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The acquired immunodeficiency syndrome (AIDS) was first recognized among 
hemophiliacs in 1982. The authors have conducted investigations to determine 
the onset and incidence of AIDS among hartophiitscs and to determine tends in 
hemophilia mortality since, the introduction of clotting-lector concentrate in the 
late 1960x. A survey of United States hemophilia treatrnent centers, supported 
by the Canters for Disease Control and the National Hemophilia Foundation, 
defined a population of hemophillees which was monitored for AIDS case through 
June 1984. Death reports from rte United States Vital Statistics System and from 
the hemophilia t eatrn.nt center survey provided mortality treads for 1968-1979 
and for 1978-1942, respectively. The results of Owes investigations demonstrate 
the following points. 1) The AIDS .pidemic tea now and important cause of illness 
and mortality among h.nhophillacs, although a very Ion inc1denc. of AIDS among 
hemophiliacs prior to 1982 cannot be pried out. 2) The AIDS cases who attended 
the surveyed hemophilia treatment canters were distributed throughout the United 
States and were older than henhophila treetrtent center patients without AIDS. 
AIDS cases also used more lyophilized clotting-factor concentrate, but only a 
smai number of cases were reported with this information. 3) improved care for 
hemhophila, including the use of ciottlnq-tactor c ncentrataa, drantaticalty re-
duced hanhophilla mortality rates during the 1970.4) In 1962, hemorrhage was 
the major cause of death among hemophillaea. Deaths from non-alcoholic liver 
disease were also increased. AIDS incidence among hemophilia treatment center 
attends was stable at 0.6 cases per 1,000 hemophilia treatment center atten-
dees per year during 1992 and 19*3 but Increased sharply to 5.4 case per 1,000 
during the first quarter of 1964. 

Following the recognition of the first (1), the Assistant Secretary for Health, De-
three cases of the acquired immunodefi- partment of Health and Human Services, 
ciency syndrome (AIDS) in hemophiliacs convened an expert committee on July 2', 
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798 JOHNSON ET AL 

1982, to review the risks associated with 
blood-product usage. One of the commit-
tee's recommendations was for the Centers 
for Disease Control to collaborate with the 
National Hemophilia Foundation and 
United States hemophilia treatment cen-
ters to institute active surveillance for 
AIDS in hemophilia treatment center he-
mophilia patients (2). Between November 
1982 and March 1983, the Centers for Dis-
ease Control and the National Hemophilia 
Foundation surveyed 116 US hemophilia 
treatment centers to identify AIDS pa-
tients and to institute AIDS surveillance 
prospectively. 

We report here results of the hemophilia 
treatment center survey and AIDS trends 
among the hemophilia treatment center at-
tendees through June 1984. We also report 
results of an analysis of US hemophilia-
related deaths between 1968 and 1979 re-
ported to the National Center for Health 
Statistics Vital Statistics Program. 

MATERIALS AND METHODS 

1}ienti cati.on of hemophilia treatment 
centers and their response rate 

The National Hemophilia Foundation 
identified 116 hemophilia treatment cen-
ters located in the contiguous 48 states. In 
November 1982, the Centers for Disease 
Control mailed a survey packet to each 
hemophilia treatment center. By March 
1983, ninety-eight (84 per cent) of the he-
mophilia treatment centers had returned 
packets that were at least partially com-
pleted The results from these hemophilia 
treatment centers along with subsequent 
reports of AIDS cases who attended the 
participating hemophilia treatment centers 
are the basis of this report. 

Survey pocket 

The survey packet included two ques-
tionnaires. The instructions directed the 
hemophilia treatment centers to use the 
first questionnaire 1) to report each death 
from any cause among hemophilia treat-
ment center patients making visits during 

1978 and subsequently, and 2) to report all 
AIDS-like illnesses among hemophilia 
treatment center attendees making visits 
between October 1, 1981 and September 30, 
1983. We include results from question-
naires submitted for 1982 and earlier. The 
first questionnaire included these details: 
demographic data; dates and causes of 
death; AIDS-related symptoms, signs, lab-
oratory data, and diagnoses; quantity of 
cryoprecipitate used in the year preceding 
the last hemophilia treatment center visit; 
and date, brand, lot number, and quantity 
of clotting-factor concentrate dispensed 
during the two years preceding the last 
hemophilia treatment center visit. The sec-
ond questionnaire was designed for hemo-
philia treatment centers to describe their 
patients' use of clotting-factor concen-
trates. Since abnormalities in genes located 
on the X-chromosotne cause factor VIII 
and IX deficiencies, we assume that essen-
tially all of the hemophilia treatment center 
patients are male. Personal identifiers were 
not included on any of the forms. 

Classification of causes of death 

We ranked the causes of death from most 
immediate to most remote for each case 
with multiple causes, using criteria pub-
lished by the National Center for Health 
Statistics for completion of death certifi-
cates (3). We omitted hemophilia from this 
ranking, making a separate determination 
for each case as to the likelihood that he-
mophilia represented the underlying cause 
of death. We assigned each cause of death 
a code from the International Classification 
of Diseases—Clinical Modification, ninth 
edition (ICD-9-CM). 

We grouped the ICD codes for causes of 
death into causes of death that are today 
associated with AIDS, -those that may be 
attributable to a clotting-factor deficiency, 
and those that may be attributable to ad-
verse effects of factor-concentrate therapy. 
The following categories, derived from the 
ICD-9-CM codes, resulted: immunodefi-
ciency, possibly opportunistic infections. 
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ACQUIRED IMMUNODEFICIENCY SYNDROME AND HEMOPHILIA 799 

reticulo-endothelial neoplasms, autoim-

mune and related disorders. hemorrhage 

unrelated to trauma, hemorrhage-related 
trauma, viral hepatitis and chronic liver 

disease unrelated to alcohol, and all other 

causes. In an effort to detect all possible 

trrevious AIDS cases, we included in the 

possibly opportunistic Infections" cate-

gory 1CD codes only weakly associated with 

AIDS. Examples include nonbacterial-non-

bronchial pneumonia. tuberculosis, and 

diarrhea of unknown etiology la complete 

list of the ICD codes included in each cat-

egory can be obtained from the authors). 

Next, we utilized the National Center for 

Health Statistics public -use computer 

tapes containing multiple-cause mortality 

for the period 1968-1979, the latest period 
available. The National Center for Health 

Statistics used the ICD-8 to code causes of 

death for the period 1968-1978 and the 

ICD-9 for 1979. All records with factor VIII 

deficiency or factor 1X deficiency as a cause 

of death were selected from the National 

Center for Health Statistics tapes for tab-

ulations of AIDS and hemophilia-related 
deaths. Causes of death on these records 

were grouped using the same categories de-

scribed above. We obtained counts of 

deaths for all US males from py{~lished 

tables (4) or directly from the National 

Center for Health Statistics. 

Statistical analysis 

We tested for the statistical significance 

of differences between the United States 

male population and hemophilia treatment 

center hemophilia patients using a chi-

square goodness of fit test (5). We used a 

chi-square test for independence to test the 

differences between subgroups of hemo-

philia treatment center hemophilia pa-

tients. We used the binomial or Poisson 
distributions to obtain the probability of 

observing specified numbers of events 

among patient groups given a small ex-

pected value obtained from the US male 

population or the total hemophilia treat-

ment center patient population. We used a 

chi-square test for trends in proportions to 

test for the significance of trends in the 

proportion of US male deaths for whom 
hemophilia was mentioned as a cause of 
death and linear regression to test for the 
significance of trends in case counts. 

RESULTS 

Hemophilia treatment center patients with. 
factor VIII or factor IX deficiency and 

hemophilia treatment center AIDS cases 

A total of 6,717 patients were included in 

the age tallies. Since an estimated 14,467 

hemophiliacs with factor VIII and IX defi-
ciencies resided in the United States in 
1980 (6), the patients reported by hemo-

philia treatment centers represent more 
than one-third of the herliophiliacs receiv-

ing care at hemophilia treatment centers or 

other facilities. 

Place and time of reports 

Hemophilia treatment centers which 
participated in the survey reported eight 

AIDS cases during the survey. As of .June 

30, 1984. an additional 18 AIDS cases, who 
had received care from the participating 
hemophilia treatment centers, had been re-
ported to the Centers for Disease Control 

by the hemophilia treatment centers or had 

been reported by physicians not affiliated 

with hemophilia treatment centers and 
linked to a participating hemophilia treat-

ment center during the Centers for Disease 

Control's investigation of the case. Three 

cases were excluded from the following 
analyses because the cases had AIDS risk 
factors—homosexuality, intravenous drug 

abuse, Haitian—in addition to hemophilia; 

all three excluded cases were homosexual. 

The number of reported cases by calendar 

quarter of diagnosis was stable between the 

last quarter of 1981 and the last quarter of 

1983, with an average of 1.0 cases per 

quarter, an annual incidence of 0.6 cases 

per 1,000 hemophilia treatment center at-

tendees. A sharp increase occurred in 1984 

with reports of nine cases diagnosed in the 

first quarter and five cases diagnosed in the 
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800 JOHNSON El' AL 

second quarter. The nine cases per quarter 
would represent an annual incidence of 5.4 
cases per 1,000 hemophilia treatment cen-
ter attendees. 

The reported AIDS cases were geograph-
ically dispersed. The 23 cases resided in 14 
different states which included eight of the 
nine United States census regions. 

Age 
The hemophilia treatment center pa-

tients in the survey were substantially 
younger (p < 0.001) than the US male 
population (table 1). Median age for the 
hemophilia treatment center patients was 
approximately 19 years: the median for all 
US males is a decade older, The AIDS cases 
were older than the other hemophilia treat-
ment center patients i p < 0.005), with a 
median age of 34 years. Age data were not 
collected by type of deficiency. 

Type of deficiency and clotting-factor usage 
As shown in table 2, hemophilia treat-

ment center patients with factor VIII defi-

ciency used more lyophilized clotting-factor 
concentrate than hemophilia treatment 
center patients with factor IX deficiency- 
34 per cent of factor VIII-deficient patients 
received more than 50,000 units per year 
versus 18 per cent for factor IX-deficient 
patients (p < 0.001). CIotting-factor usage 
was reported only for the seven AIDS cases 
reported during the survey. Although each 
of these cases had factor VIII deficiency 
and five received greater than 50,000 units 
of lyophilized concentrate per year, neither 
observation was statistically significant 
when compared with the other hemophilia 
treatment center factor VIII-deficient pa-
tients. 

Deaths of US males with hemophilia 
mentioned as a cause of death, 1968-1979 

Age-specific trends. We compared age-
specific trends for the number of factor VIII 
deficiency deaths reported to the National 
Center for Health Statistics between 1968 

TAsLz 1 
United States mate pop s otwn, hemophilia trearmant emus panents mouth factor YIl! or IX deftmency, and 
harnopIu is treatment teener ocqutred immwodeficiarayy ayndronw'AIDS) cases, by age. t 978-Jura 1984 

US male populaUoe in R.por.d bemoqøilia Reported 6etnopbiiia 
miijioer,  treamast water usstm.nt center 

• Ar pewatet AIDS meet 1yearsl 
Na Cumwmrm 4o Cusuuave No. Cumulative

0-9 16.90 15.4 1,519 22.8 0 0.0 
10-19 20.07 33.6 1,8.54 50.6 4 17.4 
20-29 20.36 52.1 1.570 74.2 4 34.8 
30-39 15.54 66.2 892 87.6 6 60.9 
40-49 11.10 76.3 427 94.0 4 78.3 
50-59 11.10 86.4 251 97.8 4 95.7 
60+ 14.97 100.0 148 100.0 1 100.0 

Total 110.04 6,6611 23 

• Sours.: US Bureau of th. Census: Statistical Abatrect of Lb. United States 1982-1983.103rd ad Washington 
DC: USGPO, 1982, Table 31. 

t Significantly different from the US male population (p < 0.001, goodness of 6t chi-square # 1660, d.f. 
6L 

$ The number of AIDS cases aged +40 years significantly exseeda the number .rp.ctad among hemophilia 
treatment center patients I p < 0.006, binomial distribution). 

I Age was unknown for 56 patients yielding 6.717 patients included in hemophilia treatment center tallies 
of ages. Clotting-factor usage and frequency of home therapy were reported for 6,368 and 6,673 patients. 
tsapeetivsly. These .etimatas of totai patients in the survey may differ because the required information was 
not available for some patients. because of tabulating error.. or because of other reasons. We are not able to 
distinguish among these explanations for the discrepancies. 
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TABLE 2 

.'Vumber of United States hemophilia treatment center parents. by factor usage and type of hemophilia, and 

reported acquired immunodeficiency syndrome (AIDS) ewes, 1978-December 1982 

Factor VIII deficiancyt 
Factor IX deft 

ciancy$ 
Anti-hemo hihis Reported p without ineiM- with mh,hr 

[henpy tort tort 
AIDS cases' 

No. ~ 
No. o No. % 

No concentrate 1307 15.9 65 12.3 228 21.' 0) 

Cryoprecipitete only 528 10.4 4 0.8 49 4.7 0 

<50,000 units of factor VIII 
andior IX in peat year 2,067 40.6 237 44.9 584 55.6 2 

>50,000 units of factor VIII 
andior IX in peat year 1,667 32.9 222 42.0 189 18.0 5 

Total 5,069 100.0 528 100.0 1.050 100.0 

Number of AIDS cases who received no lyophilized concentrate is not significantly leas then the expected 

number among factor VIII-deficient  patients (p - 0.17, Poiaeon distribution); among factor VIII -deficient 

hemophilia treatment center patients who received lyophilized concentrates, the number of AIDS cases who 

received greater than 50.000 units does not significantly exceed the expected number I p - 0.21. Poisson 

distribution I. 
+ Statistically significant difference between factor VIII-deficient patients with and without inhibitor I p < 

0.001. chi-square - 75, df. - 31_ 
x Statistically significant difference between factor VIII-deficient and factor IX-deficient patients + p < 

0.001. chi-square + 156. df. • 31. 

and 1979 with the number of deaths among 

US males (figure 1). We present only those 
tabulations of deaths in which factor VIII 
deficiency was mentioned because of the 

small number of deaths with factor IX men-
tioned. Between 1968 and 1979, a dramatic 
decline occurred in the number of deaths 

reported to the National Center for Health 
Statistics with factor VIII deficiency men-
tioned. The decline in deaths was greatest 
in the youngest age group, became lees pro-
nounced with each older age category, and 

was not evident among those aged 60 years 

and older (figure 1). A similar pattern was 

evident for deaths among all US males, but 

the decline was significantly greater for 

hemophilia-related deaths among those 

aged 0-19 years (p < 0.001) and 20-49 years 
(p < 0.025) than for US males. Based on 

three-year moving averages, the number of 

deaths with factor VIII deficiency men-

tioned as a cause of death decreased by 67 

per cent in the 0-19 years age group be-

• tween 1968 and 1979. compared with a de-
crease of 29 per cent among all US males 

in that age group. 
Cause-specific trends: underlying cause of 

death. Three-year moving averages for 
deaths attributed to hemorrhage-related 
causes (hemophilia, hemorrhage unrelated 
to trauma, and hemorrhage-related 
trauma) declined by 33 per cent between 
1968 and 1979 (p < 0.001) (figure 2). No 
trend was evident in the number of deaths 
attributed to possibly AIDS-related causes 

(possibly opportunistic infections. reticulo-
endothelial neoplasms, and autoimmune 
and related disorders) (p > 0.30), to viral 

hepatitis and chronic liver disease unre-

lated to alcohol (p > 0.20), or to all other 

cause (p > 0.20), i.e., those deaths attrib-

uted to causes unrelated to hemophilia, to 

the treatment of hemophilia, or to AIDS. 
Cause-specific trends: all mentions of 

AIDS-related causes of death. In 1968-1979, 
37 deaths with possibly opportunistic infec-
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U.S. Duch wilt, V.S. Deaths among 

F,CtOf VIII DaficlancY Mshs in thOusanM 

AGES 60 PLUS 

Factor VIII Deaths U.S. Mall Deaths, in 1000's 

50 ,••.. 1200 

40 ,- 900 
30 -- - 600 
201 300 
10~ 

68 69 70 71 72 73 74 75 76 77 78 79 

AGES 40-59 

Factor VIII Deaths U.S. Mate Deaths. in 1000s 

5 5o0 
4 400 

3 
` 

----- 
300 

2 - 100 10 0 0 
68 69 70 71 72 73 74 75 76 77 78 79 

AGES 20.39 

Factor VIII Deaths U.S. Male Deaths, in 1000's 

50 100 
40 
30 50 
20 _ 
10 0 
0 
68 69 70 71 72• 73 74 75 76 77 78 79 

AGES 0.19 

Factor VIII Deaths U.S. Male Deaths. In 1000's 

50 I  

40 
10

40-1 
30 
20 50 

10 
-- 

0 

68 69 70 71 72 73 74 75 76 77 78 79 

YEAR OF DEATH 

FIGURZ 1. Number of US deaths among make and number of US deaths with factor VIII deficiency as a 

cauea of death by year of death 1196&-1919) and 0-p tchi-equa» test for decseae►ng linear trend in Proportion 

of with factor VIII ds&eiency mentioned a4ni cant for ages 0-19 years 
lc i-equd States male be occurring 

(chi-square - 6.oe. df • 1, p < 0.025), not signi&'snt for 

(chi-s0-.9 - n 
(chi-square 

s 1. r < 0.001) and 1. p years 
trend for agw 60+ years 

ease ~,Sp years (chi-squats - 0.03, df ~ 1. p > 0.50), and aigni5cint for intrersina 

Ichi-sausre - 6.2. df • I. p < 0.0251). 

tionsl were reported to the National Center 

for Health Statistics. These included 21 

deaths with nonbronchial pneumonia of 

unspecified etiology, six with pulmonary 

and one with disseminated tuberculosis, 

seven with central nervous system inflam-

matory disease of unspecified etiology. one 

with moniliasis, and one with diarrhea of 

unspecified etiology. Seventeen deaths 

were reported in 1968-1979 with mentions 

of reticulo-endothelial neoplsams- Five of 

these were coded as lymphocytic leukemia, 

five as myeloid leukemia or multiple mye-

loma, five as lymphosarcoma or unspecified 

lymphoma. and two as Hodgkin's disease. 

Autoimmune and related disorders possibly 
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1ea1 Nee IeMM v71 V72 on 1174 lm 1979 777 1171 117% 
YEAR OF DEATH 

FIGURE 2. Number of US deaths with factor VIII deficiency mentioned As a cause of death by year of death 

(1968-1979) and underlying cause of death It test for non-nro least square regression coefficient significant 
foe heaorrhage-related causes (t - -5.59. df = 10. p < 0.001) and not significant for possibly AIDS-related 
causes It = 0.93. df = 10, p > 0.30). viral hepatitis and chronic liver diessaa without alcohol t t = 1.14, df a 10. 

p>0.20), and iii othercauses(t-1.10,df-10.p>0.20)). 

associated with AIDS were mentioned for 
an additional 17 deaths during this period. 
These included five deaths with acute ne-
phritis or nephrotic syndrome, four with 
rheumatoid arthritis, three with thrombo-
cytopenia, two with unspecified connective 
tissue disorders, and one each with a men-
tion of agranulocytosis, acquired hemolytic 
anemia. or progressive systemic sclerosis. 
No trends were evident for any of these 
groups. Thus, an average of six deaths were 
reported to the National Center for Health 
Statistics annually in 1968-1979 for con-
ditions which could possibly be related to 
AIDS. 

Hemophilia treatment centers survey 
deaths, 1978-1982 

Cause-specific trends underlying cause of 
death. Tabulations presented are for he-

rnophilia treatment center patients with 
factor VIII deficiency because of the small 
number of deaths among factor IX-defi-
cient patients. The number of deaths re-
ported among factor VIII-deficient patients 
in the hemophilia treatment center survey 
decreased from 26 deaths and 24 deaths in 
1978 and 1979, respectively, to 18 and 19 
deaths in 1980 and 1981, respectively. The 
number of deaths then more than doubled, 
with 53 deaths reported for 1982. The two-
to three-fold increase in deaths in 1982 
include the first five reports of immunode-
ficiency, an increase in deaths assigned to 
hemorrhage unrelated to trauma, and an 
increase in deaths unrelated to AIDS or 
hemophilia. The sharp increase in deaths 
across all categories is most likely due to 
underreporting of deaths, as a result of 
hemophilia treatment centers inability to 
identify deaths in previous years. 
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Cause-specific trends: all mentions of 
AIDS-related causes of death. We combined 

deaths reported for factor VIII-deficient 
and factor IX-deficient hemophilia treat-

ment center patients and tabulated the 

number of mentions of all causes of death, 
including the underlying cause of death. 
The hemophilia treatment center survey 

deaths included five mentions of immuno-

deficiency, all occurring in 1982. Four were 
confirmed AIDS cases and one was a prob-

able AIDS case in an adult with a prior B-
lymphocyte deficiency. These five deaths 
accounted for nine of 10 mentions of pos-

sibly opportunistic infections during 1982. 
Deaths between 19±8 and 1981 included 

four mentions of possibly opportunistic in-

fections: one mention each of pulmonary 
tuberculosis and of septicemia. meningitis, 

and pneumonia of unknown etiology. He-

mophilia treatment centers reported six 

deaths involving mentions of reticulo-en-

dothelial neoplasms: two mentions of Burk-

itt's lymphoma, one in 1978 and one in 

1982; two mentions of malignant histiocy-

tosis. one in 1979 and one in 1982: and one 
mention each of myeloid leukemia and of 

another, unspecified lymphoma occurring 

in 1980 and 1979, respectively. 

Expected and observed deaths among 
hemophilia treatment center patients in 

1982: comparison of hemophilia treatment 
center patients and all United States males 

In order to compare the mortality expe-

rience of hemophiliacs during the first year 

that AIDS was recognized in this group 

with the mortality experience of the general 

US male population, we modified the cause 

of death categories to permit comparison 

with the National Center for Health Statis-

tics published results for the US male pop-

ulation (4)_ Using 10-year age groupings 

and 1978 mortality rates for US males, we 

obtained the number of hemophilia treat-

ment center deaths expected among the 

reported hemophilia treatment center pa-

tients with visits in 1982. We compared 

this figure with the reported number of 

1982 hemophilia treatment center patient 

deaths for each cause of death category 

(table 3). 
For 1982, surveyed hemophilia treatment 

centers reported 2.3 times the number of 
deaths predicted from age-adjusted mortal-
ity rates for all US males (p< 0.001). Cause 
of death categories with statistically sig-
nificant increases included AIDS/immu-
nodeficiency (p < 0.001), the remaining 
possibly AIDS-related causes as a group ( p 
< 0.029), hemorrhage-related causes (p < 
0.001), and viral hepatitis and chronic liver 
disease unrelated to alcohol (p < 0.028). 
Hemorrhage-related causes accounted for 

moat of the excess in mortality in 1982. If 
the mortality due to hemorrhage-related 

causes observed for the hemophilia treat-
ment center patients were reduced to that 

for US males of equivalent age, overall he-
mophilia treatment center patient mortal-

ity would be reduced by 30 per cent. Elim-
inating the difference for central nervous 

system hemorrhage alone would reduce 

overall mortality by 26 per cent. The equiv-

alent percentage for AIDS/immunodefi-
ciency is 9.6 per cent, for the other possibly 

AIDS-related causes 5.5 per cent, and for 

viral hepatitis and chronic liver disease un-
related to alcohol 3.3 per cent. 

DISCussioN 

AIDS: a new and important cause of illness 
and mortality among hemophiliacs 

The purpose of the Centers for Disease 

Control-National Hemophilia Foundation 

survey of hemophilia treatment centers was 

to document the frequency and onset of 

AIDS among US hemophilia treatment 

center patients in 1978-1982. The hemo-

philia treatment centers reported one AIDS 

case diagnosed in late 1981. Incidence of 

AIDS among factor VIII-deficient and IX-
deficient attendees remained at 0-6 cases 

per 1,000 attendees through 1983 but in-

creased sharply to 5.4 cases per 1,000 atten-

dees in the first quarter of 1984. The four 

deaths among confirmed AIDS cases in 

1982 accounted for 7.5 per cent of the 
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TAar.z 3 

Number of ezpecred and oboe ved deaths among United Staten hemophilia treatment center patients. by 

underlying cause of death. 1978-1982 

Ha sophdia treatment center da,r.ha 

Eapensd Obwrved 
Underlying cause of death 

Na 
Co deafina 

40. G valwt 
interval 

Possibly AIDS-related cause 
5; <0.001 AIDS/immunodeficiency 0.00 

Poeaibly opportunistic infections 0.48 0-2 1 0.381 

Reticulo-endothelial neoplasms 0.47 0-2 2 0.081 

Auwunmuns and related diaordare 0.19 0-1 1 0.173 

Hetoorrhaar-related causes 
Central nervous system hemorrhage 0.27 0-1 14 <0.001 

Peptic uker diaeaae 0.06 0-1 0 -

Other diseases of circulatory System 0.03 0 2 <0.001 

Hemorrhage-related trauma 3.29 0-7 3 - 

Viral hepatitis and chronic liver dis-
ease unrelated to alcohol 0.26 0-1 2 0.029 

Causes common among I S population 
Heart diaaw 5.70 1-10 3 -

Non.rsti ulo-endothelial neoplasms 3.00 0-6 4 0.353 

Influenza and pneumonia 0.24 0-1 0 -

Diabetes 0.23 0-1 0 -

Alcoholic cirrhosis of liver 0.23 0-1 0 -

Arterioecierosis 0.13 0-1 0 -

Suicide 0.98 0-3 1 -

Trauma unrelated to hemorrhage 1.09 0-3 1 - 

All other cause S.®1 1-10 1ll 0.029 

All causes 22.97 14-32 521 <0.001 

Calculated from age-specific United States male mortality for 197& 

t Poisson probability of the observed or mom deaths given the expected number. 

t One patient had T lymphocyte deficiency and long-standing B ciU deficiency: the remaining patients were 

confirmed AIDS cease. 
1 Five deaths may have been caused by bamophi1a: three due to hemorrhage of patrointeatinal Erect. 

unspecified: one der to shock lung and one this to cerebral edema 

I Cause of death was not reported for two deaths. 

deaths. The increase in reported AIDS 
cases among the hemophilia treatment cen-
ter attendees in 1984 will, presumably, be 
followed by an increase in reported deaths. 
The hemophilia treatment centers reported 
no AIDS cases among the illnesses and 
deaths occurring before 1981. An average 
of six deaths for which AIDS was a possible 
cause were reported to the National Center 
for Health Statistics annually during the 
12-year period. However, in only one case 
was the cause of death relatively specific 

for AIDS. The first AIDS case involving a 

hemophiliac reported to the Centers for 
Disease Control was diagnosed in 1981 and 
this was followed • by eight diagnosed in 
1982, 13 in 1983 and 30 in the first 10 
months of 1984. Mortality rates have been 
very high among AIDS cases (8). Neither 
the deaths reported to the National Center 
for Health Statistics from 1968 to 1979 nor 
the pre-1982 deaths reported in the hemo-
philia treatment center survey include suf-
ficient deaths suspect for AIDS to suggest 
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that the reported AIDS cases are attribut-
able to increased awareness and improved 
diagnosis. 

The onset of AIDS among the other US 
risk groups—homosexuals, intravenous 
drug abusers, and Haitians—preceded that 
for hemophiliacs by approximately 2-2'/r 
years (9). The lag between the onset of the 
AIDS epidemic in the United States and 
the first occurrence of AIDS in hemophil-
iacs is consistent with transmission of 
AIDS mediated by blood products. Some 
time would be required following the initi-
ation of transmission in the United States 
for the prevalence of infecteds to reach a 
level that transmission through blood do-
nation would be detectable. A newly discov-
ered retrovirus, AIDS virus, is the probable 
cause of AIDS (10-13). The prevalence of 
antibody to AIDS virus increased from 1 
per cent in 1978 to 25 per cent in 1980 to 
65 per cent in 1984 among homosexuals 
attending a venereal disease clinic in San 
Francisco (14). One of 22 California factor 
VIII-deficient patients had antibody to 
AIDS virus in sera collected in 1978-1980; 
by 1984, more than 85 per cent of these 
patients had seroconverted (15). Thus, 
AIDS trends among hemophiliacs and 
homosexuals are consistent with trends in 
the prevalence of AIDS virus antibody. 

The United States is an exporter, not an 
importer, of plasma and plasma products, 
including clotting-factor concentrates (16). 
Thus, AIDS among hemophiliacs in the 
United States cannot be attributed to im-
ported plasma. US donors, however, are a 
possible source of AIDS among hemophil-
iacs residing in other countries. To date, we 
know of 14 AIDS cases that have occurred 
among hemophiliacs residing outside the 
United States. Of these cases, 12 resided in 
one of 10 European countries that collabo-
rate in the reporting of AIDS to the World 
Health Organization ( 17) and two resided 
in Canada (18). Immunologic abnormalities 
associated with AIDS have been reported 
among asymptomatic hemophiliacs in Italy 
(19) and Denmark (20). The United States 

was the sole source of plasma for the clot-
ting-factor concentrates used by the Italian 
hemophiliacs. The Danish hemophiliacs 
could be divided into those treated only 
with clotting-factor concentrates of Danish 
origin and those who had received concen-
trate of US origin. T-cell abnormalities 
were more prevalent among patients who 
had received concentrates of US origin. 
Transmission from European donors is also 
now a possibility, given the high preva-
lances of antibody to AIDS virus reported 
for some groups of European homosexuals 
(21, 22). With AIDS endemic in Europe, 
the distinction between concentrates of 
United States and European origin will 
probably decrease. 

AIDS incidence was higher among older 
hemophilia treatment center patients who 
had received larger amounts of clotting-

factor concentrate. Hemophilia treatment 
center AIDS cases were geographically 

dispersed 

The 23 AIDS cases were older than their 
fellow hemophilia treatment center pa-
tients. The reason for the increased age of 
cases is unknown. Plausible explanations 
include a cumulative exposure, immuno-
logic changes with age, or a long latent 
period. 

The initial AIDS cases reported in the 
survey were also more likely to have factor 
VIII deficiency and to have received larger 
quantities of lyophilized clotting-factor 
concentrates than other factor VIII-defi-
cient patients. This result is consistent 
with studies which correlated factor usage 
with T-cell abnormalities or with antibody 
to AIDS virus. Surveys of hemophiliacs for 
T-call abnormalities have reported a 
greater prevalence of abnormalities among 
factor VIII-deficient patients using lyophi-
lized clotting-factor concentrate than 
among factor VIII-deficient patients using 
cryoprecipitate or factor IX-deficient pa-
tients (19, 20, 23-27). A weak correlation 
between quantity of lyophilized factor VIII 
concentrate administered to factor VIII-
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deficient patients and T-cell subsets has 
been reported from most of the studies 
which quantified factor usage (19, 20, 25-
27). The weakness of these associations 
may be explained by results from a survey 
of hemophiliacs for antibody to AIDS virus 
(28). AIDS virus antibody was detected in 
74 per cent of the factor VIII-deficient pa-
tients and in 39 per cent of the factor IX-
deficient patients. Mean factor usage was 
substantially greater among patients with 
AIDS virus antibody. Although almost all 
heavy users had antibody, the association 
between antibody and factor usage broke 
down among patients who used less concen-
trate: many of these patients were also an-
tibody positive. 

Although the survey of hemophilia treat-
ment centers was designed to study the role 
of individual lots of factor concentrate, this 
approach to the study of blood products 
proved to be very inefficient because of the 
large number of lots used by any given 
hemophiliac and because of the methods 
employed to produce factor concentrates. 
Blood for a single batch of concentrate is 
pooled from hundreds to thousands of do-
nors. The resulting concentrate is then dis-
tributed widely within the United States 
and abroad. This production and distribu-
tion system probably accounts for the geo-
graphic dispersion of hemophilia cases 
which contrasts with the geographic clus-
tering of AIDS cases belonging to the other 
risk groups (8). The study of the role of 
blood products in AIDS transmission in-
volving non-hemophiliacs has proven more 
tractable. These investigations have dem-
onstrated a very strong association between 
a history of blood transfusion among AIDS 
cases who do not belong to established risk 
groups and the existence of a donor who is 
a risk group rliember and/or AIDS virus 
culture or antibody positive (29, 30). 

Improved treatment, including the use of 
concentrates, has dramatically reduced 

mortality among hemophiliacs 

Substantial changes occurred in the 
treatment of hemophilia between 1971 and 

1982, including marked increases in the use 
of clotting-factor concentrates, utilization 
of hemophilia treatment centers, and reli-
ance on home therapy. These conclusions 
are based on a comparison of our 1982 
results with those of a survey conducted in 
1972 shortly after the introduction of ly-
ophilized clotting-factor concentrates 17). 

The 1972 survey, was designed to describe 
hemophiliacs with moderate-to-severe fac-
tor VIII or IX deficiency who had visited a 
US physician during 1970 or 1971. Marked 
differences existed between the care re-
ported by hemophilia treatment centers in 
1982 and that reported for US hemophiliacs 
in the 1972 US physician survey. Seventy-
three per cent of both the factor VIII-defi-
cient and factor IX-deficient hemophilia 
treatment center patients reported in 1982 
received lyophilized concentrates, com-
pared with 46 per cent of factor VIII-defi-
cient and 61 per cent of factor IX-deficient 
patients treated by US physicians in 1970-
1971. Also, 54 per cent of the factor VIII-
deficient and 43 per cent of the factor IX-
deficient patients reported in 1982 received 
therapy almost exclusively at home. 
whereas only 10 per cent of infusions were 
given outside an institution in 1970-1971. 

The median age for factor VIII-deficient 
and IX-deficient hemophiliacs in the 1972 
survey was 11.5 years, compared with a 
median age of 26.8 years for the US male 
population in 1970. The median age of the 
patients reported by hemophilia treatment 
centers in 1982 was 20 years, compared 
with a median age of 29.3 years for US 
males in 1981. The much older median age 
of hemophilia treatment center hemophil-
iacs in 1982 and much smaller difference 
between the median age of hemophilia 
treatment center hemophiliacs in 1982 and 
the US male population were consistent 
with a decrease in the overall mortality rate 
for US hemophiliacs, probably as a conse-
quence of improved medical management. 
However, selection bias may have contrib-
uted to these differences because neither 

survey included hemophiliacs who make 
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infrequent visits to physicians. Also, our 
1982 survey did not include hemophiliacs 
who visited only physicians not affiliated 
with a hemophilia treatment center. Anal-
ysis of US mortality reports for 1968-1978 
also suggests a dramatic decline in the mor-
tality rate for hemophiliacs. The decline in 
deaths, confined to younger age groups, 
resulted entirely from a reduction in he-
mophilia-related causes of death. Selection 
bias may have distorted the results from 
US mortality reports since only deaths with 
hemophilia as one of the certified causes of 
death were included in our analysis- How-
ever, it seems improbable that such a bias 
would account for the decline in reported 
mortality confined to younger hemophiliacs 
dying of hemophilia-related causes. Similar 
declines in mortality for hemophiliacs have 
been reported in the United Kingdom (31) 
and in Finland (32). 

Spontaneous hemorrhage continues to be 
the leading cause of death among 

hemophiliacs attending hemophilia 
treatment centers. Hemophiliacs are also at 

increased risk for death caused by liver 
disease 

Overall, the age-adjusted mortality rate 
for the reported hemophilia treatment cen-
ter hemophiliacs was approximately twice 
that for US males. Hemorrhage, particu-
larly central nervous system bleeding, re-
mains, by far, the moat Important cause of 
death for hemophiliacs, accounting for 48 
per cent of deaths and a 30 per cent increase 
in mortality compared with US males. This 
result is consistent with reports from other 
surveys of mortality among hemophiliacs 
(33-35). 

Hemophiliacs who are treated with blood 
products are at markedly increased risk for 
hepatitis B. non-A non-B viral hepatitis 
and other liver disease. As many as 4 per 
cent are chronic carriers of HBs antigen 
and one-fourth have persistently elevated 
liver enzymes (36). The hemophilia treat-
ment center patient deaths due to viral 
hepatitis and chronic liver disease unre-

lated to alcohol reported in the Centers for 
Disease Control-National Hemophilia 
Foundation survey represented a 3.3 per 
cent increase in mortality over that for US 
males of comparable age. This increase was 
statistically significant, although only two 
deaths were reported. 

In spite of the increasing use of concen-
trates during the 1970e, the number of 
deaths reported to the National Center for 
Health Statistics with hemophilia and liver 
disease mentioned as causes of death did 
not increase between 1968 and 1979. Any 
of the following explanations may account 
for these somewhat surprising results: most 
hemophiliacs were exposed to hepatitis 
even before the introduction of lyophilized 
clotting-factor concentrates; the use of con-
centrates resulted in only a small marginal 
increase in exposure; the year 1979 is too 
early for increases in subclinical Liver dis-
ease to result in increases in mortality; the 
National Center for Health Statistics death 
reports are insensitive to trends in hemo-
philia deaths caused by viral hepatitis and 
chronic liver disease unrelated to alcohol. 

CONCLUSIONS 

We conclude that AIDS and viral hepa-
titis are important causes of death, but 
these possible adverse consequences of clot-
ting-factor usage must be balanced by the 
benefits of recent improvements in the care 
of persons with hemophilia, which pro-
duced a large decline in hemophilia mortal-
ity rates during the 1970s. In March 1983. 
the US Public Health Service recom-
mended that members of groups at in-
creased risk of acquiring AIDS should re-
frain from donating blood or plasma (37). 
Additional steps to prevent blood product-
mediated transmission of AIDS and other 
infections are clearly indicated. Prelimi-
nary in vitro studies indicate that heat 
treatment effectively eliminates viable 
AIDS virus from factor VIII concentrates 
(38). A serologic test for screening blood 
products should be available soon. More 
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time will be required to develop methods to 
produce clotting factors from cloned genes. 

Results now becoming available from on-
going studies provide added importance to 
these considerations. Rates of AIDS virus 
antibody were 74 per cent for factor VIII 
recipients and 39 per cent for factor IX 
recipients in one survey of US hemophiliacs 
(28). AIDS developed during a 24-month 
follow-up period in two 19 per cent) of 22 
initially asymptomatic but AIDS virus an-
tibody-positive Danish homosexuals (21). 
The individuals tested in these studies were 
not randomly selected. Larger, better con-
trolled studies of hemophiliacs are clearly 
needed to adequately define the prognostic 
significance of a positive AIDS virus anti-
body test. Nevertheless, the recently re-
vised recommendations of the Medical and 
Scientific Advisory Council of the National 
Hemophilia Foundation (39) provide a pru-
dent course pending the accumulation of 
more information concerning AIDS and the 
handling of blood products. The Council 
recommends that 1) cryoprecipitate be used 
in factor VIII-deficient newborn infants 
and children under four years of age and in 
newly identified patients never treated with 
factor VIII concentrates: 2) fresh frozen 
plasma be used in factor IX-deficient pa-
tients in the same categories: and 3) des-
mopressin be used whenever possible in 
patients with mild or moderate hemophilia 
A. The majority of hemophilia patients do 
not fit in categories 1-3. For patients re-
quiring clotting-factor concentrates, the 
Council recommends the use of heat-
treated clotting-factor concentrates. These 
measures are directed towards preventing 
AIDS and hepatitis and should be followed 
until alternative measures are developed 
and evaluated. 
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