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Abstract

Background: Legionnaire’s disease is well known as severe pneumonia requiring intensive care treatment in many cases.
In this study the clinical course is described of patients admitted to the medical ICU of the University Hospital of Rotterdam
for respiratory distress due to Legionnaire’s disease.

Methods: From the register of admissions to the medical ICU all patients suffering from Legionnaire’s disease were
identified. All data on clinical signs and symptoms present on admission were collected. The circumstances in which the
infections were contracted were sought, as well as the tests establishing the diagnosis. The occurrence of various organ
failures and complications were noted, as were the causes of death on the ICU.

Results: From 1978 till 1995 the diagnosis of Legionella pneumonia was made in 17 patients admitted to the ICU: in 13
patients a community-acquired infection was established. As in 12 patients Legionnaire’s disease was diagnosed on
serological tests, it took several weeks before the diagnosis could be established in these patients. In all patients the
circumstances predisposing to Legionnaire’s disease were noted. Respiratory distress was present in all patients, ventilatory
support was required in 14. Apart from this, both profound shock and renal failure were commonly encountered. As
complications jaundice, rhabdomyolysis and polyneuropathy were frequently noted. Three patients died: 2 due to irreversible
shock and 1 due to hospital-acquired sepsis.

Conclusion. Legionnaire’s disease can develop into life-threatening pneumonia requiring intensive care treatment in
previously healthy subjects. As the clinical features are aspecific, careful search for predisposing circumstances sach as
recent travel or use of a contaminated water-supply is mandatory. As the diagnosis required positive serological tests in most
patients, a considerable delay in diagnosis was noted. Despite the frequent occurrence of multiple organ failure, a favourable
outcome can be anticipated in most cases.
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1. Introduction in many cases intensive care treatment [1,2]. The
incidence of Legionnaire’s disease has been reported
to vary from 0-23% of all community-acquired
pneumonias requiring intensive care [3-6]. Differ-
ences in population as well as geographical and
" Corresponding author. Tel. (+31-10) 463 9222 fax (+ 1-10) seasonal data are assumed to account for the variabil-
463 5305. ity reported [2]. In some studies Legionella ranks

Legionella pneumophila is the causative agent of
Legionnaire’s disease, a severe pneumonia requiring
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second after Pneumococcus on the list of commu-
nity-acquired pneumonias on the intensive care unit
2,51

In the Netherlands all established cases of Legion-
naire’s disease are registered. After an initial- de-
crease in the number of cases from 1988 to 1992
(from 60 to 21 cases per year), a gradual increase has
been noted in subsequent years (43, 52 and 42 cases
for 1993, 1994 and 1995, respectively). Over the
years, predominantly isolated cases have been re-
ported with the exception of one epidemic affecting
Dutch tourisis in Spain [7].

The aim of the study is to describe the clinical
course of parients who were admitted to the medical
intensive care unit of the University Hospital of
Rotterdam for acute respiratory distress due to the
Legionnaire’s disease. Clinical data on the presenta-
tion, the complications during stay on the intensive
care unit, and the course of the patients will be
presented.

2. Patients and methods

From the register of all admissions to the medical
intensive care unit of the University Hospital of
Rotterdam since 1972, patients in whom Legion-
naire’s disease had been diagnosed were identified.
In addition, all patients with Legionnaire’s disease
were identified from the files of all admissions to
this hospital, registered under the heading ‘pneumo-
nia due to other specified bacteria’ (ICD9). From the
patients’ files all clinical signs and symptoms present
on admission to the ICU were noted. The various
items suggestive of the circumstances in which the
infections were contracted were sought in the case
notes. On admission to the ICU the APACHE-II
score was obtained for each patient {8]. Results of
routine laboratory studies (liver and kidney function
tests) were collected. Chest X-rays obtained on ad-
mission were reviewed. The diagnosis of Legion-
naire’s disease was established by serological testing,
immunofluorescence or culture of sputum. A 4-fold
rise in antibody titre to at least 128 was considered
evidence of acute infection [1]. The starting date and
the duration of antibiotic therapy were noted. For
each patient the number of days between the onset of

the illness and the development of various organ
failures and complications was calculated. As organ
failures respiratory, renal and circulatory insuffi-
ciency were considered. Respiratory failure was de-
fined as hypoxaemia (Pa0, /FiO, < 100) and /or the
need for ventilatory support. Renal failure was de-
fined as anuria/oliguria associated with serum crea-
tinine levels of > 600 pwmol/1. Circulatory failure
was defined as a systolic blood pressure of <90
mmHg in the presence of an adequate fluid chal-
lenge. Jaundice, skeletal muscle damage, acute ab-
domen, upper gastrointestinal bleeding and polyneu-
ropathy were considered as complications.

Discharge from the ICU to the ward or death on
the ICU was noted. Data on follow-up of the period
following stay on the ICU were collected.

3. Results (Table 1)

From 1978 to 1995, 17 patients suffering from
Legionella pneumonia were admitted to the intensive
care unit. At the same time another 10 patients with
Legionnaire’s disease admitted to the wards were
identified. Twelve of 17 patients were admitted to
the ICU in the summertime (June—September). The
mean age of the patients was 52 years (range 25-69);
14 were male. Three patients died, all male, with a
mean age of 60 years.

The mean duration of intensive care treatment
amounted to 22 days (range 4-99); no difference

Table |
Organ failures and complications in 17 patients with Legionnaire’s
disease requiring intensive care treatment

Number of patients

Respiratory distress 17
Respiratory failure 14
Circulatory shock 5
Renal failure

Renal replacement therapy

Jaundice

Rhabdomyolysis

Suspected peritonitis

Upper gastro-intestinal haemorrhage
Polyneuropathy
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For definitions of the various items, see text.
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was established between survivors and non-survivors
in the duration of IC treatment.

3.1. Circumstances in which the infections were
contracted

In all patients a predisposing condition suggesting
the circumstances in which the infection had been
contracted was noted. Eleven patients had travelled
abroad for holidays within a week before the onset
of their illness. Eight patients had visited Mediter-
ranean countries, 2 patients had stayed in Paris and |
patient had made a boat trip along the river Rhine.
Two patients had used water from reservoirs sup-
posed to be contaminated with Legionella; both
reservoirs were located on canal boats. Four patients
were assumed to be infected in hospital: all had been
admitted between 2 and 4 weeks before the onset of
the illness. The 4 patients were all considered im-
munocompromised: 2 patients received corticos-
teroids and azathioprine for parapemphigus and der-
matomyositis, respectively. One patient received a
high dose of corticosteroids for temporal arteritis.
One patient suffered from angioimmunoblastic lym-
phadenopathy. The last time a nosocomial Le-
gionella infection was diagnosed in our hospital was
in 1992: at that time Legionella was again cultured
from the water supply system after years of absence.
Infection control measures were successful in eradi-
cation of the organism.

3.2. Clinical features

The clinical features on admission were aspecific.
All patients presented with dyspnea and high fever
(> 39.5°C). Abdominal discomfort as nausea and
diarrhoea (13 patients) and mental confusion were
frequently encountered (11 patients). The majority of
the patients had been admitted to the ward before
being transferred to the intensive care unit. As the
diagnosis of Legionnaire’s disease was not consid-
ered on admission to the hospital in all patients, a
considerable delay in the institution of the appropri-
ate antibiotic therapy was noted in several cases. In
all patients intravenous erythromycin was adminis-
tered for at least 2 weeks. The time between the

onset of the disease and the start of erythromycin
varied from 2 to 14 days with a mean of 6 days. In 6
patients rifampicin was added to the erythromycin.

The Apache II score was obtained for each patient
from the first 24 h on the 1CU: the score amounted
to 18 (mean, range 11-31). The actual death rate
(18%) could be considered to be in agreement with
the predicied death rate (25%) as previously pub-
lished [9].

All patients presented with infiltrates in one or
both lungs on the chest X-ray. In 9 patients both
lungs were involved, in 6 the right lung (mostly
more than | lobe), and in only 2 patients the left lung
was involved.

3.3. Bacteriology

In 13 of the 17 patients sputum obtained on
admission was examined. In 5 patients the organism
was cultured from respiratory secretions; in one pa-
tient the immunofluorescence of the sputum was
positive with a negative result of the culture. In all
patients a 4-fold or greater rise in antibody titre or a
single antibody titre of 128 or greater by immuno-
fluorescent test was obtained. In 2 patients a single
antibody titre of 128 was encountered: both patients
were immunocompromised. In one of them a posi-
tive immunofluorescence of the sputum was noted.
The time between onset of illness and the positive
serological test amounted to 16 days (mean, range
10-23 days).

3.4. Respiratory failure

All patients were admitted to the ICU for respira-
tory distress. Life-threatening respiratory failure re-
quiring mechanical ventilation was encountered in
14 patients. The time between onset of disease and
the start of ventilatory support varied from 1 to 15
days with a mean of 6 days.

As ventilatory mode, pressure-controlled ventila-
tion with a positive end-expiratory pressure of at
least 5 cmH,O was applied in all patients. High
inspiratory oxygen concentrations were required to
achieve adequate oxygenation (FiO, > 40%). The
mean duration of mechanical ventilation was 18 days
(range 651 days).
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In 3 patients no ventilatory support was required.
They were treated with oxygen delivered by face-
masks.

3.5. Circulatory failure and shock

On admission to the ICU 5 patients were in
shock, requiring positive inotropic drugs such as
dopamine and norepinephrine to restore the circula-
tion. In all patients a diagnosis of septic shock was
made [10]. Four patients had concomitant renal fail-
ure. In these patients the administration of inotropic
drugs had to be continued for prolonged periods of
time (mean 11 days, range 3—17 days). Two patients
died without recovering from circulatory shock after
13 and 16 days of intensive care treatment, respec-
tively. .

3.6. Acute renal failure

Eight patients developed acute severe renal failure
within 16 days after onset of the illness. In 7 patients
renal replacement therapy was applied by means of
continuous arterio-venous haemodiafiltration
(CAVHD). All but one regained normal renal func-
tion after 1 to 5 weeks (mean 3 weeks). None of the
patients underwent a renal biopsy to determine the
pathophysiology of the renal failure. One patient
with renal fzilure requiring renal replacement ther-
apy died.

3.7. Jaundice

In 8 patients jaundice (defined as serum bilirubin
> 35 pmol /1) was observed. In all patients elevated
levels of alkaline phosphatase, glutamyl-transferase
and /or aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT) were observed during
stay on the ICU. No relation between circulatory
failure and disturbed liver tests could be established.
No difference in the severity of hyperbilirubinaemia
was observed between patients who were treated
with erythromycin and rifampicin or with erythro-
mycin alone.

Ultrasound studies were performed in all patients.
Using this technique extrahepatic bile duct obstruc-
tion could be excluded and a normal liver parenchyma

was observed in all patients. All survivors had nor-
mal liver function tests at discharge from hospital.

3.8. Skeletal muscle damage

In most patients elevated creatine kinase (CK)
levels were encountered at admission to the ICU. In
3 patients CK levels exceeding 1000 U/I (normal
values 0~110 U /1) were noted. No relation could be
established between the high CK levels and the
development of renal failure. CK levels normalized
within 7 days in all patients.

4. Acute abdomen and gastro-intestinal bleeding

In 3 patients peritonitis was suspected on admis-
son to the ICU. Two patients underwent a laparo-
tomy: no abdominal pathology was found in either
case.

During their stay in the ICU in 4 patients gastro-
intestinal haemorrhage developed due to bleeding
gastric or duodenal ulcers. These patients were all
mechanically ventilated and bleeding was at first
detected between the 2nd and 4th week after onset of
the disease. Stress ulcer prophylaxis was not rou-
tinely provided. All patients underwent endoscopy
with local injection therapy with etoxysclerol and
epinephrine and were treated with systemic anti-ulcer
therapy.

4.1. Polyneuropathy

Eight patients suffered from severe polyneuropa-
thy (PNP), varying from mono- to tetraparesis. It
developed slowly but progressively in the first 2
weeks of the illness. In all patients with PNP ventila-
tory support was applied.

In 3 patients a diagnosis of axonal PNP was
confirmed by electromyography.

Long-term rehabilitation was required in all pa-
tients and resulted in full recovery in all but one.

4.2. Mortality

Three patients died on the ICU. Two patients
were previously healthy and had community ac-
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quired pneumonia. Both were in shock on admission
to the ICU and died without recovering from circula-
tory failure. In both cases blood cultures at the time
of death revealed Pseudomonas aeruginosa. One
patient with a nosocomial pneumonia died. In this
patient temporal arteritis had been diagnosed and
high-dose corticosteroids had been started 4 weeks
before the onset of the pneumonia. Eleven days after
admission to the ICU the patient died of cardiac
arrest related to severe sepsis.

5. Discussion

In this retrospective study the clinical course of
patients admitted to the ICU for Legionnaire’s dis-
ease has been reviewed. The 17 patients described in
this study could be divided into two groups: 13
patients with community-acquired pneumonia and 4
patients with nosocomial pneumonia. In this patient
group recent travel to the southern part of Europe
proved to be the most frequent predisposing circum-
stance for community-acquired Legionnaire’s dis-
ease. All patients with nosocomial Legionnaire’s dis-
case were immunocompromised, underlining the im-
munocompromised state as a risk factor for this type
of infection.

Although advanced age is considered a risk factor
in the literature, we encountered predominantly mid-
dle-aged subjects [1]. In accordance with the litera-
ture a male preponderance (M/F ratio 14:3) was
established.

In the literature a mortality of 27% in patients
with Legionella pneumonia requiring intensive care
treatment is reporied [11]. The overall mortality in
this study group amounted to 18%, which compared
favourably with the mortality of all community-
acquired pneumonias admitted to the ICU (22-48%)
[3-6].

All patients were admitted to the ICU for respira-
tory distress; in 14 mechanical ventilatory support
was required. Although high inspiratory oxygen lev-
els and high positive end-expiratory pressures were
temporarily required, adequate oxygenation could be
achieved in all patients.

Circulatory shock in Legionnaire’s disease is re-
lated to a poor prognosis with mortality rates up to
60% [11]. In both patients in this study who died of

irreversible shock, secondary infections with Pseu-
domonas were implicated. This underlines the risks
of nosocomial infections in these patients.

Acute renal failure is reported in 30-40% of
severe Legionella pneumonia and is associated with
a poor prognosis [4,11,12]. Mortality rates up to 50%
in patients with Legionnaire’s disease complicated
by acute renal failure have been reported [12]. In this
study continuous arterio-venous haemodiafiltration
(CAVHD) was applied for acute renal failure. As
only | of the 8 patients with renal failure died, it is
suggested that the early start of CAVHD contributed
to the favourable outcome. Continuous haemodiafil-
tration techniques are today the first choice of renal
replacement therapy in critically ill patients with
severe sepsis. CAVHD may improve the outcome of
these patients due to the removal of inflammatory
agents such as cytokines, interleukins and tumour
necrosis factor [13].

Jaundice and disturbed liver tests are common in
severe Legionella infections. The incidence varies
from 40 to 60% [4,11,14]. In 8 patients in this study
jaundice was noted, all without signs of liver failure.
Although hyperbilirubinaemia has been closely re-
lated to rifampicin use in the literature, in this study
no difference in bilirubin levels was found between
patients treated with or without rifampicin [1 1],

Muscular damage and rhabdomyolysis have been
described in case reports of Legionnaire’s disease
[15]. In this study elevated creatine kinase (CK)
levels were frequently encountered: in 3 patients CK
levels in the range of rhabdomyolysis were noted on
admission to the intensive care. Skeletal muscle
damage was not found to result in renal failure:
ample intravenous fluid infusion, routinely applied in
the ICU from the first day of admission, may have
prevented renal failure to devetop [16].

Gastro-intestinal symptoms such as nausea, vom-
iting and diarrhoea are commonly reported in Le-
gionnaire’s disease [1]. In this study the clinical
diagnosis of peritonitis in 2 patients prompted a
laparotomy that did not reveal any abdominal pathol-
ogy. In 4 patients gastro-intestinal haemorrhage due
to stress ulcers was noted. The incidence of stressul-
cer bleeding in this patient group is considered high
compared to recently published studies [17,18]. In all
patients bleeding gastric or duodenal ulcers were
found, in agreement with this {inding the bleeding
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developed late in the course of the disease.

Severe polyneuropathy leading to a prolonged
stay on the ICU and long-term ventilatory support
was encountered in 8 patients. Acute polyneuropathy
is well described in critically ill patients: electromyo-
graphic studies reveal a primary axonal degeneration
of motor and sensory fibres, mainly distally with
relative sparing of cranial nerves [19].

With respect to the causes of death in this study,
it should be underlined that mortality was related to
circulatory failure in all cases. Respiratory failure
with progressive lung damage leading to intractable
hypoxaemia was not encountered.

This study emphasizes that Legionnaire’s disease
can develop into a severe pneumonia requiring inten-
sive care treatment in previously healthy subjects. A
careful search for predisposing conditions is manda-
tory when making a diagnosis. Despite frequently
encountered extrapulmonary involvement and the
need for prolonged ICU treatment, a favourable out-
come can be anticipated in most patients.

References

[1] Yu VL. Legionella pneumophila (Legionnaire’s disease). In:
Mandell GL., ed. Principles and practice of infectious dis-
eases. London: Churchill Livingstone, 1990;1764-1774.

[2] Roig J, Domingo C, Morera J. Legionnaire’s disease. Chest
1994;105:1817-1825.

[3] Moine P, Vrecken J-B, Chevret S, Chastang C, Gajdos P,

and the Frerich study group for community-acquired pneumo-

nia in the intensive care unit. Severe community-acquired
pneumonia. Etiology, epidemiology and prognosis factors.

Chest 1994;105:1487-1495

The British Thoracic Society Research Committee and the

Public Health Laboratory Service. The aetiology, manage-

ment and outcome of severe community-acquired pneumonia

on the intensive care unit. Respir Med 1992;86:7-13.

Rello J, Quintana E, Ausina V, Net A, Prats G. A three-year

study of severe community-acquired pneumonia with empha-

sis on outcome. Chest 1993;103:232-235.

[4

—

{5

oo

[6] Leroy O, Santré C, Beuscart C, Georges H, Guery B, Jacquier
JM, Beaucaire G. A five-year study of severe community-
acquired pneumonia with emphasis on prognosis in patients
admitted to an intensive care unit. Intens Care Med
1995;21:24-31.

[7] Bijkerk H, van Os M. Legionairsziekte onder Nederlandse
toeristen in een hotel in Pineda del Mar. Spanje. Ned Tijd-
schr Geneeskd 1985;129:19:918--820.

[8] Knaus WA, Draper EA, Wagner DP, Zimmerman JE.
Apache-1I: a severity of disease classification system. Crit
Care Med 1985;13:818~829.

[9] Knaus WA, Draper EA, Wagner DP, Zimmerman JE. An
evaluation of outcome from intensive care in major medical
centers. Ann Intern Med 1986;104:410-418.

[10] American College of Chest Physicians/Society of Critical
Care Medicine Consensus Conference: definitions for sepsis
and organ failure and guidelines for the use of innovative
therapies in sepsis. Crit Care Med 1992;20:864-874.

[11] Hubbard RB, Mathur RM, Macfarlane JT. Severe commu-
nity-acquired Legionella-pneumonia: treatment, complica-
tions and outcome. Q J Med 1993;86:327-332,

{12] Shah A, Check F, Baskin S, Reyman T, Menard R. Legion-
naire’s disease and acute renal failure: case report and re-
view. Clin Infect Dis 1992;14:204-207.

[13] van Bommel EFH, Leunissen KML, Weimar W. Continuous
renal replacement therapy for critically ill patients: an update.
J Intens Care Med 1994;9:265-280.

[14] Roig J, Aguilar X, Ruiz J, et al. Comparative study of
Legionella pneumophila and other nosocomial-acquired
pneumonias. Chest 1991;99:344--350.

[15] Malvy D. Dessalles PH, Monseau Y, Bonhoure JB. Legion-
naire’s disease and rhabdomyolysis. Intens Care Med
1992;18:132-133.

[16] Ward MM. Factors predictive of acute renal failure in rhab-
domyolysis. Arch Intern Med 1988;148:1553—-1557.

[17] Ruiz-Santana S, Ortiz E, Gonzalez B et al. Stress-induced
gastroduodenal lesions and total parenteral nutrition in criti-
cally ill patients: frequency, complications, and value of
prophylactic treatment. A prospective, randomized study.
Crit Care Med 1991;19:887-891.

[18] Zandstra DF, Stoutenbeek ChP. The virtual absence of
stress-ulceration related bleeding in ICU patients receiving
prolonged mechanical ventilation without any prophylaxis. A
prospective cohort study. Intens Care Med 1994;20:335-340.

[19] Lopez Messa JB, Garcia A. Acute polyneuropathy in criti-
cally ill patients. Intens Care Med 1990;16:159-162.



