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Abstract

Legionnaires' disease (LD), caused by the Legionella bacterium, primarily manifests as pneumonia and could
result in a spectrum of clinical severity. As treatment necessitates the use of antibiotics, levofloxacin, a
fluoroquinolone, is a commonly preferred option due to its broad-spectrum activity. However, the potential
side effects of levofloxacin, including rare instances of hepatotoxicity, introduce a therapeutic challenge.
This case report explores the association between levofloxacin and hepatotoxicity and its implications for
treating LD.
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Introduction

Legionnaires' disease (LD), named after its first recognized outbreak at a 1976 American Legion convention
in Philadelphia, is a severe form of pneumonia predominantly caused by the bacterium Legionella
pneumophila [1]. It is one of the critical diseases under the umbrella of atypical pneumonia, which is not
typically detected through common laboratory methods or protected against standard pneumonia vaccines
[2]. Legionellosis typically presents in two main forms: LD, a severe multisystem illness that includes
pneumonia and often requires hospitalization, and Pontiac fever, a self-limiting illness with flu-like
symptoms. Many people who develop antibodies to Legionella may not exhibit any symptoms. LD has a
mortality rate of 8-12%, with increased rates in hospital-acquired cases and elderly individuals [3,4].

Levofloxacin, a third-generation synthetic fluoroquinolone, stands out as a primary therapeutic agent for
LD. Its superior lung tissue penetration makes it a top-tier choice for respiratory infections. Compared to
other antibiotics, levofloxacin has demonstrated higher cure rates and lower treatment failure rates in LD,
further solidifying its position as a primary therapeutic agent [5].

However, amidst its efficacy lie rare yet potential adverse events, notably hepatotoxicity. This raises
concern, given the liver abnormalities that may be present in LD [6]. Hepatotoxicity emerges as one of
levofloxacin's more severe side effects, ranging from mild transaminase elevations to fulminant hepatic
failure. This complication typically appears within the first few weeks of therapy and may present with
jaundice, abdominal discomfort, and pronounced fatigue [7]. Fluoroquinolone-associated liver damage has
been documented in various case studies and highlighted in numerous reviews. Yet, there is a lack of
thoroughly detailed and forward-tracking cases, specifically on liver injury resulting from this antibiotic
class [8,9]. We report a case of a 65-year-old male diagnosed with LD, for whom levofloxacin was promptly
prescribed. Within three days after starting the treatment, the patient exhibited significant signs of
hepatotoxicity. This was evidenced by a substantial elevation in liver enzymes, far exceeding the baseline
levels. Following a switch in antibiotic treatment from levofloxacin to azithromycin, there was a notable
gradual improvement in the patient's liver enzyme values.

Case Presentation

A 65-year-old male with a past medical history of hypertension, chronic obstructive pulmonary disease
(COPD), tobacco, opioid, and cocaine use disorders presented with fever, weakness, and diarrhea for three
days. In the emergency department, the patient was febrile to 104F, hypertensive, tachycardic, saturating
94% on 6 L/min through a nasal cannula, and demonstrated increased work of breathing. His chest X-ray
showed right upper lobe interstitial opacities concerning atypical pneumonia (Figure 7). Lab work was
significant for a negative respiratory panel, including COVID-19, normal white blood cell count, and
procalcitonin elevated to 3.69 ng/mL (reference range <0.50 ng/mL). The patient's need for oxygen
increased, necessitating an upgrade to bilevel-positive airway pressure (BiPAP) therapy. While receiving
oxygen at 10 L/min through a nasal cannula, his saturation levels were observed to be in the range of 83-
85%. Consequently, to effectively manage these escalating oxygen demands, his treatment protocol was
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advanced to include BiPAP support.

FIGURE 1: Chest X-ray shows the presence of a right upper lobe
consolidation, consistent with pneumonia

The patient received a single dose of cefepime and vancomycin as empirical therapy for suspected sepsis.
The initial liver function tests (LFTs) revealed a mild elevation in aspartate aminotransferase (AST) at 45
U/L, while the alanine aminotransferase (ALT) level was within the normal limit at 33 U/L. Notably, the
patient did not have a history of alcohol use disorder. Monthly urine drug screens from his addiction
medicine appointments showed infrequent alcohol positivity. His baseline LFTs, conducted 10 months
before the current hospital admission, indicated normal levels for both AST and ALT, with each enzyme
measured at 32 U/L.

On day 2, the patient was found to be positive for Legionella urine antigen, and antibiotics were switched to
levofloxacin. The patient was weaned off noninvasive ventilation but required a nasal cannula. On day 4,
LFTs showed a marked increase: AST 530 U/L and ALT 426 U/L (Table 7). It was suspected that this rapid
elevation in liver enzymes was due to levofloxacin hepatotoxicity. As a result, levofloxacin was switched to
azithromycin on day 4.
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Hospital
day

2

(admission)

7
(discharge)

AST (reference:

ALT (reference:

Antibiotic Comments
0-40 U/L) 0-41 U/L)

Cefepime .1 g, 45 33 )
vancomycin 1 g once
Levofloxacin 750 mg PO

) 75 38 -
daily
Levofloxacin 750 mg PO

. = - No labs were collected
daily
Azithromycin 500 mg PO 530 426 On this day, labs resulted before the patient was
daily switched to azithromycin
Azithromycin 500 mg PO

. 341 431 -
daily
Azithromycin 500 mg PO

) 177 342 -
daily
Azithromycin 500 mg PO

92 250 -

daily

TABLE 1: Liver enzyme trends before and after transitioning from levofloxacin to azithromycin

treatment

AST: aspartate aminotransferase, ALT: alanine aminotransferase, PO: per oral

Clinically, the patient did not have jaundice or abdominal tenderness. After switching antibiotics,
transaminases began to downtrend, eventually decreasing to AST 92 U/L and ALT 250 U/L (Table I). The
patient was sent home with a prescription for azithromycin to finish a total 10-day course of antibiotics. He
was advised to schedule follow-up outpatient appointments with his primary care physician and
pulmonologist.

Discussion

Clinically, LD ranges from a mild febrile illness, known as Pontiac fever, to a severe multisystem disease. Its
clinical symptoms overlap with many forms of pneumonia, making early diagnosis somewhat challenging
[5]. Identifying atypical extrapulmonary manifestations is essential for timely treatment. Notably, compared
to other pneumonias, LD more frequently results in liver dysfunction, hematuria, and proteinuria. The
prognosis for LD is favorable if treated promptly, which often requires a more extended treatment duration
with specific antibiotics than other pneumonias do. However, the disease can be fatal if left untreated,
particularly in those with compromised immune systems or underlying health conditions [10].

Due to its high pulmonary concentration and broad-spectrum activity, levofloxacin is a commonly preferred
fluoroquinolone for the treatment of atypical pneumonia caused by the Legionella bacterium [8,11].
Generally, levofloxacin and other fluoroquinolones are well tolerated, with common side effects such as
gastrointestinal issues, headaches, skin rashes, and allergic reactions. However, they may occasionally lead
to more severe side effects, although these occurrences are infrequent. These include QT prolongation,
seizures, hallucinations, tendon ruptures, severe hypersensitivity reactions, Stevens-Johnson syndrome,
angioedema, photosensitivity, and drug-induced liver injury [8,12].

Beyond the implications of levofloxacin, it's essential to note that LD can independently predispose patients
to hepatic aberrations. A sizeable proportion of patients exhibit liver enzyme elevations through direct
bacterial invasion, toxin-mediated damage, or immune responses [3]. Furthermore, short-term use of
levofloxacin has been shown in studies to increase LFTs by 2-5%. Onset is acute, can start with a
hepatocellular pattern of injury, and patients are typically asymptomatic. Although levofloxacin-associated
liver injury is uncommon, fluoroquinolones as a drug class are a known cause of liver injury (likelihood
score of A) [12]. The suspected mechanism of injury is a hypersensitivity reaction, although patients do not
always present with other allergy symptoms such as rash, fever, or eosinophilia. If symptoms are severe or
persistent, corticosteroids can be considered; however, most cases are self-limiting [12].

While LD itself may cause liver abnormalities, the severity and rapid onset of our patient's transaminitis
suggest a drug-induced etiology. In this scenario, the concomitant use of a potentially hepatotoxic drug
complicates clinical management, as the rise in LFTs may be due to LD. However, the patient’s
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transaminases were not elevated during his initial presentation to the emergency department and only
began to increase once levofloxacin was administered. Similarly, the decrease in LFTs after our patient was
switched from levofloxacin to azithromycin, as evident on day 5, may indicate that the transaminitis was
primarily a result of levofloxacin use and less likely due to LD. This temporal relationship between the
duration of levofloxacin use in relation to the onset and resolution of the patient’s transaminitis makes
levofloxacin a likely cause. This is supported by an analysis of 12 cases involving hepatotoxicity linked to
fluoroquinolones, including ciprofloxacin, moxifloxacin, and levofloxacin, which revealed consistent
characteristics. These cases demonstrated a brief latency period ranging from two to nine days and a sudden
onset of liver injury, with patients typically showing rapid recovery upon discontinuation of the medication
[13]. In addition, the patient lacked comorbidities such as alcohol use disorder and indolent hepatitis that
may have caused transaminitis.

Case reports on levofloxacin-associated hepatotoxicity primarily describe male patients above 60 years of
age without a pre-existing liver injury. LFTs increased more than 10 times the upper limit of normal in most
cases and frequently occurred in association with elevated total bilirubin and alkaline phosphatase.
Recovery time averaged from one to three weeks after drug discontinuation [14]. Although we did not
observe a concurrent rise in total bilirubin and alkaline phosphatase, our patient’s baseline characteristics fit
the patients described in these case studies. Previous case studies raised other factors affecting liver injury,
including impaired renal function and a lack of renally dosing medications; however, our patient’s
glomerular filtration rate was >60 mL/min [14]. Medications may cause hepatotoxicity, although this was a
less likely cause for our patient. He received budesonide, formoterol, amlodipine, losartan, and famotidine,
which are not known to cause liver injury or interact with levofloxacin to increase hepatotoxicity.

Although levofloxacin is a commonly prescribed antibiotic for LD, it is important to be aware of its
uncommon side effects. Patients with existing liver injuries should be particularly monitored for worsened
hepatotoxicity. Even after discontinuing levofloxacin, providers should be wary of delayed presentations of
symptoms. In the prospective study of 679 registrants in the drug-induced liver injury network, the median
time to symptom onset was four days but ranged from one to 39 days [8]. Although our patient did not have
hepatic risk factors predisposing him to drug-induced liver injury, he had poorly controlled COPD and was a
current smoker with a 17-pack-year history. It is possible that these respiratory comorbidities increased his
risk of more severe manifestations of LD, including subclinical liver injury, which could have made him more
susceptible to drug-induced liver injury.

This case underscores the need for clinicians to remain cautious about potential hepatic adverse events
when initiating levofloxacin therapy, especially in patients with LD and those with pre-existing liver
damage. Routine monitoring of liver enzymes and prompt action upon abnormal findings can significantly
reduce the morbidity associated with such adverse outcomes. Thus, as beneficial as levofloxacin is in LD
management, it's imperative to weigh the therapeutic advantages against potential hepatic risks.

Conclusions

Fluoroquinolones rank among the most frequently prescribed antibiotics due to their high oral absorption,
straightforward dosing, and extensive antimicrobial range. National guidelines have even suggested them as
a first-choice antibiotic treatment. For patients with LD, initiating levofloxacin requires a nuanced
understanding of its hepatotoxic potential. Baseline LFTs, followed by regular monitoring during therapy,
are essential. For those with significant elevations in liver enzymes or clinical symptoms suggestive of
hepatotoxicity, prompt cessation and evaluation are paramount. In these situations, considering alternative
therapeutic agents might be necessary.
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