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Pneumonia After Heart Transplantation: A Multiinstitutional Study

J. M. Cisneros, P. Muñoz, J. Torre-Cisneros, M. Gurgui, From Hospital Virgen del RocıB o, Sevilla, Hospital Gregorio Marañón
and Hospital 12 de Octubre, Madrid, Hospital Reina SofıB a, Cordoba,Ma. J. Rodriguez-Hernandez, J. Ma. Aguado, A. Echaniz,

Hospital Santa Creu I Sant Pau, Barcelona, and Hospital Juanand the Spanish Transplantation Infection Study Group
Canalejo, La Coruña, Spain

A multiinstitutional study of 307 heart transplant recipients was carried out to determine the
clinical, radiographic, and prognostic characteristics, the incidence, and the etiology of pneumonias
in the first year after transplantation. There were 21.1 cases of pneumonia per 100 heart trans-
plantations. Seventy-five percent of the cases occurred in the first trimester. Eighty-two causal
agents were identified, of which 60% were opportunistic, 25% were nosocomial, and 15% were
community-acquired. The most frequent isolates were cytomegalovirus (20), Aspergillus species (13),
and Pneumocystis carinii (11). Hemoptysis occurred more frequently in aspergillus pneumonias than
in other pneumonias (54% vs. 6%, respectively; P õ .05); aspergillus pneumonia was the only type
of pneumonia during which cavitated nodules were noted on thoracic radiographs. The overall
mortality rate was 30.8%; the independent factors of a poor prognosis were aspergillus infection
(relative risk [RR], 7.4; 95% confidence interval [CI], 5.8–9.1) and bilateral pulmonary infiltrates
(RR, 10; 95% CI, 8.5–11.4).

Heart transplantation (HT) has become a therapeutic reality traindications for the transplant. At all participating centers,
donors and recipients underwent tuberculosis tests and serologyin terminal cases of heart failure. In 1994, the rate of HTs in

Spain was 7.6 per one million inhabitants, the third highest rate for CMV and Toxoplasma gondii.
Preoperative prophylaxis with antimicrobials was also ad-worldwide [1]. Pneumonias are the most severe and common

infectious complications afflicting heart transplant recipients. ministered. The maintenance immunosuppressive treatment
was the same in all centers, and the induction immunosuppres-Many studies of these pneumonias have been carried out, espe-
sive treatment was similar, only varying in the type of antilym-cially those of pneumonias due to cytomegalovirus (CMV),
phocyte antibody used (antithymocyte globulin in four centersPneumocystis carinii, and Legionella pneumophila [2–8]. Less
and OKT3 in two centers). Prophylaxis for CMV, P. carinii,frequent studies have described radiographic manifestations
and pneumococcal infections varied. Prophylaxis for CMV in-[9, 10], risk factors [11], and diagnostic methods [12].
fection with intravenous ganciclovir was administered only atHowever, we are not aware of any recent study that has
one center, and it was indicated only for three patients whoanalyzed pneumonias overall as a clinical syndrome character-
received OKT3. Prophylaxis for P. carinii infection was ini-istic of HT. Therefore, we carried out a multiinstitutional study
tially given in three centers, and the remainder administeredto determine the clinical, radiographic, and prognostic charac-
this prophylaxis since 1993. Pneumococcal vaccination wasteristics, the incidence, and the etiology of pneumonias in heart
performed in four centers.transplant recipients.

All patients for whom pneumonia was diagnosed in the first
year after transplantation were included in the study. We col-

Patients and Methods lected data following a previously designed protocol. The diag-
nosis of pneumonia was confirmed only when the clinical,We reviewed the clinical records of 307 consecutive heart
radiographic, and microbiological criteria described belowtransplant recipients, of whom six (1.9%) required a second
were met.transplant within the first postoperative year. The transplants

Clinical and radiographic criteria. These criteria were astook place between 1 January 1992 and 31 December 1993 in
follows: fever (temperature, ú387C), cough, dyspnea, firstsix Spanish hospitals. The selection criteria for heart transplant
phases of purulent expectoration, and/or changes in the previ-candidates in the six centers involved in the study were the
ous characteristics of respiratory secretions and chest roent-presence of an irreversible terminal heart disease without any
genogram revealing a new or progressive alveolar or interstitialother therapeutic alternative and the absence of any major con-
infiltrate or cavitation that could not be explained by any other
noninfectious cause.

Microbiological criteria. These criteria were as follows:
isolation or detection of any microorganism (except CMV) inReceived 18 November 1997; revised 23 March 1998.

Reprints or correspondence: Dr. José M. Cisneros, Unidad de Enfermedades the blood without any infection site other than the lungs
Infecciosas, Hospital Universitario Virgen del RocıB o, Sevilla 41013, Spain.

and/or isolation of microorganisms in representative respiratory
Clinical Infectious Diseases 1998;27:324–31 samples (sputum or bronchial washings aspirate [representative
q 1998 by the Infectious Diseases Society of America. All rights reserved.
1058–4838/98/2702–0013$03.00 sample, õ10 epithelial cells; purulent material, ú25 polymor-
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phonuclear cells], §106 bacteria; protected specimen brush of recipient was positive/positive in 13 transplants (21%), nega-
tive/positive in 12 (20%), positive/negative in 4 (6%), negative/bronchi, §103 bacteria; and bronchoalveolar lavage [BAL]

fluid, §104 bacteria). The isolation or detection of Mycobacte- negative in 15 (25%), and unknown in 17 (28%).
The induction immunosuppressive treatment was azathio-rium tuberculosis, Aspergillus species, P. carinii, L. pneumo-

phila, and Nocardia species in any respiratory sample was prine, cyclosporine, prednisone, and antilymphocyte globulin
in 51 cases (84%) and azathioprine, cyclosporine, prednisone,considered diagnostic. The diagnosis of aspergillus pneumonia

was considered probable when a fungus was isolated from and OKT3 in 10 (16%). The maintenance immunosuppressive
treatment was cyclosporine, azathioprine, and prednisone in allrespiratory samples and definite when tissular invasion was

demonstrated. Likewise, the diagnosis of CMV pneumonia was cases. Twenty patients (33%) received prophylaxis for P. cari-
nii infection, 10 with trimethoprim-sulfamethoxazole and 10considered definite when characteristic large cells with inclu-

sion bodies were demonstrated in respiratory samples and prob- with pyrimethamine/sulfadoxine. Twelve (86%) of the 14 pa-
tients with positive tuberculin tests received prophylaxis withable when CMV was isolated or detected in either a BAL fluid

or lung tissue specimen. The diagnosis of L. pneumophila, isoniazid. Seven patients (11%) received prophylaxis with in-
travenous ganciclovir; all of these patients had previously re-Mycoplasma pneumoniae, Chlamydia pneumoniae, Chlamydia

psittaci, and influenza virus pneumonias was established by a ceived OKT3 treatment. Twenty-three patients (38%) had had
CMV viremia before the episode of pneumonia.fourfold or greater rise in the IgG titer as demonstrated by

indirect immunofluorescence. Etiology. The etiology was established for all 65 cases of
pneumonia; 15 (23%) of the cases were polymicrobial. A totalThe following data were collected for each case of pneumo-

nia: age, sex, cardiopathy, CMV and T. gondii serological status of 82 microorganisms were identified, of which 49 (60%) were
opportunistic, 21 (25%) were nosocomial, and 12 (15%) wereof the donor and recipient, results of a tuberculin test, history

of pneumococcal vaccination, surgical prophylaxis, posttrans- community acquired. The detailed etiology of the 65 cases of
pneumonia grouped according to the main pathogenic mecha-plantation prophylaxis, immunosuppressive treatment, episodes

of rejection and infection before pneumonia, signs and symp- nism and the incidence of each of the microorganisms is shown
in table 1. To compare the clinical, radiographic, and prognostictoms of pneumonia, roentgenographic features, alterations on

CT scans, procedures for the microbiological findings, etiology, characteristics of the pneumonias, we created six large groups
of similar etiologies: aspergillus pneumonias; CMV pneumo-antimicrobial treatment, outcome of the episode of pneumonia,

and survival following the first year after HT. nias; P. carinii pneumonias; M. tuberculosis, Nocardia aster-
oides, and Rhodococcus equi (TNR group) pneumonias; noso-A descriptive univariate analysis of these data was carried

out. The prognostic factors were analyzed with a multivariate comial pneumonias; and community-acquired pneumonias. The
most virulent microorganism was considered the main etiologyanalysis. SPSS-PC version 5.01 (SPSS, Chicago) was used for

all these calculations. in the cases of polymicrobial pneumonia. The microorganism
associated with the highest mortality rate was considered the
most virulent.

Results
Bronchoscopy (95% sensitivity) was the diagnostic proce-

dure most commonly used for obtaining respiratory samples.Incidence. Sixty-one heart transplant recipients had 65 epi-
sodes of pneumonia throughout the study period. The incidence There was a history of antimicrobial treatment in the 14 days

before the sample was obtained in 12 episodes (18%). Thewas 21.1 episodes of pneumonia per 100 HTs. The number of
episodes in the first, second, third, and fourth trimesters after sensitivities, overall and grouped by etiologies, of the different

diagnostic procedures are shown in table 2. CMV pneumoniaHT were 49 (75%), 13 (20%), 2 (3%), and 1 (2%), respectively.
Series description. The mean age {SD of the patients was followed a course with viremia more frequently than pneumo-

nias due to other etiologies (15 [88%] of 17 vs. 1 [3%] of 39,50 { 10 years (range, 16–65 years); 51% (84%) were male.
The causes leading to HT were ischemic cardiopathy (32 cases respectively; P õ .01; RR, 18.7; 95% CI, 4.8–72) but did not

follow a course with previous viremia more frequently (9 [45%][53%]), idiopathic dilated myocardiopathy (21 [34%]), and val-
vular disease (8 [13%]). The tuberculin test was positive for of 20 vs. 14 [31%] of 45, respectively; P Å NS).

Radiographic manifestations. The radiographic manifesta-14 patients (23%) and negative for 37 (61%); four patients
(6%) were anergic, and no test was performed for six (10%). tions are compared by etiologies in table 3. The following

manifestations predominated in the large groups vs. the re-The pneumococcal vaccine had been administered to 38 pa-
tients (62%). Preoperative prophylaxis was cefazolin for 37 maining pneumonias, respectively: alveolar infiltrates, nosoco-

mial pneumonia (18 of [95%] 19 vs. 17 [37%] of 46; P õ .01;patients (61%), vancomycin with third-generation cephalospo-
rins for 14 (23%), and imipenem for 10 (16%). The CMV RR, 2.6; 95% CI, 1.7–3.8); interstitial infiltrates (9 [82%] of

11 vs. 7 [13%] of 54; P õ .01; RR, 6.3; 95% CI, 3–13) andserological status of the donor/recipient was positive/positive
in 32 transplants (52%), negative/positive in 11 (18%), positive/ bilateral affliction (9 [82%] of 11 vs. 18 [33%] of 54; P õ .01

RR, 2.4; 95% CI, 1.5–4) in P. carinii pneumonia; and nodulesnegative in 3 (5%), negative/negative in 1 (2%), and unknown
in 14 (23%). The T. gondii serological status of the donor/ (8 [62%] of 13 vs. 4 [8%] of 52; P õ .01; RR, 8; 95% CI,
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Table 1. Etiology of the 65 cases of pneumonia in 307 heart trans- (average: 0 vs. 2.5 days from symptom development, respec-
plant recipients in the first year after transplantation that were grouped tively; P õ .01) than other pneumonias. TNR group pneumo-
according to the main pathogenic mechanism and the incidence of nias appeared later than other pneumonias (average: 104.5 vs.
each of the microorganisms.

38 days after HT, respectively; Põ .01). Hemoptysic expecto-
ration occurred more frequently in aspergillus pneumonia thanPathogenic mechanism,

microorganism No. (incidence*) in other pneumonias (54% vs. 6%, respectively; P õ .05; RR,
9.3; 95% CI, 2–31). Purulent expectoration was less common

Nosocomial 21 (6.9) in CMV and P. carinii pneumonias than in other pneumonias
Acinetobacter baumannii 3 (1)

(16% vs. 67%, respectively; P õ .01; RR, 0.2; 95% CI, 0.08–Pseudomonas aeruginosa 3 (1)
0.6); dyspnea was not a characteristic clinical manifestation ofStenotrophomonas maltophilia 1 (0.3)

Klebsiella pneumoniae 2 (0.7) TNR group pneumonia (0 vs. 58% of other pneumonias;
Escherichia coli 2 (0.7) P õ .05; RR, 0.01; 95% CI, 0–0.89). Empirical treatment was
Legionella pneumophila 1 (0.3) appropriate in 31 (50%) of the 62 episodes of pneumonia in
Staphylococcus aureus 3 (1)

which it was given.Enterococcus species 2 (0.7)
Prophylaxis efficiency. All of the cases of P. carinii pneu-Corynebacterium species 1 (0.3)

Bacteroides species 1 (0.3) monia affected patients who did not receive specific prophy-
Fusobacterium species 1 (0.3) laxis (0 of 20 vs. 11 [27%] of 41 other patients; P õ .05; RR,
Candida species 1 (0.3) indefinite). None of the 12 patients who received isoniazid

Community-acquired 12 (3.9)
prophylaxis because of a positive skin test developed pulmo-Bacteria 9 (2.9)
nary tuberculosis, whereas one of the two patients with a posi-Haemophilus influenzae 4 (1.3)

Streptococcus pneumoniae 3 (1) tive skin test who did not receive prophylaxis developed the
Moraxella catarrhalis 2 (0.7) disease (P Å NS). The other two cases of tuberculosis affected

Mycobacteria patients who had not undergone a skin test. The frequency of
Mycobacterium tuberculosis 3 (1)

Streptococcus pneumoniae pneumonia was similar among bothOpportunistic 49 (15.9)
vaccinated and unvaccinated patients (1 [3%] of 38 vs. 2 [9%]CMV 20 (6.5)

Aspergillus species† 13 (4.2) of 23, respectively; P Å NS). The frequency of CMV disease
Pneumocystis carinii 11 (3.6) was similar among the recipients who received ganciclovir
Nocardia asteroides 4 (1.3) prophylaxis and those who did not (1 [14%] of 7 vs. 19 [35%]
Rhodococcus equi 1 (0.3)

of 54, respectively; P Å NS).
NOTE. Fifteen (23%) of 65 cases of pneumonia were polymicrobial: Prognosis. The overall mortality rate associated with pneu-

P. carinii with CMV, 6 (P. carinii group); Aspergillus species with CMV, 3 monia was 30.8% (20 deaths). All of the patients with opportu-
(Aspergillus group), Nocardia species with CMV, 1 (TNR group: M. tuberculo-

nistic pneumonia who required mechanical ventilation, 7 withsis, Nocardia species, and R. equi); Fusobacterium species with CMV, 1
(nosocomial); Bacteroides species and Corynebacterium species with CMV, aspergillus pneumonia, 5 with P. carinii pneumonia, and 1
1 (nosocomial); Nocardia species with M. tuberculosis, 1 (TNR group); with CMV pneumonia died. The factors associated with the
A. fumigatus with Nocardia species, 1 (Aspergillus group); and H. influenzae,

worst prognosis in the univariate analysis were aspergillusK. pneumoniae, and Candida species, 1 (nosocomial). CMV Å cytomegalovirus.
* Numbers isolated per 100 heart transplantations in the first year after pneumonia, polymicrobial etiology, bilateral pulmonary infil-

transplantation. trates, absence of efficient empirical treatment, and mechanical
† Aspergillus fumigatus (8), Aspergillus terreus (1), and Aspergillus species

ventilation (table 5). Of the above-mentioned prognostic fac-(4).
tors, excluding mechanical ventilation, the multivariate analysis
indicated that aspergillus pneumonia (RR, 7.4; 95% CI, 5.8–
9.1) and bilateral pulmonary infiltrates (RR, 10; 95% CI, 8.5–2.8–22.5) and cavitation (5 [38%] of 13 vs. 2 [4%] of 52;

P õ .01; RR, 10; 95% CI, 2.1–45) in aspergillus pneumonia. 11.4) were the only independent factors with prognostic influ-
ence. After the episode of pneumonia, four patients died ofThe four cases with cavitated nodules were aspergillus pneu-

monia. Thoracic CT was carried out in 24 of the episodes of other causes, and the survival rate following the first year after
HT was 61% (37 patients).pneumonia, and it improved the information obtained by simple

roentgenography in eight cases (33%). It increased the number
of visible nodules in 4 cases, demonstrated the existence of a

Discussion
single pulmonary nodule in 1, showed the presence of pulmo-
nary cavitation in 1, and served for guiding the transparietal Pneumonia continues to be one of the most frequent infec-

tious complications in heart transplant patients. In this study,puncture in 1.
Clinical manifestations. The main clinical characteristics the incidence was 21.1 episodes per 100 HTs in the first year.

In another recent study involving 814 patients [13], the inci-and outcome are compared by etiologies in table 4. Nosocomial
pneumonias appeared earlier (average: 20 vs. 68.5 days after dence was 14%; the average follow-up period was 8.2 months.

Both figures show an incidence of pneumonia significantlyHT, respectively; P õ .01) and were more quickly diagnosed

/ 9c52$$au06 07-10-98 15:49:06 cida UC: CID

 at U
niversity of M

anchester on N
ovem

ber 14, 2012
http://cid.oxfordjournals.org/

D
ow

nloaded from
 

http://cid.oxfordjournals.org/


327CID 1998;27 (August) Pneumonia After Heart Transplantation

Table 2. Diagnostic sensitivity of procedures compared by etiologies of 65 cases of pneumonia in heart transplant recipients.

No. of positive specimens/total no. of specimens (%)

Aspergillus Pneumocystis TNR
species CMV carinii group NAP CAP Total

Procedure (n Å 13)* (n Å 8) (n Å 11) (n Å 6) (n Å 19) (n Å 8) (n Å 65)

Sputum examination 5/11 (45) ND 1/6 (17) 3/5 (60) 4/7 (57) 4/7 (57) 17/36 (47)
BAL 5/6 (83) 16/16 (100) 9/9 (100) 3/3 (100) 4/7 (57) 2/3 (67) 39/44 (89)
Telescoping plugged

catheterization 3/4 (75) 4/9 (44) 4/8 (50) ND 13/14 (93) 4/5 (80) 28/40 (70)
Bronchial washings 1/1 (100) NA 1/5 (20) ND 4/7 (57) ND 6/13 (46)
Transbronchial biopsy 2/4 (50) 3/8 (38) 3/5 (60) 2/3 (67) ND 1/2 (50) 11/22 (50)
Open lung biopsy 1/2 (50) ND 0/2 (0) ND ND ND 1/4 (25)
Transthoracic pulmonary

needle aspiration 2/2 (100) ND ND 2/2 (100) ND ND 4/4 (100)
Blood culture NA NA NA ND 5/17 (29) 1/8 (13) 6/25 (24)

NOTE. BAL Å bronchoalveolar lavage; CAP Å community-acquired pneumonia; CMV Å cytomegalovirus (three cases of definite pneumonia and five cases
of probable pneumonia); NA Å not applicable; NAP Å nosocomially acquired pneumonia; ND Å not done; TNR group Å Mycobacterium tuberculosis, Nocardia
species, and Rhodococcus equi.

* Ten cases of definite pneumonia and three cases of probable pneumonia.

lower than previously reported: 24%–35% in the 1980s [9, 11] CMV is the most common copathogen, occurring in 80% of
our cases and in 57%–70% of cases in other studies [9, 11].and 50%–62% in the precyclosporine era [14, 15]. The first 3

months after HT is the period of highest risk; 75% of our cases P. carinii and Aspergillus species are less common copatho-
gens. This association has been related to the immunosuppres-occurred in this period.

The etiology of pneumonia in heart transplant recipients is sive effect of CMV on the host, facilitating superinfection with
other opportunists [16].diverse. In this series, 82 microorganisms corresponding to 21

different genus and species were identified: 60% were opportu- CMV is the microorganism that most frequently causes
pneumonia after HT; it accounted for 24% of the isolates innistic microorganisms, 25% were nosocomial pathogens, and

15% were community-acquired bacteria and mycobacteria. Op- this study and 23%–32% of the isolates in other studies [9,
11]. The incidence of CMV pneumonia has decreased from 16portunistic microorganisms also predominated in previous stud-

ies, constituting 50%–86% of the isolates [9, 11]. Pneumonias cases per 100 HTs in a study carried out between 1977 and
1988 [2] to 6.5 cases per 100 HTs in our study and toafter HT are frequently polymicrobial, as were 23% of our

cases and 24%–58% of cases in other studies [9, 11], and 4.4–7.7 cases per 100 HTs in other recent studies [3, 17, 18].

Table 3. Radiographic findings compared by etiologies of 65 cases of pneumonia in heart transplant recipients.

No. (%) of cases with finding

Aspergillus Pneumocystis TNR
species CMV carinii group NAP CAP Total

Finding (n Å 13)* (n Å 8) (n Å 11) (n Å 6) (n Å 19) (n Å 8) (n Å 65)

Alveolar infiltrate 5 (38) 0 2 (18) 4 (67) 18 (95)† 6 (75) 35 (54)
Interstitial infiltrate 0 6 (75) 9 (82)† 0 0 1 (13) 16 (25)
Mixed infiltrates 7 (54) 2 (25) 0 1 (17) 1 (5) 1 (13) 12 (18)
Nodules‡ 8 (62) 1 (13) 0 3 (50) 0 0 12 (18)
Bilateral affliction 7 (54) 6 (75) 9 (82)† 0 4 (21) 1 (13) 27 (42)
Pleural effusion 2 (15) 0 1 (9) 2 (33) 6 (32) 1 (13) 12 (18)
Cavitation 5 (38)† 0 0 0 2 (11) 0 7 (11)

NOTE. CAP Å community-acquired pneumonia; CMV Å cytomegalovirus (three cases of definite pneumonia and five cases of probable pneumonia);
NAP Å nosocomially acquired pneumonia; TNR group Å Mycobacterium tuberculosis, Nocardia species, and Rhodococcus equi.

* Ten cases of definite pneumonia and three cases of probable pneumonia.
† P õ .05, univariate analysis.
‡ In two cases, there were only nodules.
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Table 4. The main clinical characteristics and outcome compared by etiologies of 65 cases of pneumonia in heart transplant recipients.

Aspergillus Pneumocystis
species CMV carinii TNR group NAP CAP Total

Characteristic (n Å 13)* (n Å 8) (n Å 11) (n Å 6) (n Å 19) (n Å 8) (n Å 65)

Median no. of days after
transplantation (range) 36 (19–139) 35.5 (21–77) 89 (19–242) 104.5† (59–290) 20† (2–45) 83.5 (51–129) 45 (2–290)

Median no. of days from
symptom development
(range) 2 (2–16) 3.5 (1–23) 2 (2–31) 7 (6–50) 0† (1–3) 2 (1–5) 3.5 (1–50)

Fever 9 (69) 7 (88) 10 (91) 3 (50) 19 (100) 8 (100) 56 (86)
Cough 9 (69) 3 (38) 8 (73) 5 (83) 8 (42) 8 (100) 41 (63)
Costal pain 7 (54) 2 (25) 1 (9) 2 (33) 5 (26) 4 (50) 21 (32)
Dyspnea 8 (62) 6 (75) 8 (73) 0† 8 (42) 4 (50) 34 (52)
Purulent expectoration 6 (46) 1 (13)† 2 (18)† 4 (67) 14 (74) 7 (88) 34 (52)
Hemoptysic expectoration 7 (54)† 0 1 (9) 0 2 (11) 0 10 (15)
Mechanical ventilation 7 (54) 1 (13) 5 (45) 0 10 (53) 1 (13) 24 (37)
Death 8 (62)† 1 (13) 5 (45) 1 (17) 5 (26) 0† 20 (31)

NOTE. Unless stated otherwise, data are no. (%) of cases. CAP Å community-acquired pneumonia; CMV Å cytomegalovirus (three cases of definite
pneumonia and five cases of probable pneumonia); NAP Å nosocomially acquired pneumonia; TNR group Å Mycobacterium tuberculosis, Nocardia species,
and Rhodococcus equi.

* Ten cases of definite pneumonia and three cases of probable pneumonia.
† P õ .05, univariate analysis.

Early diagnosis and treatment of CMV infection have allowed monia was not associated with a higher frequency of previous
viremia but was associated with a higher frequency of viremiafor this decrease. The importance of viremia as a risk factor for

developing CMV pneumonia is controversial. In bone marrow during the course of pneumonia than were pneumonias caused
by other agents.transplant patients, it has a low sensitivity as a predictor for

the development of pneumonia [19]. On the contrary, viremia Aspergillus species were the second most common cause of
has been identified as a predisposing factor for CMV pneumo- pneumonia in our study (16% of the isolates); the incidence of
nia in liver transplant recipients [20]. In our study, CMV pneu- aspergillus pneumonia was 4.2 cases per 100 HTs, similar to

that described in recent series (from 1 to 4.5 cases per 100
HTs) [11, 13, 21] and lower than the 24% and 11% in the pre-
and postcyclosporine eras, respectively [22]. The changes inTable 5. Factors influencing mortality rate among heart transplant
immunosuppressive treatment and the degree of environmentalrecipients with pneumonia.
exposure, the main risk factors for the development of pulmo-

No. of patients nary aspergillosis, could explain these significant differences
who died/total [23]. The most common species is Aspergillus fumigatus (62%

no. in indicated RR
of the isolates in this study). Aspergillus flavus, AspergillusVariable category (%) (95% CI) P value*
niger, Aspergillus terreus, and Aspergillus granulosus are less

Aspergillosis frequent species [24].
Yes 8/13 (62) 2.7 (1.4–5.1) õ.01 P. carinii was the third most common cause of pneumonia
No 12/52 (23) in this study (13% of the isolates); the incidence was 3.6 cases

Polymicrobial etiology
per 100 HTs, similar to the 2%–8% reported in other studiesYes 8/15 (53) 2.2 (1.1–4.4) õ.05
from the cyclosporine era [5, 6, 13, 22, 25]. These figures areNo 12/50 (24)

Bilateral infiltrates high and can be explained, as in the case of this study, by the
Yes 15/27 (56) 4.2 (1.7–10.2) õ.01 absence of one specific prophylaxis. Prophylactic co-trimoxa-
No 5/38 (13) zole is so effective that it reduces the incidence of P. carinii

Mechanical ventilation
pneumonia to nearly zero [7].Yes 18/24 (75) 15.3 (3.9–60.5) õ.01

Other opportunistic microorganisms are far less common.No 2/41 (5)
Appropriate empirical The incidence of nocardia pneumonia went from 13% to 2%–

treatment 3% in other studies [9, 11, 22], to 1.3 cases per 100 HTs in
No 15/34 (44) 2.7 (1.1–6.6) .01 our study, and to 0.2% in a recent report [13]. In the case
Yes 5/31 (16)

of nocardia pneumonia, coinfection with other opportunists is
* Univariate analysis. frequent, as seen in this study and in other studies [26].
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R. equi is rarely a cause of pneumonia after HT, with only one CMV and P. carinii pneumonias than in other pneumonias (16%
vs. 67%, respectively; P õ .05). Dyspnea was not characteristicpreviously described case [27] and our case. The incidence of

pulmonary tuberculosis in heart transplant recipients in Spain, of M. tuberculosis, Nocardia species, and R. equi pneumonias (0
vs. 58% of other pneumonias; P õ .05). Nosocomial pneumonia1% in this study and 1.35 cases per 100 HTs in a study by

Muñoz et al. [28], is 20 to 25 times higher than that estimated had the most acute presentation (median, 0; range, 1–3 days;
P õ .05), and M. tuberculosis, Nocardia species, and R. equifor the general population [29] and higher than the rate of 0.1%

reported in the United States and Canada [13]. Nontuberculous pneumonias had the most subacute presentation (median, 7 days;
range, 6–50 days; P Å NS).mycobacteria are an exceptional cause of pneumonia after HT

[30] and were not found in this study. Some radiographic images are characteristic of determined
etiologies of pneumonias after HT [9]. In this study, alveolarNosocomial bacteria, in conjunction, are the leading cause

of pneumonia after HT (29% of our cases); in our study, the infiltrates predominated in nosocomial pneumonias (95%), in-
terstitial infiltrates and bilateral affliction in P. carinii pneumo-incidence was 6.9 episodes per 100 HTs. Gram-negative bacilli

predominated (57%), especially nonfermenting bacteria. The nia (82%), and cavitation in aspergillus pneumonia (38%; 33%
in another series [10]). CT is more sensitive than simple roent-incidence of L. pneumophila pneumonia after HT varies: 0.3

case per 100 HTs in our study, 2% in a national surveillance genography for the diagnosis of acute pulmonary complications
in immunodepressed patients [44]. It improved the informationstudy carried out in the United States [31], and 7.8% in a

nosocomial outbreak [32]. Some investigators recommend test- obtained by simple roentgenography in 33% of the cases in
our study.ing for L. pneumophila by surveillance cultures of the water

supplies of centers with transplant programs [33]. However, the diagnostic utility of clinical and radiographic
manifestations in pneumonias after HT is limited. Only 50%Haemophilus influenzae and S. pneumoniae were the most

common community-acquired bacteria in this series. The inci- of the empirical treatments indicated in this study were appro-
priate. For this reason, quick diagnostic procedures that guidedence of pneumococcal pneumonia among heart transplant re-

cipients (1 case per 100 HTs in this study and 2%–3.1% in the antimicrobial treatment are necessary. BAL is the main
diagnostic procedure; the sensitivity of BAL was 89% in ourother studies [11, 34]), is higher than that among the general

population (0.1%–0.2% [35]). The Centers for Disease Control study and 67% in another study [12]. Other bronchoscopic
procedures are less sensitive. Examination of sputum shouldand Prevention [36] recommend the pneumococcal vaccine for

heart transplant recipients, although its effectiveness has not form part of the initial diagnostic study of pneumonia after
HT, taking into account its limited sensitivity (47% in thisbeen demonstrated. In our study, the frequency of pneumococ-

cal pneumonia in vaccinated and unvaccinated patients was study) and specificity. In P. carinii pneumonia after HT, the
value of sputum examination is low, 17% in this series andsimilar (3% vs. 9%, respectively; PÅ NS). However, the valid-

ity of these data is limited because the study was not controlled. 20% in another study [5], but higher than the rate of 3% referred
to for other non-HIV-infected immunosuppressed patients [45].Influenza virus type A [37], parainfluenza virus [38], parvovirus

B19 [39], respiratory syncytial virus [40], herpes simplex virus Blood cultures are obligatory in the initial evaluation. In this
study, 13% of the community-acquired pneumonias and 29%[9], Mucor species [41], and T. gondii [42] are unusual causes

of pneumonia in heart transplant patients; these agents were of the nosocomial pneumonias were bacteremic.
Pneumonia is one of the leading causes of death after HT.not identified in our study.

The timetable of infection in the organ transplant recipient, In this study, there were 6.5 deaths due to pneumonia per 100
heart transplant recipients, and 3.3%, 6%, and 7.6% of patientsdescribed by Rubin et al. [43] for renal transplant recipients, has

been useful for diagnosis. In this study, we described the timetable died in other recent series [9, 11, 13]. The overall mortality
among heart transplant recipients with pneumonia is from 23%for pneumonias after HT. In the first month, at a median of 20

days, nosocomial pneumonias appeared. In the second month, at to 25% [9, 11, 13] (31% in our study); this rate varies widely
depending on the etiology. Aspergillus pneumonia has thea median of 35.5 and 36 days, respectively, CMV and aspergillus

pneumonias appeared. At the end of the third month, at a median worst prognosis. The mortality rate associated with this pneu-
monia was 50% in a review involving 64 patients [46] andof 83.5 and 89 days, respectively, community-acquired and

P. carinii pneumonias appeared. Finally, in the fourth month, at 62% in our series, where it was identified along with bilateral
pulmonary infiltrates as an independent factor of poor progno-a median of 104.5 days, M. tuberculosis, Nocardia species, and

R. equi pneumonias appeared. Aspergillus, CMV, and P. carinii sis. The mortality rate associated with P. carinii pneumonia in
this study was 45%, much higher than the 9% in 33 cases frompneumonias appeared later at 1.8, 2.6, and 3.9 months, respec-

tively, in another series [9]. four series [5, 6, 9, 25]. This poor prognosis could be related
to diagnostic delay since the response to co-trimoxazole treat-Most of the clinical manifestations of pneumonias after HT are

nonspecific but, in this study, some were characteristics of a ment is good, except when given to a patient receiving ventila-
tory support. Fortunately, the mortality rate associated withdefinite etiology: hemoptysis occurred more frequently in asper-

gillus pneumonias than in other pneumonias (54% vs. 6%, respec- CMV pneumonia has decreased from 56% [2] to 13%–20%
[3, 18]; it was 13% in this study.tively; P õ .05). Purulent expectoration was less common in
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This stamp was issued by South Africa in 1991 to commemorate the first heart transplantation,
which was performed in 1969 by Christian Neethling Barnard. It depicts an operating room scene
and a graphic drawing of a heart showing the sites of anastamoses. (From the medical philately
collection of Dr. J. N. Shanberge, University of Michigan.)

/ 9c52$$au06 07-10-98 15:49:06 cida UC: CID

 at U
niversity of M

anchester on N
ovem

ber 14, 2012
http://cid.oxfordjournals.org/

D
ow

nloaded from
 

http://cid.oxfordjournals.org/

