= ot € .

PUN.

- v o mm———

T

T T

/901‘W

FK 506 Versus Cyclosporine in Pediatric Liver Transpiantation

A.G. Tzakis. J. Reyes, S. Todo. M. Green, T. Ohya, A. Jain, K. Abu-Eimagd, M. Alessiani, J.J. Fung, ar1

T.E. Starzt

O GROUP of pauents is likely to benefit more by
improvements in immunosuppression than the pedi-
atric transpiant recipients who face life-long treatment.
The advent of cyclosponine (CyA) has transformed liver
transplantation into the preferred treatment modality for
chronic liver failure.® Its effect on pediatric liver transpian-
tation was profound. ailowing for acceptable patient and
graft survival when used with steroids at a fraction of the
dose necessary under previous immunosuppressive regi-
mens.”® Complications inciuded renai toxicity, hyperten-
sion. gum hyperpiasia. hirsutusm. and an uncommon but
very troubling syndrome ot facial disfigurement.

FK 506. a new immunosuppressive agent denived from
Streptomvces 1sukubaensis. was nrst shown to be etfica-
cious 1n expenmentai” and clinical pnmary liver transpian-
tation.'>'? and also in reversing rejection 1n patients who
failed CyA treatment.'?

Additional indications for use in pediatrics were its
apparent simplicity of use. low toxicity, and independence
from adjuvant steroid therapy.”~'*

This report summanzes our clinical experience with FK
506 from a prospecuve study of children who underwent
pnmary liver transpiantation at the Children’s Hospital of
Pittsburgh between October 1989 and October 1990. Fol-
low-up 1s provided up to April 1991.

METHODS
Patient Selection

Beginning 1n October 1989, children undergoing ftirst-time liver
transplantation at the Children' s Hosoual ot Pittsburgh were
climble to participate tn a prospecuve cunical evaiuatton ot the
new immunosuppressant. FK 506. informed consent was ob-
lained from the parents ot all eligible children pretranspiant. There
were no exciusions. Histoncal controis who recetved CyA and
matched on age (within 6 months). pnmary diagnosis. and UNOS
seventy score were identitied for each pauent as soon as possible
posttranspiant. Eligible controis were children who had under-
gone pnmarv fiver transpiantauon at our center between january
1988, after which time the University of Wisconsin soiution was
used for orzan preservation in ail pediatnc cases. and October
1989. A singie control was randomtiy setected from ail (n = | to 12)
controts matched for each pauent. [t was possible to match 50
controls to 59 study pauents.

Data Collection

The chants ot both pauents and controls were systemaucaily
reviewed utilizing standardized datasheets and definitions bv a
singie data collector. and reviewed by a singie tnvestigator.
Inpauent and outpauent charts were reviewed. Datapoints in-
cluded pauent survivai. durauon ot intensive care and hospital
stay, davs of fever, resuits of liver biopsies. liver function tests as
measureda biochermcaily and by syntheuc tunction. renal function

as measured by BUN and creatinine, hematology, use of immu.
nosuppressants. anumicrobial. and antihypertensive agents.

IMMUNOSUPPRESSION
Study Group

FK 506 was given as a continuous infusion of 0.15 mgrkg
per day, immediately after transplantation. and converted
to 0.3 mg/kg per day in two divided doses postoperatively
when orai diet was tolerated. Prednisone or prcdnisoloné
were given at doses of 20 mg/d for children > 10 kg body
weight and 10 mg/d for children <10 kg body wmghi,
respectively, and was reduced graduaily after | week
postoperauvely. being disconunued before dischargs
rejection-tree state was achieved.

FK 506 serum leveis were monitored once or twice
weekly. There was no attempt to modify the dose ot the
drug in order to achieve a certain level.

Controt Group

Immunosuppression was given as previously described.’
Briefly, IV CyA was given (6 mg/kg per day in two divided
doses over 4 hours each) immediately after surgery. Oral
CyA (17.5 mg/kg per day) was given when oral feedings
were well tolerated. The [V CyA was discontinued when
whole blood CyA levels of approximately 1000 ng/mi
could be maintained on orat CyA alone.

Prednisone was given atter repertusion of the gratt as a
bolus of | g of hydrocortisone tor smaller children. or =
prednisoione tor children larger than 20 kg bodv we:
Subsequently. a steroid taper over 5 davs, starung at -0
mg/d for larger children or 100 me/d for smaller chudren
was given. The maintenance dose was 20 mg/d initiaily,
and then gradually tapered to the lowest dose necessary to
maintain a rejection-free state.

TREATMENT OF REJECTION
Study Group

Rejcc;xon was treated by augmentauon ot the FK 506 or
prednisone dose. steroid bolus. recycle. or OKT3 as
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'rdu Pretranspiantation Clinicsi Proftie of the Patients in the

Study and Controt Group
B FK 508 CyA
Number 59 50
gian age 2.7 years (0.210 16.5) 1.8 years 10.3 10 15.2)
Malertemaie 31728 22128
§ Cholestatic iver 38 36
' disease
MA-1-A 3 3
b Neonaial hepatis 5 2
k Cystic fibrosis 3 2
' Fulminant hepattis 2 2
g Hepatoblastoma 2 2
B All others 6 2
: Previous Kasal 30 28
EPRA > 10% 4 4
B, Gross x (+)
E. Strongly 1 4
' Weakiv 10 4

.:clim'cailv indicated. The dose of FK 506 was not aug-
B mented if there was significant impairment of renai func-

g tion.

'Qomml Group

CyA dose was augmented if whole blood levels were less

' \than 1000 ng'mL. The prednisone schemes used for induc-
3 tion were repeated if necessary. OKT3 was used in steroid-

-resistant rejecuons. Azathiopnne was added to the regi-

- men if needed to maintain a rejection-free state.

RESULTS

E & The clinical course of these 109 pauents was reviewed.
B The baseline clinical profile of the pauents in the two

. groups and technical compiications were similar (Tables |

E and 2).

'1- PATIENT AND GRAFT SURVIVAL

" At the end of follow-up (April 1991), 53 (90%) pauents are
¢ alive in the FK 506 group vs 38 (76%) in the CyA group.

e Postoperatve bieeaing

F Rupturs of pseuacarmnm of PV

. Bilary sincture

; Retention of stent
R Billary toaxage 1
K. Intra-ancominas anscess 2
K Bowet pertoranon 0

~

8
6
-Portal vein thromposis 0
R Cava thrompos:s stncture 0
0
4
1

-3

Table 2. Technical Compiications Postiranspiantstion
Compacatons
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Fig 1. Actuanal patient survivai in pediatric liver Tx.
Actuarial survival, as shown in Fig |, was always better in
the FK 506 group: 92% vs 80% at 3 months. 90% vs 78% at
6 months. 90 vs 78% at | year. and 90 vs 76% at 18 months
for each group, respectiveily (P = . 11).

Actuarial graft survivai; as shown in Fig 2 is 85% vs 70%
at 3 months. 83% vs 68% at 6 months, 83% vs 68% at |
year, and 83% vs 66% at 18 months, again for each group,
respectively (P = .12).

Overall. 7 patients (12%) required a second graft in the
FK 506 group vs 9 (18%) in the CyA group (P = NS). One
CyA pautent required a third graft. An account of the
causes of mortality and retranspiantation is presented in
Tables 3 and 4.

Adjuvant Corticosteraid Therapy

There are significant differences in both the percentage
treated and median dose received (Figs 3 and 4). Pred-
nisone was used by ail CyA pauents throughout the study
penod. except one patient who was successtully with-
drawn at 9 months after transpiantation. In contrast.
prednisone use in the FK group dropped rapidiy to 17% at
3 months. 12% at 6 months. to just under {0% beyond 9

months (P = .001). The inducuon of prednisone was
100
| |
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Fig 2. Actuanal graft survival in peaiatne trver Tx.
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Table 3. Causes ot Death Atfter Transplantation

FX 508 CvA
Fatal intectons 2 7
Operauve 1 2
Tumor recurrence - 1
Portal vein thrombosis —_ 1
Rejecton — 1
Primary nontunction 2 -
intracereoral hemormage 1 -
Total 6 12

significantly less in the FK group (see METHODS). The
few patients still on prednisone in the FK group recetved a
smaller dose than the CyA pauents.

Adjuvant Azathiopnne Therapy

None ot the FK 506 patients received maintenance azathi-
opnne. Azathioprine was used in about 35% of the CvA
patients as adjuvant maintenance immunosuppression.

Orug Levels

CyA levels were highest at | week (median 1022 ngymL).
Maintenance levels beyond 6 months were approximately
400 ngmL. FK 506 leveis were highest at | day (median
1.65 ngymL), and were maintained after 6 months at levels
below 0.5 ngzmL.

Hematologic and Biochemical Profile

The hematologic and biochemical profiles were similar in
both groups (Figs 6 and 7) except for serum BUN which
showed a trend favoning FK 506 after 6 months (P = NS).

COMPLICATIONS OF IMMUNOSUPPRESSION
Rejection

Overall. 45 (76%) of the study patients and 35 (70%) of the
controi pauents expenienced at least one rejection during
follow-up. There was no difference between groups in the
incidence of muitiple rejecuons, as 32% in each group
expenenced two or more episodes of rejecuon.

The seventy of rejecuons. judged by the treatment
required. was noticeably different between groups. Of the
78 episodes of rejection treated in the FK 506 group. oniy
| (1%) required retransplantation. 10 (13%) OKT3. 7 (3%)

Table 4. Causes ot Retranspiantation in the Study Versus

Controt Group
FK 508 CyA
Hepanc anery thrompos:s 2 3
Primarv nontuncaon 3 2
Retecuon 2 3
Adenovirus nepams o 1
Tota! 7 9
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Fig 3. Percentage of patients on adjuvant steroid therapy.

steroid recvcle. 53 (68%) a singie steroid bolus, 57 (73%)
augmentation of the baseline FK dose. and 41 (53%)
augmentation of the baseline steroid dose. The 55 episodes
of rejection in the CyA group required 2 (4%) ret— =
plants. 18 (33%) OKT3. 22 (40%) a steroud recvcic.
(71%) a steroid bolus. 27 (49%) augmentation of CyA dose,
and 26 (47%) augmentation of the baseline steroid dose.

OKT3 was used 2.5-fold (P = .01) and steroid recycle
4.4 fold (P < .0001) more frequently in the CyA group. (n
contrast. increased FK 506 dosage was [.5-fold more
{requent than increased CyA dosage (P < .01).

Infections

The infectious compiications occurring during the first 90
days after liver transpiantation in children treated with FK
506 and their histonical controls are outlined in Table $.
The mean number of infectious episodes was significantlv
less in patents treated with FK 506 compared to controls
(1.4 vs 2.0. P = .04). The type and frequency of infectic

were similar in the two groups. with the exception th.
catheter-associated infectton was seen much more tre-
quently in the histoncai group. After exclusion of catheter-
associated bacteremia. the mean number ot infectious
episodes per patient seen 1n patients receiving FK 506 was

me/ug/day

1 day 1wk 1 me I me s mo 9 me 12me 10 me
Time Post LTx
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Fig 4. Prednisone 00se per patent recsnmng adjuvant steroxd
therapy in the Two groups.
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coccus aureus:, Enterobacter cloacae was the pathogen in
two fatal infections.

Lympnopronferative Disease

Lympnoproliferative disease was diagnosed in three pa-
tients in the FK group and two in the CyA group. none ot
them were fatal or required retranspiantation. They were
all treated with reduction of the immunosuppression and
[V acyclovir. One patient in the study group underwent a
right hemicolectomy for intestinal lymphoproliferative dis-
ease.

Hypertension

Hypertension was seen less often as judged by the use of
antihypertensive treatment. Diltiazem was not considered
as an antihypertensive in the CyA group because 1t was
frequently given to increase CyA blood levels.
Antihypertensives were given to 17% of the pauents at |

Table 5. intecttous Compiications During the First 90 Days After
Pediatric Liver Transpiantation: £ 506 Versus Controis

FK 508 Controt
Total episoaes ntection 82 100°
Episoces/patents 1.4 20
Fatal intecuons 2 7
Bactenai infectons 42 60
Fatal 0 3
Bacterermia 13 35
Line-associated 5 2
Other source dentrhed 3 9
Intra-abgominal without bacterema 7 6
Wouna 4 1
Other 18 19
Viral intectons a3 32
Fatal 1 4
CMV 14 13
Adenovirus 4 7
Other 15 12
Fungai 8 10
Fatal 1 0

‘P e 04 by Student's ! test IOr UNGGUAI VANANCES.
'P < 08 by Fishers Exact Test.

TZAKIS. REYES, TODO ET AL

day after transpiantation. and decreased gradually to 8% at
15 months in the FK group. In the CyA group, the use of
anuhypertensives was significantly higher at | day (65%).
and remained eievated at all time points (45% at |3
months) (P = .0l).

DISCUSSION

The decision to proceed with this prospective trial for the
evaluation of FK 506 in primary pediatric liver transpian-
tation was made with a majority vote of the Institutional
Review Board of the Children's Hospital of Pittsburgh.
The study takes advantage of a large inventory of historical
controls in our program. operated upon and cared for by
the same team using the same preservation and surgical
techniques as in the study group. The controls were
matched for age, disease. and medical urgency at the time
of transpiantation. [t was possible to identify such controls
for the majonity of the study pauents.

Companson of patient and graft survival between the
two groups tavors the FK 506 group. a difference which
did not achieve staustical significance. due to the modest
sample size.

Although the number of rejection episodes was similar
in the two groups. rejections were easier to manage in the
study group. Infections were less common and less severe
in the study group. Similarly, hypertension was signifi-
cantly less common in the study group.

There was a lower requirement for chronic steroid use.
with less than 10% of the study pauents requiring chronic
steroids. versus an almost universal requirement in the
control group. Adjuvant azathiopnine was only needed in
the control group.

Evaluation of hirsutism or facial disfigurement were not
included in the study because these side effects are difficuit
10 quanutate. paruculariy tn the control group. Hirsutism
or facial disfigurement have not been seen in the studv
group.

The internal milieu was identical in both groups of
patients. at least as judged by blood chemistrv and hema-
tology examinations throughout the study period. A sole
exception was a decreased serum BUN in the study group
starting at 6 months after transpiantation, which was not
statistically sigmificant.

In conciusion, FK 506 compares tavorably to CyA for
use in pnmary liver transplantation. There is a persistent
trend for improved pauent and gratt survival with less
frequent antithvpertensive treatment and virtual elimina-
tion of adjuvant steroid therapy.
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