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Fifteen haemophiliac patients acquired
antibodies to human T-lymphotropic virus
type 111 during 1984. One batch of factor VIII concentrate
given to all these patients is presumed to be the cause of the
seroconversion. A further eighteen patients who received the
same batch did not seroconvert and one other patient became
seropositive but had not received this batch. Before
transfusion of the implicated batch the patients had low
T-helper-cell 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 of vials of
the implicated batch transfused, and the total annual factor
VIII consumption. Ten other patients received a batch of
factor IX concentrate from the same donor plasma; none of
these patients seroconverted.

Summary

Introduction

SUBSTANTIAL evidence has accumulated that the most
likely cause of the acquired immunodeficiency syndrome
(AIDS) is human T-lymphotropic virus type ITT(HTLV-1I],
otherwise known as lymphadenopathy-associated virus).
Transfusion of red cells, platelets, or factor VIII and IX
soncentrates may result in the appearance ofanti-HTLV-11],
and in a small proportion of seropositive recipients symptoms
of the AIDS-related complex or AIDS will develop."? Tests
for ant-IITLV-III on stored serum samples from
haemophiliacs have shown that seroconversion was first
detectablc in 1978 in the United States,? and no later than the
following year in the United Kingdom (R. A. W, R. 8. 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unpublished).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 locully collected plusma by the Scottish
National Blood Transfusion Service (SNBTS). Until
recently there were no reported cases of AIDS in Scotland and
it therefore seemed possible that our patients might not have
been exposed to HTLV-III. 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 reported reductions in
the absolute T-helper-cell 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 concentrates per se rather than infection by HTLV-111.*
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 blaod products did not
have anti-HTLV-IIL .

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

Patients and Methods

Anti- HTLV-II{ was detected as described previously’ in serum
samples which had been collected periodically from all patients and
stored at ~20°C. Lymphocytes were counted with a ‘Coulter S
Plus’. Subsets were quantified by indircct immunofluorescence
with T4 or T8 spccific monoclonal antibodies in the first layer.*
Statistical analysis of differences between groups for any variable
was done by the Wilcoxon rank sum test and of the changes within
groups by the Wilcoxon signed rank sum test. The effect of several
variables simultancously on the probability of seroconversion was
investigated by mcans of multiple linear logistic regression.

Thirty-four patients with haemophilia A (twenty-nine severe, live
moderate) of mean age 27- 6 years (range 10~49), cight patients with
haemophilia B (four severe, four moderate) of mean uge 262 years
(range 8-56), and one paticnt with scvere von Willebrand’s disease
(aged 56) were studied. Antibodies to factor VIIIC were present in
three patients with severe haemophilia A, Serum samples collected
in late 1983 and carly 1984 were all negative for anti-HTLV-IIL

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
haemophilia A with antibodies to factor VIIIC and all the patients
with hacmophilia B reccived SNBTS factor 1X concentrate
(‘Defix’). The former two patients also received ‘FEIBA’ (Immuno).
Two haemophilia A patients (one with an anti-factor V1T inhibitor)
also received commercial high-purity factor VIII concentrates.

No patient was known to have risk factors for developing
antibodies to HTLV-1II other than the replacement therapy.
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Results

Between April and October, 1984, anti-HTLV-III
developed in sixtcen patients with hacmophilia A (see table).
The transfusion records of these patients showed that all but
one had received a common batch (A) of SNBTS factor VIII
between March and May, 1984. Of all the other batches of
factor V1II transfused during this period, the next most likely
implicated batch (B) was transfused during January, 1984,
and was given to only nine of the sixteen patients who
seraconverted. The source of HTLV-III in the one patient
with severe haemophilia A who did not receive batch A
remains obscure, but he did receive batch B. He had an
orthopaedic operation in November, 1983, covered by
SNBTS factor VIII, butsince January, 1984, he had received
treatment on only 3 occasions with factor VIII from batch B.
He had not received any commercial factor VIII.

In addition to the fifteen paticnts who arec known to have
scroconverted a further eighteen patients reccived the
implicated batch A. Serum samples from these patients have
been collected at least 4 months (in some cases up to 8 months)
after transfusion of batch A and have been negative for anti-
HTLV-HI. The shortest time from first infusion to the
presence of detectable antibody was 31 days.® However, for
most patients it is difficult to estimate the minimum time
between infusion and the development of anti-HTLV-III
because the patients had repeated infusions of the implicated
batch (fig 1) and thc serum samples were taken only
periodically, mostly every few months. One of the patients
who received 81 bottles of the implicated batch was negative
at 20 weeks but positive at 40 weeks.

Lymphocyte subsets were investigated in twenty-four of
the patients during the spring of 1983* and in the autumn of
1984 (table). In 1983 the patients in whom anti-HTLV-III
later developed had lower T-helper/suppressor ratios (mean
1-51, median 1-24) than those who did not seroconvert
(2+11, 2-10) and the controls (2-05, 1-93). The difference
between the two patient groups just failed to reach statistical
significance (p=0-06). In 1983 the absolute T-helper-cell
numbers in those who subsequently seroconverted were
significantly lower than those in the controls, whereas there
was no diflerence berween the controls and those who did not
seroconvert (table), T-suppressor-cell numbers were normal
in both groups. There were no significant changes in helper
and suppressor numbers or in the helperlsuppressor ratio
between 1983 and 1984.
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Fig {—Relation between time of infusion of batch A, number of vials
transfused, and development of anti-HTLV.IIL.

The fifteen patients who seroconverted used significantly
more vials of batch A (p<0-01) and also had a higher annual
factor VIII consumption (p<0-01) than the eighteen patients
who did not seroconvert (figs 2 and 3). Thesc three factors
were assessed simultaneously by applying multiple lincar
logistic regression analysis to the data from the 24 patients
with complete observations. The effect of the helper/
suppressor ratio was significant (p<0-02); the number of
vials of batch A used and annual factor VIII consumption
achieved significance only at the 10% level (two-tailed test).
In the citcumstances of this study it could be argued that one-
tailed tests would be reasonable for these variables, in which
case significance at the 5% level would be achieved. The
fitted equation with all three terms included was:

exp (0-83=-2:32 Th/Ts+0:074 n+0:034 ann)
P=1+¥cxp (0-83-2-32 Th/Ts+0-074 n+0-014 ann)

where n is the number of vials of batch A and ann the total
annual usage of factor VIII (in thousands of units). Eight of
nine patients with a helper/suppressor ratio of €15
seroconverted compared with six of fifteen with higher ratios;
eight of nine patients using more than 40 vials of batch A
seroconverted comparced with seven of twenty- -threc with
lower usage; eleven of thirteen patients using more than
75 000 units of factor VI1II seroconverted compared with four
of nineteen using less.

All patients are clinically well; two patients have persistent
splenomegaly which appeared after the infusion of batch A.

LYMPHOCYTE SUBSETS OF PATIENTS WHO RECEIVED BATCH A FACTOR VIII AND FACTOR [X*

Mean (n) (range)
T helper T suppressor Th!Ts
Batch and recipients n 1983 1984 1983 1984 1983 1984
Batch A, factor VIIT .
HA and VWD, 0-64+ (14) 0-62+ (15) 0-54 (14) 070 (45) 151+ (19) 1- 14+ (15)
seroconverted 15 (0-32—-1-45) (0-14-1-47) (0+10-0-90) (0-28~1-80) (0+58=3-10) (0-27-3-30)
HA and VWD, no 0-84 (10} 0-774 (15) 0-46 (10) 0:54(15) 211 (10} 1:60(15)
scroconversion 18 (0-53-1-45) {0-30-1-42) (0-22-1:23) 0:28-0-90) 1-18~2-95) {U-33-2-40)
Batch C, factor IX
HB, seronegative 8 0-86 (4) 0-78(3) 056 (4) 0-48 () 1-70 (4) 1:67(3)
©-47~1+36) (0-78-0-79) (0:36—0-87) (0-39-0-52) (0-73-2-50) (1:50-2-00)
HA with inhibitors,
seronegative 2 0-70,0-93 0-5),0-73 . 0:96, 1-83
Normal male conrrols 22 l 09 {22)(0+6-2-01) 0 56 (22)(0-22-1- 21) 2:05(22)(1:59-3-93)

HA =haemophilia A; HB = hacmophilia B; VWB=von Willebrand’s disease.
*Buwch €, derived from the sume source plasina as batch A.

+p<0- 005 for difference between patients and controls,

£p<0-005 for difference hetween patients who did and did not seroconvert.
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Fig 2—Number of vials of batch A of factor VI transfused in patients
*  who seroconverted and those who remained seronegative.

In onc of these patients, reported in detail elsewhere,® a
glandular-fever-like illness developed, with lymphadeno-
pathy, splenomegaly, grossly atypical peripheral blood
lymphocytes, and appearance of anti-HTLV-NII after
transfusion of batch A.

The batch of SNBTS factor IX concentrate (C), prepared
from the same source plasma as batch A was identified, and
teansfusion records revealed that it had been given to ten
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Fig 3—Total factor VIll consumption during 1984 of patients who
serocunverted and those who remaincd seroncgative.
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paticnts, cight with haemophilia B and two with hacmophilia
A with anti~factor VIII inhibitors. All ten paticnts have been
tested at least 4 months after therapy and nonc has detectable
antibody to HTLV-III. Lymphocyte subset data were
availablc on only small numbers and no conclusions can
thercfore be drawn. The average number of vials transfused
per patient was only 12+5 (range 3-21).

Discussion

Scotland is onc of the few parts of the western world where
the frequency of anti-HTLV-III antibody in patients with
hacmophilia A at the beginning of 1984 was low. Until then
the devclopment of anti-HTLV-111 in our paticnts could be
attributed to the occasional usc of commercial blood products
in a few paticats; no cascs were attributablc to SNBT'S factor
VI1L. This low prevalence of antibody contrasts with that in
north America. Anti-HTLV-III antibodies began to appear
in haemophiliacs in 1978 in the United States® but did not
appear umil 1979 in English haemophiliacs. During the past
7 years therc 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
VIII were negative for anti-HTT.V-III. We have thus been
able to compare lymphocyte subset data beforc and after
infection with HTLV-IIL It is commonly assumed that the
reduction in T-helper-cell numbers is a result of the HTLV-
III virus being tropic for T-helper cells.” Our finding in this
study that T-helper-cell oumbers and the helper/suppressor
ratio did not change after infection supports our previous
conclusion that the abnormal T-lymphocyte subsets are a
result of the intravenous infusion of factor VIII concentrates
per s¢, not HTLV-III infection. It is possible, howevcr, that
there will be a progressive time-dependent fall in T-helper-
cell numbers as a result of HTL V-1l infection, but only iong-
term follow-up will reveal this.

Analysis of the duta on this relatively small number of
patients showed that the chance of developing anti-HTLV-
IIT is dependent upon the helper/suppressor ratio, the
number of transfused vials of presumed HTLV-ITl-infected
factor VIIT, and the total annual consumption of factor VITI.
Qur data show low helper-cell counis and helper/suppressor
ratios in 1983, when the patients were negative for anti-
HTLV-II and that those with helper/suppressor ratios 1+ 5
were more susceptible to infection; this finding supports the
hypothesis of Levy and Zicgler® 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-IIT as a result of the transfusion of a
single contaminated batch of factor VIII, it is interesting that
only half the patients who reccived this batch of factor VIII
concentrate acquired the antibody. Possible explanations are

. that the apparently scronegative paticnts 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 thesc anti-HTLV-111-
negative hacmophiliacs 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 batch (C) prepared from the same pool of
plasma had been given to eight patients with haemophilia B
and two with haemophilia A with aati-factor-VIII 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 of antibodies to HTLV-III,
and are less likely to develop AIDS than those with
haemophilia A.'? It is possible that the HTLV-III virus is
preferentially excluded from the factor IX concentrate during
its manufacture, .

The Scottish Protein Fractionation Centrc 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 in our Scottish patients. All SNBTS factor VIII
concentrates are now heat treated. It is hoped that this will
eliminate further HTLV-III infection, but only close follow-
up of the patients will substantiate this expectation.
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ENDOMETRIOSIS AND OVULATORY
DISORDER: REDUCED FERTILISATION
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In-vitro fertilisation (IVF) was carried out
once for each of 104 couples who had asingle
cause of infertility. The group with tubal damage was used as
the reference for normal fertilising capacity of both oocytes
and sperms: the IVF rates were 68% (71/105) per mature
oocyte and 88% (37/42) for couples from whom mature
oocytes were recovered. Couples with poor sperm/mucus
penetration had reduced IVF rates: 32% (12/38) per oocyte
and 60% (9/15) per couple. Sperm function, which was
judged normal by means of standard scminal analysis and
mucus penetration, was confirmed by normal IVF in un-
explained infertility: 63% (37/59) per oocyte and 90% (18/20)
per couple. Despite favourable sperm function in their
partners, women with endometriosis (without tubal damage)
had reduced IVF rates: 33% (19/58) 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.

Summary

Introduction

ENDOMETRIOSIS is a well established cause of infertility (or
strictly subfertility), and the association is evident even in the
absence of damage to the fallopian tubes and ovaries.!
However, the causal link is unknown and treatment is of
unproven value.? Autoimmune reactions,’” accentuated
macrophage activity,®~® and prostaglandin release have been

. reported as local interfering effects of endometriosis, though

the last of these is controversial.” Another hypothesis is that
endometriosis and infertility are consequences of ovulatory
disorder: the pelvic peritoneum may lose its protection
against implantation of endometrial cclls that reach it by
retrograde menstruation, due to lack of the follicular
hormones which results from failure of the follicle to rupture,
despite ripening and luteinisation,!%!!

We have found the in-vitro fertilisation rate per oocyte in
couples with chronic unexplained infertility to be slightly but
significantly reduced.!? Further analysis of the data
suggested that the reduction was limited to couples with
minor endometriosis, which had been ignored because of its
uncertain importance. We now have sufficient findings to be
conclusive.

Patients and Methods

As part of a research programme approved by the Ethics
Committee of the Bristol and Weston Health District, infertile
couples were offered a single attempt at in-vitro fertilisation (IVF®
and embryo replacement when the woman required a routint
diagnostic laparoscopy, irrespective of the results of previous
investigations.

All women in the study had normal ovarian cycles, within 3-6
weeks duration and with mid-luteal progesterone levels of 230
nmol/l,'* and the men had normal semen bz' standard analysis, A
motile normal sperm density of at least 4 X 10°/ml (mean of at least 2
samples) was defined as normal (product of sperm density,
proportion with forward progression, and proportion with normal
morphology'*).

Only couples with an isolated cause of infertility in the following
mutuglly exclusive groups were studied. (1) Tubal damege was
defined by laparoscopic evidence of bilateral tubal occlusion or
damage clearly interfering with ococyte pick-up, due to
inflammatory discasc but not endometriosis. Paticnts with damage
due to endometriosis were excluded. (2) Failure of sperm/mucus
penetration was defined by a negative!®!5 or poor!?!* result on
postcoital testing (PCT) in at least 2 cycles when the cervical mucus
was fully developed. Women in whom mucus did not develop fully
were excluded. A positive PCT (present in all the other groups) was
defined by at least | forward-progressing sperm in every high-
power-microscope ficld (X400) about 12 h after coitus. (3) Un-
explained infertility was defined by the presence of a normal
ovarian cycle, healthy pelvic organs at laparoscopy, normal seminal
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