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Abstract 

 

Background/Aim: A temporary influenza-like condition, called acute-phase reaction (APR), is commonly 

observed with intravenous (IV) administration of nitrogen-containing amino bisphosphonates, such as 

zoledronic acid (ZOL). This single-center study aimed to evaluate the incidence of APR symptoms after 

intravenous (IV) ZOL administration in patients with postmenopausal osteoporosis who were admitted to 

emergency department (ED).  

Methods: In this cross-sectional study, 107 osteoporotic patients who were diagnosed with post-

menopausal osteoporosis (bone mineral density T-score equal to or below −2.5 with/without prevalent 

fractures) and who had an ED admission in the first 72 h after intravenous injection of ZOL were included 

in the study. The patient’s pre-treatment blood sample measurements, presenting symptoms (such as fever, 

fatigue, hyperpyrexia, headache), family history, previous medical treatment, and adverse effects caused 

by osteoporosis drugs, in addition to information on co-morbidities and comedications were obtained from 

clinical records.  

Results: One-hundred seven osteoporotic patients (19.56%) patients experienced APR and were admitted 

to the ED after IV-ZOL administration. The mean age was 64.58 (11.15) years (n = 107). The three most 

commonly reported symptoms were diffuse musculoskeletal symptoms, influenza-like illness, and 

gastrointestinal symptoms (34.5%, 21.5%, and 18.5%, respectively). Seventy percent of the patients who 

presented to the ED with APR symptoms were prescribed drugs only, and 30% of the patients received 

treatment specific for their symptoms in the ED. Most of the diffuse musculoskeletal symptoms consisted 

of myalgia (22.4%). A positive correlation between the onset time of APR symptoms and the number of 

IV bisphosphonate (BP) doses was found (r = 0.597; P = 0.032). 

Conclusion: Our study indicates that as the number of IV-ZOL administrations increase yearly in patients 

with osteoporosis, symptom onset time occurs later. A linear relationship was found between the number 

of drug applications and the duration of symptoms. Also, the incidence of APR following IV-ZOL 

administration was 19% in the osteoporotic patient population who presented to the ED or to other clinics 

according to the symptoms. 

 

Keywords: Zoledronic acid, Acute-phase response, Postmenopausal osteoporosis, Emergency department 
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Introduction 

Osteoporosis is a common bone disease that represents 

vertebral and hip fragility fractures associated with an increase in 

morbidity and mortality [1, 2]. Over a lifetime, it is considered 

that 30% of women and 15% of men will be exposed to a 

fracture associated with osteoporosis [3, 4]. Thus, early diagnosis 

of patients at risk and suitable treatment in affected patients is 

compulsory [2, 3].  

Bisphosphonates (BP), synthetic analogues of bone 

mineralization, and regulator pyrophosphates have been 

associated with remarkable clinical increases in bone mineral 

density, suppression of bone-turnover markers, and reduction of 

vertebral fractures [5–7]. Both types of compounds both 

effective, well-tolerated drugs that are considered as a standard 

treatment choice for osteoporosis, and available in both oral and 

intravenous (IV) formulations [8]. Amino-bisphosphonates 

(alendronate, ibandronate, risedronate, and zoledronate), which 

contain nitrogen in their structure, inhibit farnesyl diphosphate 

synthase. This inhibition results in impedance of cell signaling 

[9] and rapid production of pro-inflammatory cytokines, such as 

tumor necrosis factor and interleukin 6 (TNF-α and IL-6) [10].  

The temporary influenza-like condition caused by a 

transient increase of proinflammatory cytokines is called acute-

phase reaction (APR), which is rarely observed with oral 

administration, but commonly observed after intravenous (IV) 

administration of nitrogen-containing amino bisphosphonates, 

such as zoledronic acid (ZOL) or ibandronic acid [11]. APR 

appears to be caused by the rapid and transient release of 

proinflammatory cytokines from circulating T-cells [11]. It 

frequently occurs in the first dose of treatment within 24 to 72 h 

after IV administration, and its intensity gradually decreases after 

subsequent doses of IV BP treatment [12–14]. APR manifests 

with fatigue, malaise, low-grade fever, myalgia, and arthralgia 

symptoms, which resolve within 3 to 14 days [8, 15–17]. 

Symptoms disappear usually without treatment or sometimes 

with the use of anti-inflammatory or antipyretic drugs [18].  

ZOL is a potent, novel bisphosphonate that is 

administered via a IV route once per year [19]. It was approved 

in August 2007 for the treatment of postmenopausal osteoporosis 

[10]. APR symptoms, such as fever and a flu-like syndrome, are 

frequently observed after IV administration of ZOL [20]. Based 

on safety data from clinical trials performed in different 

countries, the incidence of APR varies between 46.8% and 

54.3% after a patient receives an IV injection of ZOL [17, 21]. It 

is thought that race may be a significant factor in the 

development of APR. Non-Japanese Asians and Pacific Islanders 

have the highest risk [13]. In a postmenopausal osteoporosis 

study performed with a small patient population in Turkey, APR 

was observed in 2 of 38 (5.2%) patients who received IV ZOL 

[22].  

When the literature was analyzed, a few studies were 

found addressing APR from different countries and populations. 

Although growing awareness of post-treatment IV BP-associated 

APR in postmenopausal osteoporosis among the general public 

around the world is ongoing, we have little knowledge about the 

incidence of APR in the Turkish osteoporotic patient population. 

Therefore, this present single-center study aimed to 

evaluate the incidence of APR symptoms after IV ZOL treatment 

in patients with postmenopausal osteoporosis. The second aim 

was to determine the awareness, knowledge, and treatment skills 

of emergency department (ED) physicians in terms of APR 

symptoms. 

Materials and methods 

Study design and population 

In this cross-sectional, single-center study, we analyzed 

data from patients who were admitted to the ED of State Hospital 

between September 1, 2019, and September 1, 2020 due to 

symptoms of APR after IV administration of ZOL. The records 

of patients who were diagnosed with postmenopausal 

osteoporosis from internal medicine, physical therapy, and 

orthopedic clinics and prescribed IV ZOL were obtained from 

the hospital program named “SARUS”. Also, the patient’s pre-

treatment blood sample measurements, presenting symptoms 

(such as fever, fatigue, hyperpyrexia, headache), family history, 

previous medical treatment and adverse effects caused by 

osteoporosis drugs, in addition to information on co-morbidities 

and comedications were available from clinical records of the 

SARUS hospital program. Health records and drug reports for 

the last six months were obtained by examining the ‘Med-

eczane’ and ‘E-nabız’ systems. 

The measured laboratory parameters included several 

indicators: (1) serum calcium, phosphate, and creatinine; (2) 

serum alkaline phosphatase (ALP); (3) serum 25-hydroxyvitamin 

D (25[OH]D); (4) serum parathyroid hormone (PTH); (5) C-

reactive protein (CRP); (6) white blood count (WBC); and 

neutrophil and lymphocyte counts and neutrophil/lymphocyte 

ratio (NLR). Patients with a baseline level of 25(OH)D above 30 

ng/mL were considered as vitamin D normal, those with a level 

between 20 and 29 ng/mL were considered as vitamin D 

insufficient, and patients with levels below 20 ng/mL were 

deemed to be deficient [23].  

Acute-phase response is defined as the presence of fever 

(body temperature > 38°C) or the presence of at least one other 

APR symptom. Also, symptoms considered to be very similar 

were grouped (for example, pyrexia and raised body temperature 

were pooled as fever, myalgia, cramps, arthralgia, bone and 

musculoskeletal pain were pooled as diffuse musculoskeletal 

pain, nausea, vomiting, dyspepsia, anorexia and decreased 

appetite were pooled as gastrointestinal issues, headache, 

dizziness, fatigue, vertigo, nasopharyngitis and malaise were 

grouped as a flu-like syndrome, and uveitis, episcleritis, 

conjunctivitis, eye inflammation, eye irritation, eye pruritus and 

ocular hyperemia were pooled as eye inflammation). 

Patients who were diagnosed with postmenopausal 

osteoporosis as defined by the available disease definition 

suggested by the World Health Organization as an aerial bone 

mineral density (BMD) T-score at or below −2.5 that was 

assessed using dual-energy X-ray absorptiometry (DXA) 

with/without prevalent fractures and who had an ED admission 

in the first 72 h after IV injection of ZOL were included in the 

study.  

A physician blinded to the study telephoned the patients 

who met the criteria for inclusion in the study and questioned 
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whether or not they had been admitted to the emergency 

department after IV-zol treatment. If the patients replied “yes”, 

the physician inquired about the types of symptoms on admission 

in the first 72 h after a ZOL injection. Another physician blinded 

to the study entered the data and clinical data assessments for the 

diagnosis of APR. 

Patients who were not admitted to the ED after IV 

injection and received supportive treatment at home or patients 

who admitted after 72 h after the injection were excluded from 

the study. Patients were also excluded if they had one more of 

several conditions: (1) any bone and mineral disorders other than 

osteoporosis (such as osteogenesis imperfecta, multiple 

myeloma, hyperparathyroidism, Paget’s disease, fibrous 

dysplasia, metastatic bone tumors), (2) if they were regularly 

using anti-inflammatory medicines, including non-steroidal anti-

inflammatory drugs (NSAIDs), corticosteroids, and 

immunosuppressives for rheumatologic disorders; (3) if they had 

previously used parathyroid hormone, strontium, or sodium 

fluoride; (4) if they used or were using anabolic steroids for the 

last six months; and (5) if they were diagnosed as having any 

other organic pathology that could explain their symptoms. Also, 

patients with repeated ED or symptom-associated outpatient 

admissions within three days and patients who did not want to 

answer APR questions, and/or patients whose data cannot be 

obtained from “E- nabız” or ‘Med-eczane’ systems were 

excluded from the study. 

Ethical approval 

The local Ethics Board approval was taken from the 

study Derince Training and Research Hospital Clinical Research 

Ethics Committee (date: 10/10/2019, decision number: 2019-89) 

and The study was performed in accordance with principles of 

the Declaration of Helsinki. 

Outcomes  

In this study, our primary outcome was to determine the 

frequency and variety of symptoms of patients who were 

diagnosed with osteoporosis who were admitted to the ED with 

APR syndrome after IV ZOL administration. The second 

outcome of our study was to investigate knowledge, awareness, 

and treatment skills concerning ZOL-induced APR of ED 

physicians. 

Statistical analysis 

Statistical analysis was mainly performed using the 

Predictive Analysis Software (PASW) statistical software 

(version 18.0; SPSS™, Chicago, IL). Data for quantitative 

variables were described as mean (standard) error of the mean. 

Data for categorical variables were described as numbers and/or 

percentages. Correlations between variables were evaluated 

using Spearman’s correlation test. All tests were two-tailed, and 

P < 0.05 was considered significant. The sample size of the study 

was calculated using the G*Power 3.1 program. Reaching 80% 

power and adding a 20% patient loss, 100 patients had been 

planned to be included in the study with data obtained from the 

previous study [13]. 

Results 

A total of 3653 patients who were diagnosed as having 

postmenopausal osteoporosis in the Internal Medicine, Physical 

Therapy, or Orthopedic clinics of the state hospital between 

September 1, 2019, and September 1, 2020, were included in the 

study. Five-hundred forty-seven (14.97%) out of 3653 patients 

were prescribed IV ZOL. Four-hundred forty patients were 

excluded because they could not fulfil the inclusion criteria; thus, 

107 patients were included in the final analysis (Figure 1).  
 

Figure 1: Flow chart 
 

 
 

First, these 107 patients (19.56%) patients experienced 

APR symptoms and were admitted to the ED after IV-ZOL 

administration. All patients were women, and their mean age was 

64.58 (11.15) years. BMD t-score of the lumbar spine was lower 

than the femur neck t-score (−2.5 [0.62] versus 1.96 [0.75]). In 

33.3% of the patients, symptoms of APR started on the first day 

of IV administration. Ninety-nine patients (92.5%) had no 

previous history of oral bisphosphonate use. APR symptoms 

were observed in 69 (64.5%) patients after the first dose of IV 

ZOL. 

The patient’s data of prior IV BP therapy, age, BMD t-

scores, laboratory parameters in serum, and white blood cell 

(WBC) counts, and percentage of patients previous IV or oral BP 

use are presented in Table 1. Except for 25(OH)D values, counts 

of serum parameters and WBCs were determined to be within 

normal limits. 25(OH)D levels were found to be 29.23 (16.54) 

ng/mL and within the insufficiency range of 20 to 29.9 ng/mL. 
 

Table 1: Baseline characteristics of the study population of 107 patients 
 

 Mean (SD)  Median Min–Max 

Age(years) 64.58 (11.15)  63 45–90 

Bone Mineral Density  

 Lumber vertebrae L1-L4 (t-score) 

 Femur neck (t-score) 

 

-2.5 (0.62) 

-1.96 (0.75) 

 

2.6 

2.1 

 

0.3–4.2 

0.1–3.5 

Lab parameters in serum 

 25OH-D ng/mL 

 Calcium mg/dL 

 PTH pg/mL 

 ALP U/L 

 Phosphate mg/dL 

 Creatinine mg/dL 

 CRP mg/dL 

Lab parameters in white blood cell counts 

 WBC µL 

 Neutrophil µL 

 Lymphocyte µL 

 N/L ratio 

 

29.23 (16.54) 

9.32 (0.49) 

67.02 (36.23) 

68.95 (18.04) 

3.42 (0.55) 

0.77 (0.19) 

0.72 (1.03) 

 

6519.31 (1621.82) 

3875.04 (1424.81) 

1997.67 (794.10) 

1012.20 (6060.33) 

 

25 

9.3 

62 

69 

3.42 

0.75 

0.46 

 

6500 

3590 

1900 

1.94 

 

4.7–85.8 

8–10.4 

29.5–342 

27–105 

1.7–4.63 

0.02–1.58 

0.08–9.4 

 

1930–9940 

1150–8570 

340–4100 

0.68–44075 

  n (%)   

The onset time of APR symptoms 

 First day  

 Second Day  

 Third Day 

 

36 (33.3) 

35 (32.4) 

36 (33.3) 

  

Previous history of BP use (oral) 

 Yes  

 No 

  

8 (7.5) 

99 (92.5) 

  

The number of IV BP administration 

 1st  

 2nd 

 3rd 

 

69 (64.5) 

30 (28) 

 8 (7.5) 

  

 

*Normal range of 25(OH)D: 14-60 ng/mL, Calcium (Ca) 8.8-10.6 mg/dL, PTH: 12-88 pg/mL, ALP: 30-120 U/L, Phosphate (P): 

2.3-4.7 mg/dL, Creatinine (Cr): 0.6-1.1 mg/dL, CRP: 0-0.5 mg/dL, WBC: 4-10 x103/µL, Neutrophils: 2-7 x103/µL, Lymphocyte: 

0.8-4 x103/µL. h: hours, WBC: white blood count; CRP: C-reactive protein, ALP: alkaline phosphatase, PTH: parathyroid 

hormone, 25(OH)D:25-hydroxyvitamin D3, N/R ratio: Neutrophil/Lymphocyte ratio; Min: minimum, Max: Maximum 



 J Surg Med. 2022;6(8):772-777.  Zoledronic acid acute in emergency department 

P a g e  |  775 

Seventy-eight (72.9%) patients had no fractures, but 22 

(20.6%) patients had one, and seven (6.5%) patients had more 

than one fracture associated with osteoporosis. NSAIID drugs 

had been prescribed together with IV-ZOL in 99 (89.7%) of the 

women’s treatment regimens. 

The three most frequently reported symptoms were 

diffuse musculoskeletal symptoms, influenza-like illness, and 

gastrointestinal symptoms (34.5%, 21.5%, and 18.5.%, 

respectively). Eye symptoms and fever were seen in equal ratios. 

They were the two least common symptoms (13.1%) as shown in 

Figure 2. 
 

Figure 2: Distribution of the main acute-phase response (APR) symptoms 
 

 
 

Most of the diffuse musculoskeletal symptoms consisted 

of myalgia, and most of the influenza-like illness symptoms 

consisted of nasopharyngitis (22.4% and 13.1%, respectively) as 

shown in Table 2. 
 

Table 2: Occurrence of acute-phase response symptoms within three days of IV-ZOL 

treatment  
 

  n (%) 

Fever 14 (13.1) 

Diffuse Musculoskeletal Symptoms 

 Myalgia 

 Arthralgia 

37 

24 (22.4) 

13 (12.1) 

Gastrointestinal 

 Dyspepsia 

 Gastroenteritis 

 Nausea 

20 

13 (12.1) 

6 (5.6) 

1 (0.9) 

Influenza-like Illness 

 Headache 

 Malaise 

 Vertigo  

 Nasopharyngitis 

22 

3 (2.8) 

2 (1.9) 

4 (3.7) 

13 (13.1) 

Eye 

 Eye inflamation 

 Allergic conjunctivitis 

14 

6 (5.6) 

8 (7.5) 
 

Seventy percent of the patients who presented to the ED 

with APR symptoms were prescribed drugs only, and 30% of the 

patients received treatment specific to their symptoms in the ED 

(Table 3).  
 

Table 3: Treatment skills of emergency department physicians 
 

  n (%) 

Prescribed drugs only 70 (65.4) 

 Antipyretic drugs  

 Paracetamol tablets 

 Pseudoephedrine tablets 

 Paracetamol+Codeine phosphate 

11 (10.3) 

3 (2.8) 

6 (5.6) 

2 (1.9) 

 NSAIDs 

 Ibuprofen tablet 

 Dexketoprofen trometamol tablet 

 Diclofenac sodium tablet 

 Ibuprofen gel 

 Diclofenac sodium gel 

 Dexketoprofen trometamol gel 

26 (24.3) 

6 (5.6) 

8 (7.5) 

3 (2.8) 

2 (1.9) 

6 (5.6) 

1 (0.9) 

 Steroids 3 (2.8) 

 PPI 10 (9.3) 

 Antivertigo drugs 2 (1.9) 

 Antispasmotic drugs 4 (3.7) 

 Intraocular treatments (droplets, creams) 14 (13.1) 

Symptomatic treatment in the ED 37 (34.6) 

 IM injection 

 Diclofenac ampule 

 Prednisolone ampule 

11 (10.3) 

8 (7.5) 

3 (2.8) 

 IV injection 

 Paracetamol vial 

 Metoclopramide ampule 

 Metamizole sodium 

24 (22.4) 

5 (4.7) 

11 (10.3) 

8 (7.5) 

 Nasal treatments 2 (1.9) 
 

ED: Emergency Department, NSAIDs: non-steroidal anti-inflammatory drugs, PPI: Proton pump inhibitors, 

IM: intramuscular injection, IV: intravenous injection 

The three most frequently prescribed drug types were 

NSAIDs, proton pump inhibitors (PPIs), and antipyretics (24.3%, 

10.3%, and 9.3%, respectively). 

We found a positive correlation between the onset time 

of APR symptoms and the number of IV BP doses (P = 0.032) 

and a negative weak correlation between serum 25(OH)D levels 

and the onset time of APR. No correlation between BMD scores 

of lumbar vertebrae and femur, age, lymphocytes, and N/R ratio 

(P = 0.78) was found (Table 4). 
 

Table 4: Correlation analysis between BMD scores, age, the number of IV BP dose, 

lymphocytes, NLR, and APR and serum 25(OH)D levels 
 

 The onset time of APR 

r* 

Serum 25OH-D levels 

r* 

The onset time of APR  N/A -0.223** 

Serum 25(OH)D levels -0.223** N/A 

Lomber vertebrae L1-L4 ( t-score) 0.045 -0.038 

Femur neck ( t-score) 0.106 -0.231 

Age 0.01 -0.145 

The number of IV BP dose 0.597** -0.077 

Lymphocyte -0.102 0.042 

N/R ratio -0.054 -0.071 
 

* r Spearman’s correlation coefficient, ** P = 0.032 (statistically significant), N/A: Not applicable 
 

Discussion 

In this study, we first aimed to investigate the 

characteristics of patients with osteoporotic symptoms who 

presented to the ED with APR after IV-ZOL administration and 

which treatments were administered to these patients by the 

physicians in the ED. An important finding of study was that the 

number of IV-ZOL administrations increased yearly in patients 

with osteoporosis in this Turkish study population, and the time 

of the appearance of APR symptoms emerged in later. Also, as 

the second result of our study, we found that the rate of patients 

who presented to the ED with symptoms of APR after IV-ZOL 

administration in the osteoporotic patient population was 19%.  

Data from clinical trials indicate that the incidence of 

APR varies between 4.9% and 54.9% [24, 28]. A lower APR 

incidence was found in patients using IV-IBN and oral BP (4.9% 

and 5.6%, respectively) [24, 25]. The incidence of APR 

symptoms was greater in patients with osteoporosis treated with 

IV-ZOL (41.5%,42.4%, 46.8%, 54.3%, and 54.9% respectively) 

[13, 17, 21, 26–28]. Due to the lack of a precise definition of 

APR, the authors based their definitions on a different variety of 

symptoms when these studies were analyzed [28]. Also, it is easy 

to follow-up symptoms in studies designed prospectively. 

Symptom inquiries via phone and informing patients about the 

symptoms that may be experienced after IV administration by 

clinicians may contribute to a higher reported incidence of APR 

in these studies [13, 17, 28]. The relatively low rate in our study 

may be attributed to reasons. In addition, in a study of 87 patients 

with similar race, the incidence of APR was found as 5.2% [22]. 

We are of the opinion that the 19% incidence of APR in the 

Turkish population should be supported by further prospective 

studies. 

 It is confirmed that APR incidence showed a dramatic 

decline after the second and third infusions [13]. Additionally, 

previous BP use is known to be one of the protective factors 

against APR [27]. The present study, whose results parallel the 

above studies, indicates that as the number of IV-ZOL doses 

administered increases, the onset of time APR symptoms 

gradually increases. In other words, a correlation between an 

increased number of IV doses and the onset time of symptoms 
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can be found. This situation can also be interpreted as the 

increase in the number of IV-ZOL doses leads to an increase on 

patient awareness of APR symptoms, and those whose symptoms 

do not decrease even after using symptomatic treatment at home 

may present to the ED. 

 The present study indicates another relationship 

between the APR symptom onset time and serum 25OH-D 

levels. Although we found a weak correlation between these two 

parameters, the onset time of APR symptoms was earlier in 

patients with lower serum 25OH-D levels. Amino 

bisphosphonates, IV-ZOL in particular, can produce an APR by 

stimulating a transient release of pro-inflammatory cytokines 

from activated monocytes, macrophages, and γδ-T-cells [18]. It 

was revealed that IV ZOL treatment induced γδ-T cells to mature 

toward an interferon (IFN)-γ-producing cell type, which may 

induce release of more acute-phase proteins, such as CRP and 

elastase. [18, 29]. Furthermore, 25(OH)D is a potent 

immunomodulator that plays a role in the inhibitory action on 

adaptive immunity through inhibiting T cell proliferation, mainly 

the γδ-T cells that produce IFN-γ and interleukin (IL)-2 and 

activate macrophages [30, 31].  

We are of the opinion that with the decrease in serum 

25(OH)D levels, the inhibitory effect on T-cells may be 

eliminated, and also the positive impact on the increase of T cells 

of IV-ZOL may be supported. From this point of view, we 

conclude that in patients with low serum 25(OH)D levels, early 

and severe APR symptoms resulting in an increase in pro-

inflammatory cytokine release may occur after IV-ZOL 

treatment. The findings of our study did not verify a strong 

relationship between 25(OH)D levels and the onset time of APR. 

Further randomized, controlled trials are needed to clarify this 

relationship based on a strong rationale. 

In the present study, we defined APR as a rise in body 

temperature to > 38 °C or the presence of at least one other APR 

symptom. Using these conservative criteria, we found that the 

leading sign of APR was diffuse musculoskeletal symptoms 

consisting of myalgia and arthralgia, which were reported by 

34.5% of the entire patient population with APR symptoms. 

Consistent with our results, an open-label prospective study 

found that musculoskeletal symptoms were the most common 

group among APR symptoms (68.1%) [27]. 

In contrast to our results, previous trials performed with 

IV-ZOL have determined the leading sign of APR was fever, 

ranging from 17.2% to 54.9% [13, 17, 28]. The lack of a clear 

definition of APR may have created this difference between 

studies. Additionally, we believe that symptoms of fever may 

have been detected relatively less in our study population due to 

deficiencies in vital sign records during the outpatient admission 

process into the ED. 

 The APR treatment strategy is another issue to be 

addressed; in a randomized-controlled study, treatment with 

acetaminophen or ibuprofen safely and effectively relieved the 

symptoms of postmenopausal women with osteopenia after a 

single dose of IV-ZOL [32]. The probability of having APR after 

IV-ZOL administration may be decreased by using a 

combination of acetaminophen an another anti-inflammatory 

agent (commonly paracetamol or ibuprofen) after dosing and 

continuing for the next three days [13, 15, 33].  

We found that paracetamol was prescribed in 9.4% and 

ibuprofen in 5.6% of patients when all patients admitted to the 

outpatient or treated in the ED were examined, and our results 

are in agreement with these studies [13, 17, 32, 33]. We found 

that pseudoephedrine tablets and metamizole sodium ampules 

were given more in the antipyretic drugs group, and 

dexketoprofen trometamol tablets and diclofenac ampules were 

administered more in the NSAID group. 

We suppose that the reason why wide variety of 

NSAIDs and antipyretic drugs are preferred instead of 

paracetamol or ibuprofen in the treatment of APR may be due to 

a number of factors: (1) ED physicians do not consider patients’ 

symptoms as APR, (2) they do not have sufficient awareness 

about the symptoms and treatment of APR, and (3) patients are 

not treated by the same physicians. 

We indicate that prospective, multicenter, and 

controlled studies involving data from a large cohort of patients 

are needed to confirm our findings concerning the relationship 

between APR onset time, IV-BP dose, and 25(OH)D. 

To the best of our knowledge, the present study is one 

of the first studies to reveal the incidence of APR in a Turkish 

osteoporotic population. Also, we consider that this study is the 

first of several steps toward conducting more extensive studies to 

address the relationship between the onset of APR symptoms and 

the dose of IV BP and 25(OH)D, and to examine the treatment 

patterns of physicians in the ED.  

Strengths and limitations  

This present study’s results should be considered within 

the bounds of its strengths and limitations. First, errors may arise 

from the incomplete recording of the clinical data, which might 

not have been eliminated because our retrospective findings are 

based on data collected from clinical reports. Second, due to the 

lack of a control group, the exact incidence of APR is uncertain. 

Third, because our study was not multicenter, it may have been 

biased in determining the incidence of APR. Finally, in our 

study, we included the pre-treatment blood samples of the 

patients. Blood samples could not be obtained from all patients at 

the time of onset of APR and the first month post-treatment, so 

this information could not be included. Collecting blood samples 

from before treatment, at APR onset time, and first-month post-

treatment may help in clarifying the relationship between 

25(OH)D, IV BP dose, and APR onset time of symptoms. 

Conclusion  

Our study indicates that as the number of IV-ZOL 

administrations increases yearly in patients with osteoporosis, 

symptom onset time occurs later. A linear relationship was found 

between the number of drug applications and symptom duration. 

Also, the incidence APR following IV-ZOL administration was 

19% in the osteoporotic patient population who presented to the 

ED or other clinics according to the symptoms. The mechanisms 

underlying the IV-ZOL dose number and the onset time of APR 

warrants further investigation. 
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