population as awhole (Klein H, e-mail
communication, October 1998).
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However, the quality of the blood from asymptomatic
HH patients is generally excellent. Because of the greater
frequency of phlebotomy, there is a higher frequency of
younger red cells in the blood taken from the HH patient.
This could potentially make the blood more desirable for
transfusion, although there is still some debate about this
matter?® (Haley NR, written communication, December
1998). Arguments that the blood of persons with HH may
contain red cells with compromised cell membrane func-
tion due to the higher iron level or that the transfusion of
blood containing high levels of iron may be detrimental to
the health of the recipient are usually less compelling, be-
cause itis unlikely that a transfusion recipient will be given
several units of HH blood consecutively.?®

The necessity for informed consent would require phy-
sicians transfusing blood derived from HH patients to ex-
plain to the recipients the difference between such blood
and that from volunteer donors.*” It also might be prudent
to offer the recipient a choice between units obtained from
the therapeutic bleeding of an HH patient and those from
a volunteer donor, unless such a choice is not available.?8
All these legal and ethical issues may prove to be roadblocks
to the use of therapeutically drawn blood for direct trans-
fusion.

There is much discussion about the potential increase
in the US blood supply should blood from HH patients be
used for transfusion.5%%¢ In a recent, elegant analysis, Conry-
Cantilena and Klein?® suggest that if eligible (i.e., asymp-
tomatic) persons with HH were added to the donor supply,
it would increase the number of donors in the system by
202,500. Taking into account various factors, such as age
eligibility and frequency of phlebotomy, the authors say
that these new “donors” would add about another 53,000
units of blood annually to the US blood supply, an increase
of about 0.4 percent over the current 14 million units ob-
tained annually from volunteer donors.?® While this in-
crease is desirable, itis uncertain what impact such asmall
increase would make on the total blood supply. Conry-
Cantilena and Klein believe that this increase would not
affect the US blood supply greatly, as they state that annual
red cell usage has been stable over the last several years, and
new biologics, such as erythropoietin, have been developed
that are more desirable than allogeneic transfusion.?

Evidence that the US blood supply is adequate to meet
patients’ demands can be found in the latest national sur-
vey of US collections and transfusions of blood and blood
derivatives, performed in 1994.5” On the other hand, in the
last 2 years, several areas of the United States have reported
a 3- to 5-percent increase in annualized red cell usage
(Macpherson J, written communication, December 1998),
and the United States still imports at least 220,000 units of
red cells from Europe annually.>” Thus, the United States is
by no means self-sufficient in terms of its supply of red cells,
and there may be a real shortage of blood in parts of this
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country. Consequently, the potential augmentation of the
US blood supply remains an influential argument for allow-
ing the unrestricted, unlabeled use of blood drawn thera-
peutically from HH patients.?6:51

It is interesting that, in Canada, there has not been a
dramatic increase in the blood supply since the decision to
accept therapeutically drawn HH blood for transfusion.
However, this could be due to a failure to accept eligible HH
patients at the Canadian blood centers because of a gen-
eral lack of awareness.®8 Alternatively, it could be due to the
political and operational problems that have enveloped the
Canadian blood donation system administered by the Ca-
nadian Red Cross, leading to the establishment on Septem-
ber 28, 1998, of Canadian Blood Services as the blood-col-
lecting agency of Canada.>®®° In other countries, estimates
made with criteria different from those used in the studies
mentioned above suggest that potential donations might be
increased by as much as 30 percent if therapeutically drawn
HH blood were used for transfusion.?6:61

SUMMARY AND ANALYSIS

HH is an autosomal genetic disorder that cannot be trans-
mitted via blood transfusion. However, treatment for per-
sons with this disease involves frequent, lifelong therapeu-
tic venesection that may cost up to $200 per phlebotomy.
Thus, persons with HH undergoing therapeutic phle-
botomy cannot be classified as voluntary donors by the
FDA'’s current criteria because there is significant personal
monetary benefit to be gained by the HH patient “donat-
ing” blood. The highest level of safety of the US blood sup-
ply depends on the use of volunteer blood donors who give
blood solely on the basis of altruistic intent. This is docu-
mented by several studies showing an increase in the preva-
lence of bloodborne viral pathogens in blood obtained from
compensated donors as compared to the prevalence in
blood drawn from volunteer donors. In contrast, there have
been few studies demonstrating that blood drawn from HH
patients is at least as safe as blood from volunteer donors
with respect to bloodborne viral pathogens. In fact, there
is some uncertainty about the incidence of hepatitis B
markers in a population of HH patients and about the po-
tential health detriment of receiving blood drawn from a
person with HH.

In addition, there are other technical, ethical, and le-
gal issues that may obstruct the use for direct transfusion
of blood therapeutically drawn from HH patients. Thus,
until a system exists whereby the altruistic intent of the HH
donor can be ensured, perhaps by offering free therapeu-
tic phlebotomies, the prudent medical position remains a
recommendation against the unlabeled use of therapeuti-
cally drawn blood for direct transfusion.
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RECOMMENDATIONS

The following statements, recommended by the Council on
Scientific Affairs, were adopted as AMA policy in June 1999.
The AMA

1. Encourages physicians to explain to their patients
that HH has a genetic basis, that the disease is not
transmissible via blood transfusions, and that the
blood from persons with HH is not necessarily un-
suitable for direct transfusion;

2. Reaffirms existing Policy H-50.995 and support the
concepts of altruistic intent and the use of volunteer
blood donors as fundamental to ensuring the high-
est safety of the United States blood supply; and

3. Recommends against the unlabeled use for direct
transfusion of blood drawn therapeutically from per-
sons with HH until a means to ensure their altruis-
ticintentis available, such aswhen therapeutic phle-
botomies are available at no charge to persons
requiring them.

Members and staff of the Council on Scientific Affairs at the
time this report was prepared: Members: Joseph A. Riggs,
MD, Haddon Field, NJ (Chair); Myron Genel, MD, New Ha-
ven, CT (Chair-Elect); Roy D. Altman, MD, Miami, FL;
Hunter C. Champion, MD, New Orleans, LA; Ronald M.
Davis, MD, Detroit, Ml; Scott D. Deitchman, MD, MPH,
Duluth, GA; J. Chris Hawk, I, MD, Charleston, SC; John P
Howe, I11, MD, San Antonio, TX; Mohamed Khaleem Khan,
MD, PhD, Boston, MA; Nancy H. Nielsen, MD, PhD, Buffalo,
NY; Michael A. Williams, MD, Baltimore, MD; and Donald
C.Young, MD, lowa City, IA; Staff: Litjen Tan, PhD; Linda B.
Bresolin, PhD (Secretary); and Barry D. Dickinson, PhD (As-
sistant Secretary), Chicago, IL.
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