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THREE cases of Pneuawq):elis cdri, pnettrrtonia, two 
of which were fatal, have recently been observed 

in patients with severe classic hemophilia who had 
been treated with lyophilised preparatinous of anti- 
hemophilic factor (factor VIII).' Twvo of the patients 
also had oral candidiasis, and one was hsfcctcd with 
Af&cobdcferiam eeaiast=intrau!!alare: Immunologic stusdic 
in the survivors demonstrated poor lymphocyte rc-
sponsiveness to mitogens, an absolute and relative de-
crease in helper T coils, and a relative increase in 
suppressor T cells. 

The pathogenesis of this unusual syndrome, which 
resembles closely the acquired immunodeficiency syn- 
dromc (AIDS) that has been detected inn hornctsexual 
men. Haitians, and intravenous-drug abusers, is not 
known. The epidemiology of AIDS is suggestive of a 
blood-borne transmissible agent.0 Studies of cell-me-
diated immunity in patients with AIDS have dent(- 
onitrated eneraliacd impoim eat of T-lymphocyte 
function? Our sandy ttw designed Cu examine the 
immune system of otherwise healthy patients with 
hemophilia who had received lyophilised antihemo. 
philic-factor concentrates or cryopretipitatcs and who 
might be at risk for the development of AIDS. In this 
study the results of Bath lytnpl(taeylo-oubpupralut our 
surface-marker assays and lymphocyte functional as-
says were found to be fsigniftcaotly pbri rural in the 
group of patients receiving lyophilised preparations of 
antihernophilic factor: 

MaTItODS.

Subjects 
The study population comprised I9 healthy patients with classic 

hemophilia and 19 age-matclat-d eppatsntly healthy mate oAnuuha

Fstan the De rttaants of AMOActoe, pathology, and Skeneay, Coe 
±harm 

Resent university School tf  Fldietas awd Haspidb d Qsy4 nnl, 
Cleveland. (2ate. Adrk:ts esprit oHxnuc to N. Láoemtrt at the Division of 
tnfeetioes Disiasan, Unt+sasl y ttcupAalt of Clsrtlaad, 2075 Abingltzs RA.. 
Qewlend, 01144100. 

Sepponad in put by pears a„01451 and RR•etbo) 
tam 

tea Hatd"pd lo* -
twtet of Health and Oy onu Burnt 0, MnntesstWait Assesiatan and as North-
cast ohio affiliate Pr. l.adetvisa is the reripiee of A Nev 

ix-fidgalea ittaesrcu 
AwardlAM•233ZI) fromfat natalInotrdasofeletas. Dr, WtidyisoCaroar 
1ovetirptor of the American Heat Asoetiation. 

Each sub
- 

ject was studied concurrently with his age-matched con-
trol. Uf the 19lirtnophditcs it were seyencly affected (aadhtme-
philic-factor coagulant titer lincter VIiFC) <0.01 U per milliliter), 
and I was moderately abetted (antlhemoplrttc;peter deer — 0.04 U 
per milliliter). Eleven patients, all severely alkcted, were enrolled in 
a home-therapy ptcgmm and had rtteh'ed from a to 20) lnlientooa 
(medlar. ll to ll  1 oflysphdiaad antilawncphilic facer during the 
year pretodlog the steady. Norm had a eecngsdaod circulating anti- 
coagulant egaitst antilsemophilie Farrar, One pat ant on *005 00;;' 

had had a syidaumi ncacmhiiug idiopathic thtaunbei ytopetic put 
-

pe n o*d saaaatttdiod ducittg remiadon, wla`lt iskiug rata medieatiou, 
six rnentbs after sldesecttemy. Thin group ®f l I patirnu was Heists-
fleet as "iYOPif " 

Seven of the tight other bsmopbaiteca bah revtrc disease. Pottref 
them had (rent treated with cryppredpiesoo either alone (three pa- 
tients) orwp4 iaiwntid twice wills lyophilized antihemophitle ficteu 
(one pnoiestt): onat of thane patients had a Circulatin g anticoagalint 
against nntihewapitigc hoer. Four or the night patient; three of 
whose hod *sonar lawn touted with ,yaspregipi Ate 

(tins 

had ts-

ceieed orals• Crash freaon plauas). bad had no therapy for 20 months 
or manse 6a41arts our stud o i tw of them had circulating anticoagu-
lint against antihemophilic fSctor. Thin group of eight patients was 
identified as "GRYO." The mean age (*SD.) of the patients with 
hemopltilya was 12±5 years, and that of the controls was 32-10 
yearn, Tint C11tYQ poop and their asitUols (38e1D and 40±10 
)—ca. retpevti. ) ware older thos the LYOPH group and their 
controls (both 25±5 yeas±) {P4n.Ol by Stodeht's t-teat), 

Spechnsa Collatslian toad Cell Prepatalw a 

Venipaneturs was perfnrisa4 sines i 4rined. courant wasob-
tained anti the pusattw n of din utrresaebss as Human smen-
tation of Case Western Reserve University School of Mel ' e. Pr-
ripheral blood.was collected in EDTA for complete blood counts 
and whirs-gals d5l1 to t 4noitnw. Hcparip pceiphceal blood was 
fractionated by the standard Ykwll-Hypspue gta ant tensteefi a-
tion technique, and peripheral-blood monunudear cells weeeused in 
assays for ly i nphoeyte markers and runt on. The investigator per 
forming the ants'ys — with the ersceptirit of prnlhatisp Ad*, s -
were blinded with respet to the Idendrp ol'prthhtrts sad eantrots. 

Lymphasyts $usher 

M.rkar 

g(udlss 

Lymphocyte surface markers were counted by means of an auto-
mated flow-eytometer system. The same lot of reagents were used 
throughout the investigation, end all reagantA had been previously 
standardized foe optimal specificity and sensitivity. The accuracy r r 
flow cytemetry in thin study was vtri5e4 by petlbnnsog parallel 
manual aa+d aotomusA nsn4ner stsad ee on the feat genop of eight 
aublset4: s)re resolstwssa witl'ain Spar aeon oho ae another, regardless 
of the ritothod used, . .

A rnaasnt mewed g ereltairAac was usstd to daterankie the total 
camber of T nails, an ao.csatd by spouusncows slampwrydrtory'te 
roseate formation (E roseeeo). and the tour number tel B 
cells, as discerned by the presence of cell-surface immunoglohulin. 
Total H cells were assayed by dieter ltaartatwtluorescencc, with 
the use of fuortoein isothioeyanate-labeled F(sb')e fragments of 
goat Igc antatotal human immunogtedtthns (Rsalcntust (Itiska, 
Mints.). For both these mashers at least 300 calls wErc counted 
through a rnleedlcepe c4aiplrod for ak aeeatiaj-phase contrast 
britht-Acid sod apidilatainrsisn fhwrtessimee (Uidus. Lett, 

ltocl94n. NJ.). ' 

4jaoeec1 

of 

direr P[ rs l a dboW4+ to T cell, bolt eanlntrA 
with ass anetomated itoww wmctey system (EPICS V. C stlier Elec-
tmtint, l4iattah, Th.). lt1ith an argon law net at485 Net, 300 toW, 
the f it+eard light eta ter and rtghwngte grsaia'6ureescrrsae signals 
were wlltcd!4 as a cytepyraea fate anslyala olposieive and negative 
lymphocytes. Poai*e pelh were clearly separated from negative 
cells, and a total of 10,000 calls were aiuilyietd far each nnrter 
eaamiraed. `Jha nwriun rsaartodonal atestibodins used were OKT3, 

OKT4, 

an 

Td OR$ (Oatho, 1tor49a, N t

h.). 

I'sncilcnoJlyOKTS 

deftnm periph,ttal T calls, 4*T4 defines the homes 1peiperluutucer 
T-mill sttbiee: and ©STS definer the cuppttasor/eytswntc T-ixll 
suliset. 
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Absolute numbers of eiJ the above lymph yte marker.potddve 
subscu were dkrived from the white-all and differeu; W counts and 
were retarded as the number ptwhhc per ntiaulitcr. 

Assays of Lyttlphooyts Funcllon 

For attay% of Iynophoctyc prollferatlon, 10' perlpherat-blond 
mononadcar calla suspended in 100F.I o P Ii -1640 (AA Nee,
products, Ws1 tersyille, Md.) plus 10 per tent heat-ietativated 
pooled human serum were cultured in quldro11t2ee Mi bt3ttorned 
microliter wells (Fukon Prodeeti, Oltnard, Caw..) whit or w4t1144tt 
mitogen for three days at 37"0 in a hurnidW. 1, 5 per Bones daboer 
dioxide-mrichcd atmosphere. Purified phytohemeggiaiinln (Bur- 
roughs Wellomne, $esearch Triangle Tut, NC.) teas wed at afinll 
conceatrat un of I µg per milliliter, and conesnavg1ln A ̀ ('Phsensada, 
Piacalawsy, NJ.) at a concentration of 10 FIg pw rnThNtio 770696 
concentrations had been determined prertou ly to be optitrttl fix 
lysmphoclye pmliferatian. Eighteen hours hefere harem;, I p(i of 
[ H]thyraidite° (Searle, Ameriham, CngUnd) (ipccltieaetivity,3Ci 
per miilimolc) wan add to eadt well. Cello were Merle a onto 
glass-fiber disks, and [NHJttsyroArs; content wan- deteriltheed by 
scintillation ipectrtrm 47ry. 

Natural•kilier activity was assaayed at previously dorcribed! In 
brief, 5X105 "Cr (New En land J4udear, Baatdn, Maas.)-iaitcled 
£562 tumor targets in 150 frl otRP\ll-Id40 containing 20 per cent 
fetal.rolftentrn (O1BCO; fhand 3s5a s'1, N.Y.) were ktrdtleted with 
peripheral-blood morionuctett calls in triplicate round-bottan m14 
cretiter wells (Sarstedt, Princeton, N,1.) for four hour, at 3TC in a 
humidified, 5 per cent tarton elluet' nailed atmosphere. The 
microliter trays were then centrifuged at 150X1 far 10 minutes, and 
the radioactivityin a 56-Al atiquint of aupnmatuat was stteatured in a 
gamma counter. The percentage bfiys)t was calculated aceordiag to 
the falbwktrg formula. 

100 
xopm (estpenpxnitl raleaae) _ c~ntt E rtatwcw eatesao) 

cpm (total reimue) 

Speanst aotla rdeau of -ICr Ram target cells determined in the 
presence o(tncdium talons, was alw ittya Iran theta 10 per cult r f vital 
releaser total release was determined after treatment with I percent 
sodium dodecyl sulfate. Natural-killer activity was assessed for each 
subjcctatcf ecwr/targatratiouof5t1:1, 1 f l,attd7.3:Ib)•varltyngthe 
number of atrector tells- Cytotoxicity was linear over this range, and 
the results are given for ethttor/target reties of 201. 

Ltnetar DlserimiAatlt Aflhlysis 

In linear ducriminant analynk the vatiahia used Kite the per. 
centage ofOitTi and OKTO cells sad their ratio, total lympsrocyte 
count, eespoenru to p}tyt°harnsttglatJesie lad t+etadtavalin A. and 
natural-killer act, sty.' The technique used for dannlleatioe et» 
vdved ")J-ack-kailin " to tlieainate the iimable bin that resulted 
from evaluating thcllne*e dii*citns n.et t6acdee isuth° same sulr)acrta 
who had beets used for its computation.1° 

RMULTa 

Perlphattsl-Flood Caen counts 

The CRYO group had a higher white-cell count 
than the control group (P<O:(II by Staidcatt's t-test) 
but an equivalent total lymphocyte count, whereas the 
LYOPH group bad snore lythpphocytec per microliter 
than the controls (P<0.01 by Student's !-test) (Table. 
1). Both relative and absolute numbers ut B lympho-
cytes, as detected by the prcacnca of cell-surface im-
munoglobul]n, were equivalent in All grtmeps. 

The absolute number of T lymphocytes, as loess- 
ured both by E-rotate loryna,tion (P<(-05) end by the 
presence of OKTS antigen (P<0rt301), was increased 
in the LYOPH group as compared with controls. The 
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Table 1. Call Arselyaea in HamnixAsci and Controls! 

Cw.mns   tw.,armu,n  uauae ICW, 
04 - I91 LLittfN tt - 11) tt]"YO N -5) 

white cells/1l 4793*261 31723419 6330±465 t 
Lymph0cy00µl 1319±17 19742122 4 1651±241 

per cent 33±2 39±2t 16-3 tl 
E retk/µl 142±15 135!_33 153±71 

percent 9.5±09 92±1.4 91±1-1 

E-rosems+/p3 1195265 1335r5310 1378±197 
percent 5082 7534 54±3 

oKT34s1 tO34r62 15tus 10'7 t 932±i eo c 
percent 6922 21±35 600'4 tl 

4KT41pt 693±43 745±73 639±115 
percent 45±2 39231 39=4 

t3KTVFI 417±41 510074 s 433-x40 1 
percent 2722 41±33 23=41 

OKT4'uxT5 ratio 1:694[0.14 l@±q-17 t 165±031 

-vagzt 4rravarera4d i moss it.a.al. K t }dirfnssesl oxoaoeuporoend 
en rsDTA-lrswd prrienl Wr1 Sit aeiv ml wur9 won ralbr ed an pwnipAoal-Naop 
arono oelr5 east atrtlwd ty P -ityps 4.ss*i swans maAhVdse, f aria ens 
dieoaealar a4plara addklnaw to-M&W.'a Matt4tr 4rartla6rarrot.aes 
tutu.. Ws' 6s' s m*Qa i.QKT4. r A Cutts atelier won eou6ed by Wow eyurnaty 
(,rr D7atAs). LYFmI aawata aiw wYd±iii t)othmr4wa6ns trMarsaw. 
sad C1YO1as tkEen aeOed 7ek.rnlrwak or95ta}tws 

rs y dntuut to earns, re3WAa b' Ss45ot r bins'. 
47w0 rely dream two enact.. P'td.Ul by asdem`s to o. 
IS,ptu sty daawstita, t rraaa, i<eetl by [sasses s et. 
1Si5pllautt9 del $waoa L t am+p, / Otar is.diathaaw. 
taitelaruaw us ire aa6 alxdMI Pal, r±9.m 9 earner. 8464 

absolute number of T lymphocytes in the CRYO 
group did not dili'er from that in the controls and, as in 
the controls, varas 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 hi 
OKT4 helper lyrrtphocytca (P-<O.05 by Student's 
I -!cat), but the absolute 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 relative and absolute in- 
crease in the number of CKT5 suppraaaor-€ytweatic 
lymphocytes (P<O.OI by Student's t-test) as eentpatred 
with both the control and CRYO groups. The OKTS 
population in the ORYO group was equivalent W cons 
trol values. Lastly, the ratio of helper to suppressor 
cells — the O (T4/OKT8 ratio — was significantly 
lower in the LYOPH group than in the controls 
(P<0.01 by Student's t-test). This ratio is the CRYO 
group was equivalent to that in the controls. In the 
CRYO group, there was no difference between pa-
tients who had been treated within the last 20 months 
and those who had not. 

Lymphocyte ProllWirtivs Responthas 

When compared with the lymphocyte proliferative 
responses of controls, lymphocytes from the LYOPH 
group showed dhltinished prolllras4on In response to 
both phytohcmagglutinin (P<0.01 by Stutfcat's t•test). 
and concanawalin A (P<0.023) (Fig. I). The ptculifera-
tive rerporitci of the CRYO group were not different 
from those of the controls or the LYOPH group. 
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Natural-KNler Aetivly 

Peripheral-blood mononuclear cells from controls 
demonstrated more spontaneous cytotoxicity against 
K562 tumor targets than did those from hemophiliacs 
who had been treated with lyophiliacd preparationsof 
antihcmophilic factor (Fig. 2). Peripheral-blood 
mononuclear cells from controls killed 37.8 2.8 per 
cent (mean ±8.E.A1.) of tumor targets as compared 
with peripheral-blood mononuclear lulls froth the 
LYOPH group, which killed 21.34:9.8 per cent 
(P<O.005 by Student's t-test). The mean killing by 
peripheral-blood mononuclear cells front the CRYO 
group (44.44.2 per cent) was not different from that 
of the control group, but it was greater than the kill-
ing by peripheral.blood mononuclear cells from the 
LYOPH group (FGO.005 by Student's t-teat): 

COrrelation ci Responses 

Among the'38 study subjects, 4 had OKT4/OKT8 
ratios lower than 0.75. The results oft'netional assays 
in these subjects are shown in Table 2. All (bur wicre 
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 throe 
LYOPH subjects had the three lowest natural-killer-
activity scores in this study, each value more than 2.16 
standard deviations froth the mean for controlsubjjects 
(P<0. P5). The two lowest responses to concanavalin A 

esrrtioLs LYOPN CRYo tOW#OLS t,YoSlt Car" 
PHA - CON A --~ 

Figure 1. Lymphocyte Proliferation In Hemophiliacs and Controls. 
The data ra presint ttte stein ( S.( iN rispofases to 
phytohernapglulitin (PMA) (1 pg par mil 'ter) and conearteYAfrtA 
(Con A) (10 rug per rnisiibtl, a wrrtssed as trpunts per rttimtlis 
(cpm). The clear bare represent the responses of controls, the 
shaded bars the responses of hemoplttliacs treated with lyophl-
lined entthemophilio factor (LYOPH), and the Mack bars the re-
sponses of hemophiliacs treated primarily with eryoprccipitates 
(CRYO). When compared with controls. hemophiliacs treated with 
lyopNTled andhaniophilic factors ad lower protlferltW. respctrntes 
to PI4A (P<0.01) and Corr A 0CJ, Rarponps amore 
hemophiliacs treated primarily with cryoprccipitates were not dif-

ferent from those of controls or of the LYOPH group. 
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CONTNOLS LYOPH eRYO 
Figure i. Natur*14e.c Atxhltyof Pattphoral A tugatsattatear 
Cells Obs*Fned from fofltre s sad Pal5et4aw5h HemopMrta Troll- 
ed with Lyophifisell Antiltemopltft Factor (LYQPH) or Prin eriiy 

With Cryoprsoipll stns (014Y01. 
Bars rep es{Irtt Our mains. Naturll141isr so ditty a slim« Kin 
tumor targets was tear the in  LYOPH group than In Ins controls 
(P<O.00g by t)nnrsna'b t-4fs1) or the CRYO group (PeO..0t>`~, . 
NaturaI4d5er aeivtty fit the C kYC 9i tip sled in the eor eft was 

divalent 

and the lowest response to phytolictnagglutinin were 
also seen in this group of three subjects. In cushiest, 
the subject in the CRYQ group had normal natural-
killer activity and lymphocyte proliferative responses, 
all values within one standard devbatfoa of the mean of 
control values. 

Among the LYOPH patients, no corre lalton could 
be found between the number ofinfusions-of antiherno-
philic etor received the year before the study asid 
natural,kiler activity, lymphocyte proliferation, the 
white-cell courit, this lymphocyte couwt, the absolute or 
relative count of helper and suppressor T cells, or the 
OKT4/O.KT8 ratio. 

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

Linear discriminant analysis demonstrated that at a 
level that misidentified 2 of 19 normal persons, 8 ofthc 
11 members of the LYOth group and 2 of the 8 md t-
bers of the CRYO group were clan shde as abnormal_ 
The proportion of hensophiliaca who wereidentified as 
abnormal was sign fkesndy renter In the LYOPH 
group than in the control group (P.c0,01). Jf a more 
stringent criterion of separation was used so that no 
control suljjcsis were ratatdcntt cAl, 6 of the 11 hemo-
philiacs in the LYOPH group were still classiled as 
abnormal (P<O )1 t, whereas none of the patients in 
the CRYO group were so classified. 
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Table 2. Functional Assays in 4 Subjects with the Lowest OKT4f 
OKT9 Ratios and in 19 Controts. 

OXTV Nnn:ut- Pannnrx o. rb"clr,v. 
corn Knn cwranv m A 

Aenvnr Rairovi Revnv~ 

• ir-arns rn,5sa60a 

Control, („.an '-3.D.) 184 37.t 97,342 - 58,548 
n0.69 =12.2 ±10,165 113,007 

LYOPM tnbjccts 
t 0.55 7.4 53,356 6.476 
2 0.67 99 16,790 16,941 
3 0.66 73 65,034 36.058 

CRYO t"bjrrt 0.63 51.1 83,431 48.582 

Discusstory 

These studies demonstrate that some apparently 
healthy patients with classic hemophilia have abnor-
malities in cell-mediated immunity. When compared 
with controls, hemophiliacs treated with lyophilized 
antihen wphilic factor hod a relative decreusc in helper 
T cells, a relative and absolute incrust in suppft**or 
T cells, and a depressed helper/suppressor T ratio, 
Functional studies demonstrated depressed natural-
killer activity and diminished lymphocyte proliferative 
responses to the mitogena phyttrltemagilutiurin and 
concanavalin A. Lymphocyte towns, t9cl1surfaec 
markers, and functions-in the eight patients treated 
primarily with cryoprccipitatedid not differ from those 
in controls. Although the GRYO group was older than 
the LYOPH group, this age difitrente was nort respon-
sibic for the other dillcrcncci between these groups. 
When the CRYO group and the LYOPH group were 
compared individually with their age-matched con-
trols, the findings did not change. 

In vitro evidcnec ofimpaircd cell-mediated itnrnuni-
ty has been (band in two hemophiliacs with opportun-
istic infeedosns l and in other patients with AIDS,17
The firsdirrgs in our study differ somewhat from those 
in these earlier studies. Patients with ATDS and sub= 
jects in this study had depressed OKT4/OKT$ ra-
tios,6"7 depressed lymphocyte proliferative responses 
to mitogena' 7̀ and diminished natural Toiler activity,s 
but the magnitude ofimpairrnent was much greater In 
the patients with AIDS than in our subjects with 
hemophilia. The patients with AIDS generally had an 
absiilule decrease in the number of OKT4 helper 
cells,"-" whereas in hemophiliacs only a relative. de- 
crease was observed, with absolute numbers equiv-
alent to those In controls. The patients hi this study 
also had both a relative and absolute ]nermse in 
OKTB,oppressor/Cytotoxie cells, whereas only a rela-
tive increase in OKT8 cells has been noted in patients 
with AIDS.t'3•a Since total lymphocyte counts were 
normal in the otherwise' healthy hemophiliacs, these 
differences may merely reflect the absolute lympho- 
penia in patients with AIDS, which would exaggerate 
the relative lack of O1CT4 helpers and normalize the 
relative increase in OKT8 suppressors. Thus, the 
phenotypic and functional abnormalities, seen in 
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healthy hemophiliacs may be qualitatively similar to 
those in patients with AIDS, but quantitatively less 
severe. 

Findings similar to ours have rettinily been reported 
among populations of apparently healthy homosexual 
men. Tbese subjects had a relative't,12 and absolute12

increase in auppr'tssor T cells, a relative and absolute 
decrease in helper T cells,t 2 and a dimks hed helped 
suppressor T ratio.",12 In one study,it lymphocyte 
proliferative responses to mitogens were also dimin-
ished. A range of ecli-mediated immune- dysfunction 
was observed in which healthy homosexuals home- 
sexustis with hyperplastic lymphadtniopsthy, and 
homosexuals with Kaposl's sarcoma had abniarmali- 
tics of increasing scvcrity." In one studY,12 abnormal 
T-lymphocyte phcaotyrpes correlated with the number 
of sexual partners per year but not with the use of 
nitrites; in an earlierstudy,'3 abnormal OKT4/OKTn 
ratios In healthy homosexuals had born detected pri-
marily anteag nitrite users. Whether the immune dys-
functions observed in vitro in healthy homosexuals or 
in Use hcmophiliataa described in this study will prcdis- 
pose to the dcvclopnscnt of clinical imniunt3suppres- 
sion and Qpporetlnistic infections is not clear. 

What are the possible oaiplanatouns for the abnor-
malitits in cell-mediated immunity among patients 
with ht philsl (lon,ceivably, abnornal cell>rncdiat- 
ed immunity is part ofthegenetic 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 those attributable 
to the administration of blood products. In addition, 
hemophiliacs treated only 'wit cryoprecipitates had 
no demonstrable functional sbnorstialities in cell-
mediated immunity. 

A more likely possibility Is shat the immune dys-
function is acquired. Active minion with hepatitis B 
virus is probably not respon1 e, sine[ none of the I1 
patiettl+ssin the LYOPH group I d demonstrable hepa-
titis Il surface atstigcnornia. Thu cause of the immuno-
suppraulson in this populatielt is not known; among 
patio with AIDS, howevess tpidsmiologic evidence 
would /ajtiplicatt a blot d-borl4r, patisc en. Whether or 
riot i s putative immunosup tssire agent is respon. 
sible'llie the abnormalities in hell-mediated immunity 
that wOave Nerved in healthy hemophiliacs and for 
the opportunistic infsetlons iecently described in this 
population remains to be determined. 

We are indebted to Tim Bhgatr, Svc Hansel, Donna $chleich, 
and the stafvf the Citnlc 1 immunology Laboratory at lfnirersity 
t4eep ii of Ctevel nd for their teeMikat 54*i6ranee, to Or. Jerrold 
J. ln±r for 614 ache, and e4vtew of he manuscript, and to Deb 
orah Ferrate fat preparation of 'the raanttattpt. 
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. .:T-LYMPHOCYTE SUBPOPULATIONS IN' 
PATIENTS WITH CLASSIC HEMOPHILIA 

TREATED WITH CRYOPRECIPITATE 
AND LYOPHILIZED CONCENTRATES 

JAY E. MENITOVE, M.D., RICHARD H.,ABTER, M.D:, 
JAMES'T CASPER, M.D., STEPIIFN J. LAVER, l\'I.D., 

JEROM€ L. GOTTSCHALL,-M.D., . . . 
JAMES E. WILLIAMS, M.D., JOAN C. GILL, M.D., 

DANA V. WHEELER, R.N., VICKI PIASKOWSKI, B.S., 
PHYLLIS KIRCHNER, B.S., 

AND ROBERT R. MONTOGSIERY, M.D. 

PATIENTS with the acquired immunodeficiency 
syndrome (AIDS) include male homosexuals, in-

travenous 
drug 

abusers, and Haitian immigrants to 
kite Ilnited'Staftcs.r  -s Approximately half the patients 
have contracted Pneumocyrlir iarinii pneumonia, a third 
Kaposi's sarcoma, and 10 per cent concurrent Kapo-
si's sarcoma and P. carinii pneumonia. The mortality 
rate approaches 40 per cent. Persistent generalized 
lymphadcnopathy and dilfusc undifferentiated non-
Hodgkin's lymphoma have also been reported in 
homosexual males and are considered part of the 
AIDS.'-' Nine patients (six with Kaposi's sarcoma 
and three with P. carinii pneumonia) were found to 
have had sexual contact with other AIDS patients .6
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Among homosexual patients, studies ofimmunolog-
ie functions have demonstrated lymphopenia; cutane-
ous ane.rgy, reduced helper T lymphocyte (T4) sub- 
populations, incakeased suppressor T-lymphocyte,(T8) 
subpopulations, inverted helper/suppressor T-lym-
phocyte (T4/T8) - ratios, an abnormal lymphocyte 
response to mitogen stimulation, decreased natural-
killer-cell activity, and paradoxically, hypergamma-
globutinemia.7' 12 Altered T,-Iymphocyte,subpopula-
tions were also found in asymptomatic homosexuals, 
although the abnormalities were 1c25 severe than those 
seen in homosexuals with Kaposi's sarcoma or P. cait-
niil pneumonia.ls," In 

one study an increased frequen-
cy ofthc HLA-DR5 phenotype was found in homosex-
ual men with Kaposi's sarcoma.10

Recently, three cases of P. carinii pneumonia were 
diagnosed in patients with hemophilia A."s Although 
these patients had hemophilia, they had not received 
immunosuppressive therapy and did not have other 
undcrlvine discases: They were heicroacxuals with no 
ntstory of intravenous drug abuse. -1 heir immunologic 
evaluation revealed dysfunction of cellular immunity 
(inverted T4/T8 ratio, an impaired lymphocyte re-
sponse to mitogen stimulation, and a reduced number 
of circulating T cells). All had been treated with large 
doses of .commercially prepared lyophilized' factor 
VIII concentrates as part of the treatment of their 
coagulation defect. 

Two 

of the three received.transfu-
sions for prophylaxis almost daily, and the third 're-
ceived them every four to five days. One patient used 
concentrates prepared 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: corlcentratE. 
Another case ofP. carinii pneumonia and one of crypto-
spirilliosis occurring in patients with hemophilia A are 
currently being investigated (Evatt BL: personal corn-
munication). 

The clustering cf AIDS in patients•with common 
sexual contacts and the occurrence of P. carinfi pneu-
mtmia among users of factor VIII concerni rates• have 
led to speculation that AIDS may be transmitted to 
patients. with hemophilia through factor VIII info- 
sion.ls To evaluate this possibility we performed im-
munologicstudies on healthy patients with hemophilia 
treated either with cryoprecipitatc obtained from vol-
unteer -blood donors or with commercially prepared, 
lyophilized factor VIII concentrates. Eight of22 pa. 
tients had abnormal T4/T8 ratios. None of the cryo-
precipitate users and 57 per cent of the users of com-
mercialIy prepared lyophilized concentrates had 
abnormal T4/T8 ratios (P<0.003). 

llieisloDs  
- 

' 

Patients with hemophilia who were being followrd in she Compre-
`hcnsive Hemophilia Program of the Great Ickes Hemophilia Foun-
darion were: dk ,lad into three groups: those being treated only with 
cryoprecipitatc prepared from plasma obtained from volunteer 
blood donors at the Blood Crater of Southcastcrn Wisconsin; those 
using high amounts of commercially prepared factor VIII eoncen-
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