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 Patient: Female, 62-year-old
 Final Diagnosis: Legionnaires’ disease
 Symptoms:	 Acute	kidney	injury	•	rhabdomyolysis
 Medication: —
 Clinical Procedure: —
 Specialty: General and Internal Medicine

 Objective: Unusual clinical course
 Background: Legionella infection is a common cause of atypical pneumonia, known as Legionnaires’ disease when infection 

extends to extrapulmonary involvement, which often leads to hospitalization. The triad of Legionella pneumo-
nia, rhabdomyolysis, and renal failure displays a rare yet fatal complication without prompt management.

 Case Report: Our patient was a 62-year-old man with no significant medical history who developed Legionnaires’ disease 
with severely elevated creatinine phosphokinase (CPK) of 9614 mcg/L, consistent with rhabdomyolysis. He ex-
perienced severe headache, anorexia, and hematuria, which prompted him to seek medical care. Pertinent so-
cial history included recent flooding in his neighborhood, which surrounded the outer perimeter of his home. 
His clinical manifestations and laboratory findings were consistent with Legionella infection, with concomi-
tant acute kidney injury. A chest X-ray revealed hazy left perihilar opacities concerning for atypical pneumo-
nia. Immediate interventions of hydration and antigen-directed azithromycin were initiated to prevent rapid 
decompensation. His clinical symptoms resolved without further complications, and he was not transferred to 
the Intensive Care Unit (ICU).

 Conclusions: Legionella-induced rhabdomyolysis is an uncommon association that can lead to acute kidney failure and rap-
id clinical deterioration. Early and aggressive management with fluid repletion and appropriate antibiotics can 
improve clinical manifestations and hospital length of stay. Our patient’s reduction in CPK levels and clinical 
improvement confirmed that extrapulmonary involvement in Legionella infection can lead to rhabdomyolysis. 
It is important for healthcare providers to recognize the clinical triad of Legionella pneumonia, rhabdomyoly-
sis, and renal failure as prompt and timely management to reduce associated morbidity.
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Background

Legionella is a gram-negative, intracellular bacterium that in-
vades and replicates in alveolar macrophages, causing pneu-
monia as the primary manifestation. Outbreaks are associat-
ed with inhalation of contaminated aerosolized water droplets 
from swimming pools, air conditioners, cooling towers, hot 
tubs, humidifiers, medication nebulizers, or potting soil [1]. 
Legionella accounts for 2-15% of community-acquired pneu-
monia and is the second most common cause of severe pneu-
monia requiring admission into the ICU [2]. The mortality rate 
associated with community-acquired and nosocomial sources 
are 42% and 79%, respectively [3]. Although the disease main-
ly manifests in the lungs, its extrapulmonary involvement in 
other organs includes the integumentary (eg, skin and soft tis-
sue infection), musculoskeletal (eg, septic arthritis, osteomy-
elitis, or rhabdomyolysis), cardiovascular (eg, myocarditis or 
pericarditis), gastrointestinal (eg, peritonitis), renal or urinary 
(eg, pyelonephritis), and neurological (eg, meningitis or brain 
abscess) systems [4]. Here, we present a case of an uncom-
mon association of Legionnaires’ disease with rhabdomyoly-
sis leading to acute kidney injury.

Case	Report

A 62-year-old previously healthy man presented to the hospi-
tal with a 4-day history of worsening fever and fatigue, not al-
leviated by ibuprofen. The patient experienced headache, an-
orexia, knee pain, and hematuria but denied cough, dyspnea, 
sputum production, chest pain, abdominal pain, nausea, vom-
iting, constipation, or diarrhea. He had no recent travel or ex-
posure to sick contacts. The patient had received his primary 
series vaccines for COVID-19. He described himself as a social 
drinker, non-smoker, and nonuser of illicit or recreational sub-
stances. He noted a recent flood on his street due to heavy 
rain, with the flooding confined to the household surroundings.

On admission, the patient was febrile at 39.5°C and tachy-
cardic at 120 beats per minute, fulfilling 2 of the Systemic 
Inflammatory Response Syndrome (SIRS) criteria. On physi-
cal examination, he was shivering and lung crackles were de-
tected in the left middle and lower lobe on auscultation. His 
basic metabolic panel showed CPK at 9614 mcg/L (reference: 
30-223 mcg/L), ALT at 83 U/L (reference: 7-52 U/L), AST at 
255 U/L (reference: 13-39 U/L), creatinine at 1.41 mg/dL (ref-
erence: 0.7-1.3 mg/dL), hyponatremia at 129 mEq/L (reference: 
136-145 mEq/L), and hypophosphatemia 1.8 mg/dL (reference 
2.5-4.5 mg/dL). Potassium was 3.6 mEq/L (3.5-5.1 mEq/L) and 
BUN was 22 mg/dL (reference: 7-25 mg/dL). His WBC count 
was within normal limits at 6.2 K/mm3 (reference: 3.5-10.6 
K/mm3). Urinalysis detected hematuria, proteinuria, and nitrites. 
A chest X-ray showed hazy left perihilar opacities, suggestive 

of pneumonia (Figure 1). He was started on i.v. 0.9% NaCl iso-
tonic fluid, azithromycin, and cephalexin.

Differential diagnoses at the time were sepsis secondary to 
Legionella pneumonia, Streptococcus pneumoniae, or SARS-CoV-2 
(the virus that causes COVID-19) infection. Cephalexin was discon-
tinued upon urine antigen test result only positive to Legionella 
pneumophila and not Streptococcus pneumoniae. His SARS-CoV-2 
test result was negative. He was continued on daily i.v. azithro-
mycin 500 mg for the recommended 7-day treatment. Renal bi-
opsy, abdominal ultrasonography, and additional biochemical 
tests were not further performed, as his rhabdomyolysis, acute 
kidney injury, hematuria, and hyponatremia were resolved with-
out residual symptoms. Upon discharge, he was hemodynami-
cally stable with CPK 4976 mcg/L, ALT 80 U/L, and AST 146 U/L; 
creatinine, sodium and phosphorus levels were normalized to 
0.75 mg/dL, 136 mEq/L, and 2.5 mg/dL, respectively.

Discussion

The case report highlights the need to recognize possible en-
vironmental exposures to pathogens implicated in disease 
causation, as this patient’s exposure to sewage-contaminat-
ed pluvial floods near his house predisposed him to infection 
by Legionella strains, especially L. pneumophila [5]. The patho-
physiology of Legionella-induced rhabdomyolysis remains un-
clear. One theory postulated a mechanism of a direct bacterial 
infection into myocytes, similar to that of influenza virus [6]. 
Another theory suggested the release of bacterial endotoxin 
into the bloodstream, causing a vasoconstrictive effect and 

Figure 1.  Chest X-ray on initial presentation. Hazy left perihilar 
opacities indicated a likely diagnosis of atypical 
baterial pneumonia.
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local ischemic damage to myocytes [7,8]. Legionella-induced 
rhabdomyolysis is a rare association, with few published cas-
es in the literature since 1980 [9,10]. Except for 2 patients, all 
survived with proper antibiotics and aggressive intravenous 
rehydration or dialysis. Rhabdomyolysis caused by infectious 

agents is a peculiar phenomenon, with Legionella remaining 
the most common causative agent, followed by Streptococcus 
species. Other infectious agents include Plasmodium or Candida 
species, while viral agents include influenza A and B, HIV, 
Epstein-Barr virus, herpes simplex, and cytomegalovirus [9]. 

Figure 2.  Creatinine trend during hospital stay. Creatinine level was elevated at 1.41 mg/dL on admission and gradually stabilized to a 
baseline of 0.75 mg/dL by discharge.
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Figure 3.  Creatinine phosphokinase (CPK) trend during the hospital stay. CPK level was elevated at 9614 mcg/L on admission, peaked 
at 9710 mcg/L on repeat blood draw, and trended down to 4976 mcg/L by discharge.
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Rhabdomyolysis caused by bacteria is associated with high 
mortality and morbidity, with 57% of cases leading to acute 
renal failure and 38% of cases leading to death [11].

Legionnaires’ disease is a severe manifestation of Legionella 
pneumonia with lung involvement and concomitant dissemi-
nation to other organ systems. The typical clinical presentation 
includes headache, shortness of breath, and fever that precede 
cough after exposure to contaminated soil or water source. 
Lung examination can reveal parenchymal consolidation with 
pronounced fremitus and crackles confirmed by radiographic 
findings of patchy unilobar infiltrates. Distinct clinical signs of 
Legionnaires’ disease include hyponatremia, hematuria, pro-
teinuria, and gastrointestinal symptoms of nausea, vomiting, 
and diarrhea. Life-threatening complications requiring imme-
diate medical attention are septic shock, respiratory failure, 
and acute kidney failure [12]. Our patient met 2 systemic in-
flammatory response syndrome criteria on admission – fever 
and tachycardia – but he remained hemodynamically stable. 
Interestingly, his leukocyte count was within normal limits on 
initial presentation and throughout the hospital stay. His lab-
oratory findings were consistent with acute kidney injury: ele-
vated creatinine 1.41 mg/dL, hematuria, and proteinuria on uri-
nalysis. The elevated serum creatinine phosphokinase (CPK) of 
9614 IU/L was indicative of rhabdomyolysis, depicting intrare-
nal kidney injury and mostly intact renal filtration function. On 
discharge, his creatinine level was normalized (Figure 2); CPK 
remained elevated but had decreased significantly (Figure 3). 
In addition to chest X-ray showing right diaphragmatic eventra-
tion (Figure 1), his elevated transaminase levels only showed 
a moderate decrease with AST higher than ALT, suggestive of 
possible underlying fatty liver disease secondary to chronic 
alcohol use. However, extrapulmonary involvement of gastro-
intestinal tracts with concomitant rhabdomyolysis has been 
documented in the literature [13].

Management of the rhabdomyolysis with acute kidney inju-
ry is aggressive isotonic fluid administration, which resolved 
our patient’s electrolyte and metabolic abnormalities. The first-
line treatment of Legionnaires’ disease is empiric therapy with 
fluoroquinolones or macrolide monotherapy, or in combina-
tion with beta-lactam after ruling out Streptococcus species 

by bacterial culture. In our case, subsequent renal biopsy to 
confirm Legionella-induced acute kidney injury was not per-
formed, as the patient exhibited rapid clinical improvement 
to standard management of fluids and azithromycin. A biop-
sy result was unlikely to alter the treatment course. Antibiotic 
selection varies with infection severity and involvement of ex-
trapulmonary sites. The minimum duration of therapy is 5 to 
7 days for clinically stable patients, whereas severe infections 
require 7 to 10 days of therapy. Patients with extrapulmo-
nary involvement such as cellulitis, endocarditis, myocarditis, 
or septic arthritis are often treated with fluoroquinolone [14]. 
Possible complications such as empyema or lung abscess can 
arise in recalcitrant cases.

Conclusions

The literature on Legionella-induced rhabdomyolysis is scant, 
as it is an uncommon association that can lead to acute kidney 
failure and rapid clinical deterioration. This case report dem-
onstrates the value of collecting detailed social history to as-
sess the potential for the living environment to contribute to 
disease development. A high index of suspicion is needed to 
initiate early and aggressive management to reduce disease 
severity and hospital length of stay. In this case, the patient’s 
subsequent reduction in CPK levels and clinical improvement 
confirmed extrapulmonary involvement of the kidneys due to 
Legionella infection. It is important for providers to recognize 
this clinical triad of Legionella pneumonia, rhabdomyolysis, 
and renal failure, as timely management can reduce disease-
associated morbidity and mortality.
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