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Purpose  
The purpose of this study was to evaluate the safety of high-concentration nicardipine, 
defined as a concentration of 0.5 mg/mL, in adult patients. 

Methods  
This was a retrospective, observational, single-center study conducted at a 576-bed 
academic medical center. Adult patients who received 0.5 mg/mL nicardipine between 
January 2014, and September 2024, were evaluated, excluding those on nicardipine for 
less than two hours. Data on demographics, clinical parameters, treatment details, and 
infusion specifications were extracted from the electronic medical record. 
Concentration-related adverse drug events (ADEs), including infusion site pain or 
reaction, erythema, extravasation, phlebitis, and irritation, were captured using chart 
search and incident reporting databases. 

Results  
Eighty-one patients were assessed and fifty-one were included. The median age was 55 
[41-64.5] years old and 70.6% were male. Primary indications for nicardipine included 
hypertension without organ damage (47.1%) and hypertensive emergency with evidence 
of new onset or worsening end-organ dysfunction (43.1%). Most patients were in the ICU 
(98%) at initiation, primarily in the neuroscience ICU (56.9%). The median initial 
infusion duration was 27.4 [10.3-58.9] hours . No ADEs were observed in the study 
population. 

Conclusion  
The administration of nicardipine at a concentration of 0.5 mg/mL appears to be safe in 
adult patients, with no ADEs observed during the study period. Establishing the safety of 
high-concentration nicardipine in adults can have significant implications for the 
short-term treatment of hypertension, offering a low volume and cost-effective 
alternative. Further large-scale investigations are warranted to substantiate these results. 

INTRODUCTION 

Nicardipine is an intravenous dihydropyridine calcium 
channel blocker indicated for short-term management of 
hypertension in the inpatient setting. It is available as pre
mix bags at concentrations of 0.1 mg/mL and 0.2 mg/mL.1 

Additionally, a 2.5 mg/mL vial is available with manufac
turer recommendations to dilute to a final concentration of 
0.1 mg/mL. 
In efforts to standardize medication concentrations and 

reduce errors, the American Society of Health-System 
Pharmacists (ASHP) maintains infusion standards for adult 
and pediatric continuous infusions. These standards en

dorse concentrations of 0.1, 0.2, and 0.5 mg/mL in pediatric 
patients, but limit concentrations to only 0.1 and 0.2 mg/
mL in adult patients.2,3 This may be attributed to the lack 
of data establishing the safety of high-concentration 
nicardipine in adult patients. Even in the pediatric pop
ulation, available literature is scarce and limited to three 
small case reports including 3 to 29 patients with nicardip
ine concentrations ranging from 0.5 to 3.6 mg/mL.4‑6 

Despite the availability of small case reports in pediatric 
patients, safety data for high-concentration nicardipine in 
adults remain a crucial gap in literature. The administra
tion of high-concentration nicardipine presents advantages 
such as minimized volume load and reduced therapeutic 
cost. Demonstrating its safety could have important im

Lam J, Sammani J, Johnston M, Kim C, Lam E. Safety of high concentration intravenous
nicardipine infusion in adult patients. JACP. 2026;2(2):1-6. doi:10.67122/001c.146665

https://orcid.org/0000-0002-9493-5354
https://orcid.org/0009-0005-0722-6314
https://doi.org/10.67122/001c.146665
https://doi.org/10.67122/001c.146665


plications for the management of hypertensive emergen
cies and severe hypertension. The primary objective of this 
study was to evaluate the safety of high-concentration 
nicardipine, defined as a concentration of 0.5 mg/mL, in 
adult patients. 

METHODS 

This was a retrospective, observational, single-center study 
completed at a 576-bed academic medical center. This in
stitution utilizes a standard nicardipine concentration of 25 
mg/110 mL (0.23 mg/mL) normal saline with an alternative 
high-concentration formulation of 50 mg/100 mL (0.5 mg/
mL) available for patients requiring fluid restriction. Insti
tutional standards advise for central line administration for 
high-concentration nicardipine. 
All adult patients receiving high-concentration nicardip

ine, defined as 0.5 mg/mL, between January 1st, 2014, and 
September 16th, 2024, were evaluated for inclusion. Those 
on nicardipine for less than two hours were excluded from 
the study. Relevant patient information including demo
graphic characteristics (age, weight, height, body mass in
dex, sex, reported race), clinical parameters (hospital 
length of stay, admission disposition, location at nicardip
ine initiation), treatment details (ordering service, 
nicardipine indication), and detailed infusion specifications 
(concentration, duration, rates, administration sites) were 
extracted from the Cerner Powerchart electronic medical 
record system. 
Indications for nicardipine were collected retrospec

tively based on review of blood pressures and provider doc
umentation and defined in accordance with guideline def
initions for hypertension (SBP ≥ 130 mmHg and/or DBP ≥ 
80 mmHg), severe hypertension (SBP > 180 mmHg and/or 
DBP > 120 mmHg), and hypertensive emergency (SBP > 180 
mmHg and/or DBP > 120 mmHg PLUS evidence of new on
set or worsening organ damage). 
To identify concentration-related ADEs, a chart review 

was conducted. This included an analysis of nursing doc
umentation in the ‘Vascular Access Device’ section of the 
ICU flowsheet for up to 24 hours post-infusion, a review 
of provider notes, and a chart search using the key terms: 
erythema, extravasation, infiltration, phlebitis, throm
bophlebitis, irritation, infusion site pain, and infusion site 
reaction. Additionally, an event reporting database from 
Origami Risk, Incident Reporting Information System 
(IRIS), was utilized to capture all reported ADEs related to 
administration of IV nicardipine during the timeframe of 
interest. 
All data collection was recorded and stored in the online 

RedCAP database with descriptive statistics analyzed using 
Microsoft Excel software (2018). Data collection was per
formed by four investigators who received training from the 
primary investigator and creator of the data collection tool. 
The collection tool included clarifying remarks, definitions 
of outcomes, and reminders to ensure consistency across 
investigators. The finalized dataset was audited by the pri
mary investigator and statistician. This study received in

Figure 1. Inclusion and exclusion    

stitutional review board approval with waiver of patient 
consent (IRB#PHX-24-500-465-71-47). 

RESULTS 

A total of 81 patients were initially identified for inclusion. 
Thirty of these patients were subsequently excluded for the 
following reasons: the order was never initiated, the drug 
preparation was incorrect (concentration < 0.5 mg/mL), or 
the infusion was discontinued within two hours (Figure 1). 
Baseline characteristics are presented in Table 1. The 

median age was 55 [41-64.5] years old. and 70.6% were 
male. The median body mass index at admission was 31.9 
[27.6-36.6] kg/m2. Nicardipine utilization data are pre
sented in Table 2. Primary indications for nicardipine ther
apy were hypertension without organ damage (47.1%) and 
hypertensive emergency with evidence of new onset or 
worsening end-organ dysfunction (43.1%). Patients were 
primarily in the ICU (98%) when the infusion was started 
with the highest utilization by the neuroscience ICU 
(56.9%). The predominant ordering services were critical 
care (58.8%) and neurology (29.4%). The median initial in
fusion duration was 27.4 [10.3-58.9] hours . Most patients 
(72.5%) received high-concentration nicardipine through 
central venous access with a notable finding of 17.6% and 
9.8% receiving the infusion through a peripheral and mid
line catheter, respectively. Notably, no ADEs were observed 
throughout the study population. 

DISCUSSION 

This retrospective, observational, single-center study is the 
first to explore the administration of nicardipine at a high 
concentration of 0.5 mg/mL in adult patients, addressing a 
significant gap in the available literature. While ASHP in
cludes 0.5 mg/mL nicardipine in its pediatric infusion stan
dards, this concentration is excluded from the adult stan
dards, likely due to a lack of safety data in that population.2,
3 Our findings indicate that high-concentration nicardip
ine was administered safely, with no ADEs reported in the 
study population. These results echo the safety data previ
ously reported in pediatric studies and have important im
plications for antihypertensive selection in the acute set
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Table 1. Baseline characteristics   

Age, years [IQR] 55 [41–64.5] 

Weight, kg [IQR] 100.0 [83.9–116.8] 

Height, cm [IQR] 175.3 [167.6–180.3] 

BMI at admission [IQR] 31.9 [27.6–36.6] 

Hospital length of stay, days [IQR] 16 [10–25] 

Male sex, n (%) 36 (70.6) 

Reported race, n (%) 

White 39 (76.5) 

Black or African American 9 (17.6) 

Multi-Racial 2 (3.9) 

Asian 1 (2.0) 

Admission disposition, n (%) 

ICU 49 (96.1) 

Ward 2 (3.9) 

Note: All data are presented as median [25%–75% IQR] unless stated otherwise. 
Abbreviations: BMI, body mass index; ICU, intensive care unit; IQR, interquartile range. 

Table 2. Nicardipine Utilization   

Location nicardipine drip started, n (%) 

Neuro ICU 29 (56.9) 

Cardiac ICU 9 (17.6) 

Medical ICU 7 (13.7) 

Trauma ICU 5 (9.8) 

Emergency Department 1 (2.0) 

Ordering service, n (%) 

Critical Care 30 (58.8) 

Neurology 15 (29.4) 

Neurosurgery 2 (3.9) 

General Surgery 1 (2.0) 

Vascular Surgery 1 (2.0) 

Trauma 1 (2.0) 

Indication for nicardipine, n (%) 

Hypertension 24 (47.1) 

Hypertensive emergency with new onset or worsening organ damage 22 (43.1) 

Severe Hypertension 5 (9.8) 

Initial nicardipine infusion duration, hours [IQR] 27.4 [10.3–58.9] 

Initial nicardipine rate, mg/hr [IQR] 12.5 [5–15] 

Maximum nicardipine rate, mg/hr [IQR] 15 [12.5–15] 

Intravenous access used for administration, n (%) 

Central 37 (72.5) 

Peripheral 9 (17.6) 

Midline 5 (9.8) 

Abbreviations: ICU, intensive care unit; IQR, interquartile range 

ting, particularly when considering fluid volume, cost, and 
clinical efficacy. 

Small case reports have previously endorsed safe admin
istration of high-concentration nicardipine, ranging from 
0.5-3.6 mg/mL, in pediatric patients with minimal adverse 
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events in those receiving the medication peripherally.4‑6 

In a case report of three pediatric patients, Michael et al4 

reported routinely using concentrations of nicardipine up 
to 0.5 mg/mL without adverse events outside of occasional 
superficial thrombophlebitis. A subsequent case report by 
Tenny et al5 evaluated seven pediatric patients receiving 
nicardipine at concentrations between 0.9 and 3.6 mg/mL. 
They observed thrombophlebitis in two patients receiving 
peripheral administration but noted no complications with 
central administration. Lastly, in a retrospective study by 
Flynn et al. of 29 children receiving nicardipine 0.5 mg/
mL, only minor ADEs were observed, with tachycardia be
ing the most prominent.6 The authors concluded that the 
minimal ADEs observed were attributable to its pharmaco
logical properties rather than the concentration used or ad
ministration route. Although these studies provided some 
evidence of safety of high-concentration nicardipine, they 
contained a small number of pediatric patients and larger 
studies in an adult population are essential in order to con
firm these safety outcomes. 
Of note the stability of nicardipine 0.5 mg/mL has been 

demonstrated in one prior study. Baaske et al tested both 
nicardipine 0.5 mg/mL and 0.05 mg/mL in eight IV solu
tions at room temperature under normal fluorescent light 
and found that while drug concentrations slowly decreased 
in polyvinyl chloride (PVC) containers starting as early as 
24 hours, both concentrations remained stable in the ma
jority of solutions tested with no evidence of degradation 
for up to seven days.7 The drug was found to be unstable in 
5% sodium bicarbonate and PVC bags containing lactated 
ringers. Of note, our institution compounds high-concen
tration nicardipine infusions in PVC containers with 0.9% 
normal saline which maintained its concentration above 
95% up to seven days within the study. In accordance with 
institutional policy and sterile compounding standards, 
this facility assigns all IV nicardipine compounds a beyond-
use date of 24 hours. 
Our retrospective chart review and event reporting data

base did not observe any ADEs, including extravasation, 
throughout the study population. As IV nicardipine is con
sidered an irritant and not a vesicant, typical extravasation 
management consists of drug aspiration, cold or warm 
compress, and limb elevation.8 Unfortunately the above ac
tions were difficult to capture via retrospective chart re
view. The investigators however were able to assess the 
utilization of hyaluronidase as an off-label therapy for ex
travasation and confirmed that none of the patients in
cluded in the study received hyaluronidase during their ad
mission. This is in accordance with the lack of ADEs found 
and further validates the study findings. 
The outcomes reported introduce new valuable insights 

and considerations for intravenous agent selection in the 
acute setting, particularly when choosing between 
nicardipine and clevidipine. Clevidipine is generally fa
vored in the setting of hypervolemia as standard concentra
tion nicardipine necessitates greater quantities to achieve 
clinically similar effects compared to clevidipine. This dif
ference can equate to 25–75 mL/hr of nicardipine 0.2 mg/
mL in comparison to 2–64 mL/hr of clevidipine 0.5 mg/

mL.1,9 Establishing the safety and availability of a high-
concentration formulation would enable providers to re
duce the infusion volume of nicardipine to 10–30 mL/hr, 
making it comparable to clevidipine. 
From a financial standpoint, nicardipine presents a sig

nificantly more cost-effective option. As of June 2025, a 25 
mg/10 mL (2.5 mg/mL) vial of nicardipine costs approx
imately $8.72 with one to two vials needed for standard 
or high-concentration preparations, respectively.10 In con
trast, a 100 mL vial of clevidipine 0.5 mg/mL costs approx
imately $157.91. A recent multicenter retrospective study 
by Johnson et al in 182 critically ill patients highlighted 
this disparity, noting a 682% higher average wholesale price 
for clevidipine.11 While the study found clevidipine reduced 
medication-associated fluid volume compared to nicardip
ine (222 mL vs. 518 mL, P = 0.01), the total fluid intake be
tween the two groups was comparable (3,370 mL vs. 3,383 
mL, P = 0.43). Clinical outcomes were equivalent between 
the groups, including time to blood pressure goal (P = 
0.37).These findings highlight the reason current hyperten
sion guidelines acknowledge the lack of evidence on which 
first-line antihypertensive agents offer the greatest bene
fit in hypertensive emergencies and why no specific agent 
is preferred.12 This emphasizes the value of utilizing high-
concentration nicardipine, as it achieves comparable clini
cal outcomes and manages fluid balance effectively without 
incurring additional costs. 
Strengths of this study include that it is the first to 

explore high-concentration nicardipine in adult patients, 
while also including a larger patient population than those 
in the pediatric literature. The evaluation of infusion-re
lated safety events was robust as investigators assessed 
a variety of indicators, including infusion site pain/reac
tion, erythema, extravasation, phlebitis/thrombophlebitis, 
and irritation. Adverse drug events were also explored in 
two modalities through chart review and an institutional 
incident reporting database. 
Limitations of this study can be attributed to its retro

spective nature, including potential for incomplete or inac
curate documentation, as well as unreported drug-related 
events. In efforts to address this, two modalities were uti
lized to identify events, with the chart and reporting data
base searches expanded to capture as many events as possi
ble. Moreover, although line type was captured, the size or 
gauge of IV utilized was not collected. Additionally, 12 pa
tients were unexpectedly excluded as a concentration of 50 
mg/120 mL (0.42 mg/mL) was made instead of 0.5 mg/mL 
due to differences in compounding practices. Lastly, while 
institutional standards recommend administration of high-
concentration nicardipine through a central line, 17.6% and 
9.8% of patients received the medication peripherally and 
via midline, respectively. While this deviation from insti
tutional protocol called for education across disciplines, it 
incidentally revealed the potential for the exploration of 
safety in non-central line administration in future studies. 

Safety of high concentration intravenous nicardipine infusion in adult patients

Journal of Acute Care Pharmacotherapy 4



CONCLUSIONS 

The administration of nicardipine at a concentration of 0.5 
mg/mL appears to be safe in adult patients, with no ADEs 
having occurred during the study period. High-concentra
tion nicardipine is a low-volume, cost-effective alternative 
to standard-concentration nicardipine and other IV dihy
dropyridine calcium channel blockers. The establishment of 
its safety in adults can have significant implications for the 
short-term treatment of hypertension. Future prospective, 
multi-center studies are warranted to confirm these find
ings in a larger, more diverse patient population and to for
mally evaluate the safety of administering this concentra
tion through non-central access routes. 
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• High concentration intravenous nicardipine at 0.5 
mg/mL was safely administered to adult patients in 
this study, with no observed adverse drug events re
lated to the infusion. 

• This study represents the first exploration of 0.5 mg/
mL nicardipine use in a cohort of adult patients, ad

dressing a current gap in the literature and providing 
valuable safety data. 

• The findings suggest that high-concentration 
nicardipine can serve as a low-volume, cost-effective 
alternative for the short-term management of hyper
tension in adult patients. 
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