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nate, 2.1 (0.8-5.1) for etidronate and 2.5 (0.9-6.6) 
for risedronate.

Some patients experienced AEs in more than one 
biphosphonate. In the majority of the cases, the same 
AEs were recorded, irrespective of the agent used. 
Specifically, out of 21 alendronate-treated patients 
that experienced AEs, not only with alendronate but 
with another agent as well, the AEs were the same 
in 16 cases and different in the remaining five cases. 
Corresponding recordings were: six cases with the 
same AEs and three with different AEs for etidronate 
and ten cases with the same AEs and two with dif-
ferent AE for risedronate. Finally, one patient, who 
had AE with all three bisphosphonates, experienced 
the same AE (esophagitis) with all agents.

If a patient had experienced an AE with a bisphos-
phonate and a decision was made to change to another 
one, he/she had once again an AE at a rate of 70.0% 
if the second agent was alendronate, 37.5% if it was 
risedronate but only 16.4% if it was etidronate.

The analysis of the AEs in patients receiving 
concurrent medication is presented in Table 6. We 
specifically investigated the concurrent use of oral 
and inhaled glucocorticoids, non-steroidal anti-in-
flammatory drugs (NSAIDs) and aspirin. There was 
no statistically significant increase of the prevalence 
of AEs in patients taking glucocorticoids or aspirin 
in any of the three treatment groups. On the other 
hand, patients that used NSAIDs had higher preva-
lence of any type of AE. The odds ratio (95% CI) 
for an AE given the use of NSAIDs was 2.0 (1.4-3.0) 
for alendronate, 0.8 (0.3-2.4) for etidronate and 2.2 
(0.8-5.9) for risedronate-treated patients.

A stepwise discriminant analysis (multiple regres-
sion) was performed with the presence of AEs as 
the dependent variable and age, sex, indication for 
bisphosphonate prescription, diagnosis of osteo-

Table 4. Time of adverse effect presentation.

Alendronate
N(%)

Etidronate
N(%)

Risedronate
N(%)

Patients treated 710 181 130

Patients with AEs 179 (25.2)b 20 (11.1) 27 (20.8)b

Duration of drug 
administration 
months (range)

6-78 6-54 6-24

Onset of AEs post 
initiation 

	 within first week 38 (21.2)b 12 (60.0) 10 (37.0)

	 within first month 69 (38.5) 14 (70.0)a 17 (63.0)a

	 2-6 months 102 (57.0) 0 (0.0) 23 (85.2)

	 during the 1st year 125 (69.8) 0 (0.0) 0 (0.0)

	 at the end of the 
1st year

16 (8.9) 4 (20.0) 3 (11.1)

	 during the 2nd 
year

28 (15.6) 2 (10.0) 1 (3.7)

	 during the 3rd year 7 (3.9) - -

	 during the 4th year 2 (1.1) - -

	 during the 5th year 1 (0.6) - -

AEs: adverse effects, GI: gastro-intestinal. Data are presented as 
absolute values (percentage). a p<0.05 vs. alendronate, b p<0.05 
vs. etidronate (Mantel-Haenszel).

Table 5. Adverse effects from the gastro-intestinal system.

Alendronate
N(%)

Etidronate
N(%)

Risedronate
N(%)

Patients with AEs 179 (25.2) 20 (11.1) 27 (20.8)

GI system AEs 149 18 20 

Upper GI system 
AEs

134 (74.9) 16 (80.0) 17 (63.0)

	 esophageal 
disease: gas-
troesophageal 
reflux, esophagi-
tis

44 (32.8) 5 (31.3) 7 (41.2)

	 gastric disease: 
gastritis, ulcer, 
epigastric pain

81 (60.5) 11 (68.7) 8 (47.1)

	 non-specific GI 
disease: nausea, 
vomiting 

8 (6.0) 0 (0.0) 2 (11.7)

	 upper GI hemor-
rhage

1 (1.0) 0 (0.0) 0 (0.0)

Lower GI system 
AEs

15 (8.4) 2 (10.0) 3 (11.1)

	 flatulence, abdomi-
nal pain

7 (46.6) 0 (0.0) 2 (66.7)

	 constipation 4 (26.7) 1 (50.0) 0 (0.0)

	 diarrhea 4 (26.7) 0 (0.0) 1 (33.3)

	 ulcerative colitis 0 (0.0) 1 (50.0) 0 (0.0)

AEs: adverse effects, GI: gastro-intestinal. Data are presented 
as absolute values (percentage).




