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Abstract We report on a 44-year-
old man who developed tuberculosis
4 months after liver transplantation.
The diagnosis was confirmed using a
polymerase chain reaction (PCR)
technique in bronchial alveolar lav-
age (BAL) fluid, and the patient was
successfully treated by reducing his
immunosuppression and adminis-
tering antituberculous drugs. The
patient became afebrile 20 days af-
ter starting antituberculous therapy
and remains well at home. A review
of the literature revealed that tuber-
culosis after liver transplantation is a
rare complication with a reported
mortality rate of as high as 40 %.

The mortality is highest for patients
who become symptomatic within

3 months after transplantation

(83 % vs 0%, P < 0.01; Fisher’s exact
test) and for those with an interval
between the initial symptom and di-
agnosis of more than 2 weeks (71 %
vs 0%, P < 0.05). Early diagnosis is,
therefore, essential for successful
resolution of tuberculosis after liver
transplantation.
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Introduction

The incidence of tuberculosis in liver transplant (LTx)
recipients is largely unknown [4, 6-8]. In 1991, Higgins
et al. [4] reported that 5 of 2380 patients (0.2 %) devel-
oped tuberculosis after LTx. In 1994, Meyers et al. {7]
documented that 5 of 550 LTx recipients (0.9 %) suf-
fered from tuberculosis. The reported mortality rate of
tuberculosis following LTx is as high as 40 % [4, 7]. Or-
gan recipients in endemic areas, such as South and Cen-
tral America, Asia, the Middle East, and the Mediterra-
nean area, seem especially susceptible. In Japan, tuber-
culosis remains a leading infectious disease with an inci-
dence of 39.3 per 100,000 people in 1992, four times
greater than that in the United States (10.5 per
100,000) (1, 3].

Herein we report a patient who developed miliary tu-
berculosis after LTx and we review the literature on this
complication.

Case report

A 44-year-old man, born and raised in Japan, underwent ortho-
topic LTx on 15 October 1994 in the United States for postnecrotic
liver cirrhosis due to hepatitis C. He had a positive purified protein
derivative (PPD) test (20 x 20 mm) preoperatively, but had no his-
tory of active tuberculous disease or prophylaxis for tuberculosis.
His preoperative chest x-ray and computed tomogram (CT) re-
vealed no abnormalities. The patient had an uneventful postopera-
tive course and was discharged on FK 506 and prednisolone
2 months post-transplantation. He then returned to Japan. The pa-
tient had no obvious exposure to tuberculosis before or after sur-
gery.

On postoperative day 112, the patient became febrile and com-
plained of heartburn, which was attributed to esophageal candidia-
sis. At that time, a chest x-ray still showed no abnormalities. Al-
though his heartburn disappeared after starting oral amphotericin
B, fever persisted for a month, and miliary pulmonary lesions and
an infiltrate in the left upper lobe developed on chest x-ray and
CT (Fig.1).

The patient was admitted to our hospital for suspected miliary
tuberculosis on 6 March 1995. Three days later, the diagnosis was
confirmed by a polymerase chain reaction (PCR) method for spe-
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Fig.1 Computed tomogram of the chest demonstrating miliary le-
sions in both lungs and an infiltrate in the left upper lobe of the lung

cific DNA fragments of Mycobacterium tuberculosis (Amplicor,
Roche Molecular Systems, Branchburg, N.J., USA) in bronchial
alveolar lavage (BAL) fluid. The acid-fast bacilli (AFB) stain of
BAL was negative. At this point, the patient’s FK 506 whole blood
trough level was 23 ng/ml. Because an infectious complication was
suspected, his FK 506 dose was decreased from 8 mg to 4 mg/day
and prednisolone from 10 mg to 5 mg/day. He was started on iso-
niazid (INH), 400 mg/day, ethambutol (EB), 750 mg/day, strepto-
mycin (SM), 1g i.m./day, and rifampicin (RFP), 450 mg/day
(Fig.2).

The patient’s blood FK 506 level decreased to 2.3 ng/ml within
10 days, and serum transaminases started to increase after 20 days

of under-immunosuppression. A percutaneous liver biopsy on 23
March 1995 showed mild acute cellular rejection and granulomas.
RFP, which enhances the metabolism of FK 506, was therefore dis-
continued and sparfloxacin (SPFX), a neuquinolone, was added. A
mini-recycle of steroids was initiated on 27 March 1995, and the FK
506 dose was increased from 4 mg to 12 mg/day. The rejection re-
sponded well to the therapy. A percutaneous liver biopsy on 5
April 1995 showed granulomatous hepatitis and resolution of the
rejection. In the meantime, the patient became afebrile, and mil-
iary lesions on chest X-ray and CT improved while the C-reactive
protein normalized by the end of April 1995. The patient was dis-
charged on 1 May 1995 and remains afebrile and doing well at
home.

Discussion

To our knowledge, 12 patients with tuberculosis after
liver transplantation have been reported in the litera-
ture. Clinical data on these 12 patients, as well as our pa-
tient, are presented in Table 1 [4, 6-8]. There were
10 men and 3 women, ranging in age from 20 to 66
(mean 45) years. The underlying liver diseases were
chronic viral hepatitis (n = 6), sclerosing cholangitis
(n = 2), primary biliary cirrhosis (n = 2), cryptogenic cir-
rhosis (n = 2), and fulminant hepatitis (n = 1).

Eight of the 13 patients received immunosuppression
consisting of cyclosporin A (CyA), azathioprine, and
steroids, while two others received CyA and steroids
and the other three FK 506 and steroids. Six patients
were treated for rejection before developing tuberculo-
sis. Three patients received OKT3 to treat rejection.
Four of the six patients with rejection before tuberculo-
sis died, while five of six patients without rejection be-
fore tuberculosis survived.

Fig.2 Clinical course of the pa-
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All but one patient (Patient 11) presented with fever.
Other stigmata of tuberculosis consisted of pulmonary
lesions (n = 9), meningitis (n =2), and lymphadenopa-
thy (n = 4). In Patient 11, miliary tuberculous lesions in
the peritoneum and the intestine were identified at sur-
gery. All but one patient had extrapulmonary lesions.

The mortality rate among these 13 patients was 38 %
(5/13). We examined risks related to mortality in pa-
tients with tuberculosis and identified early infection as
a detrimental factor. The mortality rate in patients who
developed symptoms less than 3 months after transplan-
tation was 83 % (5/6), while all those who had symptoms
after 3 months survived (P < 0.01; Fisher’s exact test). In
the early period following liver transplantation, when
patients are under heavy immunosuppression, disturbed
cellular immunity seems responsible for the high mor-
tality of tuberculosis.

Early diagnosis is the key to better prognosis for tu-
berculosis. All five patients whose tuberculosis was di-
agnosed within 2 weeks after the initial symptom sur-
vived, while the mortality rate of those whose diagnosis
was established over 2 weeks after symptoms was as
high as 71 % (5/7) (P < 0.05; Fisher’s exact test). Patient
6 survived after an early diagnosis of tuberculosis that
developed 1.5 months after LTx.

As for the diagnosis of tuberculosis, the AFB stain
was positive in 9 of 12 patients (75 %). Three patients
had a positive culture but a negative AFB stain. Granu-
lomas were found in the biopsy specimens of ten pa-
tients. We established early diagnosis using PCR of
BAL, which takes only 5.5 h [2].

As for the treatment of tuberculosis, four antituber-
culous drugs are standard treatment for patients with
suspected tuberculosis until drug sensitivity is known
[9]. All patients reported received INH. RFP was gi-

ven to 11, EB to 8, and pyrazinamide (PZA) to 5 pa-
tients. Amikacin (AMK) and SM were given to four
and two patients, respectively. Ofloxacin (OFLX) and
SPFX were each given to one patient. Each patient re-
ceived more than three antituberculous drugs. If drugs
are effective, symptoms usually resolve after a few
weeks of therapy. Repeat tissue specimens, such as li-
ver biopsies, seem useful for judging the effectiveness
of therapy [4].

Although we intended to maintain minimal immuno-
suppression for our patient in order to resuscitate cellu-
lar immunity until evidence of acute cellular rejection
developed, the dose-blood level relationship of FK 506
was significantly disturbed by RFP. Higgins et al. [4] re-
ported that three of their five patients required discon-
tinuation of RFP for hepatotoxicity. RFP should, there-
fore, be given with special care to LTx recipients.

The duration of treatment for tuberculosis has not
yet been established in liver recipients. Meyers et al. [7]
recommended 12-18 months of therapy for sensitive
isolates. Others [5] have suggested that therapy for
multiresistant tuberculous strains can be continued for
18-24 months.

As for prophylaxis for tuberculosis, none of the 13
patients received such a treatment pretransplantation.
A PPD test was performed before LTx in five patients;
two were anergic and the other three had a positive re-
action. Some tuberculosis occurred in liver recipients
who were PPD test-negative, anergic, or whose results
were unknown. Cutaneous anergy is a well-known phe-
nomenon in patients with protein malnutrition or inter-
current viral infections who are also on corticosteroids
[4]. All potential LTx recipients in endemic areas should
have a PPD test to identify previous exposure to the in-
fection [4, 7].
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