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brings into sharp focus the lethal character of this
disease. It is important to stress the fact that five of
the 14 patients were completely asymptomatic.
An inescapable inference from this report is that
drug abuse may be a factor in necrotizing angii-
tis.
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We are indebted to john C. Norris, M.D., for assistance.
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HOME TRANSFUSION FOR PATIENTS WITH HEMOPHILIA A*
S. FREDERICK RABINER, M.D., AND MARGARET C. TELFER, M.D.

Abstract A program was established to train rela-
tives of hemophiliac patients deficient in antihemo-
philic factor to administer concentrate of the factor
intravenously at home after telephone consultation
with the physician. Eighteen months’ experience
with the program indicates that with careful medi-
cal -supervision, home transfusion is practical and
safe. Consumption of antihemophilic-factor concen-
trate is increased, probably because of greater will-

HE life of the patient with hemophilia is made

difficult by a host of problems, of which two
are paramount: the constant possibility of a disa-
bling or life-threatening hemorrhage and the pau-
city of medical facilities manned by personnel
trained and willing to treat hemophilia. Although
the development of cryoprecipitate’ and other
antihemophilic-factor (AHF) concentrates?® has facil-
itated and extended treatment of hemophilia these
problems still exist. Even though prophylactic thera-
py is at present impractical, it is possible, by
prompt AHF replacement therapy for cach episode
of bleeding, to reduce greatly the duration of disa-
bility and long-term crippling effects of joint hemor-
rhages. To accomplish this, patients must be taken
by their family or friends (frequently at night) to a
medical center, wait to be seen by a physician, wait
for ‘reconstitution of the AHF preparation, receive
AHF replacement therapy and return home. The
interval between onset of hemorrhage and institu-
tion of therapy depends on travel time, patient load
in the clinic or emergency room and efficiency of
the hospital staff. These factors frequently result in
a delay of several hours.

The hemophilia clinic of Michael Reese Hospital
serves a group of 86 patients with hemophilia
spread over a 150-mile radius. An additional 20 to
30 are seen periodically in consultation for special
problems. Although Chicago has an excellent high-
way svstem, the necessity of traveling long dis-
tances with a bleeding patient, frequently through
congested traffic, presents a real problem.

On several occasions we asked local physicians to

*From the Division of Clinical Hematology, Department of Medi-
cine. Michael Reese Hospital and Medical Center, Chicago (address
reprint requests to Dr. Rabiner at the Division of Clinical Hematolo-
gy, Michael Reese Hospital and Medical Center, 29th St. and Ellis
Ave., Chicago, HI. 60616).

ingness to report hemorrhages. The number of
school or work days lost is decreased on the pro-
gram, but it is too early to estimate lower morbidity
in terms of permanent joint damage. Patients and
their relatives are enthusiastic because of the time
saved, rapid relief of pain and opportunity of heip-
ing the patient within the family unit. Until prophy-
lactic therapy becomes feasible, home transfusion
is a reasonable substitute.

share the responsibility for care of patients with
hemophilia with us. This was rarely successful be-
cause physicians in small communities see very few
such patients and have great difficulty maintaining
the necessary 24-hour emergency service. In addi-
tion, many physicians do not appreciate the necessi-
ty for prompt replacement therapy, and some cven
withhold treatment for a variety of fallacious or
outmoded reasons. Nevertheless, the patients and
their families know the value of adequate therapy
and will go to any lengths to get it

One solution was suggested to us from the experi-
ences of a family with two hemophilic bovs who
had to move from a community, where the bhoys
received good care, to an area with no hemophilia
center. After many frustrations they consulted their
previous physician and described their plight. He
taught the parents to transfuse their children with
fresh-frozen plasma at home, and armanged to keep
them supplied with sufficient plasma. When the
family moved to Chicago, they joined the Michael
Reese Hospital Clinic but continued home transfu-
sion because of its many advantages. They finally
told us their storv, with great trepidation, fearing
that we would ask them to discontinue what had
become a way of life to them.

Our initial negative response to this idea quickly
gave way to cautious appraisal. We carefully consid-
ered the serious problems that might oceur during
home transfusion of cryvoprecipitate. Qur experience,
and that cited in the literature, has not included any
case of anaphylaxis. The most frequent reaction
consisted of hives and itching, which usually re-
sponded quickly to diphenhydramine hydrochloride.
The use of sterile disposable plastic needles and
filters, as well as training in aseptic technic, would
essentially eliminate the possibility of infection.
The technic of venipuncture itself was simple and.
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presented no serious problem. The major obstruc-
tion to home transfusion were medicolegal consid-
erations concerning the responsibility, usually re-
served to licensed physicians, of intravenous admin-
istration of blood products. Our legal consultant be-
lieved that the precedent of experimental programs,
such as home dialysis units for renal disease, per-
mitted delegating such responsibility, under con-
trolled conditions, to paramedical and nonmedical
personnel. It was thought that an experimental pro-
gram for home transfusion might be set up if certain
conditions were met. These were as follows: benefit
to the patient was anticipated; the patient and his
family were clearly informed of any risk involved;
the transfusionist was shown to have the ability to
prepare correctly and administer the medication in-
travenously; a physician must approve of each trans-
fusion by telephone and perform careful follow-up
examination; and the physician must have full con-
trol of blood products issued to the patients.

A home transfusion program, satisfving these cri-
teria, was established. We now report our experi-
ence after the first 18 months of its operation.

HoME TRANSFUSION PROGRAM

The proposed home transfusion program was
presented to a general meeting of the Midwest
Chapter of the National Hemophilia Foundation,
after approval of the chapter’s medical advisory
committee. Volunteers for the program were re-
quested. Sixteen families comprising 18 patients
were selected mainly on the basis of a self-reliant,
even-tempered member who would serve as transfu-
sionist. Since only cryoprecipitate was used initial-
ly, patients with hemophilia B were not chosen.
Transfusionists were assigned to classes of three to
four persons, where they were taught to prepare the
AHF preparation, to draw it up into syringes and
finally to inject from these syringes intravenonsly
through a 23-gauge scalp-vein set. When cryoprecip-
itate was used it was drawn through a filter into syr-
inges. Filters, syringes and scalp-vein sets were
disposable and therefore used once and discarded.
Before graduation the student had to transfuse the
patient four or five times in the clinic successfully,
under observation. After this, the family was given a
supply of AHF for home transfusion. Cryoprecipi-
tate was transported in stvrofoam baskets with dry
_i__g;f and stored at —39°C _in home freezers. Concen-
trate was transported in ice and stored in a refriger-
ator.

With each suspected hemeorrhage the transfusion-
ist consults the hematology resident on duty by tel-
ephone. The physician then determines whether or
not therapy is indicated and if the patient should be
taken to the hospital for examination or given a
transfusion at home. If home transfusion is indicated
the resident determines the dose, gives instruc-
tions for supportive measures such as immobiliza-
tion and analgesics, and directs the family to tele-
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phone the next day to report progress. Since the
clinic serves as the sole source of supply of AHF,
and since we know how much is authorized by tele-
phone, we are able to enforce physician consulta-
tion before transfusion.

Our usual recommended dose for joint or soft-
tissue hemorrhage is 10 to 20 U per kilogram of body
weight. This is determined by the location and se-
verity of hemorrhage. The calculated amount is
rounded off to accommodate the number of units
per bag of cryoprecipitate or vial of concentrate. If
there is any doubt of the severity of hemorrhage the
patient is instructed to report to the hospital for
examination. All patients suspected of having gas-
trointestinal or other potentially life-threatening
hemorrhages are seen in the hospital and admitted
if necessary. Under these circumstances, we fre-
quently direct the family to give AHF before leay-
ing home.

In 16 families trained for the program, three pa-
tients have become inactive because their hemor-
rhages are so infrequent that they would rather re-
port to the clinic for treatment. These patients are
two adults and one child. Another family was ini-
tially unsuccessful because the child refused to al-
low his parents to perform venipuncture. This eight-
vear-old boy had many emotional problems, which
have responded to psychiatric treatment. He is now
transfused at home by his mother.

The other 12 families, consisting of 14 patients,
have remained in the program (Table 1). None of
these patients had mild (AHF over 5 per cent)
hemophilia. AHF assays were performed by a
modification of the methods of Rapaport et al.? as
previously described® Eight cases were severe
(AHF O to 2 per cent), and six moderate (AHF less
than 5 per cent, but over 2 per cent). The patients
on the program ranged in age from two to 39 vears,
The youngest was eight months old when his moth-
er started to treat him. The member of the family
who most frequently performs the infusion is the
mother. One adult with hemophilia is given infu-

Table 1. Data in 14 Patients in 12 Families.

PATIENT  AGE DEGREE OF PERSON Dissance Travii TimF

Yx) Hemorunia Giving To HosPiTaL 10 HosritaL
INFUSIONS MiLes) (M)

G. K. 13 Moderate  Mother 45 60

B. B. 6 Severe Mother 25 60

W. M. 15 Severe Mother 22 60

J. M. 20 Moderate  Mother 30 45

R.R. 12 Severe Mother -} 30

T. T i1 Moderate  Mother 65 69

[ g g 15 Moderate  Mother 65 60

G. R. i6 Severe Mother 20 45

I 30 Severe Wife 25 60

H. K. 10 Moderate  Mother 12 35

J. L 39 Moderate  Patient 18 40

himself

R.T.* 5 Severe Mother 135 180

ST 2 Severe Mother 135 180

G. R. 16 Severe Mother 135 180

*Brothers.
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sions by his wife, and another either by his brother
or by himself. These families live some distance
from the hospital. Although it takes the closest family
30 minutes to reach the hospital it takes 2%z hours
for a family with two hemophilic boys, who live
135 miles from the hospital.

The families were asked to Il out a question-
naire describing their experience with the home
transfusion program (Table 2). At the time of this
evaluation, nine of the patients have been on the
program for 18 months, one for one vear, and four
for six months. They were asked to grade emotional
reactions of transfusionist and patient on a 4+
{strongly positive) to 4— (strongly negative) scale
both initially and at present. In addition, problems
in venipuncture, dissolving cryoprecipitate, filling
syringes and so forth were graded from O to 4+.

Table 2. 18-Month Evaiuation by Participants.

EVALUATION OF
PROGRAM

NO. OF RESFONSES”

Acepiance of home
transfusion concept:

Patient Initial 1 0 0 1 I 1 3 7
Present O 1] 0 0 I ] 4 9
Transfu- Initial 0 0 0 0 P 2 5 [
sionist Present 0 0o 0 0 0 1 2 1
Emotional rcaction v
home transfusion;
Patient Initial 1 0o o0 2 1 1 4 5
Present 0 0 0 0 I 1 3 9
Transfu- Initial 0O 0 1 0 2 3 6 2
sionist Present 0 0 0 0 0 1 2
Technical difficulties
with transfusion:
Veni- Initial 2 110 1 0
puncture  Present T 7 0 0 0
Filling Initial Y 5 0 0 0
syringe Present 11 30 0 0
Dissolving  Initial 9 4 0 1 0
coneen- Present 12 a0 0 2 0
trate

*See 1ex1 for grading of response,

There was general acceptance of the program by
the mothers initially, and in all cases they are now
even more satisfied with the system. Although the
younger patients had particularly negative emotional
reactions at the onset, they now universally prefer
the program to treatment at the clinic. All reported
some difficulties initially with venipuncture and
dissolving AHF concentrates, but all consider this
to be no longer a problem.

During this period the patients received a total of
317 injections of AHF preparations, all but 26 of
which were performed at home. The reasons for the
26 clinic visits were as follows: six patients had
exhausted their supplies of concentrate; two had
venipuncture problems: and 18 visits were due to
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uncertainty on the part of the doctor or the patient
about the extent of the bleeding.

There were no severe reactions after home infu-
sion to AHF. Four patients described one to two epi-
sodes of hives and itching, which responded quick-
ly to oral diphenhydramine hydrochloride. None
required hospitalization.

An investigation was made of the number of days
the patient missed from school or work before and
after institution of home transfusion. An effort to
obtain data for this comparison from school or job
records was made by the families. This information
was available for eight patients (Table 3). When sta-
tistically analyzed, with a paired t test, the data
revealed a significant {p less than 0.05) decrease in
days absent on home transfusion in four patients,
and no difference in the others.

We examined our clinic records for changes in
frequency of hospital admissions, number of hemor-
rhages, amount of AHF used and number of repeat
visits for the same episode (Table 4). Although
there was no significant change in the number of
hospitalizations or hemorrhages, there was a
significant (p less than 0.05) increase in the number -
of AHF units infused. Repeat visits with bleeding
were not more necessary after than before the home
transfusion program.

In closing the questionnaire, we asked the fami-
lies for spontaneous comments about the program.
All reported a sreat saving of time, particularly at
night, when the emergency-room wait had been the
longest. Two families reported much decreased con-
sumption of analgesics, and two verified a greater
willingness of the child to report hemorrhages.
Three found that they saved money on repeated

Table 3. Days Absent from Work or School per Month during
the Study as Compared with the Same Period in the Pre-
ceding Year.

PATIENT Davs Asseni” No. oF
Mo
J.S. On study 0.6=0.5 7
Yr before Z1x13 7
LI On study 0610 11
Yr before 18227 11
H.K. On sindy 1719 [
Yr before 28223 6
T.T. On study 57235 9
¥Yr before 72238 9
C.T. On study 1.8:+£09 8
Yr before 87=x5.1 8
G.R.  On study 00 =00 3
Yr before 0.8+0.4 5
B.B. On study 35+26 9
¥Yr before 30=x25 9
W.M. On study 0.7 =05 4
Yr before 1012 4

*Mean = 5.1,
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Table 4. Changes in Hospital Admissions, Hemorrhages and AHF Units Given.
PATIENT TiME ON NO. OF ADMISSIONS NO. 0¥ HEMORRHAGES APFROXIMATE No. oF AHF U Inrusep
Stuoy (Mo)
AT Bt A B A 8
clinic home

18 6 0 0 2 3 0 240 3,300
J 1 18 1 0 10 11 9.000 4,500 7800
H. K3 B2 0 1 18 19 0 15.000 3,000
S.T% 16 1 - 10 - 600 6.210 -

R. T3} 18 1 6 27 20 1,800 6,240 6,000
R.R. 6 0 0 6 3 900 3.000 1,500
G. K. 18 0 [t} 29 3 600 18.240 2.700
T.T% 19 0 4 43 16 0 31.600 6,000
C.TH 19 0 3 17 16 1] 10.500 5,800
G. R, 6 1 0 5 9 900 2,100 6.300
M. 15 0 0 7 0 0 6,600 3,300
B. B. 18 0 i 15 14 1.500 3.900 3,900
W. M. 6 [} i 2 3 600 600 2,100
G. R. 18 3 1 13 17 3,600 3.300 4,500

*At time of study

emergency-room visits and car costs, although the
increased amount of concentrate somewhat lessened
this saving. One commented that the patient’s sib-
lings benefited since they were not as frequently
left with a baby sitter at night. There were no com-
plaints or report of any mishaps, although such
comments were requested.

D1SCUSSION

From the experience with the home transfusions
at Michael Reese Hospital and Medical Center a
program of venous infusion of AHF preparations by
members of the hemophiliac patient’s family, under
a doctor’s supervision, appears feasible and practi-
cal. We have found that the patients and their fami-
lies are universally enthusiastic about the plan and
that they believe their hemorrhages are treated fast-
er, their pain stopped sooner, and their lives are
less disturbed by the disease than at any time in
“the past.

We have found that hemorrhages are clearly de-
scribed by patients and relatives and that potential-
Iy life-threatening situations are recognized and the
patient taken to the hospital. Our physician group is
cautious and requires a visit to the clinic for any
hemorrhage of whose extent they are uncertain.
This necessitated only 16 visits out of 317 episodes
of hemorrhage. The majority of hemorrhages, which
occur in joints or soft tissues of the extremities, can
be safely treated at home. We have had no serious
allergic manifestations to the AHF preparations
emploved.

However, the approval of the patient and the
lack, so far, of serious mishaps are not sufficient to
recommend such a program. We must show benefit
to the patient that outweighs the small risk of hav-
ing an intravenous infusion of protein material per-
formed at some distance from a physician. A theo-
retical long-term effect of home transfusion is based
on the clinical impression that prompt treatment of

1At equivalemt ume before study,

$Brothers.

joint hemorrhages would reduce trauma and delay
onset of chronic arthropathy. The period covered by
the study is too short to expect objective changes,
but there is no doubt that home transfusion shortens
the length of time between onset of hemorrhage
and AHF infusion. In addition immobilization can
more easily be accomplished since the patient does
not have to be transported to and from the hospital.
An immediate beneficial effect of home transfusion
was the significant reduction in number of days lost
from school or work in 50 per cent of patients on
whom those data were available.

The cost, to the family, of 1 U of AHF is the
same whether it is given in the hospital or at home.
Care for hemophilia, in Illinois, is not covered by
Crippled Children’s Service or any other agency.
With home transfusion, there are no emergency-
room fees.

One might anticipate that consumption of AHF
would be decreased by home transfusion since
hemorrhages would be treated sooner. Not only did
this not prove to be the case, but there was a
significant increase in use of AHF. Some of this
increase was due to the fact that the patients were
growing, and physicians were using more AHF con-
centrate. We examined the records of 10 hoys
treated only in the clinic and found that during
these vears, they also had an increase in AHF infu-
sion.

However, in our opinion the most important fac-
tor responsible for the tremendous rise in the use of
AHF is the increase in number of reported hemor-
rhages. This is borne out by our clinic records,
which indicate that before home transfusion, many
of the vounger boys used to be brought to clinic
after two or three days of pain. The mothers believe
that the boys are less reluctant to report hemor-
rhages since they no longer anticipate a trip to the
hospital. Thus, we are probably now treating some
small hemorrhages that, in past vears, would have
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subsided without transtusion. Since most of these
oceur in joints this therapy is, for the most part, in-
dicated.

After 18 months of the home transtusion program
we have advanced from cautious appraisal to can-
tions approval. We have successfully resisted being
carried away by our enthusiastic patients, who have
spread the word to the other families in the clinic.
It must be emphasized that the constant availability
of medical supervision and advice by telephone, the
strict supervision of the quality and handling of
cach unit of AHF concentrate, and the continued
necessity of a checkup in the clinic are essential to
the mechanics of the program. We hope to be able
to show, with time, decreased morbidity from re-
peated joint hemorrhages. We believe that the ad-
vantages of home therapy outweigh the theoretical
risks, and it is therefore the closest approxima-
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tion to prophylactic therapy that is now feasible
financially.

We are indebted to Dr. Zinet Currimbhoy for instruction
of the classes for transfusionists and 10 Mrs, Rae Williams
for technical assistance.
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PSYCHIATRIC COMPLICATIONS OF OPEN-HEART SURGERY*

A Re-examination

StanNLEY S. HELLER, M.D., KENNETH A. FRANK, Pu.D., James R. Mawm, M.D.,
Freperick O, Bowmax, k., M.D., Paur D. Harris, M.D,, Maurice H. CHarLrox, M.D.,
AND DONALD 8. KORNFELD, M. 1),

Abstract Clinical observation suggested that the
prevalence and severity of postcardiotomy delirium
had declined in recent years. It was reasoned
that a comparative analysis of a current with
an earlier sample would document this decline
and perhaps shed further light on the etiology of
the delirium.

In 67 per cent mental status remained clear. The
frequency of delirium preceded by a lucid post-
operative interval declined from 38 per cent in 1965
to 24 per cent in 1969. In 9 per cent there was
an immediate organic brain syndrome. The following

N 1965 a series of reports™® described the fre-

quent oceurrence (38 to 70 per cent) of delirium
after open-heart surgerv. The phenomenon usunally
followed a lucid interval of two to four days after
surgery, while the patient was still in the open-
heart recovery room (OHRR). Typically, the patient
first experienced a perceptual distortion, such as a
foating sensation, and some mild disorientation,
progressing in many cases to vivid hallucinations,
paranoid delusions and gross disorientation. This
“post-cardiotomy  delirium™? usually cleared within
24 to 48 hours after transfer out of the OHRR.

Recent studies of open-heart surgery*™ indicate a

*From the departments of Psychiatry, Surgery and Newrology. (o=
lumbia University College of Physicians and Surgeons (address repring
requests to Dr. Heller a1 630 W. 168th St., New York. N.Y. 10032).

Supported by a grant (MH-12756) from the National Institute of
Mental Health and by a general-research support grant from the U. S.
Public Health Service to the Columbia University College of Physi-
cians and Surgeons.

factors, evidently associated with brain dysfunc-
tion, were found to be related to the occurrence
of delirium: advanced age, severity of preoper-
ative and postoperative illness and time on cardio-
pulmonary bypass. The postoperative lucid interval
suggested that recovery-room factors were also
involved. Decreased time required on cardiopul-
monary bypass appears to be a primary factor in
the reduction of frequency. Modifications in the
environment of the recovery room after open-
heart surgery may aiso have contributed to the
decline.

reduced frequency of the delirium (10 to 45 per
cent). Our clinical impression was also that the
prevalence and seriousness of the delirium had
diminished. We decided that a comparison with our
earlier data? could shed further light on the etiology
of the phenomenon.

METHODS

One hundred patients were selected at random
from the adult operative schedule, bhetween 1967
and 1969. All were aver 21 years of age except five
with congenital heart disease, 18 to 21 years old,
included to augment the congenital group. Partici-
pation in the study was on a voluntary basis. Elev-
en patients declined to participate.

Preoperative Evaluation

Preoperative data were collected on admission to
the hospital during the two days before surgery,
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