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Fifteen hacmophiliac paucnts acquired
antibodics to human T-lymphotropic virus
type. III during 1984. One batch of factor VIII concentrate
"> given to all these patients is pmumed 10 be the cause of the
- seroconversion.'A further cighteen patients who received the
samebatch did not seroconvert and one other patient became,
- seropositive but had not reccived this batch. Before
transfusion of the implicated batch the patients had low
T-helper-cell' -numbers and T-helpez/suppressor ratios;
ncither changcd inthose who seroconverted. The probability
of ‘seroconversion was mdepcndemly related to the pres
cxxsung low T-helper/suppressor ratio, the number of vials of
* ihie implicated batch transfused, and the total anaual factor
VHI consumption. Ten other patients received a batch of
factor IX concentrate from the same donor plasma; none of
- these patients seroconverted.

_ Summary

Introduction

. -
1

SUBSTANTIAL evidence hds accumulated that the most
likely cause of the acquired immunodeficiency syndrome
{AIDS)is human T-lymphotropic virus type T (HTLV-II,
otherwise known as lymphadenopathy-associated virus).
T:ansfuslon of red cells, platelets, or factor VIII and IX
concentrates may resultin the apparanccof anti-HTLV-HI,

andin asmall proportionof seropositive recipients symptoms.

-of the AIDS-related complex or AIDS will develop.!? Tests
for ant:HTLV-Iil on stored scrum samples from
haemophiliacs have shown that seroconversion was first
detectablé in 1978 in the United States, and no later than the,_
following year in the United Kingdom (R. A. W., R. S. T.,
unpublished).

Lﬁmc&r(!qgs) 2 3.33
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In comrast to haemophiliacs elsewhere in the UK, almost
all patients attending the Edinburgh Haemophilia Centre
have received .factor VIH and IX .concentrates prcpared
exclusively from locally collected plasma by the Scottish
National Blood Transfusion Service (SNBTS). Until
rcccmlythcrcwerc noreported cases of AIDSin Scotland and
it therefore scemed possible that our patients mxghx not have
been exposed to HTLV-1IL. However, the long incubation
period between infection and the appearance of AIDS means

. that some symptom-free carriers of HTLV-III might have

donated blood. We have previously repotted reductions in
the ‘absolute T-hclpcr-ccll numbers and the helper/
‘suppressor ratio in our patients; because our donor

pulauon was apparently AIDS-free, we concluded that
these immune changes were the result of infusion of factor
VIII concentiates pet serather than infection by HTLV-IIL
We have now confirmed, by testing stored serum samples,
that at the time of out previous study® (spring 1983) all the
paucms who received solkely SNBTS blood products did not
have amti- HTLV-1II,

As part of the continuing assessment of our haemophiliacs,
we have now observed that sixteen of our patients acquired
anti-HTLV-1II during 1984; ali but one of these patients had
received a common batch of SNBT'S factor VIH concentrate.

B

. Patients and Mcthods

At HTLV-I was detected as described pteviously® in serum
samples which had been collcctcdpcnodlcally fromall patients and
stored at —20°C. Lymphocytes were counted with 3 “‘Coulter S
Plus’, Subsets were quantificd by i il
with T4 or T8 specific monoclonal antibodies in the first layer.*
Statistical amalysis of differences between groups for any yariable

was done by the Wilcoxon rank sum test and of the changes within
groups by the Wilcoxon signed rank sum test, The cffect ofscwnl
variables simultaneously on the probability of scxooonversxon was
investigated by means of multiple linar logistic regmuon.

Thirty-four patients with haemophilia A{twenty-nine sevete, five
moderate) of mean age 27+ 6 years (fange 10-49), cight patients with
~hacmophilia B {four severe, four moderate) of mean age 26+2 yeats
(range 8~56), and one patient with severe von Wilkebrand's disease
(aged 56) were studied. Annbodm to factor VIIIC were present in
threc patients withsevereh hilia A. Serum samples collected
inlate 1983 and early 1984 were all negative for anti- HTLV-HILL

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 VIII, two patients with
hacrmophiliz A with anitibodies to factor VIIIC and all the patients »
with haemophilia B reccived SNBTS factor IX concentrate
(‘Defix’). The former two paucnts also received*FEIBA’ (Immunc).
Two hacmophilia A patients (one withananti-factor VI inhibitor)
also received commercial high-purity factor VIII concentrates.

No patient was known 10 have risk factors for developing
antibodics to HTLV-HI other (han the replacement lhcrapy.
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Between April and October, 1984, anti-HTLV.III ®
developed in sixteen patients with haemophilia A (sec table),
The transfusion records of these patierits showed that ali but < —— v °
one had received a common batch (A) of SNBTS factor VIII g __ m &
between March and May, 1984, Of all the other batches of = p——
factor VI transfused during this period, the next most likely 3 mp— &
implicated batch (B) was transfused during January, 1984, 2 .':: 6 ¥
and"was given to only nine of the sixteen patients who E= —
seroconverted, The source of HTLV-HI in the one patient o - ; ?
with, severe haemophitia A who did not receive batch A —r o
remains obscure, but he did receive batch B, He had 2n - @ .
orthopaedic operation in November, 1983, covered by o 1 20 W .
SNBTS fattor VIII, but since Janvary, 1984, he had seceived Weeks g
treatment on only 3 o¢casjons with factor VIH from batch B. Fig 1—Relation b time of Infusion of batch A, numberofviyy,
He'had not received any commercial factor VI, . transfused, and devel

pment of ant-HTLY-III,

In addiiion to the fifteen paticnts who are known to have
Seroconverted a further cighteen patients received the
implicated barch A, Serum samples from these patients have
been collected at Jeast'4 months(insomecasesupro8 months)
after transfusion of batch A and have been negative for ang.
HTLV-HL The shortest tme from first infusion to the

. presence of detectable antibody was 31 days.* However, for with complete observations. The effect of the helperf
most patients it is difficult to estimate the minimum time

suppressor ratio was significant (p<0-02); the number of
between infusion and the development of anti-HTLV-I11 vials of batch A used and aniual factor VI consumption
because the patients had repeated infusions of the implicated achieved significance only at the 109 Jevel (two-tailed tesy), -f*
Y batch (fig 1) and the serum samples were taken only In the circumstanices of this study it could be argued thatone- r
periodically, mostly cvery few months, One of the patients

The fifizen patients who seroconverted used sigaificantly
more vials of batch A (p<0 *O1)and also had  higher annya
factor Vil consumption (p<0:01)thanthe eighteen patients
who did not seroconvert (figs 2 and 3). These three factors
were assessed simulmnoously by applying multiple linezr
logistic regression analysis to the data from’ the 24 patients

GRS RGEy INEIE 125

"

" v, waon patier tziled tests would be reasonable for these variables, in which
LE who received 81 bottles of the implicated batch was negative <ase significance at the 5% level would be achieved. The
iy at 20 weeks but positive at 40 weeks. fitted equation with all three terms included Wwas:
L c eq t
. % £g} ! Lym_phocy(e §ubscts wete mvcsngilvejd In twenty-four of P (0-83+2:32 ThTs 20-074 s 0-034 aan)
b % fp 13 the paticnts during the Spring of 19834 and in the avtumn of P e (083233 T Ty 0.078 8+0-034 2nn)
‘£ e b ! 1984 (table): In 1983 the patients in whom antiHTLV-Ii}
g oty later developed had lower T-helpetfsuppressor ratios (mean : : '
FAEY ¢ 51 fedin 1 = PE : where n is the number of vials of batch A and ann the torat ] |
4‘ i Lf iy oy thedian 1-24) than those who did ot Saroert  gnnual usage of factor VIIT (in thousarnds of tinis), Eightof .®
: E % (2:11, 2-10) and the controls (2-05,.1+93). The difference nine patients with a hel Cr/Suppressor ratio of g5 [
I L ]t { ! “betweeri the two patient groups fust failed to reach statistical e pa d d {: s l?tgf ith higher ratios
iEdal b significance (p=0-06). In 1983 the sbsolute Theipesecy  Scroconvert patents i e o ifteen with highet ratiog
i L numbers in th wh. bs Iy ser rted cight of nine patients using more than 40 vials.of batcch A »
izl Tenificantly lomes 20 Subsequently seroconveited were seroconverted compared with” seven of twenty-three with
. 7 sigaificantly lower than those in the controls, whereas there ¥ . P . . .
5 3] 3 . f A lower usage; eleven of thirtcen patients using more ‘than
i wasnodlffcrcnccbetweenthccomrolsandlhose\Vhodxd not o : .
" 75 000 units of factor VIIT seroconverted compared with four |
é 1 15 seroconvert (table), T-suppressor-cell numbers were normal of nineteen using less, ! - 3
1 ? l; in both groups, There Were 1o significant changes in helper R & L .
E1E ! = and suppressor numbers or in the helper/suppressor ratio . All patients are clinically well; two patients have persistent  ~
' ] between 1983 and 1984, : ~ splenomegaly which appeared after the infusion of batch A. -
af:

e

LYMPHOCYTE SUBSETS OF PATIENTS WHO RECEIVED BATCH A FACTOR VIIt AND FACTOR I+

“; . . Mean (n) (range) 4.
i . . .
!; . Thetper T suppressor Th/Ts ~ }‘
!I Barch and Tecipients n 1983 1984 1983 1984 1983 1984
it Batch A, factor Vil .
1B HA and YWD, 0643 (14) 082¢ (133 0:55¢1¢4) 0:70(15) 1514 (1) 1-14%(15) N
$#roconverted 15 (032-1:45) (0 14=147) {0-10+0-90) (0'23-1'80) (0+58=3410) (0-27=3:30) .
HA and VWP, no 084119 0-11%(15) 046 (1) 0-54(15) 2201y 1-60(13) !
$roconversion 113 (0-53=1:4%) (0-30-[~42) ©:22~1:23) 0-23-0'90) 1- 18+2-95) (0:33=2-40)
x Barek €, Jactor IX
HB, sercocgative 8 086 {4) 0<78¢3) 056 (g) 043¢y "G00 1:67¢y
“ (0-47<138) (0-28+079) ©0+36-083) (0°39-0+52) {0-73~2:50) {1:50-2-00)
HA withEnhibitors, . L . "
w1oncgative 2 e  0:30,0:93 | el 08h0g3 | e 0+96, 183
Nomalnalcwnlroh - 4 1-09 (22) 0:6=2:01) 0'56{??}(0'22‘!%]} 2405 (22)¢ ~59=3+93)
* HAshaemopbitia A;HB = haemophilia B; VWB = von Willebrand's disease, ’
*Batth C, derived from the 3ame source plasmias barch A, i
1p<0-005 for difference between paticats aod controls, R
#p<0+ 005 for difference between patients who 3id 25d &id not rocoevert,
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SEROPOSITIVE  SERONEGATIVE

le ll'_nu: . tE: %7 Fig2—Number of vials of batch A of factor VIl transfused in patients
pPatients 73577 whoseroconverted and those who remained seronegative.
helpar/ {F23

m ~In one of these patients, reponcd in detail elsewhere,® a

tmption
ed tesy),
hatone.
awhich

ol Fhe

'—;glmdular-fcvcr-hkc iflness, developed, with lymphadeno-
v pathiy, splenomegaly, geossly atypical pesipheral blood
[ymphocytes, and appearance of anti-HTLV-IHE after
ransfusion of batch A,

The batch of SNBTS factor IX concentrate (C), prepared
from the same source plasma 4s batch A was identified, and
wransfusion records revealed that it had been given to ten
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SEROPOSITIVE  SERONEGATIVE
‘ Fig 3a=Total factor Vill consumption during 1984 of patients who
seroconverted and those who remained seronegative,

patients, eight with haemophilia B and two with haemophilia
A with anti-factor VIII inhibitors. All ten patients have been
tested at least 4 months after therapy and none has detectable:

antibody to HTLV-HI Lymphocyte subset data weré

available on 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-HII antibody in patients with
hacmophitia A at the beginning of 1984 was low. Until then
the development of anti-HTLV-Iif in our patients could be
attiributed tothe occasional usc of commercia) blood products
ina few paticnts; no cases were attributable 10 SNBTS factor
VIIL This low prevatence of antibody contrasts with that in
notth América. Anti-HTLV-H antibodies began to appear
in bz:mophllxacs in 1978 in the United States® but did not
appear until 1979 in English haemop!nhaa ‘During the past
7 years there has been a steady increase in the prevalence of
antibodies’ so that now over 90% of some haemophilia.

pulanons have anti-HTLV-1i1 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
VIH were negative for anti-HTLV-IIL. We have thus been
able to-compare Iymphocyte subsct data before and after
infection with HTLV-IL It is oommonly assunted that the
reduction in T- hclpcr-cell numbers is a result of the HTLV-
111 virus being tropic for T-helper cells® Our finding in this
sludy that T-helper-cell numbers and the hclpcrlsuppressor
ratio did not change after infection supports our previous
conclission that the abnormal T-lymphocyte subsets are a
mult of the intravenous infusion of factor VIII concentrates
per s¢, not HTLV-H1 infection. It is possible, however, that _
there will be a progressive time-dependent fall in T- helper-"
cellnumbers asaresult of HTLV-Hlinfection; but only long:
term follow-up will reveal this.

Amlysxs of the data on this relatively small number of
pahems showed that the chance of dcvelopmg anti HTLV-
Il is dependent upon the hclpctlsupptcssor ratio, the
number ({f transfused vials of pmumcd HTLV-IlL-infected
factor VIII, and the total annual consumption of factor VIL
Qurdata show low helpcr-cell counts and hel perlsuppressor
ratios in 1983, when the patients were negative for antis
HTLV-1II and that those with helper/suppressor ratios <15
were more susceptible to mfccuon, this finding supports the
hypothesis of Levy and Ziegler® that infection by an AIDS
virus could be considered asan opponumsuc infectioninan
immunomodulated host.

If it is tnie that all but one of our seropositive patiénts
developed anti-HTLV-1MT as 2 result of the transfusion of 2
single contaminated batch of factor VIII, itis interesting that
only half the patients who reccived this batch of factor VI
concentrate acquired the antibody. Possible explanations are
that the apparéntly seronegative patients had developed
antibody below the level of detection or that because of their
sbnormal immunological status they did not produce spmﬁc
antibodics readily. A negative anubody test may reflect the
absence of vira! infection or replication in the Iymphocytes.
To determine the-true viral status of these anti-HTEV-1il-
negative hzcmophiliacs we would have had to attempt viral
identification or isolation from their lymphocytes.

The pool of source plasma from which the implicated batch
of factor VIII was prepared was identified by the SNBTS,
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The factor IX barch (C) prepared from the same pool o Stewar, for typing the mnmipt.mwkm{vppmedbym%
Plasma had been given to eight patients with haemophilia B Research Countit and ihe Cancer Research Campaign,

and two with haemophilia A with anti-factor-ViI inhibitors. Coirespondence should be addicssed 10 € Ay Ly Departmen, o
None of these individuals showéd seroconversion when ~ Hasmatology, Royal Infirmary of Edintusgh, | Lauriston Place, Bintpyy

tested up to 4 months after infusion of this batch, Patients ~ F135YW

with hacmophil{a B have fewer. Iymphocyte subset REFERENCES

abnormalities, a lower prevalence off: antibodiesto HTLV-I1E, 1. Curtoa ds’w. Lawreace DN, fotle H, as qu\-‘rﬁli;;‘lmrxﬁm, Mt

N 3 (AIDS) associsted woth transfusions. 7 A 1849473,

and are less l.ﬂ;ely_ to develop AIDS than lhose_ with 2 Edeoral, Boat tyasfocon oot D s et 984 33y

haemoptiliz A It 75 possible that the HTLV-III virus js 3. Evart BL, Gooapers: ED, McDéugal J3, et ol Coimidenrsd i

preferentiall ucludedfromthcfactorIXconoemmedurin U\V’"TU’"""Mﬂﬂ‘*mmm"m‘m”m'ﬁm&»

b cerentialy exclude 2 Engf) M0 1988312 48334,

is mmufac{“"?- . . i i((:mk.B«mmE,Pmm(Rj,«caLAm&kso(ti:mblbulympmm.h
The Scottish Protein Fractionation Centre has developed 2 i hacwmephiy i b6 AIDS free posutation. Lasce I984; K 1481051

programme to study possible methods for preventing the ~ * “}"""“""ﬁ’,‘fﬁfjmﬁﬁﬂ;’ﬁ*ﬁ_ﬁ;ﬁ;ﬁ{mﬁ,ﬁ‘zﬁm“‘:

transmission of viral infections by blood factor concentrates. 1984; 5 477+80, )

Although this project was initially concéived to reduce the “T‘;}::,’J‘m“?;‘;f‘ Asceat *L’:r:','sm s0ckuted wick glangiay,
. risk of hepatitis transmission, the expertise developed was 7. Ku"-buL\l.'.B)uinl»',&nunﬂ.aaLAﬂiotogyo;AlDS—miMkﬂoh

BaaT.
put immediately into effect after the finding of HTLV-I1I {ype liin batssophiiacs, Neruoe 1984; 3131 tegy, )

antibodies iy our Scottish patients. All SNBTS fictor VIIE S et Glleoms e S e ATDS ST s
‘concentrates are now heat treated. It js hoped that this will 593'25- . . i
eliminate furchier HTLV-IH infection, but only dlose follow. e T bt I Moo e dicicony aratome (AIDS &

TN . .

. h o 2 " OPPOAIIK Jafection asd’ Kaposi's faccoons 1eruis from vecosdary kmmeye °
* upofthe patients will substantiate this expectation, stuoalation, Lancet 198 5 7881,
10. Ceocers £o¢ Disense Cootrol, Update: xcquired immusodeliciency syadrome (AIDgy
! © Weithaok Dz B. Bennett, Dt C. D, Forbes, Dr G, R, Tudhope, sad Dr A. a0 paticats with bacmophiia = Usiced States, MM TR 1984;33: 88993,
i Sbﬂ!p,;fﬂl‘ Kindly allowing us to inchsde Ppatients under their &are, and Mry P. ,-
‘ENDOMETRIOSIS AND OVULATORY the fast of these is controversial.® Another hypothesis is that
' DISORDER: REDUCED FERTILISATION endometriosis and infertility are consequences of ovulatery
IN VITRO COMPARED WITH TUBAL AND disorder: the pelvic peritoneum ‘may lose its protection
UNEXPLAINED INFERTILITY against- implntation of endometrial cells that reach it
v setrograde menstruation, due to lack of the follicular
P. G. WARDLE . J. DeMrITcueLL hormones which results from failure of the follicle to rupture,
E. A. MCLAUGHLIN B.D. Raye despite ripening and luteinisation 10/
A. MCDERMOTT* M. G.R. HuLL We have found the in-vitro fertitisation Tate per oocytejn
. University Mﬂm of Obstetrics and Gymazeo Jogs, Bristol couples with chronicunexplained infertility tobe slightly bug

. ! o ; ¢ . significantly reduced? Funther analysis of the day
Mf";’:ﬁgﬁﬁ;}“}ﬁ?“@,ﬁ;‘ﬁ;?‘ﬂf Ho?’;f !B.SI.“K suggested: that the reduction was limited to couples with {,
“Bristol BSI0 5NB minor endometriosis, which had beer ignoted because of its
. uncertsin importance, We now have sufficient findingstobe °
Summary  Inwvito fertitisation (IVF) was carried out ~ conclusive.
.., onceforcach of 104 couples who had asingle .
cause of infertility; The group with tubal damage was used as Patients and Methods

the reference fot normal fertilising capacity of both 00Cytes As part of a research programme approved by the Ethits
i and sperms: the IVF rates were 68% (71/105) per mature Committec of the Bristol and Weston Health District, infertik
oocyte and 88% (37/42) for couples from whom matute couples were offered a single attempt at invitro fertilisation (IVE)
00Cytes were recovered. Couples with poor spérm/mucus and embryo replacement when the woman required 2 routipe
penctration had reduced IVF rates: 32% (12/38) per oocyte fixagm}mg laparoscopy, irrespective of the ‘results of previous
. and 60% (9/15) per couple, Sperm function, which ivas jnvestigations. . ithin 36
judged notmal by means of standard seminal analysis and All women in the study had normal ovarian CYCIes,yvlnhxF 3{;0
mucus penetration, was confirmed by normal IVF in un. weeks f,uranon-and with mid-Juteal progesterone levels o Re
explained infertili  63% (37/59 L nmol,*? and the men hadno:mz!ser_ncnb standard analysis. A
P infertility: 63% (37/59) per royrcand.%%:(lsl?(.)) motile normal sperm density of at Jeast 4 | /ml(meanofatleant 2
per couple, ,D“P'}C favoumb‘l_ewspcrm function in" their samples) was defined as normal (product of sperm density,
pattners, women with endometriosis (without tubal damage) proportion with forward Progression, and proportion with normal
had reduced IVF rates:' 339, (19/58) per oocyte and 60% morphology'?).

.|b
4

et d
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(9/15) per couple. These findings indicate thag ovulatory Only couples with an isolated cause of infertitity in the following

disorder is present in endometriosis andsuggestthatitcauses  mutuslly exclusive §10ups Wete studied. (1) Tubal damage was

" the associated infertility, defined by bparoscopic evidence of bifateral tubal occlusion or
3 damage clearly interfering  with oocyte pick-up, due t0
i . Introduction inﬂzmmlorydisuscbql 7ot endometsiosis. Patients with damage i

dug 1o endomettiosis were excluded. (2) Failure of sperm/mucus
ENDOMETRIOSIS is 2 well established cause of infertility (or penetration was defined by a negative!H15 o poo:“-"_ resulton
strictly subfertility), and the association s cvidenteveninthe  posteoialtcsting (PCT)in st least 2eycles when the cervicalmucus  :f-
. absence . of.damage-to~ the- fallopian ‘tubes and ovarics ] vas fully developed. Women in whom mucus did not develop fully
Hovwever, the causal link is unknown and teatment is of  Wer¢cxcluded. A positive PCT (presentinallthé other groups) was )
) . ) defined by at leasy | forward-progressing sperm in every high-
unproven value“ Autoimmune reactions, accentuated power-microscope field (X400} about 12 h afier coitus. ® Un-
macrophage activity,** and Prostaglandin release have been

d 2 35¢ D explained infertility was defined by the resence of a normal
-Teported as local interfering effects of' endometriosfs, though o‘f,im cycle, hnhl{y pelvic oxgzns:’(y h pazogcow, normal seminal
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