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Abstract

retrospectively. Follow-up was 4 years.

idiopathic pulmonary fibrosis.

Background: Lung transplant is a treatment option for idiopathic pulmonary fibrosis. The purpose of this study
was to review the results of lung transplant in patients with idiopathic pulmonary fibrosis.

Methods: Between November 2008 and October 2010, there were 11 patients who had lung transplant at our
institution; 6 patients (55%) had single lung transplant for idiopathic pulmonary fibrosis. Clinical data were reviewed

Results: The 6 patients who received single lung transplant for idiopathic pulmonary fibrosis had no perioperative
mortality; 1 patient died within 30 days of surgery because of multiple organ failure that resulted from sepsis, and 1
patient died at 14 months after surgery because of respiratory failure and bronchiolitis obliterans. The overall survival
was 83% at 1 year, 67% at 2 years, and 67% at 4 years after transplant.

Conclusions: Lung transplant is effective in reducing the risk of death and prolonging survival in patients with
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Introduction

Lung transplant has been the preferred treatment for >40 years for
several end-stage pulmonary diseases. The first human lung transplant
was performed in 1963 in a patient with bronchogenic carcinoma
who died because of renal failure at 18 days after lung transplant [1].
During the next 2 decades, 40 lung transplants were performed, and
the only patient who was discharged to home 8 months after transplant
died from sepsis. In 1983, the first successful isolated single lung was
performed for a patient with idiopathic pulmonary fibrosis [2].

Idiopathic pulmonary fibrosis is a progressive and fatal disease with
median survival from 2.8 to 4.8 years, and there is no current therapy
that prolongs survival from this disease [3-5]. Lung transplant may be
an option in patients with end-stage idiopathic pulmonary fibrosis [6].
However, there is controversy about single or bilateral lung transplant
as the better surgical option for patients with idiopathic pulmonary
fibrosis.

The purpose of this study was to review the results of lung transplant
in patients with idiopathic pulmonary fibrosis.

Materials and Methods

Between November 2008 and October 2010, there were 11 lung
transplant performed at our institution. Recipients were selected
according to guidelines of the International Society for Heart and
Lung Transplant (Table 1). Diagnosis of idiopathic pulmonary
fibrosis was made on high resolution computed tomography of chest
and histological patterns of usual interstitial pneumonia. Organs
were allocated to recipients based on blood group, size match, and
patient status. Single lung transplant was performed for patients with
idiopathic pulmonary fibrosis (6 patients), scleroderma (1 patient), and
lymphangioleiomyomatosis (1 patient); bilateral lung transplant was
performed for patients with bronchiectasis (2 patients) and pulmonary
hypertension (1 patient). A retrospective review of clinical data for

the 6 patients who had single lung transplant for end-stage idiopathic
pulmonary fibrosis was done at 4-year follow-up after transplant
(Table 2).

Lung preservation

Donor lungs were preserved with ice-cold low-potassium dextran
(50 mL/kg) (Perfadex, Vitrolife, Goteborg, Sweden) mixed with tris
(hydroxymethyl) aminomethane buffer, prostaglandin E, (500 ug), and
calcium gluconate (10%). A bolus of prostaglandin E (500 ug) was
administered directly into the pulmonary artery immediately before
antegrade pulmonary artery flush. In addition, an in situ retrograde
flush was performed with dextran (1.5 L) (Perfadex, Vitrolife, Goteborg,
Sweden).

Lung transplant technique

In patients with idiopathic pulmonary fibrosis, single lung
transplant was performed through an anterolateral thoracotomy.
Cardiopulmonary bypass was used in 4 patients (67%) because
of secondary pulmonary hypertension or primary pulmonary
hypertension. The lung with theleast amount of preoperative ventilation
and perfusion was removed initially. The donor lung was prepared
at the back table, taking care to preserve peribronchial collateral
circulation to the donor lung. The donor bronchus was shortened
to 1 cartilage proximal to the upper lobe of the bronchus. Bronchial
anastomosis was done with continuous 4-0 polypropylene suture for
the membranous part and interrupted 4-0 polypropylene suture for
the cartilaginous part. The pulmonary artery and venous anastomoses
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Guidelines

Indications
Pulmonary disease with life expectancy < 2 years
Medical therapy ineffective or unavailable
Strong motivation for lung transplant
Severe functional limitation but good potential for rehabilitation
Satisfactory psychosocial support

Contraindications
Untreatable nonpulmonary organ dysfunction (liver, kidneys, heart)
Active malignancy during previous 2 years

Noncurable chronic extrapulmonary infection (hepatitis B, hepatitis C, human immunodeficiency virus)

Substance abuse during previous 6 months (cigarettes, drugs, alcohol)
Unstable psychosocial status or poor medical compliance

Table 1: Guidelines of indications and contraindications for selection of recipients for lung transplant.

Parameter

Number of patients

Age (y)

Sex

Men

Women

Body mass index (kg/m?)
FEV, (% predicted)

FVC (% predicted)
6-minute walk (m)

PaO, room air (mm Hg)
Pulmonary artery pressure (mm Hg)
Type of transplant
Single lung

Bilateral lung

Post op FEV,

Post op FVC
Cardiopulmonary bypass

Yes
No

*Data reported as number or mean (range, minimum to maximum)

No. or mean (range)
6
43 (25 to 63)

2

4

24 (17 to 38)
29 (20 to 41)
28 (21 to 40)
115 (70 to 210)
45 (40 to 53)
42 (27 to 60)

6
0
58 (41 to 81)

60 (42 to 74)

4
2

FVC: Forced vital capacity; FEV,: Forced expiratory volume in the first second of expiration; PaO,: Arterial partial pressure of oxygen

Table 2: Demographic and Preoperative Clinical Profile of Patients Who Had Lung Transplant for Idiopathic Pulmonary Fibrosis*.

were performed with 5-0 polypropylene suture. The patient was given
intravenous low-dose heparin (100 U) and dextran 40 (Rheomacrodex
10%, Medisan Pharmaceuticals) for 7 days after surgery to improve
bronchial microcirculation.

Infection prophylaxis

Infection prophylaxis included broad-spectrum antibiotic
and antiviral therapy. Antiviral therapy included ganciclovir
(intravenous for 2 weeks and oral for 12 weeks) when the donor or
recipient had positive serology for cytomegalovirus. Acyclovir was
given for prophylaxis against herpes simplex when the donor or
recipient had negative serology for cytomegalovirus. Prophylaxis
against Pneumocystis carinii pneumonia included trimethoprim and
sulfamethoxazole (double strength, 3 times per week).

Immunosuppression

All patients received immunosuppression with tacrolimus;
mycophenolate mofetil or azathioprine; and prednisone after surgery.
Cyclosporine (5 mg/kg given as 1 dose orally) was given immediately
before transplant. Tacrolimus dosage was adjusted in response to
blood levels (goal during the first 3 months: blood level, 14 to 18 ng/
mL; trough level, 8 to 10 ng/mL). Intravenous methylprednisolone
was administered at surgery (500 mg, given before reperfusion of the

allograft), and after surgery (0.5 mg/kg daily for 3 days). Patients were
treated with azathioprine (2 mg/kg/d, oral) or mycophenolate mofetil
(1 g, oral, twice daily) for life.

Results

The 6 patients who received single lung transplant for idiopathic
pulmonary fibrosis had no perioperative mortality; 1 patient died
within 30 days of surgery because of multiple organ failure that resulted
from sepsis, and 1 patient died at 14 months after surgery because of
respiratory failure and bronchiolitis obliterans. The overall survival
was 83% at 1 year, 67% at 2 years, and 67% at 4 years after transplant.
There was no relation between recipient age, body mass index, and use
of cardiopulmonary bypass on the duration of mechanical ventilation,
length of stay in the intensive care unit, and survival. There were 3
patients (50%) who developed acute rejection within the first year.
Follow-up at 1 year after surgery showed marked improvement in
pulmonary function (Table 2).

Discussion

Indications for lung transplant have increased and have been ex-
tended from patients with noninfectious to infectious parenchymal
lung diseases [7]. The United Network for Organ Sharing implemented
the Lung Allocation Score in 2005, and this has decreased the waiting
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list time and mortality by giving priority for transplants to more criti-
cally ill patients [8,9]. In 2000, idiopathic pulmonary fibrosis was the
indication for lung transplant in 15% patients, and this increased to
37% lung transplants in 2009 [10]. At our institution, 55% lung trans-
plants have been performed for idiopathic pulmonary fibrosis. This is
a higher proportion than the worldwide experience reported by the In-
ternational Society for Heart and Lung Transplant registry [11].

Idiopathic pulmonary fibrosis has been reported in men more than
women, with a male:female ratio from 1:1 to 2:1. Most (approximately
two-thirds) patients worldwide with idiopathic pulmonary fibrosis are
aged > 60 years at presentation (mean age at diagnosis, 66 y) [12]. The
present patients were younger and there were more women than men
(Table 2).

The outcome of lung transplant may be worse for idiopathic pul-
monary fibrosis than other diseases. The relative survival between sin-
gle and bilateral lung transplant is controversial, with 1 report show-
ing better survival with single lung transplant [13] and another study
showing similar mortality for both single and bilateral lung transplant
[14]. The largest study that has evaluated lung transplant for idiopathic
pulmonary fibrosis included 830 patients from the International So-
ciety for Heart and Lung Transplant registry to evaluate the effect of
preoperative pulmonary artery pressure; in that study, bilateral lung
transplant had a greater risk of early mortality, and elevated pulmo-
nary artery pressure increased the risk of mortality after single lung
transplant [15].

Another study that reviewed data from the United Network for Or-
gan Sharing showed that patients who had idiopathic pulmonary fibro-
sis and who had undergone lung transplant from 1987 through 2009
had an early survival benefit from single lung transplant and a long-
term survival benefit from bilateral lung transplant [16]. In addition,
primary graft dysfunction was more frequent after bilateral than single
lung transplant. Survival after bilateral lung transplant for idiopathic
pulmonary fibrosis may be similar to survival after bilateral lung trans-
plant for nonidiopathic pulmonary fibrosis [14]. Patients who have
bilateral lung transplant may have a lower frequency of bronchiolitis
obliterans syndrome and better results on a 6-minute walk test.

In the present study, the 4-year survival after lung transplant for
idiopathic pulmonary fibrosis was 67%, which is lower than survival
after lung transplant for nonidiopathic pulmonary fibrosis (80%). As
a result of the severe limitation in number of available donor organs,
we perform single lung transplant in patients with pulmonary fibrosis
to enable more patients to receive a lung transplant and to shorten the
waiting list time. Bilateral lung transplant may achieve better function-
al recovery and lower frequency of bronchiolitis obliterans than single
lung transplant [17]. However, bilateral lung transplant is performed
at our institution only for patients with end-stage bronchiectasis and
pulmonary hypertension.

Limitations of the present study include the retrospective design
and small number of patients. Nevertheless, the present results are
satisfactory and provide justification for further study. The frequent use

of cardiopulmonary bypass in these patients may reflect the acceptance
of transplant as an option for patients with severe illness. In addition,
patients with idiopathic pulmonary fibrosis undergoing lung transplant
may require cardiopulmonary bypass because idiopathic pulmonary
fibrosis may be associated with secondary pulmonary hypertension.
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