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Table 1. Patients’ characteristics.

All patients
N(%)

Alendronate
N(%)

Etidronate
N(%)

Risedronate
N(%)

849 710 181 130
Age (years) 61.8 ± 9.9 61.8 ± 10.1 62.1 ± 9.6 61.4 ± 9.0

Gender (female) 801 (94.3) 665 (93.7) 174 (96.1) 126 (96.9)

Postmenopausal osteoporosis 727 (85.6) 601 (84.6) 161 (89.0) 118 (90.8)

Co-morbidity
	 history of malignancy 33 (3.9) 27 (3.8) 7 (3.9) 17 (13.1)a,b

	 history of GI system disease 136 (16.0) 95 (13.4) 54 (29.8)a 30 (23.%)a

Concurrent therapy
	 glucocorticoids per os 60 (7.1) 52 (7.3) 9 (5.0) 12 (9.2)

	 NSAIDs 328 (38.6) 288 (40.6)  81 (44.8) 48 (36.9)

	 aspirin 73 (8.6) 56 (7.9) 13 (7.2) 16 (12.3)

Treatment duration (months) mean±SD 27.1 ± 19.9 25.8 ± 19.3 17.2 ± 12.0 12.0 ± 6.6

GI: gastro-intestinal, NSAIDs: non-steroidal anti-inflammatory drugs. Data are presented as absolute values (percentage) or mean 
 standard deviation. a p<0.05 vs. alendronate, b p<0.05 vs. etidronate (Mantel-Haenszel).

patients receiving bisphosphonates can be divided 
into those with endoscopic confirmation of their find-
ings2-6 and those without endoscopic confirmation.7-9 
The endoscopic studies have better methodology but 
carry the disadvantages of smaller sample size and 
shorter period of follow-up, usually one to four weeks. 
Non-endoscopic studies have more methodological 
problems but are of longer duration: up to ten years 
with alendronate,10 seven years with etidronate8 and 
seven years with risedronate.11 The results of endo-
scopic and non-endoscopic studies are conflicting with 
regard to prevalence and location of AEs.

Most of the studies evaluated the AEs of only one 
bisphosphonate,9,12-14 while some directly compare two 
of them, usually alendronate and risedronate.3,6,15,16 
To our knowledge, no previous study exists which 
directly compares all bisphosphonates commercially 
available.

Finally, the majority of the studies dealing with 
bisphosphonates AEs do not reflect everyday clinical 
practice, as they report on clinical trials which are 
designed to answer specific questions and have a great 
number of inclusion and exclusion criteria.

The aim of the present study was to record and 
compare the complete AE profile of all three bisphos-
phonates currently available on the Greek market, 
namely alendronate, etidronate and risedronate, 

prescribed in a non-selected population attending a 
single tertiary care institution on an outpatient basis 
and followed up by the same team of physicians.

patients and Methods

Patients

The study included 849 patients with metabolic 
bone disease [48 men/801 women, age (mean ± 
standard deviation) 61.8  9.9 years] who received 
at least one type of oral bisphosphonate between 
January 1996 and June 2004 for an overall period of 
1916 person-years. All of them were attending the 
outpatient clinics of the Department of Endocrinol-
ogy, Hippocration General Hospital, Thessaloniki, 
Greece, a tertiary referral center for metabolic bone 
diseases. All patients who received bisphosphonates 
during that period were included, irrespective of 
their sex or disease for which bisphosphonates were 
prescribed. Metabolic bone diseases included post-
menopausal osteoporosis (n=727), glucocorticoid-
induced osteoporosis (n=66), male osteoporosis 
(n=19), Paget’s disease (n=16), juvenile osteoporosis 
(n=4), hyperparathyroidism (n=14) and osteogenesis 
imperfecta (n=3). Baseline characteristics of the 
patients are given in Table 1.

Methods

Before drug administration, a detailed medical 




