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Summary Fifteen haemophiliac patients acquired 
• antibodies to human T-lymphotropic virus 

type: III during 1984. One batch of factor; VIII concentrate 
given to all these patients is presumed to be the cause of the 
scroconversion.'Af inher eighteen paticntswho received the 
same batch did not scroconvert and oneother patient became, 
scropositive but had not received this batch. Before 
transfusion of the implicated batch the patients had low 
T-helper-all• -numbers and T-helper/suppressor ratios; 
neither changed in those who seroconverted. The probability 
of'seroconversion was independently related to the pre 
existing low T-helper/suppressor ratio, the number ofvialsof 
the implicated batch transfused, and the tent annual factor 
VIII consumption. Ten other patients received a batch of 
factor IX concentrate from the same donor plasma; none of 
these patients scroconverted. 

Introductiorr 

SUBSTANTIAL evidence has accumulated that the most 
likely cause of'the acquired immunodeficiency syndrome 

• ,AIDS) is human T-lymphotropic virus type IlI(HTLV-III, 
• otherwise known as lymphadenopathy-associated virus). 

Transfusion of red cells, platelets, or factor VIII and IX 
concentrites may result in the appearance ofanti-HTLV-Ill, 
and in a small proportionofseropositive recipients symptoms. 
of the AIDS•rclatcd complex or AIDS will develops,, Tats 
for anti.HTLV-III on stored serum samples from 
hacmophiliaci have shown that seroconversion was first 
detectable in 1978 in the United States,5 and no later than the 
following year in the United Kingdom (R. A. W., IL S. T., 
unpublished). 
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In contrast to haemophiliacs elsewhere in the UK, almost 
all patients attending the Edinburgh Haemophilia Centre 
have received factor VIII and IX -concentrates prepared 
exclusively from locally oolleeted plasma by the Scottish 
National Blood Transfusion Service (SNBTS). Until 
recentlytherewereno reportedcasesofAlDS inScotland and 
it therefore seemed possible that our patients might not have 
been exposed to HTLV-lli. However, the long incubation 
period between infection and the appearance of AIDS means 
that some symptom.free carriers of IITLV•Ili might have 
donated blood. We have previously repotted seductions in 
the absolute T-helper•eell numbers and the helper! 

'suppressor ratio in our patients; because our donor 
population was apparently AIDS•free, we concluded that 
these immune changes were the result of infusion of factor 
•VIII conccntiata perseratherthan infection by HTLV-I1L' 
We have now confirmed, by testing stored serum samples, 
that at the time of our previous study' (spring 1983) all the 
patients who received solely SNBTS blood products did not 
have anti-HTLV•111. 

As part of the continuing assessment ofour haemophiliacs, 
we have now observed that sixteen of our patients acquired 
anti•HTLV.11 [.during 1984; all but one of these patients had 
received a common batch ofSNBTS factor Vi ll concentrate. 

. Patients and Methods 

Anti41TLV•II1 was detected as described ptcviouslys in serum 
samples which had been'collcetcd periodically from all patients and 
stored at -20'C. Lymphocytes were counted with a `Coulter S 
Plus'- Subsets were quantified by indirect immunofluorescence 
with T4 or T8 specific monoclonal antibodies in the first layer.' 
Statistical analysis of differences between groups for any,variable 
was done by the Wilcoxon rank sum tat andof the changes within 
groups by the Wilcoxon signed rank sum tat. The effect ofsevczal 
variables simulraneously on the probability of secoeonvcrsion was 
investigated by means of multiple linear logistic regression. 

Thirty-four patients with haemophilia A(twcmy-nine severe, five 
niodero tc) ofinean age 27.6 yarn (range 10-49), eight pa dents with 

.haemophilia B (four severe, four moderate) of mean age 26'2 years 
(range 8-56), and one patient with severe von Wilkbn nd's disease 
(aged 56) were studied. Antibodies to factor V11IC were present in 
three patients with severe haemophilia A. Serum samples collected 
in late 1983 and early 1984 were all negative for ami-HTLV-11I. 

During 1984 all patients in this study were treated on demand 
with multiple batches of SNBTS factor VIII concentrate of 
intermediate purity. In addition to factor Vill, two patients with 
haemophilia A with antibodies to factor.VII IC and all the patients,. 
with haemophilia B received SNBTS factor IX concentrate 
('Defex').r heformertwopatients also received aFEIBA'(Iminuno). 
Two haemophilia A patients (one with ananti•faetorVill inhibitor) 
also received commercial high-purity factor VIII concentrates. 

No patient was known to have risk factors for developing 
antibodies to HTLV III other than the replacement therapy. 
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TUELINCET,AUGUST3,1985 
Results 

Between April and October, 1984, anti•HTLV.III 
developed 10 sixteen patients haemophilia 

aru,0A e1 rrpowre 
600 ltt[v•I9 serapos.a„r '09 

$1 
° 

with A (see table), The transfusion records of these patients showed that all but 

____ed 

60 one had received a common batch (A) ofSNBTS factor Vill
between March and May, 1984: Of 60all the other batches of 
factOrVIII transfused during this Periodthe nextmost likely implicated 

b u 
o cl batch (B) was transfused during January, 1984, and -was given to only nine of the sixteen 

41 
patients whoseroconverted. The source of HTLV•III in the one patient wtth.severe haemophilia A 

m 2 
' who did not receive batch A remains obscure, but he did receive batch B. He had an 

a 
o orthopaedic operation in November, 1983, covered by SNBTS factor VIII, but sinceJanuary:1984, 

s 
6s 

0 
1°he had received treatment on only3 occasions with factor VIII from batch He bad not received  B, 

anyeommercialfactorVill. 

26 I9 
Weeks

between

In addition to the fifteen 
1"nsfused,Anddevetopmentorant 4 HTLY-II1. W~ 

patients who are known to have Serolc d a further eighteen patients received 
the implicated batch A. Scrum samples from these patients have beencollectcdatleast4 

The fill cn patients who seroconverted used significantly more vials of batch A (p( 0.01) and also had a higher annu:E 
months(insomeeasesup 108 months) after transfusion of batch A and have been negative for anti. HTLV-HI. 

factor VIII consumption(p(0.01) than theeigheeen patients who did not seroconveec (figs 2 and 3). These three factors The shortest time fmm first infusion to the presence of detcetable antibody was 31 
days.'However, for muse patients 

were assessed simultaneously by applying multiple linear logistic regression analysis to the data 
from"the 24 patients it is difficult to estimate the minimum time between infusion and the 

development of anti•HTLV-III because 

with complete obse igrons. The effect of the helper(
suppressor ratio was significant (p<0•02); the number

the patients had repeated infusions °fthc
implicated batch (fig 1) and the serum 

of
vacs of batch A used and annual factor Vill consumption
achieved significance samples were taken only periodically, mostly every few months. One of the patientwho received 81 bottles 

test)•only at the 1070 level 
argued In theeirtswouldberea nabldyitcouevariaguedthatotte-tailed of the implicated batch was negative at 20 weeks but positive at 40 weeks.

tests would be reasonable for these variables, in which case significance at the 5% level would be achieved. The
Lymphocyte subsets were investigated 

fitted equation with all three terms included was: in twentyfour of the patients during the spring of 1983' and in the autumn of 1984 (Iab1e)_ In 1983 the D(0.63-2•J2Thr1's*0.074 n+0.031 snn) 

Fit*e:P(o•B3-2•Sz'Ft✓[3+o•074 patients in whom anti•HTLV-III later developed had lower T helper/suppressor ratios (mean1'51,, 
is+o•osa,nn) 

thedian 1.24) than those 
who did not seroconvert(2.11, 2-10)' d the cvntrolS,(2.05,1l t 93). The d ifference 'between 

where n is the number of vials of batch A and ann 
the total 111 annual.usage owf ththe two patient groups just failed to reach statistical

significance (p-O06). In 1983 the 
nine patients with a helper/suppres 

(in 
thousarids,ofor rat 

at iis), Eight of a 
s io of 61.5 seroconvertedcompas 

.' 
absolute T•helper•eellnumbers in those who subsequently seroconvelted were significantly lower 

s; ; eight °f nine patients  more than 40 using 
i re thicenwithhighe 

batch batch A than those in the controls, whereas there wasnodifler lower than 
those

in the contr ls, 
whereasthere

tween the Concol 
s a
n

nd
wh

seroconverted Compared 
evnty.of 

w'1h seven of twenty-three with lower usage; eleven of thirteen seroconvert(table). Ot
ffd 

normal in both groups. There were no significant changes in 

Patients using more than 75  000 uni is offactor VIII seroconvertedcom~ared with four of nineteen using less. and suppressor helper numbers or in the helper/suppressor ratio , between 1983 and 1984. All patients are clinically well;twop tients have persistentsplenomegaly which appeared after the infusion of batch A, 
LYMPI[Oft;TE SVttSErs OF PA7ix T- wHO RECE1vCD BATCH A FACTOR Vill AND FACTOR 7x• 

Mean(.) (»age) 
Thetper 

Batch and recipitnn n 1933 
Tmppr 

Th/h ` t98f 
1 1A4fanorYlr! 7933 1981 1993 1981 

And vwD, 
I oconverred O 32- .i

HAsrdvwD,no 15 (0.32-!•1) 
0.14-1.4) 

(0.11-1•i7) 

xr9wavcrilon 0 '!1 (!0) 

BarrA C, faerorrx 
Is (0.53-1.45) 

0.77} (1S) 

(0.30-1.42) 
HB rtnerxivc 8 0.86(4) 0.78(11 
HA with tahN,ors, (0.47I.36) (0'78-o.79) 
seronetative 2 

Ya mama le4V81rdla - 22 ' 0'70.0.93 
1.09(22) 0.6-2.91) HA * hxmophilis Ai 118. hxmot'hitia 8; 0106. von w;lkbrsapl's di'esse. 'BaRhGdcrived9en [hesamesourceDd+ma as arhA. fp<0.005 for diIkrmco htween patients aoQ controb 4p<Q. so {or dif&react betILUD pslienls wbodd and did not ereconvat, 

0•54(tO 0.701151 7•Slf(rq 1.11}(!S) (010-0.90) (048-t•80) (0.56-310) (0,273,30) 0.16(10) 0.54(15) 2V1(10) 1. 60!131 (042-7•23) 028-090) 
1.16-2.95) (0.33-2.10) 

0•S6(a) 0.18(1) 7.74(4) 167(1) (0.36-0.87) (0.39-0.52) (0.73-2.50) (150-2.00) 
0.51.0.73 0.96, 1.83 0-S(5) (022-I.2i; 2.05(??1(1.59-3.931 
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SEROPOSITIVE SERONEGATIVE 
Fig2—Number ofviats of hatch A offactor Vlll transfused to patients 

who seroconverted and those who remained seroaogarive. 

.In one of these patients, reported in detail elsewhere,' a 
iglandular-fever-like- illness, developed, with lymphadeno-
pathy, splenomegaly, grossly atypical peripheral blood 
lyrnphocytts, and appearance of anti-HTLV-III- after 
transfusion of batch A. 

The batch of SNBTS factor IX concentrate (C), prepared 
-.`from the same source plasma is batch A was identified, and 
transfusion records revealed that it had been given to ten 

i s 

SEROPOSIIIVE SERONEGATIVE 

Fig 3-Total factor Vin consumption during 1585 of patients who 
seroconveried and those whe remainedstroneaative. 
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patients, eight with haemophilia B and two with haemophilia 
A with anti•factor VIII inhibitors. All ten patients have been 
tested at least4 months after therapyand none has detectable 
antibody to HTLV-III. Lymphocyte subset data were 
available or; only small numbers and no conclusions can 
therefore be drawn. The average number of vials transfused 
per patient was only 12-5 (range 3-21). 

Discussion 

Scotland is one of the few parts of the western world where 
the frequency of anti-HTLV-III antibody in patients with 
haemophilia A at the beginning of 1984 was low. Until then 
the development ofand-HTLV-III in our patients could be 
attributed to the occasional use ofcommercial blood products 
in a few patients; no cases were attributable to SNBTS factor 
VIII: This low prevalence ofantibody contrasts with that in 
north America. Anti•IITLV-III antibodies began to appear 
in haemophiliacs in 1978 in the United Statesr but did not 
appear until 1979 in English haemophiliacs. During the past 
7 years there has been a steady increase in the prevalence of 
antibodies so that now over 90% of some haemophilia. 
populations have anti-HTLV-III antibodies? 

An important- feature of our study is that the patients' 
lymphocyte subsets were measured during the spring of 1983 
when all those who had received exclusively SNBTS factor 
Vill were negative for anti.UTLV•I11. We have thus been 
able to compare lymphocyte subset data before and after 
infection with HTLV-III. It is commonly assumed that the 
reduction in T-helper-cell numbers is a result of the HTLV-
I11 virus being tropic for T-hclpercclls a Our finding in this 
study that T helper-cell numbers and the helpertsupprcssor 
ratio did not change after infection supports our previous 
conclusion that tae' abriorenal T lymphocyte subsets are a 
result of the intravenous infusion of factor VIII concentrates 
per cc, not HTLV-111 infection. It is possible, however, that 
there will be a progressive time-dependent fall in T helper 
ceilnumbers ass resultofHTLV.III infection; but onlylong- 
term follow-up will reveal this. 

Analysis of the data on this relatively small number of 
patients showed that the chance of developing anti-HTLV-
III is dependent upon the helperlsuppresior ratio, the
number oQf transfused vials of presumed HTLV-I II-infected 
factor Vill, and the total annual consumption offactor VIII. 
Our data show low helperrcell.counts and helpedsuppressor 
ratios in 1983, when the patients were negative for anti -
HTLV 111 and that thosewith helper/suppressor ratios ,< l '5 
were more susceptible to infection; this finding supports the 
hypothesis of Levy and Ziegler' that infection by an AIDS 
virus could be considered as an opportunistic infection in an 
immunomodulated host. , 

If it is true that all but one of our seropositive patients 
developed anti•HTLV-Ill as a result of the transfusionofa 
single contaminated batch of factor VIII; it is interesting that 
only half the patients who received this batch of factor Vill 
concentrate acquired the antibody. Possible explanations are 
that the apparently seronegative patients had developed 
antibody below the level of detection or that because of their 
abnormal immunological status they did not produce specific 
antibodies readily. A negative antibody test may reflect the 
absence of viral infection or replication in the lymphocytes. 
To determine the- true viral status of these anti.HTL•V•II1-
negative haemophiliacs we would have had to attempt viral 
identification or isolation from their lymphocytes. 

The poolofsource plasma fromwhich the implicatedbatch 
of factor VIII was prepared was identified by the SNBTS. 

P RS E0000903_0003 
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The factor' IX batch (C) prepared from the same pool of plasma had bccn given to eight patients with haemophilia B and two with haemophilia A with anti•factorViil inhibitors. None of these individuals showed seroconversion when tested up to 4 months after' infusion of this batch. Patients with haemophilia B have fewer. lymphocyte subset abnormalities, a lower prevalence ofantibodies to HTLV•Ilf, and are less likely to develop AIDS than those with haemophilia A.'0 It is possible this thc,IITLV.III virus is prcfuentially excluded from the factor IX concentrate during its manufacture. 
TheScottish'Protein Fractionation Centre has developed a programme to study possible methods for preventing the transmission of viral infections by blood factor concentrates. Although this project was initially conceived to reduce the risk of hepatitis transmission, the expertise developed was put Immediately into effect after the finding of HTLV•III antibodies its our Scottish patients. All SNBTS f ictor VIII •concentrates are now heat treated. It is hoped that this will eliminate further HTLV•11I infection, but only close follow. up of the patients will substantiate this expectation. 

Tc thank J)r S, ttmnot, Dr G D. Forbc , be G dbOPeaedDrL , iL 
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ENDOMETRIOSIS AND OVULATORY ' DISORDER: REDUCED FERTILISATION IN VITRO COMPARED WIT}! TUBAL AND 
UNEXPLAINED INFERTILITy 

P. G. WARDLE . J. D,'MITCHELL E. A. MCLAUGHLIN B. D. RAyr A. MCDERm6rr. M. G. R. HULL 
UniursityDlparr7ntnrofObm1ttrus arrd G~natmkgy Btirrol Afasrnuy lfarpiral 852 8E • Bistol Gcrrrc1 Horpital BSl 6SY,• and Rgranal Cyrogentties Cenrry"SoutTrmeud Horpita~ Brutal BS105NB 

Summary In•vitro fertilisation (IVF) was carried out once foreach of.104 couples who hadasingle cause of infertility: The group with tbal damage was used as the reference for normal fertilising capacity of both oocytes and sperms: the IVF rates were 68% (711105) per mature oocyte and 88% (37142) for couples from whom mature oocytes were recovered. Couples with poor sperm/muc penetration had reduced IVF rates; 32% (12/38) per ootyte and p0% (9115) per couple. Sperm function, which was judged normal by means of standard seminal analysis and mucus penetration, was confirmed.by normal IVF in tin. explained infertility. 63% (37159) per Oocytc and 90%(18120) per couple. Despite favourable sperm function in their partners, women with endometrio$is (without tuba) damage) had reduced IVF rates:'33% (19158) per oocyte and 60% (9/15) per couple. These findings indicate that ovulatory disorder is present in endometriosis and suggest that it causes the associated infertility. 

Introduction 
ENDOMETRIOSJSis a well established cause ofinfertility(or strictly subfertility), and the association is evident even in the absence-of_damagc. tea- the- fallopian tubes and ovaries.' However, the causal link is unknown and treatment is of unproven value.? Autoimmune reactiors,3'3 accentuated macrophage activity,.4 and prostaglandin release have been reported as local interfering effects ofendomctriosls, though 
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the last of these is controversial.' Another hypothesis is that endometriosis and infertility are consequences of ovulatocy disorder the pelvic peritoneum may lose its protectionagainst-implantation of endometrial cells that reach it by retrograde inens:ruation, due to lack of the follicular, hornttines which results from failure of the follicle to rapture, despite ripening and luteini$ation.10It 
We have found the in•vitro fertilisation rate per oocyte in couples with chronic unexplained infertility to be slightly bpt significantly reduced,' Further analysis of the data suggested that the reduction was limited to couples with minorcndometriosis, which had been ignored because fits uncertain importance, We now have sufficient findings to be conclusive. 

Patients and Al;ethods 
As part of a research programme approved by the Ethics Committee of the Bristol and Weston Health District, infertile couples were oti'crtd a single attempt at in•vit eo fertilisation (IV!) and embryo replaccrt nt when the woman required a routine diagnostic laparoscopy, irrespective of the results of previous investigations. 

Jsll  in the stud hd normal Ovaan es, wtldn 3-6 weeks du~rtmt'ron.and witch mid lutat progesterone levels of >30 nmol/t,tt and the men had normal semen standard analysis. A motile normal sperm density ofat least 4x lOa/m1(mean oral !cast 2 samples) was defined as normal (product of sperm density, proportion with forward progression, and proportion with normal morphology' 4). 
Only couples with an isolated oust of infertility in the following mutually exclusive groups were studied. (I) Tubal damage war defined by bparoscopie evidence of bilateral tubal occlusion or damage clearly interfering with oocJie pick-up, due to f nflammatory disuse but not endometriosis. Patients with dacuge due to tndomctriosis Were excluded, (2) Failure of opermlmucus penetration ens defined by a negative' .13 or pectt3.ls result on postcoinl testing (PCT) in at least 2tyeies when the cervical muss was fully dc*tlo'pcd. Woloea in whom mucus did not develop fully were excluded. A positive PGT(present in all the other groups)was defined by at Last I fortcard•progressing sperm in every high-poaerndcroacope field (x400) about 12 h after coitus, (3) Un-explained infertility was defined by the presence of a normal ovarian cycle, healthy pclvicorgans at hpa:oscopy, normal seminal 
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