
Ciprofloxacin is a third generation quinolone 
which is characterized by its strong bactericidal 
power, broad antibacterial spectrum, high-perme-
ability and low side effects. The most common ad-
verse effects include abdominal pain, diarrhea, 
dizziness, headache and insomnia.1-3 

Many antibiotics are administered intravenously 
(IV) to show rapid and high efficacy against patho-
genic microorganisms. Although administration of 
drugs via IV route is preferred to ensure effective 
blood concentration and rapid onset of action, it may 
cause complications related to administration such as 
thrombophlebitis.4,5 The factors causing throm-
bophlebitis development can be listed as the solvent 
in which the drug is diluted, pH, osmolarity, amount 

of drug used, infusion rate and vesicant properties of 
antimicrobial drugs. Borgonovo et al. 2023 system-
atically reviewed randomized controlled trials and 
made recommendations by determining the solvent, 
pH, osmolarity, amount of drug administered, infu-
sion rate, vesicant properties and thrombophlebitis 
rate of commonly used antimicrobial drugs. Also pH 
for ciprofloxacin; 3.3-4.6, the incidence of phlebitis 
was reported to be ≥5 with vesicant properties, 9% 
NaCl /D5W was used as diluent, dosage was 400 mg 
every 8-12 hours, infusion rate was reported to be 
more than 60 minutes. The chemical properties of the 
drugs were analyzed and 37 antibiotics including 
ciprofloxacin were found to have osmolarity >600 
mOsm/L, pH<5 or >9, and it was stated that these 
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drugs should be used with caution because they have 
a high incidence of phlebitis such as vesican-con-
taining drugs.4 In this study, a rare case of venous 
thrombophlebitis associated with commonly pre-
scribed ciprofloxacin was presented. 

 CASE REPORT 
An 85-year-old woman was hospitalized to the  
neurosurgery service for surgery with a diagnosis of 
L4-L5 listhesis. The patient, whose preoperative 
preparations were ongoing, had watery diarrhea and 
nausea 4-5 times starting 1 day before the operation. 
However, there was no fever and vomiting. In de-
tailed anamnesis, stool microscopy and culture, 
complete urine and urine culture were requested 
from the patient who complained of right flank pain 
and dysuria. The urine culture yield Escherichia coli 
and IV ciprofloxacin treatment was started. The pa-
tient, who had no previous history of drug allergy 
and had used oral ciprofloxacin many times, devel-
oped redness along the vascular trace, which started 
approximately 5 minutes after IV ciprofloxacin ad-
ministration and rapidly increased within 30-60 
second and became prominent, appearing like su-
perficial venous thrombophlebitis (Figure 1). The 
patient had no itching but complained of mild pain. 
The patient’s treatment was stopped immediately. 
Although it may be assumed to be an allergic reac-
tion due to the suddenness of the reaction, no sys-
temic complications were observed. Local erythema 
and pain resolved within a few hours after discon-
tinuation of IV ciprofloxacin.  

Informed consent was obtained from the patient. 

 DISCUSSION 
The appropriate type of vascular access device 
(VAD) is determined depending on the recommended 
treatment, duration, patient characteristics and the 
health center where the treatment is administered.6 
The chemical properties of the drugs have a signifi-
cant effect on the choice of VAD. The leads of cen-
tral vascular access devices are inserted into 
large-caliber vessels, which guarantees the ability to 
inject all types of solutions. Moreover, peripheral 

vascular access devices (PVAD) are incompatible 
with certain medications, including those with low 
pH (<5) or high pH (>9), medications with high os-
molarity (>600 mOsm/L), and vesicant drugs. The 
leakage of these substances through the vessel lumen 
could result in potential tissue damage.7 

Peripheral vessels are a slow-flow system. Ad-
ministering an irritating drug through the PVAD can 
lead to thrombosis by damaging the endothelial mem-
brane of the intimal layer, potentially triggering in-
flammatory processes involving the tunica media. 
This can result in edema, infiltration, and severe in-
jury extending to the vessel wall. The events defined 
thus far represents the pathologic correlates of throm-
bophlebitis.4,8,9 

Extreme caution is required during adminis-
tration of drugs. In this subgroup of antimicrobials, 
it is important to choose the right VAD to avoid 
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FIGURE 1: Vascular tracing image of the patient at 5 minutes after intravenous 
ciprofloxacin administration.



complications related to peripheral IV administra-
tion. A comprehensive grasp of the physicochemi-
cal properties of antimicrobials is imperative for 
significantly bolstering patient safety and conse-
quently averting misapplication and adverse local 
effects. 

Ensuring safe treatment is the cornerstone of 
pharmacologic therapy. VAD failure, attributed to 
complications such as inflammatory events or infu-
sion leakage through the venous wall, can lead to sub-
stantial issues: tissue damage, treatment delivery 
delays, heightened costs, prolonged hospital stays, or 
even compensation claims.10,11 

The utilization of peripheral catheters for IV 
treatment administration is a widely employed strat-
egy worldwide. Nevertheless, although it has clear 
benefits (cost control, ease of use and basic manage-
ment), this access has a significant number of com-
plications.9 

For instance, a meta-analysis carried out in 2019 
encompassing 35 studies (involving over 15,000 pa-
tients) revealed a phlebitis incidence rate of 30.7 per 
100 catheters. According to this study, prolonged 
hospitalization, antibiotic use, female gender, place-
ment in the forearm, presence of infection, and use 
of Teflon cannula were the primary risk factors for 
phlebitis. Therefore, solving this problem requires a 
multifaceted approach. Several considerations come 
into play, including the general health status of the 
patient, the quantity and quality of accessible vessels, 

the selection of appropriate vascular devices, their 
correct application and the implementation of an ef-
fective monitoring system. Furthermore, it is crucial 
to take into account the chemical properties of the 
drugs used; pH and osmolarity are recognized as im-
portant risk factors.1,2 Enhancing the safety of IV 
therapy is crucial and should be a primary focus 
within healthcare settings. It may be useful to know 
the pharmacologic properties of drugs to assess the 
risks of their administration in relation to their 
physicochemical structure. 
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