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Legionella infection with acute renal failure
and thrombocytopenia mimicking allograft rejection

A pitfall in post-transplantation diagnosis
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Abstract. A patient is described who developed cav-
itary Legionella pneumonia 2 weeks after kidney
transplantation. The initial pulmonary symptoms
were followed by severe thrombocytopenia and
acute renal failure. Although acute irreversible graft
rejection was suspected, this was not supported by
the pathology findings in the resected kidney, which
were compatible with tubular damage. We presume
that the extrapulmonary symptoms were caused by
Legionellosis.
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Legionnaires’ disease is a systemic affection, al-
though pneumonia is usually the principal clinical
finding. It was first described in 1977 [5] and is
caused by a previously unrecognized gram-negative,
aerobic bacillus Legionella pneumophila, which has
been isolated from sputum, blood, pleural fluid,
and extrathoracic sites of infected individuals [17].

The infection can be both community-acquired
and nosocomial. Hospital outbreaks of the disease
have been linked with contamination of water stor-
age and distribution systems [9), and immune com-
promised hosts are known to be at risk for develop-
ing nosocomial Legionellosis.

The patient reported here developed a Legionel-
la infection 2 weeks after renal cadaveric transplan-
tation. Since there was acute renal failure together
with a decreasing number of platelets, the kidney
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was removed under the assumption of irreversible
acute allograft rejection.

Case report

A 53-year-old woman with polycystic kidney disease and liver
cysts, who had been treated with chronic intermittent hemodial-
ysis, received a cadaveric kidney transplant on 29 July 1987. Im-
munosuppression was given with prednisone, 20 mg/24 h, and
cyclosporin A (CsA), monitored by trough levels in whole blood
(starting dosage 12 mg/kg body wt. per 24 h). The initial clinical
course was characterized by gradual improvement of renal func-
tion (endogenous creatinine clearance 20 ml/min) without major
clinical problems. On the 16th day the patient had pleuritic pain
on the right side. There was no fever or hemoptysis. A pleural
friction rub could be heard on auscultation. Arterial blood gas
analysis showed hypocapnia (pCO; 3.0 kPa), and the chest X-ray
film revealed a basal consolidation in the right lower lobe. Pul-
monary embolism was clinically suspected, and although ventila-
tion-perfusion scintigraphy gave only a low probability of throm-
boembolism, treatment was started with intravenous heparin and
acenocoumarol.

The complaints persisted over the following days. Moreover,
the patient had bloody sputum, from which no significant patho-
gens could be cultured by routine techniques. Because of fever
and leukocyturia, cefamandole was administered. Cultures of
blood and urine later proved to be negative.

A rise in serum creatinine was presumed to be caused by
acute rejection. A biopsy was not performed because of the anti-
coagulant therapy. Antirejection treatment was started with
methylprednisolone intravenously, but because of the onset of
anuria the treatment was switched to rabbit antithymocyte
globulin (RATG; see Fig.1).

Both radiographically and clinically a progressive infiltration
of the right lower lobe was observed. Infected pulmonary infarc-
tion as well as Legionella pneumonia were considered as possible
diagnosis. A dubiously positive direct immunofluorescence assay
{DFA) with antiserum to L.pneumophila serogroup 4 was ob-
tained from sputum of the patient, and because of the possibility
of Legionnaires’ disease, erythromycin was added to the anti-
biotic treatment. ’

Severe thrombocytopenia (5x 10°/ml) was found, without
evidence of disseminated intravascular coagulation. A diethylene
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triaminepenta-acetic acid (DTPA) kidney scintigraph showed Discussion

poor perfusion with a possible leak of radiopharmacon into the
iliac fossa. It was decided to perform transplantectomy after in-
fusion of platelets and administration of protamine. Immunosup-
pression was withdrawn and the patient was again treated with
hemodialysis.

After the transplantectomy, the diagnosis of Legionella pneu-
monia was confirmed by culture of L.pneumophila on a buffered
charcoal yeast extract on an agar plate and by a rise in the serum
antibody titer against L. pneumophila serogroup 4 from 1:128 to
1:> 2048 in the indirect immunofluorescence assay. DFA stain-
ing of consecutive sputum specimens was positive for 4 weeks.
The chest roentgenogram showed irregular air spaces, indicating
cavitation of the lobar infiltrate. Antibiotic treatment was con-
tinued with erythromycin (4 x 500 mg) and later also rifampicin
(2 x 600 mg), which led to full recovery from the pulmonary
symptoms.

Macroscopically, the removed kidney showed no changes. In
particular, no discoloration was seen characteristic of focal in-
flammation, hemorrhage, and necrosis due to rejection. Micro-
scopically, however, small foci of lymphocytic infiltration were

" present, predominantly perivascularly, without invasion of tubu-
lar epithelium or vascular obstruction. Glomeruli showed normal
cellularity. Proximal tubules were dilated and lined with flat-
tened epithelium (Fig.2a) bearing little or no brush border. At a
more distal site, mainly in the medulla and the papilla, the tu-
bules showed cell degeneration and necrosis, and tubular lumina
were filled with debris and granular casts (Fig. 2b). Immunofluo-
rescence microscopy with fluorescein-isothiocyanate-labeled
anti- Legionella antisera did not reveal any immunoreactive bac-
terial antigens in renal structures.

The occurrence of Legionella pneumonia in renal
transplant patients has been well documented since
its first description in 1977 [1]. In this population the
infection usually is hospital acquired and some-
times occurs in clusters as was recently described
{18]). Infection as early as 2 weeks after transplanta-
tion suggests nosocomial hazard due to environ-
mental contamination with Legionella [13]; to date,
however, there have been no further occurrences of
Legionella pneumonia in our ward. Cultures of the
water supply system were negative for Legionella.
Although a wide spectrum of prodromal symp-
toms including general malaise, myalgia, diarrhea,

~and headache may occur, pulmonary symptoms

and fever are predominant. Pulmonary infiltrates
and chest pain occur in nearly all patients. Renal
complications of the disease are often confined to
transient and mild azotemia, hematuria, proteinuria,
pyuria, and cylindruria, but acute renal failure may
also occur [15).

Laboratory findings include leukocytosis with a
shift to the left, hypoxia and hypocapnia. In some
cases a marked thrombocytopenia has been de-



224

scribed [8], and mild abnormalities of liver function
can develop.

The chest X-ray film may show unilateral or bi-
lateral nonspecific ‘patchy’ opacities, which sub-
sequently form a dense lobar or multilobar consoli-
dation. Pleural effusion is common but cavitation is
rare in previously healthy individuals. In patients
with disturbed cellular immunity, however, the in-
cidence of cavitary Legionella pneumoma is hlgh [7]

The actual presence of the micro-organism in
renal tissue was first demonstrated in a patient with
evidence of pyelonephritis {3]. In a pathology report
on the disease in 23 fatal cases the micro-organism
was isolated from extrathoracic sites in 27% of the
patients [17). Although the renal findings were unre-
markable in most cases, in one of the patients the
bacteria were present as free and intracellular
forms, predominantly within the lumina of moder-
ate-sized renal arteries. The involvement of the
spleen (25%), bone marrow (13%), liver, myocar-
dium, and brain also suggests that hematogenous
spread is not uncommon.

It is conceivable that in certain organs the out-
growth of Legionellae is responsible for the local
manifestations; the cause of renal failure, however,
is not quite clear but it is probably associated with
the tubular abnormalities observed. Direct cellular
toxicity may be present. Acute tubular necrosis is
described, usually without a previous phase of
shock {4]. Tubulointerstitial nephritis is incidentally
reported [12]. Rhabdomyolysis and myoglobinuria
have been found [6] but the renal lesions were not
demonstrated. There is one report of rapidly pro-
gressive glomerulonephritis coinciding with Legion-
naires’ disease [16). Nephrotoxicity of the adminis-
tered drugs must be considered in some patients.
Because the formerly mentioned factors were not
present in all patients with acute renal failure, the
presence of circulating endotoxin has been postu-
lated [17).

The patient in our case report was treated for
suspected Legionnaires’ disease but we presumed
acute rejection as the cause of renal failure because
of the accompanying thrombocytopenia and be-
cause in the absence of other obvious causes rejec-
tion is the most frequent diagnosis in this period.
Confirmation by biopsy was not performed, how-
ever, because of the anticoagulant therapy and the
progressive thrombocytopenia. The DTPA scinti-
graph was also compatible with the diagnosis of
acute irreversible rejection. The previous heparin
and cefamandole medication was considered a less
likely cause of the thrombocytopenia, while the
possibility of Legionellosis as a causal factor was
overlooked.
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Fig. 2. a Renal cortex with a normal glomerulus and marked di-
lation of proximal and distal tubules, lined with flattened epithe-
lium. H & E, x28. b Medullary region showing tubules with
cellular degeneration and debris. PAS, x 70

During both acute and hyperacute rejection,
platelets are sequestered in the kidney in associ-
ation with vascular injury (arterial thrombosis) and
fibrin deposition {2, 14]. The associated drop in pla-
telet count can be corrected by nephrectomy,
which is the recommended treatment in such cases
[11].

Cyclosporin A levels were never in the toxic
range and no histological clues of toxicity, such as
giant mitochondria, isometric vacuolization, micro-
calcifications, or arteriolopathy [10], were seen.
Since no evidence of rejection could be found in
this case and no hypotension or urinary tract ob-
struction was present, it seems reasonable to ascribe
both the renal failure and the thrombocytopenia to
Legionnaires’ disease associated with tubular cell
damage. This may also explain the sterile leuko-
cyturia. Legionella bacteria could not be identified
in the resected kidney and histological changes
were compatible with tubular damage. Tubular ne-
crosis, as was mentioned before, has repeatedly
been reported to occur during Legionella infection



[4], supporting the likelihood of Legionellosis-re-
lated acute renal insufficiency in this patient.

We have shown that in renal transplant patients

with a pulmonary infiltrate, thrombocytopenia, and
acute renal failure, Legionnaires’ disease should be
suspected. An unnecessary transplantectomy can be
prevented through observation of the macroscopic
aspect of the graft together with a peroperative bi-

opsy.
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