
Canadian clinical trial of antilymphocyte globulin
in human cadaver renal transplantation

Table I-Participants In trial of antilymphocyte globulin (ALG) a; pert of therapy after
renal traneplintation

No. of patients
ALG Control

Transplant centre group group Total Director

Daihousie University (Victoria General Hospital) 17 17 34 A. S. Macdonald
University of Montreal (Hpital Maisonnouve) 13 14 27 Claude Beaudry
McGill University (Montreal General Hospital) 11 11 22 C.F.D. Ackman
McGill University (Royal Victoria Hospital) 4 4 8 R.D. Guttmann
Queen's University (Kingston General Hospital) 1 1 2 RA.F. Morrin
University of Toronto (Toronto General Hospital) 0 10 16 0*. WIlson
University of Tomnto.gjoronto Western HospItal) 5 4 9 G.A. do Veber
MeMaster University Joseph's Hospital) 3 4 7 P.R. Knight
University of Manitoba (Hoatib Sciences Centre) 1 3 4 AL Thomson
UnIversity of Saskatchewan (University Hospital) 7 7 14 MA. Baltzan
University of Aibstia (University of Alberta

Hospital) 11 9 20 LB. Dossetor
University of British Columbia (Vancouver General

Hospital) 8 8 16 C.E. Reeve
Totals: 87 92 179



been described in detail by Wilson,
Laurie and Logan.2
The common pool (168 1) of crude

antilymphocyte serum (ALS) was de-
rived from blood collections on days
56, 63 and 70 after the start of im-
munization. The serum was adsorbed
with human erythrocyte stroma wet
pack and fresh human plasma negative
for hepatitis B antigen, then was puri-
fied by treatment with QAE-Sephadex
A-SO (Pharmacia, Sweden) and ammo-
nium sulfate. The resulting ALG was
diluted to 5.0% protein to yield 30 /
of ALG with a gamma globulin content
of more than 99%. It contained no
antibodies to human protein or glomer-
ular basement membrane.2

Immunosuppressive activity of ALG

The final purified product had a
lymphocytotoxic titre of 1:8000, a
hemagglutination titre of 1:64, a platelet
complement fixation titre of 1:128 and
rosette inhibition titres of 1:16 000 and
1:32 000 (tested twice) (J. Dormont:
personal communication, 1971).

In vivo tests for immunosuppressive
activity were conducted. Mean survival
of 12 skin grafts in three cynomolgus
monkeys given 120 mg of ALG per
kilogram of body weight three times
weekly for a total of 10 injections
was 32.7 ± 6.4 days; two skin grafts
in a chimpanzee survived for 49 and
more than 66 days (H. Balner: personal
communication, 1971). One human
skin graft in a patient with multiple
sclerosis given the clinical trial dosage
of ALG survived 28 days. Tuberculin
skin tests converted from positive to
negative in three patients given the
clinical trial dosage of ALG.

Criteria for admission to the trial

The following criteria had to be met
before a patient was admitted to the
trial:

1. ABO blood group compatibility
between recipient and donor.

2. Negative direct crossmatch be-
tween recipient and donor for lympho-
cytotoxic antibodies.

3. No previous ALG therapy in the
recipient.

4. Negative skin test for sensitivity
to horse serum protein, with equine
tetanus antitoxin as the antigen, at a
1:10 dilution.

5. No previous transplantation.
6. Receipt of a cadaver renal trans-

plant by the patient.

Allocation to groups

Patients at each participating centre
were allocated by means of a table of
random numbers to one of the two
treatment groups being compared. A
sealed envelope system was used, the
envelope being opened during the oper-

ation, after the decision to transplant
had been made and the graft was in
position.
A total of 179 patients were ad-

mitted to the trial, 87 to the ALG
group and 92 to the control group.
There were no major differences be-
tween the two groups with regard to
age, sex, underlying renal disease, fre-
quency of previous bilateral nephrec-
tomy and tissue matching patterns,
which indicated that the randomization
had produced comparable groups.

Treatment schedule

Based on the report of Najarian and
Simmons,4 a dose of 20 mg of ALG
per kilogram of body weight was se-
lected, to be given intravenously in
saline over 8 hours each day for 10
days after transplantation. The initial
dose was given only after the graft
was vascularized. Some centres used
central venous pressure catheters to
administer the ALG but with experi-
ence the use of the hemodialysis arte-
riovenous fistula was adopted by most.

It was agreed that "conventional
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therapy" could include administration
of azathioprine, hydrocortisone and ac-
tinomycin D, and radiation therapy di-
rected to the transplant, but it was
left to the treating physician to make
a choice and to adjust dosage according
to the progress and response of the
patient.

Evaluation of effect of treatment

The effect of ALG treatment on the
survival of the transplant and on the
quality of survival of the recipient was
evaluated from the following measures:

1. Accumulated graft survival.5
2. Creatinine clearance and serum

creatinine concentration.
3. The numbers of major and minor

rejection episodes.
4. Prednisone consumption.
5. Occurrence of complications.
Renal biopsy was performed at the

discretion of the physician.

Results

Accumulated graft survival

Accumulated graft survival by treat-

Months .R)st-Transplant
FIG. 1-Accumulated graft survival (%) in patients treated with conventional therapy
alone (control group) and patients treated with conventional therapy plus antilymphocyte
globulin (ALG group).
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ment group for the first 12 months
after transplantation is shown in Table
TI and Fig. 1. At the end of each 3-
month period the accumulated graft
survival was better in the ALG group
than in the control group and there
were fewer nephrectomies in the ALG
group. The difference was most pro-
nounced at the end of the first 3-month
period, when accumulated graft sur-
vival was 75.9% for the ALG group
and 65.2% for the control group (Z =
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1.57; 0.12 > P > 0.11). At 2 months
after transplantation, graft survival was
significantly greater in the ALG group
than in the control group (79.3% V.
66.3%; Z = 1.980; 0.05 > P> 0.04).
Twenty patients of the 87 in the

ALG group failed to get the full course
of ALG therapy. In most this was be-
cause of thrombocytopenia. These pa-
tients, however, were retained in the
ALG group for the purposes of this
report.

* Control

o ALG

* p<0001

* 010>p>005

Days Fbst-Transplant
FIG. 2-.Creatinine clearance values (mi/mm; means ± SE) in the two groups.

Creatinine clearance and serum
creatinine concentration

Renal function was assessed from
these two measures. The creatinine
clearance values, plotted in Fig. 2,
were higher in the ALG group at both
30 days (56.7 v. 43.3 ml/min; t =
3.418; P < 0.001) and 60 days (55.2 V.
46.9 ml/min; t = 1.939; 0.10 > P >
0.05) after transplantation. The results
at 90, 180 and 360 days were similar
in the two groups.
The serum creatinine values, plotted

in Fig. 3, were significantly lower in
the ALG group at both 30 days (2.4
v. 3.4 mg/dl; t = 2.047; 0.05 > P >
0.025) and 60 days (2.0 v. 3.2 mg/dl;
t = 2.517; 0.02 > P > 0.01) after
transplantation. The results at 90, 180
and 360 days were similar in the two
groups.

Numbers of rejection episodes

The numbers of rejection episodes
(diagnosed according to criteria de-
tailed in the protocol) reported from
the various centres are shown in Table
III. In the first 3 months after trans-
plantation there were 38 major rejec-
tion episodes in 37 patients in the con-
trol group, compared with 15 such
episodes in 14 patients given ALG
(X' =12.771; P < 0.0005). After 3
months the incidence was the same in
each group. For minor and chronic
rejection episodes the incidence was the
same in each group throughout the 12
months after transplantation.
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Prednisone consumption

The average daily prednisone dose
(excluding boluses for acute rejection)
over the first 90 days after transplanta-
tion was 116 mg in the control group
and 84 mg in the ALG group. The
average daily maintenance doses for
both groups at 180 and 360 days were
25 mg and 20 mg, respectively.

Acute rejection episodes were treated
by administering boluses of prednisone.
Patients in the ALG group received
one third the number of boluses of
prednisone as patients in the control
group in the first 3 months after trans-
plantation.
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M.trin
(ibuprofen)

indications and Clinical Uses: Ibuprofen is in-
dicated for the treatment of oateoarthritis and
rheumatoid arthritia.
Contraindicatlons: Ibuprofen should not be used
during pregnancy or in pwdiatric patients be-
cause it a safety under these conditions has not
been established. Ibuprofen should not be used
in patients with a history of acetylsalicylic acid-
Induced bronchospasm.
Precautions: Ibuprofen should be used with cau-
tion in patients with a history of gastrointestinal
ulceration.
Ibuprofen has been reported to be associated
with toxic amblyopia. Therefore precautions
should be taken to ensure that patients on
ibuproten therapy report to their physicians for
full ophthalmological examination if they expe-
rience any visual difficulty. Medication should
be discontinued if there is any evidence of toxic
amblyopia.
Adverse Reactions: The following adverse re-
actions have been noted in patients treated with
Ibuprofen.
Gastrointestinal: Nausea, vomiting, diarrhma,
constipation, dyspepsia, epigastric pain and
gusiac positive stools have been noted. A few
cases of gastric or duodenal ulceration, in-
cluding some complicated by bleeding or per-
foration have occurred.
Central Nervous System: Dizziness, light-head-
edness, headache, anxiety, mental confusion
and depression were noted in some patients
treated with ibuprofen.
Ophthalmologlcal: Blurred vision was noted in
some patients and rarely a sensation of mov-
ing lights was observed following administra-
tion of ibuprofen. In addition there are three
published cases of toxic amblyopia associated
with the use of ibuprofen. Although a definite
cause and effect relationship was not estab-
lished, the attending physicians considered
them to be drug related. The condition was
characterized by reduced visual acuity and dif-
ficulty in colour discrimination. Defects (usu-
ally centrocwcal) were observed on visual field
examination. Symptoms were reversible on
discontinuation of treatment.
Skin: Maculopapular rashes, urticaria, and gen-
eralized pruritus have been reported with ibupro-
ten therapy. Occasional cases of cedema have
also been reported.
Laboratory Tests: Sporadic abnormalities of
liver function tests have occurred in patients
on Ibuprofen therapy (SGOT, serum bilirubin
and alkaline phosphatase) but no definite trend
was seen indicating toxicity. Similar abnormal-
ities of white blood count and blood urea de-
terminations were noted. A slight fall in hmmo-
globin and hmmatocrit has been noted in some
patients.

Symptoms and Treatment of Overdosage: One
case of overdosage has been reported. A one-
year-old child ingested 1200 mg ibuprofen
and suftered no Ill effects other than being
drowsy the next day. Blood levels of ibuprofen
reached 711 mcg/ml, which is considerably
above the 90 mcg/ml previously recorded as
the highest level seen in adults after a single
oral dose of 800 mg. The SGPT level, nine days
post-ingestion, was 72. No specific antidote is
known. Standard measures to stop further ab-
sorption and maintain urine output should be
Implemented at once. The drug is excreted
rapidly and excretion is almost complete in six
hours.

Dosage and Administration: To obtain rapid re-
sponse at the start of treatment, particularly
when transferring from other anti-inflammatory
therapy, Motrin should be given at a dose of 1200
mg per day in 4 divided doses. Depending on
the therapeutic response, the dose may be ad-
justed downward or upward keeping the 4
times a day dos.g.eschedule. The daily dose
should not exceed 2400 mg. Maintenance ther-
apy, once maximum response is obtained, will
range from 800 to 1200 mg per day. Due to
lack of clinical experience, ibuprofen is not in-
dicatbd for use in children under 12 years of age.
Supplied: 200 mg yellow coated tablets and
300 mg white coated tablets In botttes of 100
and 1000.
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Occurrence of complications

The accumulated patient survival
was practically identical in the two
groups, indicating that the ALG ther-
apy was not responsible for any in-
crease in mortality. Immediate fever
or urticaria or both developed in 22 of
the 87 patients and 10 others had de-
layed fever and were reported to have
had some degree of serum sickness.

Because increased rates of infection
and unusual pathogens have been re-
ported in ALG-treated patients in some
trials,6 detailed reports of infections
were obtained every 3 months on all
patients in this trial. A total of 52 in-
fections occurred in 44 patients in the
control group, compared with 65 in-
fections in 57 patients in the ALG
group (X2 = 5.66; 0.025 > P > 0.01).
The ratio of number of infections to
number of patients affected was the
same in the two groups. No unusual
pathogens were reported.

Noninfectious operative, gastrointes-
tinal, cardiovascular, pulmonary and
transplant wound complications were
also recorded for each 3-month period.
There was no difference in the incid-
ence of any of these complications in
the two groups.

Clinically significant transient pro-
teinuria was noted in five patients given
ALG, three of whom (all at one re-
gional centre) were considered to have
nephrotic syndrome.7 No adequate ex-
planation could be offered. There were
no horse protein precipitates in the
glomeruli.

There was a clinically significant de-
crease in platelet count in 30% of the
ALG-treated patients. Not infrequently
the count decreased to between 30 and
40 x 10./ 1, and in the early stages of
the trial this was the major reason of
some physicians for discontinuing ALG
therapy. However, there were no re-
ports of clinically significant bleeding
and the platelet counts promptly re-
turned to normal when the ALG ther-
apy was stopped.

Discussion

One of the most important features
of this multicentre, national clinical
trial was the use of a standardized
common pool of equine antihuman
thymocyte-membrane ALG that was
shown to be highly immunosuppressive
by the usual in vitro and in vivo tests.
The most troublesome side effect was
the occurrence of thrombocytopenia of
various degrees in many patients, prob-
ably the result of an antiplatelet anti-
body in the pool of serum. Although
this did not cause any serious problem
it was the reason ALG treatment was
stopped in some patients in the early
days of the trial. Subsequently the clini-
cians became familiar with this form of

treatment, and practically all patients
later in the trial received the full sched-
ule of ALG therapy.
The most important criterion of the

effectiveness of ALG treatment is
transplant survival. In the ALG group
transplant survival was better through-
out the 1st year, the difference being
most pronounced at 2 and 3 months
after transplantation.
The differences in graft survival be-

tween the two groups were minimized
because 20 of the 87 patients in the
ALG group did not receive the full
course of ALG therapy and hence
could not have been expected to benefit
fully from it. These 20 patients did
not differ from the rest of the ALG
group in terms of age, sex, underlying
renal disease or any other baseline
variable. If they are removed from the
analysis, the difference in graft survival
between patients given full-dose ALG
treatment and the control group be-
comes more significant - for example,
at 3 months the accumulated graft
survival for the former was 80.6%,
and for the latter, 65.2% (Z = 2.22;
0.03 > P > 0.02).

Function of the grafted kidney, as
demonstrated by results of creatinine
studies, was better in the ALO group
than the control group at 30 and 60
days after transplantation. Thereafter
the function was similar in the two
groups. The number of major rejection
episodes in the control group was more
than double the number in the ALG
group in the first 90 days after
transplantation. Furthermore, the total
amount of prednisone used in the first
90 days was much less in the ALG
group than in the control group. These
facts suggest that during administration
of the drug, and for a lag period of
about another 2 months, there was a
drug (ALG)-related beneficial effect on
both the graft and the host.

We thank the directors of the transplant
centres, without whose participation this
study would not have been possible, and
Mrs. Y. Palkovi, who collected the data
from the centres.
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