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Abstract: A 68-year-old man on hemodialysis treatment for end-stage kidney disease secondary to autosomal dominant polycystic 
kidney disease (ADPKD) complained of right ankle pain that impaired walking ability two weeks after the initiation of intravenous 
levofloxacin as a treatment for concomitant liver cyst infection. A systemic workup led us to conclude that our patient had 
a fluoroquinolone-associated tendon injury. Such a disease condition has been recognized as a serious adverse event resulting from 
the receipt of fluoroquinolones in various clinical settings. Fluoroquinolones have received focus as standard therapeutic agents for 
liver and/or renal cyst infection because of their lipophilic properties that lead to good penetration into infected cysts. However, reports 
on fluoroquinolone-associated tendinopathy in patients with ADPKD associated with cyst infection are sparse. We believe the current 
report illustrates the pitfalls associated with managing patients with ADPKD who are subjected to the administration of fluoroquino
lones due to infectious complications. 
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Introduction
Patients with autosomal dominant polycystic kidney disease (ADPKD) may present with several symptoms, such as 
a fever and abdominal pain, because of liver and/or renal cyst infection.1,2 Due to their pharmacodynamic nature 
characterized by favorable penetration into cysts, lipid-soluble antibiotics, such as fluoroquinolones, have received 
focus as standard therapeutic agents for the disease.1 On the other hand, fluoroquinolone-associated tendon injuries 
have gained increased attention and reports on this topic are modestly but steadily accumulating;3–5 however, literatures 
on this subject among patients with ADPKD are lacking.

We herein report one such case in an end-stage kidney disease patient with ADPKD complicated by hepatic cyst 
infection.

Case Report
A 68-year-old anuric male patient undergoing regular hemodialysis (HD) treatment for end-stage kidney disease secondary to 
ADPKD was admitted to our hospital because of recurrent upper right flank pain. He had been suffering from a hepatic cyst in 
the context of the disease. At 38 years old, he was diagnosed with ADPKD based on a positive family history. His grandfather 
had a history of subarachnoid hemorrhage. He was subjected to the creation of an autogenous arteriovenous fistula in his 
forearm eight years prior, at which point regular HD treatment three times per week was commenced. The course of HD, 
which required heparinization for anticoagulation, was uneventful, and his casual blood pressure, including the HD session, 
was well controlled at approximately 120/70 mmHg with amlodipine besilate 5 mg/day and telmisartan 40 mg/day. He also 
underwent treatment for hyperphosphatemia with calcium carbonate 3000 mg/day, thereby leading to phosphorus levels 
ranging from 4.0 to 5.5 mg/dL, while his serum levels of calcium and intact parathyroid hormone (PTH) had been maintained 
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at approximately 9.0 mg/dL and 90 pg/mL, respectively. His medical history also included insomnia, for which he received 
sporadic medical care. He had a 24-pack-year history of cigarette smoking and no exposure to a specific environment or 
activity. The patient denied any history of allergies.

Three months prior to this admission, he had developed hepatic cyst infection due to Klebsiella pneumoniae, which 
was detected in the blood culture. At that time, the patient had right-sided abdominal pain, an intermittent fever with 
chills, and reduced appetite. Elevated serum levels of C-reactive protein (CRP) of 17.52 mg/dL and procalcitonin (PCT) 
2.48 ng/mL were also noted. Although initial management with empirical intravenous meropenem achieved limited 
disease control, the patient was favorably managed with a 5-week course of intravenous cefotaxime (2 g, daily) combined 
with oral metronidazole (500 mg, thrice daily), which led to a consequent decrease in CRP to 0.9 mg/dL, under 
multidisciplinary collaboration involving surgeons and infectious disease specialists. Four weeks after quitting treatment, 
he started to complain of abdominal symptoms again; thus, he was admitted to our hospital.

At the time of admission (clinical day 0), his body temperature was 37.1 °C. A laboratory evaluation revealed the 
following results: white blood cell count (WBC), 4300/µL; hemoglobin, 11.3 g/dL; platelet count, 10.4 × 104/µL; serum 
creatinine, 6.69 mg/dL; aspartate aminotransferase, 19 U/L; alanine aminotransferase, 9 U/L; lactate dehydrogenase, 210 
U/L; gamma-glutamyl transferase, 118 U/L; alkaline phosphatase, 517 U/L; CRP, 5.17 mg/dL; and PCT, 0.432 ng/mL. 
After confirming the patient’s clinical presentation, we reintroduced the same therapeutic regimen. However, a generalized 
pruritic erythematous rash involving his chest, abdomen, trunk, arms, and lower extremities became remarkable four days 
after resuming treatment; thus, he was suspected of having a drug allergy. Both cefotaxime and metronidazole were 
discontinued and substituted with intravenous levofloxacin (500 mg, every 48 h). While investigations at that time revealed 
an elevated CRP level of 4.59 mg/dL, the right flank pain as well as the itching subsided, and the CRP level decreased to 
0.57 mg/dL two weeks later when the patient developed right ankle pain impairing his walk ability despite bed rest without 
any physical activity.

Magnetic resonance (MR) imaging of the right ankle indicated the presence of inflammation in the soft tissue around the 
right Achilles tendon (Figure 1); therefore, the patient was suspected to have fluoroquinolone-associated tendinopathy. We 
decided to switch the levofloxacin to oral doxycycline (200 mg/day) and alleviate the strain to the tendon. Three weeks later, 
his leg symptoms improved, and walking resumed without difficulty, while his serum CRP levels fluctuated ranging from 3.7 
to 4.5 mg/dL. The patient did not complain of right flank pain or pruritic rash and was discharged (Figure 2).

During the next two months, the patient did not experience recurrence of right ankle pain; however, he died of fatal 
cerebral bleeding despite the fact that periodic intracranial screening with MR angiography had not detected any 
structural vascular abnormalities, such as aneurysms. Oral antibiotic treatment was continued until two weeks before 
he passed away.

Figure 1 MR imaging findings of the ankles. Axial (A) and coronal (B) T2-weighted short inversion time inversion recovery images show a high signal intensity (arrows), 
a finding suggestive of an edematous change due to inflammation, in the anterior region of the right Achilles tendon (an asterisk in panel (A) surrounded by the soleus, flexor 
digitorum longus, and peroneus brevis muscles.
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Discussion
Tendinopathy has been recognized as a serious adverse event resulting from the receipt of fluoroquinolones in various 
clinical settings.3–5 One may therefore argue that the clinical scenario of the present patient may simply be too common 
to have been described in the literature; however, the significance of our experience should be evaluated carefully given 
the paucity of case reports describing this pathology in patients with ADPKD, despite the current therapeutic trends 
preferring quinolone-based regimens over using water-soluble antibiotics for concomitant cyst infections.1,2,6–8

Fluoroquinolone administration appears to result in development of the disease within a few weeks, with an estimated 
incidence ranging from 0.14% to 0.4% in the general population.3–5 However, such disorders may occur up to several months 
after the initiation of the treatment and even after quitting the agents.3 Although there is a predilection for the Achilles tendon, 
other body parts, including the shoulder and hands, can be affected as well.5 An abrupt onset and spontaneous acute pain upon 
walking and/or palpation can help distinguish the disease from other forms of tendinopathy.9 Occasionally, substantial 
swelling at the dependent portion, which mimics phlebitis, can be noted, but the symptoms can be bilateral, partial, or 
complete, and the injury may be located 2 to 3 cm above a poorly vascularized region.10

The pathogenic basis for the link between quinolones and tendon injury remains to be delineated; however, numerous 
potential sources have been proposed, including an ischemic vascular process, direct toxicity to collagen oxidative damage, and 
structural specificity of quinolone molecules.4,10,11 Although abnormal extracellular matrix production is one of the hallmarks of 
ADPKD,12 no relevant data indicating a link between such an abnormality and the onset of tendon injury are currently available. 
To date, several factors have been recognized as risk factors for this pathology (Table 1), with advanced age, concomitant steroid 
use and renal insufficiency being the most common.3–5,10 Several studies have demonstrated that the risk of tendon injury varies 
depending on the fluoroquinolone type; however, most tenotoxic agents remain to be delineated since a lack of consensus exists 
in the literature.3,5,11,13,14 While the diagnosis of fluoroquinolone-associated tendinopathy is commonly based on clinical 
manifestations and a physical examination, MR imaging has received focus as a useful investigative tool for detecting and 
monitoring pathogenic changes during the observation period.5,10,15,16 This was also the case in the present patient, making the 
diagnostic process straightforward. We acknowledged that patients undergoing regular HD treatment with uncontrolled high 
PTH levels have a high risk of tendon rupture and bone fracture;17,18 however, we believe that the role of such a disorder for the 
onset of tendinopathy in the present patient would be marginal considering the patient’s laboratory findings. The prompt relief of 
leg symptoms after the discontinuation of levofloxacin should support our conclusion.

The development of liver and/or renal cysts, which may be associated with various complications, including 
intracystic bleeding, gross hematuria, and cyst infections, is the most characteristic feature of ADPKD.1,2 The diagnostic 

Figure 2 The time course of the patient. After making a diagnosis of fluoroquinolone-associated tendinopathy, levofloxacin was discontinued and oral doxycycline was 
commenced. Over the next three weeks, the patient’s right leg manifestations gradually subsided without any exacerbation of abdominal symptoms despite the absence of 
significant improvement in his serum CRP levels. 
Abbreviation: MRI, MR imaging.
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and therapeutic managements of liver and/or renal cyst infections remain clinical challenges, and no evidence-based 
strategy for how to address these disease states has been established.2,6 As a matter of course, the choice of antibiotic to 
use in treating infected cysts is an issue of debate.19 In ordinary clinical settings, fluoroquinolones and third-generation 
cephalosporins seem to be selected as the standard therapeutic agents for cyst infections in patients with ADPKD,2 

although the former may be preferred over the latter because of their bactericidal activity against Gram-negative enteric 
pathogens and their lipophilic properties that lead to good penetration into infected cysts.1,2

At present, why information on fluoroquinolone-associated tendinopathy among patients with ADPKD is lacking is 
unclear. This disease state may simply be underreported. Otherwise, the use of fluoroquinolones may not necessarily be 
selected as therapeutic agents for infectious complications in usual clinical practice. Nevertheless, we believe the current 
report illustrates the pitfalls associated with managing patients with ADPKD who are subjected to the administration of 
fluoroquinolones due to infectious complications. Fluoroquinolone-associated tendinopathy should always be included in the 
list of causes of painful joint disorders in the lower extremities, although its involvement in other body regions has also been 
reported,3,5,9,10 thereby leading to an increased index of suspicion and prompt recognition of this pathology. Educating patients 
regarding the signs and/or manifestations of tendinopathy on commencing treatment with fluoroquinolones would allow us to 
recognize such disease states in a timely manner. Needless to say, careful weighing of the risks and benefits of fluoroquinolone 
use on a case-by-case basis is essential, and we may otherwise need to consider adopting other antibiotic agents. Furthermore, 
some subsets of patients may benefit from the concomitant use of antioxidant agents as well as avoiding sunlight and/or 
ultraviolet exposure.20 Alternatively, or in addition, we must bear in mind that no patients receiving this kind of agent are free 
from tendon toxicity, since a case of Achilles tendinitis in a man who exhibited no known predisposing factor has been shown 
anecdotally.5,21 Finally, evaluating the clinical benefits of using third-generation fluoroquinolones among patients with 
ADPKD complicated by cyst infections in detail may be useful, as the reduced risk for Achilles tendinopathy has been 
shown when using these agents instead of first- and second-generation fluoroquinolones.11

Consent
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at our university are not required to obtain institutional review board approval for case reports of a single patient.
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Table 1 Risk Factors for 
Fluoroquinolone-Associated 
Tendinopathy

Advanced age

Corticosteroid use

Renal insufficiency

Renal transplantation

Rheumatic disease

Gout

Diabetes Mellitus

Hyperparathyroidism

Athletics
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