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LIVER

Immunosuppression without prednisone
after liver transplantion is safe

and associated with normal early graft
function: preliminary results

of a randomized study

Abstract Prednisone has been
commonly considered the mainstay
of immunosuppressive therapy after
liver transplantation. Recent data
suggest that prednisone withdrawal
late after transplant reduces compli-
cations without affecting graft func-
tion. We report here the preliminary
results of an open-label, randomized
study aimed at investigating wheth-
er prednisone therapy can be com-
pletely avoided during the first

3 months after transplantation.
Twenty-seven consecutive patients
were randomized to receive double
(group A: cyclosporine and azathio-
prine) or triple (group B: pred-
nisone, cyclosporine, and azathio-
prine) immunosuppressive therapy
after liver transplantation. Six pati-
ents died within the first 3 weeks in
each group and were excluded from
the calculations. The present results
refer to 10 patients in group A and
11 in group B. The actuarial 1-year

survival did not differ between the
two groups (90.9 % vs 88.8%).
There were no differences with re-
spect to infectious complications or
episodes of histological acute graft
rejections. Only one severe acute
rejection occurred in group A and
two in group B. During the first
month after transplant, liver and
kidney functions tended to be better
in the group of patients treated
without prednisone, although there
were no differences in the mean cy-
closporine blood levels. These data,
though preliminary, indicate that
early immunosuppression without
the use of prednisone is safe and
tends to be associated with im-
proved liver and renal functions
compared to conventional triple
therapy.
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Introduction

Prednisone has been commonly considered a keystone
in immunosuppression therapy after liver transplanta-
tion. In practice, all standard immunosuppressive regi-
mens always include the administration of steroids, al-
though with reduced doses in comparison with the past.
The introduction of new potent drugs such as tacrolimus
and micophenolate has not changed this appoach. How-
ever, the benefits of prednisone therapy are not well es-
tablished. Recent data suggest that prednisone with-
drawal late after orthotopic liver transplantation

(OLTx) reduces complications without affecting graft
function [1]. Since liver transplant recipients are much
less prone to develop clinically significant acute rejec-
tion 2] than recipients of kidney [3] and heart allografts
[4], we investigated whether prednisone therapy can be
completely avoided during the initial 3 months after sur-
gery. To test this hypothesis within a prospective open-
label pilot study, a consecutive series of patients under-
going OLTx at our Institution were randomized to re-
ceive a conventional immunosupression therapy with
or without prednisone. We report here the preliminary
results of this ongoing study.
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Materials and methods

Patients

Twenty-seven adult patients undergoing OLTx at our Institution
entered the study. Patients included 18 males and 9 females, with
an age of between 20 and 63 years (mean 49 + 9 years). None had
evidence of active cytomegalovirus (CMV) infection. In the major-
ity of patients the cause of liver transplantation was cirrhosis due to
viral infections (in 11 patients due to HCV and in 6 to HBV). Four
patients had alcoholic cirrhosis, two cryptogenic cirrhosis, two ful-
minant hepatic failure due to HBV infection, and one had Wilson
disease.

Randomization and treatment

Patients were randomized to receive: (group A) a double immuno-
suppressive therapy including cyclosporine and azathioprine
(1-1.5 mg/kg per day): or (group B) a conventional triple therapy
including cyclosporine. azathioprine, and prednisone. The latter
was initially given at a dose of 20 mg/day, gradually tapered from
day 30. and then discontinued at the end of the third month. Cy-
closporine doses were modified to maintain blood levels between
300 and 400 ng/ml by monoclonal radioimmunoassay { Abbot) in
the first 2 months and around 200 ng/ml in the third month. Aza-
thioprine doses were adjusted on the basis of white blood cells
(WBC) count.

All patients gave their informed consent prior to their inclusion
in the study and the protocol had been approved by the local ethics
committee. Six patients died within the first week and were there-
fore excluded from the study. The preliminary results thus refer to
21 patients {10 in group A and 11 in group B), who were followed
up for at least 3 months after transplant. Graft function after
OLTx was evaluated by conventional liver tests daily during the
tirst month and at weekly intervals until day 90.

The occurrence of infectious complications was evaluated ac-
cording to international recommendations [5]. Liver biopsics
were obtained at the time of surgery and at days 7, 30, and 90 after
transplantation. Biopsy specimens were formalin fixed and paraf-
fin embedded. Sections, S-um-thick, were stained with hematoxy-
lin—eosin and Masson’s trichrome. Individual histological features
were scored according to a semiquantitative scoring system. Acute
graft rejection was diagnosed according to international criteria
[6]. The decision to treat severe episodes of acute rejection with
supplemental immunosuppressive therapy was based on a combi-
nation of clinical, histological, and biochemical findings.

Statistical analysis of data was performed using the SOLO
package (BMDP). Group differences were assessed by Student’s
(-test for unpaired data and by the Fisher exact test.

Resuits

As summarized in Table 1, the two groups did not differ
in demographic or clinical features at baseline, nor for
the technical parameters related to organ preservation
and surgical procedures.

The actuarial 12-month graft survival did not differ
between patients treated with (88.8%) or without
(90.9 % ) prednisone. Similarly, there were no differenc-
es with respect to infectious complications. These in-
cluded ten patients (four in group A) with a a body tem-

Table 1 Bascline characteristics of liver transplant recipients
treated with or without prednisone during the first 3 post-operative
months. Data are given as actual numbers or means + SD

Without With
prednisone prednisone
(n=13) (n=14)
Recipient age (years) S1.0+46.5 474+ 115
Donor age (years) 3902179 40.1£137
Recipient gender (M/F) 9/5 10/3
Donor gender (M/F) 10/4 49°
Cause for transplantation
HCV cirrhosis 4 7
HBYV cirrhosis 3 3
Alcoholic cirrhosis 3 1
Cryplogenic and others 2 3
Cold ischemia time (h) 6.9+2.1 65134
Warm ischemia time (h) 09+0.2 0.8+0.1
Days before discharge 24+9 2819

* Significantly different {P < .01) from patients treated without
prednisone

Table 2 Liver and kidney function during the first 3 months after
transplantation in patients treated with and without prednisone
(AST aspartate transaminase. y-G T y-glutamyltransferase)

Parameter Without With
prednisone prednisone
{(n = 10) (n=11)
AST (mg/dl)* 136 £ 463 195 +£522
AST, day 90 (mg/dl) 19+12 25+ 11
y-GT (mg/dl)* 89+ 96 141 + 1667
y-GT, day 90 (mg/dl) 38+ 24 3326
Bilirubin (mg/dl)* 1.7+£0.3 1.6 £0.3
Bilirubin, day 90 (mg/dl) 1.6+1.2 1.6£09
Creatinine (mg/dl)* 1.9+1.3 2117
Creatinine, day 90 (mg/dl) 1.7+£04 1.8£0.5

¢ Data recorded in the first month after transplant (mean = SD)
“ Significantly different (P < 0.001) from patients treated without
prednisone

perature above 38°C and a WBC count of = 12000 cell/
mm for several days after the transplant; six patients
(four in group A) with a body temperature above 38°C
and a WBC count of <4000 cell/mm. without anti-
CMV IgM antibodies; and one patient with active
CMV infection group B.

At the liver biopsy obtained at day 7, mild to moder-
ate acute graft rejection was observed in 72 % of pati-
ents in both groups, while severe rejection only occurred
in three patients, two of whom in the group were receiv-
ing prednisone. Only two episodes of severe rejection
were treated with additional immunosuppressive thera-
py. No late episodes of acute rejection occurred in either

group.
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Liver function tests (Table 2) showed a better profile
in the first month in group A than in group B, although
the differences did not reach statistical significance.
However, during the first postoperative month, the
mean values of y-glutamyltransferase were significantly
lower (P <0.001) in the group treated without pred-
nisone, although there were no differences in bilirubin
levels. Kidney function did not differ significantly be-
tween the two groups, however, the mean levels of crea-
tinine during the first postoperative month tended to be
lower in group A than in in group B (2.1 + 1.7 mg/dl),
despite there being no differences in mean cyclosporine

levels (349 + 8 vs 343 + 9 ng/ml, respectively).

Discussion

The preliminary results of this study indicate that, after
liver transplantation, an early immunosuppressive treat-
ment which does not include the use of prednisone is
safe and does not maodify the risk of potential postopera-
tive complications. In particular, we found that early im-
munosuppression without prednisone is not associated
with an increased risk of acute graft rejection, is unrelat-
ed to the emergence of infectious complications, and
tends to be associated with better liver and kidney func-
tions, particularly in the first months after transplant.
These data, although preliminary, suggest that there is
no need to use prednisone as a routine treatment after
liver grafting.

The rationale for using steroid therapy after liver
transplantation is not well established. Its routine use
has been justified by the fear of acute rejection, by anal-
ogy to the incidence after kidney transplantation. How-
ever, the incidence and severity of graft rejection after
liver transplantation are lower in liver than in kidney al-
lograft recipients and there are no data available to sup-

port the notion that steroids can prevent acute rejection
after liver transplantation. Mild or moderate acute re-
jection occurs frequently after liver grafting, as did oc-
cur in this study, but usually does not require additional
immunosuppressive treatment. Further, 10-20% of re-
cipients develop steroid-resistant rejections. Moreover,
steroid therapy may increase the risk of infectious and
metabolic complications, although these events were
not observed in our series.

In this study, the mean levels of y-glutamyltransfer-
ase were significantly lower during the first postopera-
tive month in patients treated without prednisone,
which may reflect a lower degree of cholestasis and duc-
tular regeneration, although there were no differences
in bilirubin levels. Similarly, the other liver function
tests and the serum creatinine levels tended to be lower
during the first month after transplant in patients treat-
ed without steroids, although no significant differences
were observed, possibly due to the limited number of
observations so far available. Further data are therefore
needed to evaluate whether prednisone treatment is as-
sociated with worse liver and kidney function.

Recent data have shown that prednisone withdrawal
is a safe procedure in the late course after liver trans-
plantation [1]. To our knowledge, this study is the first
formal evaluation of the usefulness of prednisone in
the early course after transplant. Our preliminary find-
ings are in agreement with and reinforce the above find-
ings, showing that immunosuppression without pred-
nisone can also be safe as an early procedure. While we
are currently waiting for the completion of our trial, we
believe that further independent studies are urgently
needed to confirm our data and to investigate the poten-
tial emergence of infectious or metabolic complications,
in order to address whether the routine use of pred-
nisone after liver transplantation is still justified.
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