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ABSTRACT
Zoledronic Acid (ZA) is a third-generation bisphosphonate, most commonly used for the treatment of several 

conditions like postmenopausal osteoporosis, metastatic disease to the bone, hypercalcemia, Paget’s disease and 

multiple myeloma. In this study, we describe a 50-year-old lady who developed eye pain and redness after zoledronic 

acid infusion, given for controlling hypercalcemia, when she presented with hypercalcemia induced pancreatitis.
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INTRODUCTION
Uveitis is a sight-threatening disease with intraocular 
inflammation that arises from various causes. Uveitis is a rare 
complication of zoledronic acid. Proinflammatory cytokines such 
as TNF alpha and IL-6 may play a role in the pathogenesis of 
zoledronic acid-related uveitis. Zoledronic acid is a well-
established and well-tolerated therapy [1]. Though a flu-like 
syndrome is well described in the literature, there aren't too 
many reports of this drug causing an ophthalmic ADR. Here we 
present a case report of zoledronate induced acute anterior 
uveitis.

CASE PRESENTATION
A 50-year-old post-menopausal lady, homemaker, married and 
has two children was admitted with complaints of abdominal

distension and pain radiating to the back for 4 days [2]. She had 
multiple episodes of vomiting 4 days back which was managed 
conservatively in a nearby hospital. She had associated 
breathlessness on the day of admission. She had a history of a 
similar episode 6 months prior and was diagnosed to have acute 
severe pancreatitis. She was evaluated then and was found to 
have hypercalcemia. However, this was not investigated further. 
There was a history of renal calculi in the past. There was no 
history of fractures, however. She had remained asymptomatic 
till the recent episode. Her biochemistry confirmed parathyroid 
hormone-dependent hypercalcemia (Table 1) [3].

Laboratory investigations Lab reports Normal range

Parathyroid Hormone (PTH) 412.5 pg/dl 6-80 pg/dl

Calcium 11.2 mg/dl 8.70-10.70 mg/dl

Albumin 4.02 3.50-4.80

Vitamin D 20 ng/ml 30.0-100.0 ng/ml
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Table 1: Lab report.



Creatinine 0.34 mg/dl 0.50-1.20 mg/dl

Acute pancreatitis was managed conservatively and she was 
started on calcium lowering measures. She was hydrated well and 
was given the first dose of zoledronic acid 4 mg in 100 ml saline 
as a slow intravenous infusion. She tolerated the same well. She 
was then discharged, with the warning to expect a flu-like 
syndrome.

She did develop fever, myalgia and headache 24 hours later, 
suggesting a flu-like syndrome related to the drug. This was 
managed with paracetamol. Next day symptoms worsened and 
she developed redness of both eyes along with pain and 
photophobia. Her symptoms did not improve with topical 
measures and on day 5 of symptoms, she was evaluated by an 
ophthalmologist (Figure 1).

Figure 1: Redness in both eyes.

Ophthalmology examination showed a best-corrected visual 
acuity of 6/6 both eyes. Conjunctival and circumcorneal 
congestion were seen in both eyes, along with 1-2+ cells and 3+ 
flare in the anterior chamber. Posterior synechiae were also seen. 
Her intraocular pressure was 13 mm of Hg in the right eye and 
12 mm of Hg in the left eye. Fundus examination was normal in 
both eyes (Figure 2) [4].

Figure 2: Resolution of uveitis.

RESULTS AND DISCUSSION
Bisphosphonates are the agents in the current pharmacological 
arsenal against osteoclast-mediated bone loss due to osteoporosis, 
Paget’s disease of bone, malignancies metastatic to bone, 
multiple myeloma and hypercalcemia of malignancy. 
Bisphosphonates are structurally stable derivatives of inorganic 
Pyrophosphates (PPi). Zoledronic acid is a potent inhibitor of 
bone resorption.

Zoledronic acid inhibits osteoclast proliferation and induces 
osteoclast apoptotic cell death. Its potency results from its 
affinity for mineralized bone and especially for sites of high 
bone turnover. Zoledronic acid inhibits Farnesyl di-Phosphate 
(FPP) synthase-mediated mevalonate pathway. In the absence of 
FPP synthase, FPP and geranylgeranyl diphosphate are not 
produced, which result in inhibition of GTP binding proteins 
prenylation in osteoclast activity and induce osteoclast apoptosis. 
Furthermore osteoclast differentiation and increase bone 
mineralization [6].

Uveitis is the term used to describe most intraocular 
inflammations. The classification of uveitis into anterior, 
posterior and diffuse is based on the physical appearance of an 
inflamed eye. Diagnosis is usually on the basis of a thorough 
history, a review of the systemic disease known to be associated 
with uveitis and complete eye examination.

The adverse event of zoledronic acid-induced uveitis is very rare. 
Only 0.2% of patients treated with zoledronic acid developed 
uveitis according to Black, et al. A case report on the incidence 
of acute anterior uveitis after the IV administration of 
Zoledronate showed that 0.8% of participants exhibited mild to 
severe AAU after 7 days of treatment. According to Yiming Tian 
et al, there have been 15 cases reported since 2005. 
Hypocalcemia is the most common side effect of zoledronic 
acid. The other frequently reported adverse events include bone 
pain, emesis, constipation, headache, fluctuations in serum 
electrolyte (magnesium, calcium, phosphorous) levels, elevation 
in serum creatinine, Osteonecrosis of the Jaw (ONJ) and 
transient flu-like symptoms such as nausea, myalgia, arthralgia 
and low-grade fever. Acute anterior uveitis induced by zoledronic 
acid is a rare adverse reaction of bisphosphonate infusion. 
However, as the use of bisphosphonates is increasing, it should 
be recognized that anterior uveitis might occur because of an 
acute-phase reaction caused by these drugs [7].

Non-infectious uveitis is usually initiated by an inflammatory 
stimulus in which cytokines play a central role. Inflammatory 
ocular diseases including uveitis are thought to have an 
imbalance among pro-inflammatory cytokines such as tumour 
necrosis factor-a (TNF-a), interferon-c (IFN-c), interleukin-1 (IL-1) 
and interleukin-6 (IL-6), which regulate the immune system to 
maintain inflammatory response. Uveitis is also characterized by 
a CD4 (+) T-helper 1 cells-mediated inflammation with 
elevations in IL-2, IFN-a and lymphotoxin and has a distinctive 
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A diagnosis of bisphosphonate induced acute B/L uveitis was 
presumed and she was started on topical steroids and 
cycloplegics. Gradually her symptoms improved. On review, on 
the 10th day of starting steroids, she was symptomatically much 
better. Her cornea was clear, the anterior chamber had a 
minimal flare, occasional cells, suggesting a resolution of uveitis 
[5].
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to the increased absorption of the drug by the bone. However, 
small amounts of zoledronic acid can be detected in plasma 
several days after the infusion, representing the drug released 
gradually from the bone during bone turnover.
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cytokine pattern of IL-6, IL-8, IL-13, TNF-a and IL-2 in aqueous 
humour.

Bisphosphonates are inhibitors of osteoclastic bone resorption. 
The proposed mechanism of ocular inflammation is an 
idiosyncratic γΔ T cell cytokine release involving IL-1 and IL-6 
caused by bisphosphonates similar in structure to pyrophosphate 
molecules.

There are case reports where patients presented with decreased 
vision, periorbital swelling and hyperemia of an eye after 24 
hours of zoledronic acid given for vertebral metastasis from 
carcinoma breast. Biomicroscopic anterior segment examination 
in this patient showed corneal keratic precipitates, ciliary 
injection and a moderate amount of cells in the anterior 
chamber and right anterior uveitis was diagnosed. She had 
improved with topical prednisolone acetate [8].

CONCLUSION
In conclusion, we present a case of acute bilateral uveitis after 
intravenous infusion of zoledronic acid for osteoporosis. Use of 
the Naranjo probability scale indicated a probable relation 
between uveitis and zoledronic acid therapy in our study. In 
conclusion, zoledronic acid may be associated with an 
inflammatory eye disease which can be successfully treated with 
appropriate management, if recognized early. Clinicians should 
be aware of this important side effect and refer these patients to 
an ophthalmologist. Bisphosphonate rechallenge is not fully 
contraindicated and prior steroid administration may be a more 
reasonable treatment choice according to the available evidence.

However there are a few incidents where zoledronate has caused 
conjunctivitis, ocular pain, scleritis, photophobia, episcleritis, 
blurred vision and uveitis.

The pharmacokinetic of zoledronic acid suggest that the 
concentration in  plasma  after the infusion decreases rapidly due
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