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IMPAIRED CELL-MEDIATED IMMUNITY IN
PATIENTS WITH CLASSIC HEMOPHILIA

MicuaeL M. Leperman, M.D.,
Oscar D. Ratnorr, M.D.,
James J. Saiwvian, Pe.D.,

PauL K, Joxes, Pu.D.,

‘AND BerxicE ScuacTeR, Pa.D.

T HREE cases of Preumacystis carinii pneumonia, two
of which were fatal, have recently been observed
in patients with severe classic hemophifta who had
been treated with lyophilized g:rcplmtisons of anti-
hemophilic factor (factor VIII).! Two of the patients
also had oral candidiasis, and one was infected with
Mycobacterium avium-iniracellelare. Immunologic studics
in the survivors demonstrated poor lymphocyte re-
sponsiveness to mitogens, an absolute and relative de-
crease in helper T cells, and a relative increase in
su[} pressor T cells.

he pathogenesis of this unusual syndrome, which
resembles closcly the acquired immusedcficiency syn-
drome (A1DS) that has been detected in homosexual
mecn, Haitians, and intravenous-drug abuscrs, is not
known, The epidemiology of AIDS is suggestive of a
blood-borne transmissiile agent.? Syudies of cell-mes
diatcd immunity in patieats with AIDS have dem-
onsteated ﬁcneralimd impairment of T-lymphocyte
function.¥” Our study wes designed to cxamine the
immune system of otherwise healthy patients with
hemophilia who had received lyophilized antihemo-
philic-factor eoncentrates or cryoprecipitates and who
might be at risk fer the'development of AIDS. In this
study the results of beth lymphacyte-subpopulation
surface-marker assays and lymphocyte functional as-
says were found to be significantly abnermal in the

group of patients rceciving lyophilized pmparanons of :

amxhcmophnlnc frctar:
MeTHODS

Subjects

The study population compriscd 19 healthy patients with dassic
hemophilia and 19 age-matched apparently healthy male controls,
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Cleveland, Ohio. Address repriat seguesis to Dr.
Infectious Discases, University Hospitals of Cleveland, 2075 Abingion Rd.,
Cleveland, OH 44106,

Sopported in pat by grants (ML 01651 nnd RR-0080) feoe the Notional Insti-
tutes of Heakh and by grants from the American Heart Asseciation and its Nonth-
east Ohio affiliste. De. Lederman is the recipient of 2 New Jnvestigaoc Research
Award (AM-22321) from the Nitiond! Institutes of Beakth. D, Remoll is a Cafeer
Iovestigator of the American Heart Association.

of Cleveland,
I.Jmmummmua

THE NEW ENGLAND JOURNAL OF MEDIGINE 9

Each subject was studied concurrently with his age-matched con-
trol. OF the 19 hemophiliacs, 18 were scverely affected (antihemo-
philic-factor coagulant teer [tactor VIIEC] <0,01 U per milifiter),
and 1 was mod ly affected (andhemophfite-factor titer = 0.04 0
per milliliter). Elev en patients, all w.erel) aflected, were enrolled in
a home-therapy program and had recehed from 3 to 200 infissions
(median, 38 1a 26) of lyephilized antih&mophilic facsor during the
)ur precoding the ;mly None had a recognized circulating anti-

lant against antih philic factar. Oﬂ: pnmx in this group
had had a synd ic thro penic pur-
pura udmemdhddnm mmuhn, while ki mm-dumuen,
six months afier splsncciomy. This group of 11 patients was identi-
fied as “LYOPH.”

Seven of the ¢ight other hemaphiliacs had severe discase. Four of
them had been weated with uycrpr:dpum cither aloneg (three pa-
tients) or supplemented twice with lyophilized antihemophilic factor
(one patient); one of thase poucnu had a circulating anticoagulant
against antihemophilic factor. Four of the eight patients, three of

- whom had éarlier been treated with cyreprecipitate (one had e

for 20 months

ceived ooly fresh Mn?i&ru).hdhd no thera
ilating anticoagu-

or more befors our swdies; two of them had ¢l

lant against antihemophilic factor. This group of cight patients was *
" identified a3 “CRYQ.” The mean :ﬁu(zsn .} of the patients with

hemophilia was 3229 years, and of the controls was 33x10
years. The GRYO group and their controls (3810 and 4010
years, respeetively) were okder than the LYOPH group and their
controls (both 28x5 ycars) (P<0.01 by Student’s t-test),

Specimen Colleclion and Call Preparstion

Venip was performed after d consent was ob-
tained with the permi n of the C mﬂumun" imen-
tation of Case Western Reserve University School of Medicine. Fe-
ripheral bload.was collected in EDTA for complele blood counts
and white-cell differcntial counts. Heparinised peripheral blopd was
fractionated by the standard Ficoll-Hypaque gradion
tion technique, and peripheral-blood manonuciear cells wemusedln
assays for lymphocyte markers and function. The investigators per-
forming the assays — with the
were blinded with respect to the identity of packemes amd eentrols.

Lymphaocyte Surface-Marker Sludies -

Lymphocyte surface markers were counted by means of an auio-
mated flow-cytometer system. The same lots of reagents were used
hroughout the i ion, and all reagents had been previously
standardized for optimal specificity and senitivity. The securxcy of
flow cyteemetry in this study was verified by performing P'nllel
manual and automated marker studies on the Arst tgrogp
subjects; the results were within § per cont ofmmo o1, rega
of the methed u’ﬁi

A manusl ountiag
numbei‘nf‘l‘aelh,.;m@pdby spontancous sheep-erythrocy
rosette formation (E rosettes), and du Total num!ba of B
cells, as discerned by the p el
Total B cells were auaycd by thm hmunoﬂuoruccnce, with
the use of ﬂuorescem isathiocyanate-labeled F(ab’); fragments of

¢ ] ! human i Jobuling (Kallcstad, Chaska,
g‘;:nn) For both these mulm-l at leasl 300 cells were counted
2 d for phak
bnghb—ﬁsm and q&&lummun fluorescence (Dnlwx Leia,
Rockleigh, NJ.)-

A pancl of three monoclonal antibodies o T cells were counted
with an automated flow-cytometry system (EPICS V, Coulrer Elce-
tronies, Hialeah, Fla.). With an argon laser sct 21486 nm, 500 mW,
the forward fight scatter and Aghtangle medculs
were collacted as » cytogram for anal . and
lymphocytes. Positive golls were clear] arated from nq;ni\t
cells, and a total of 10,000 cells were maiped for ¢cach marker
examined, The murine monoclonal -nﬂba&la used wiete OKT3,
OKT4, and OKTS (Ortho, Rarhan, N.J.). Punctiomlly, OKTS
defines peripherad ¥ cells, OK T4 defincs the human hg‘pgd'mdmr
T-cell subtet, and OKTS defines the suppeessor/cytasomic T-cell
subset.

exception of prolifwitien aitiys =

g technique was used (o determine llu: to(gl ’
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Absolute numbers of all the above lymphocyte marker-positive
subscts were derived from the white-cell and differential counts and
were recorded as the number positive per micraliter.

Assays of Lymphooyis Function

For assdys of lymphociye proliferation, 10° peripherat-blosd
cells suspended in 100 pl ofRP‘sﬂ-IGM {MA Bie-
products, Witkersville, Md.) plus 10 per cent heat-inaetivated
pooled haman serum were cultured in quadruplicate flar-bottomed
microtiter wetls (Faleon Produet:, Oxnsrd, Calif.) with or witheut
mnogcn for. (hrce days at 37°C in a humidified, 5 per cont caibon
here. Purified phgohemnuhhﬁm (Bur-
roughs “'cllgome, Research Trhn‘lc Park, N.C.) was used at afinal
concentration of | pg per millfliter, and concanavatin A (Pharmacia,
szcnumy, NJ)ata cmcemndm of 1D N }:er mﬂ}ﬁitﬁ. These
lons had been dete timal for
phoctye protiferation. Fighteen hours before l\mqn t pCi of
[Zm H)thymidine (Scarle, Amersham, England) (spectfic activity, § Gi
per millimole) was added to cach well. Tells were harvested onto
glass-fiber disks, and [*H]thymidine content was deterimiiied by
scintillation spectrometry.

Natural-killer activity was assayed as previously described.® In
bricf, $X10° 3*Cr (New England Ruclear, Boston, Mass,)-labeled
K362 tumor wargets in 150 pil of RPMI-1640 containing 20 pet ecnt
fetal-calf sesum (G1BCO; Grand Istand, N Y ) were incubated with
peripheral-blood s clear cells in tri round-bottom i
crotiter wells (Sarstedt, Pnncclon, ’g‘) for four hours at 37°C i m a
humidified, 5 per cent catbos e-enriehed iﬁﬁwph&rc
microtiter trays were then cmmfugcd at 150%g for 10 minutes, lnd

Table 1. Calmoslnﬂemq:tﬂm and Controls.+

Jan.13,198% - ¢,

ocmmu' i HaromuLIAcs
N=1 LYOrN N = 1) CXYON =8)
White cells/ul 47932261 51722418 6350x485 §
Lymphocytes/p) 1519287 1974= l22 E 16512241
per cent 33%2 9221 26x3 4
B cells/ul 192=15 185233 153277
per cent 9.5+0.9 9214 98=1.1
E-rosests+/gd 1195265 15552136 1 1378=197
per cent 8022 824 843
OKT/ut 1044262 15052107 ¢ 932160 §
per cent 6922 1723 % ) =4 1]
OKT4/pt 68543 74573 639=115
per cent 4522 23t 39=4
OKT®/pd A1zx4 31074 § 433x80 |
per cent 27%2 Al=3% Ziz4)
OKT4/0KTS ratio 1 “20.16 l.mzp.ui 1.6320.31
*Valuss ars 6; md-mmsxs E.M. Whitecell and diffcsenti ore i
on EDTA- blood. AN other ez coun's wene performed oo

mmmumwmmm B ocls were

mmuaﬁu OKT4, ;ﬂﬂlﬂm eu-udbylwsy\mnry
(see Merbiods). L%ﬂl&mmﬁmuﬂhﬁmdwm
25d CRVO hemmphiliacs trtstod polamarily with ciytpestipitsie.
1Significantly differemt from coatiols, P05 by Sudést’s tiest.
{Sigaifcantly differest from controls, P<001 by Swdent's t-Gest.
Sighifeintly differtat fom cantrodl, P<O.001 by Sradedts Mest.
{Sigaite diffeannt from LYORK groep, P02 by Swedan’s 14,

_ the radioactivity in a 50-pl aliquot of supornatant dina
g The pr ge of lysis was caleulated ding to
the following formala; ‘

100 xS0 (experiments! release)  cpm (spontaneoud reloase)
cpm (total release)

Spontaneous relcase of 2'Cr from targer calls, determined in the
presence of medium alone, was always less than 10 per cent of votal
releasc; total release was determined after treatment with 1 per cent
sodium dodccyl sulfate. Natural-killer activity was assessed for cach
subject ateflector/target ratios of 30:1, 13:1, and 7.5:1 by varying the
number of effector cells. Cytotoxicity was linear over this range, and
the results are given for cffector/target ratios of 30:1.

Linear Diseriminent Anelysie
In linear disert natysis the variables ssed were the per-
centage of OKT# and GIKCTB cells and thee ratio, ol lym’hoeyu

count, responses to ﬁﬁtﬁhmﬁg{h&m #nd eanican
natural-killer actmly The technique used for dnsiteu.\ion ns

volved “jack-knifing™ ic climimm the lmnble bias that resultcd
fmmcn{\ximgthe inear discriminant fumction in the subd
who had beri used for its computation.’®

ResvLrs

The GRYO group had a higher white-cell count
than the control group (P<0.01 by Student’s t-test)
but an equivalent total lymphocyte count, whereas the
LYOPH group had more lymghocytes per microliter
than the controls (P<0.01 by Student’s t-test) (Table
1). Both relative and absolute numbers of B lympho-
cytes, as detceted by the presence of cell-susface im-
munoglobulin, were equivalent in all groups. :

The absolute number of T lymphocytes, as meas-
ured both by E-rosette formation (P<0.05) and by the
presence of OKTS antigen (P<0.001), was increased
in the LYOPH group as compared with controls. The

[Sigaificamly dhievae from LYOMH growp, P<0.003 by Ssedem’s kst

absolute number of ' lymphocytes in the CRYQO
group did not differ from that in the controls and, as in
the controls, was less than the absolute T-lymphocyte
counts of the LYOPH group, as determined by the
presence of the OKT3 antigen (P<0.02 by Student’s
t-test).

The LYOPH group had a relative decrease in
OKT4 helper lymphocytes (P<0.05 by Student’s
t-test), but the abselute numbers of OKT4 cells in
both the LYOPH and CRYO groups did not differ
from those in the controls. On the other hand, the
LYOPH group had both a relatdve and absolute in-
crcasc in the number of OKT8 suppressor-cytotoxic
lymphoeytes (P<0.01 by Studcnt’s t-test) as compared
with bath the control and CRYO groups. The OKT8
population in the CRYO group was cquivalent to con-
trol valucs. Lastly, the ratio of helper to suppressor
cclls — the OXT4/OKT8 ratio — was significantly
lower in the LYOPH group than in the controls

(P<0.01 by Student’s t-test). This ratie in the CRYO .

group was cquivalent to that in the controls. In the
CRYO group, there was no difference between pa-

- tients who had been treated within the last 20 menths

and those who had not.

Lymphocyte Proliferative Responses

When compared with the lymphocyte proliferative

responses of controls, lymphecytes from the LYOPH
group showed diminished proliferation in response to
both phytohemagglutinin (P<0.01 by Student’s t-test).
and concanavalin A (P<0.028) (Fig. 1). The prolifera-
tive responses of the CRYO group were not different
from these of the controls or the LYOPH group.

Supplied by The British Library - "The world's knowledge"”

PEN.012.0264

PRSEO0003223_0002



Vol. 308 No. 2

Naturak-Kilier Actlvity

Peripheral-blood mononuclear cells from controls
demonstrated more spontancous cytotoxicity against
K562 tumor targets than did those from hemophiiiqcs
who had been treated with lyophilized preparations of
antihemophilic factor (Fig. 2). Periphcral-blood
mononuctear cclls from comrols kitled 37.8+2.8 per
cent (mean =5.E.M.) of tumor targets as comparcd
with peripheral-blood mononuclear cells lrom the
LYOPH group, which killed 21.3%3.8 per cent
(P<0.005 by Student’s t-test). The mean killing by
peripheral-blood mononuclear cells from the CRYO
group (44.4£4.2 per cent) was not different from that
of the control group, but it was greater than the kill-
ing by pcnpheral-blood mononuclear cells from the
LYOPH greup (P<0.003 by Student’s t-test).

Correjation of Responses

Among the 38 study subjects, 4 had OKT4/OKT8
ratioa lower than 0.75. The results of functional axsays
in these subjects are shown in Table 2. All four were
hemophiliacs — three in the LYOPH group and one
in the CRYO group. The patient in the CRYO group
had not been treated in seven years. The three
LYOPH subjects had the three lowest natural-killer-

activity scores in this study, each value more than 2.16 -

standard deviations from the mean for control subjects
(P<0.05). The tivo lowcst responscs to concanavalin A

B

a0l

60

cPM x 1073

0}

CONTROLS LYOPH CRYD

CON A ——

CONTROLS LYOPH  CAYO
- LYy pa—

Figure 1. Lymphocyte Proliferation in Hemophiliacs and Contrels.,
The datarepresent the mean (+8.8.M,) prolifesatve responses to
phytohemagglutinin (PHA) (1 pg per milliiter) and concanavalia A
(Con A) (10 »g per mililier}, expressed as counts per minule
(cpm). The clear bars represent the r of epntrols, the
shaded bars the responses of hemophiliacs treated with Iyophi-

- lized antihemophilic factor (LYOFH), and the black bars the re-

sponses ol hemophiliacs treated primarfly with eryoprecipitates
(CRYQ). When compared with controls, hemophiliacs treated with
lyophifized antinermophilic factor had lower proliterative responses
to PHA (P<0.01) and Con A (P<0.026). Responses am?
hemophiliacs treated primarily w:th crycprecipitates were not
ferent from those of controls or of the LYOPH group.
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KILLING
80

40
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CONTROLS LYopH cRYO

Figure 2. Nmmwot. Ap Blood M

Ceig Obinine h Hemophilis Treal-

ed with Lyophihnd Ammmm F’lﬁm (LYQFH) or Primasily

with Cryopracipitates (CRYO),

Bars rapresent the means. Naturalddlier activity against K562
tumor targets was lower in the LYOPH roup than in the controls
(P<0.008 by Studsits t-tes! O gtoup (P<0.008).
Natural-kiker aoivtwinﬁuc YO gnwpund in the controls was

and the lowcst response to phytohemagglutinin were
also seen in this group of threc subjects. In contrast,

the subject in the GRYQ group had normal natural.
killer activity and lymphocyte proliferative responses,
all values within one standard deviation of the mean of
control values.

Among the LYOPH paticnts, no corfelation could
be found between the number of infusions of antiherno-
philic factor received the year before the study and
naturab-killer activity, lymphocyte proliferation, the
white-cell count, the lymphocyte count, the absolute or
rclative connt of helper and suppressor T cells, or the
QKT4/OKTS ratio.

No significant differences in lymphocyte surface
markers or function could be demonstrated between
the patients in the CRYO group who had received
cryoprecipitate within the past year and those who had
not, and although the untreated group tended to have
higher OKT4/OKTS ratios, the differences were not
significant.

Lincar discriminant analysis demonstrated thatata
level that misidentified 2 of 19 normal persons; 8 of the
11 members of the LYOPH group and 2 of the 8 mem-
bers of the CRYO group ware classified as aboormal.
The proportion of hemophiliacs who were identified as
abnormal was significantly greater in the LYOPH
group than in the control group (P<0.01). I a more
stringent criterion of scparation was used so that no
control subjects were misidentified, 6 of the 11 hemo-
philiacs in the LYOPH group were still classified as
abnormal (P<0.01), whereas nonc of the patients in
the CRYO group were so classificd.
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Table 2. Functional Assays in 4 Subjects with the Lowest OKT4/
OKT8 Ratios and in 19 Controfe.

OKT®  NaTURAL-  PHYTOHESMAG-  CONCANAV-

OKT8 KiLer GLUTNIN ALIS A
AcTivivy REsPoNsE Resranse
* Lilling counisieminute
Controls (mean *5.D.) 1.84 3.8 87342 58,548
*0.68 122 +18,785 £13,007
LYOPH subjects .
1 0.55 7.4 53,756 6,476
2 0.63 9.8 16,1% 16,941
3 0.66 13 65,034 36,058
CRYO subject 0.63 5Ll 83,431 48,582
Discussion

These studies demonstrate that some apparently
healthy paticnts with classic hemophilia have abnor-
malities in cell-mediated immunity. When compared
with controls, hemophiliacs trcated with lyophilized
antihemophilie factor had a rclative decrease in helper
T cells, a relative and absolute increase in suppsessor
T cells, and a depressed helper/suppressor T ratio.
Functional studies demonstrated depressed natural-
killer activity and diminished lymphocyte proliferative
responses 1o the mitogens phytohemagglutinin and
concanavalin A. Lymphocyte ' counts,- ecll-sutface
markers, and functions-in the eight patients treated
primarily with cryoprecipitate did not differ from those
in controls. Although the CRYQ group was older than
the LYOPH group, this age différence was not respon-
sible for the other differences between these groups.
When the CRYO group and the LYOPH group were
comparcd individually with their age-matched .con-
trols, the findings did not change. o

In vitro evidente of impaired cell-mediated immuni-
ty has been found in two hemophiliacs with oppertun-
istic infections’ and in other patients srith AIDS.®7
The findings in our study differ somewhat from those
in these carlier studics. Patients with ATDS and sub-
jects in this study had depressed OKT4/OKTS ra-
tios,%7 depressed lymphocyte proliferative otises
to mitogens,*” and diminished natural-killer activity,?
but the magnitude of impairmeiit was much greater in
the patients with AIDS than in our subjects with
hemophilia. The paticrits with AIDS generally had an
absolute decrease in the number of OKT4 helper
cells,’>® whereas in hemophitiacs only a relative de-
crcase was observed, with absolute numbers equiv-
alent to those in controls. The patients in this study
also had both a relative amd absolute increase in
OKTB8 suppressor/cytotoxic cells; whereas only a rela-
tive increase in OKTB8 cells has been noted in patients
with AIDS."8 Since total lymphocyte counts were
normal in the otherwise healthy hemophiliacs, thesc
differences may mercly reflect the absolute lympho-
penia in patients with AIDS, which would exaggerate
the relative lack of OKT4 helpers and nermalize the
rclative increasc in OKT8 suppressors. Thus, the
phenotypic and functional abrormalitics. seen in

‘2. Maix JL. New divense balties

healthy hemophiliacs may be qualitatively-similar to
those in paients with AIDS, but quantitatively less
scvere. ' . :
Findings similar to ours have recently been reported
among populations of apparciitly healthy homosexual
mmng_'gzse subjects had a relative'"'? and absolute!?
increase in suppressor T cclls, a relative and absoluté
decrease in helper T cells,'? and a diminished helper/
suppressor T ratio.’"'? In one study,'! lymphocyte
proliferative Fesponses to mitogens were also dimin-
ished. A range of cell-mediated immune dysfunction
was gbscrved in which healthy homescxuals, homo-
sexusls with hyperplastic lymphadenopathy, and
homaesexuals with Kaposi’s sarcoma had abnormali-
tics of increasing severity.'! In one study,'? abnormal
T-lymphocyte phenetypes correlated with the number
of scxual partners per year but not with the usc of
nitrites; in an earlier study,'® abnormat OKT4/OKT8
ratios in healthy homosexuals had been detected pri-

marily amoag nitrite users. Whether the imimune dys-

functions cbserved in vitro in healthy homesexuals or
in the hemophiliacs described in this study will predis-
pose to the d ment of clinical immunosuppres-

sion and epportunistic infections is not clear,

What are the possible edplanations for the abnor
malities in ccll-mediated immunity ‘among paticnts
with hemophilia? Gonceivably, abnormal cell-mediat-
ed immunity is part of the genetic hemophilia disorder,
but this explanation is unlikely for several reasons.
Until recently, hemophiliacs did not appear to be at
greater risk for infections, other than thosc attributable
to the administration of bload products. In addition,
hemophiliacs treated only 'with cryoprecipitates had
no demonstrable functional abnormalities in cell-
mediated immunity. :

A more likely possibility ia that the immune dys-
function is acquired. Active inflection with hepatitis B

virus is probably not responsible, sice none of the 11

patienssin the LYOPH group lmd demonstrablc hepa-
titis B sutrface antigcnemia. The cause of the immuno-
suppresdion in this populatien is not known; among
paticats with AIDS, howevet, epidemiologic evidence
would #mnplicate a blood-borng pathogen. Whether or
not this putative immunosuppressive agent is respon-
sible for the abnormalitics in egll-medtated immunity
that we have sbserved in healthy hemophiliacs and for
the opportunistic infections recently described in this
population remains to be determined.

We arc indebted to Tim 8S8hager, Sue Hansal, Donna Schicich,
and the staffof the Clinkzal Immimaelogy Laberatory at University
Hospitalé of Cleveland for their technical adsistante, (o Dr. Jerrold
J. Bltner for his advice and review of the manuscript, and to Deb-
“orah Ferrato for preparation of the manuseript.
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PATIENTS with the acquired. immunodeficiency

‘ syndromc (AIDS) include male homoscxuals, in-
travénous drug abusers, and Haitian 1mm1grants to
the United ‘States."* Approuma(cly half the patients
have contracted Preumocystis éarinii pncumonia, a third
Kaposn s sarcoma, and 10 per cent concurrent Kapo-
si’s sarcoma and P. carinii pncumonia. The mortality

rate approaches 40 pér cent. Persistent genéralized:

lymphadcnopathy and diffusc “undiffercntiated non-
Hodgkin’s lymphoma have also been reported in
homosexual males and are considercd part of the
AIDS.** Nine patients (six with Kaposi’s sarcoma
and three with P. carinii pncumonia) were found to
have had sexual contact with other AIDS patients.®
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Among homosexual patieats, studics of immunolog-
ic functions have demonstrated lymphopeniaj cutane-
ous_ancrgy, reduced helper T-lymphocyte (T4) sub-
populations, increased suppressor T-lymphocyte (T8)
subpopulations, inverted helper/suppressor. T-lym-
phocyte (T4/T8)" ratios, an abnormal lymphocyte
response to mlmgcn stimulation, decreased natural-
killer-cell activity, and paradoxxcally, hypergamma-
globulmemm 12 Altered T-lymphocyle subpopula-
tions were also found in asymptomatic homosexuals,
although the abnormalitics were less severe than those
scen in homosexuals with Kaposi’s sarcoma or P. cari-
nii pneumonia.'*!* In one study an increased frequen:
cy of thc HLA-DRS5 phenotype was found in homoscx-
ual men with Kaposi's sarcoma."

Rcccntly, three cases of P. carinii pncumoma were
diagnosed in patients with hemophilia A.'S > Although
thesc paticnts had hemophilia, they had not received
immunosuppressive therapy and did not have other
underlying discases. They were heterosexuals with no
history of intravenous drug abuse. Their :mmunologlc
evaluation revealed dysﬁ;ncllon of cellular immuntty
(inverted T4/T8 ratio, an impaircd lymphocyte re-
sponse to mitogen stimulation, and a reduced number
of circulating T cclls). All had been treated with large
doses of commercially prcparcd lyophlhzcd factor
VIII concentrates as part of the treatment of their
coagulanon defect. Two of the thrce received.transfu-
sions for prophylaxis almost daily, and the third re-
ccived them every four to five days. Onc patient used
concentrates preparcd by six different manufacturers;
another, concentrates prepared by five manufacturers;
and a.third, concentrates prepared by three or four.
None used the 'same:lot of factor VIII: concentraté.
Another case of P. carinii pncumonia and oric of crypto-
spirilliosis occurring i patiénts with hemophilia A are
currently being mvcsngat:d (Evatt BL pcrsonal com-
mumcanon) .

The clustering- of AIDS in paucnts with common
sexual contacts and the occurrence of P. carinii pneu-
monia among users of factor VIIT concentrates-have
led to speculation that AIDS may bc transmitted to
patients-with hemophilia through factor VIII infu-
sion.'® Ta evaluate this possibility we performed im-

_munologic studies on healthy patients with hemophilia
treated cither with cryoprecipitate obtained from vol-

- unteer-blood donors or with commercially prepared,

lyophilized factor VIII concentrates. Eight of 22 pa-
tients had abnormal T4/T8 ratios. None of the cryo-
- precipitate users and 57 per cent of the users of com-
_mercially prepared lyophilized - concentrates had
abnormal T4/T8 ratios (P<0 003).

Mmons .
Patients with hemophilia who were bein g followed in the Compre-
"hensive Hemophilia Program of the Great Lakes Hemophilia Foun-

.dation were divided into three groups: these being treated only with
cryoprecipitate prepared from plasma obtained from volunteer
Dblood donors at the Blood Center of Southeastern Wisconsin, those
using high amounts of commercjally prepared factor VIII concen-
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