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Background
• R a p i d  r e d u c t i o n  o f  b l o o d  p r e s s u r e  ( B P )  w i t h  i n t r a v e n o u s  ( I V )  a n t i - h y p e r t e n s i v e  a g e n t s  i s  

r e q u i r e d  i n  v a r i o u s  c l i n i c a l  s e t t i n g s  w h e n  o r a l  t h e r a p y  i s  n o t  f e a s i b l e  o r  n o t  d e s i r a b l e .

• C l e v i d i p i n e  i s  a n  I V  d i h y d r o p y r i d i n e  c a l c i u m  c h a n n e l  b l o c k e r  i n d i c a t e d  f o r  t h e  r e d u c t i o n  
o f  B P.

• C l e v i d i p i n e  w o r k s  b y  d i l a t i n g  a r t e r i e s ,  t h u s  r e d u c i n g  B P.  C l e v i d i p i n e  h a s  a  f a s t  o n s e t  a n d  
o f f s e t  o f  a c t i o n  m a k i n g  i t  e a s i l y  a d j u s t a b l e  t o  a c h i e v e  d e s i r e d  B P  l e v e l s .

Object ive
• T h e  a i m  o f  t h i s  c o s t  c o n s e q u e n c e  a n a l y s i s  w a s  t o  e s t i m a t e  t h e  e c o n o m i c s  a n d  

c o n s e q u e n c e s  o f  v a r y i n g   c l e v i d i p i n e  u t i l i z a t i o n  f o r  B P  m a n a g e m e n t  i n  p a t i e n t s  
e x p e r i e n c i n g  n e u r o l o g i c a l  e m e r g e n c i e s .

INTRODUCTION

METHODS

Model  Summary
• A  d e c i s i o n  a n a l y t i c  m o d e l  w a s  d e v e l o p e d  t o  s i m u l a t e  t h e  c o s t s  a n d  c o n s e q u e n c e s  

a s s o c i a t e d  w i t h  t h e  u s e  o f  c l e v i d i p i n e ,  l a b e t a l o l ,  a n d  n i c a r d i p i n e  i n  p a t i e n t s  
e x p e r i e n c i n g  a  n e u r o l o g i c a l  e m e r g e n c y  w i t h  a c u t e  h y p e r t e n s i o n .  ( F i g u r e  1 ) .

• T h e  o u t c o m e s  w e r e  q u a n t i f i e d  f r o m  a  U S  h o s p i t a l  p e r s p e c t i v e  o v e r  a  3 - y e a r  t i m e  
h o r i z o n .  

DISCLOSURES
IJ, AS, are PRECISIONheor consultants for Chiesi USA, Inc. and received grants/research funding; and MG, SW, AC and EP are employees of Chiesi USA, Inc
ACKNOWLEDGEMENTS
We acknowledge Susan B, PharmD, employee of Chiesi USA Inc, for support with medical editing and writing 
REFERENCES
1. Definitive Healthcare data on file. Market Analysis 2015-2019
2. Graffagnino, et al., Cerebrovasc Dis. 2013;36(3):173-80. doi: 10.1159/000351149. Epub 2013 Oct 12
3. Liu-DeRyke, Neurocrit Care. 2013 Aug;19(1):41-7.
4. Clevidipine prescribing information. NDC:10122-0610-01.
5. Labetalol prescribing information. NDC:72266-0103-01. 
6. Nicardipine prescribing information. NDC: 72572-0470-01
7. Katz JN, et al, Am Heart J. 2009 Oct;158(4):599-606.e1. doi: 10.1016/j.ahj.2009.07.020. PMID: 19781420.
8. Chiesi customer survey data on file

9. ProspectoRx.com
10. Federal Reserve Economic Data: https://fred.stlouisfed.org/series/CPIAUCSL

• F o r  a  h y p o t h e t i c a l  c a s e l o a d  o f  1 0 0  n e u r o l o g i c a l  e m e r g e n c y  p a t i e n t s ,  t h e  u s e  o f  c l e v i d i p i n e  
r e s u l t e d  i n  9  ( 1 0 % )  m o r e  p a t i e n t s  r e a c h i n g  B P  t a r g e t  i n  1  h r. ( F i g u r e  2 a )

• T h e  a v e r a g e  t i m e  t o  r e a c h  B P  t a r g e t  w a s  1 4 . 2  m i n  f a s t e r. ( F i g u r e  2 b )

• T h e  a v e r a g e  i n f u s i o n  d u r a t i o n  o f  t h e  p r i m a r y  d r u g  i n c r e a s e d  b y  2  h o u r s  p e r  p a t i e n t .

o T h e  a v e r a g e  i n f u s i o n  t i m e  i n c r e a s e d  w i t h  r e d u c e d  u s e  o f  b o l u s  m e d i c a t i o n s .  ( F i g u r e  2 c )

• A d d i t i o n a l l y ,  t h e  t o t a l  i n f u s i o n  v o l u m e  o f  p r i m a r y  d r u g  ( m L )  w a s  r e d u c e d  b y  5 9 1  m l  p e r  
p a t i e n t  ( F i g u r e  2 d )

• T h e  n u m b e r  o f  I V  a n t i - h y p e r t e n s i v e s  r e q u i r e d  p e r  p a t i e n t  r e d u c e d  s l i g h t l y . ( F i g u r e  2 e )

• T h e  a v e r a g e  d r u g  c o s t s  d e c r e a s e d  b y  $ 1 4 1  p e r  p a t i e n t . ( F i g u r e  2 f )

• T h e  i n c r e a s e d  u s e  o f  c l e v i d i p i n e  r e s u l t s  i n  l o w e r  I V  a n t i - h y p e r t e n s i v e  d r u g  c o s t  p e r  p a t i e n t  
w i t h  a  n e u r o l o g i c a l  e m e r g e n c y.  A d d i t i o n a l l y ,  o u t c o m e s  a r e  i m p r o v e d  f r o m  m o r e  p a t i e n t s  
r e a c h i n g  B P  t a r g e t  i n  l e s s  t i m e  a n d  l o w e r  i n f u s i o n  v o l u m e .  

Model  Inputs
• T h e  m o d e l  i n p u t s  i n c l u d e d  u t i l i z a t i o n  ( Ta b l e  1 ) , S B P  c o n t r o l  ( Ta b l e  2 ) , d o s i n g  

i n f o r m a t i o n  ( Ta b l e  2 ) , a n d  e c o n o m i c  i n p u t s  ( Ta b l e  3 ) .

Table 2. Key Model Assumptions

C l i n i c a l  I n p u t s

• T h e  c l i n i c a l  i n p u t s  w e r e  b a s e d  o n  p u b l i s h e d  l i t e r a t u r e . 2 - 7

• T h i s  n e u r o l o g i c a l  e m e r g e n c y  a n a l y s i s  i s  b a s e d  o n  a  n a ï v e  i n d i r e c t  c o m p a r i s o n  o f  t w o  
s t u d i e s  e v a l u a t i n g  B P  r e d u c t i o n  i n  t h e  s t r o k e  p o p u l a t i o n .  O n e  s i n g l e - a r m  p r o s p e c t i v e  
s t u d y  a s s e s s i n g  t i m e  t o  t a r g e t  B P  w i t h  c l e v i d i p i n e  i n  I C H  p a t i e n t s  o n l y  ( A C C E L E R AT E -
G r a f f a g n i n o ) ,  a n d  t h e  o t h e r  b e i n g  a  p s e u d o - r a n d o m i z e d  s t u d y  c o m p a r i n g  t i m e  t o  t a r g e t  
B P  w i t h  n i c a r d i p i n e  o r  l a b e t a l o l  ( L i u - D e r y k e ) .  T h e  l a t t e r  s t u d y  i n c l u d e d  h y p e r t e n s i v e  
p a t i e n t s  p r e s e n t i n g  w i t h  A I S ,  I C H ,  a n d  S A H .
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Figure 1. Model Structure

Table 3 Acquisition Costs

Figure 2b. Median time (minutes) to achieve BP target  

RESULTS

CONCLUSION

E c o n o m i c  I n p u t s  

• T h e  d r u g  a c q u i s i t i o n  c o s t s  w e r e  i n f o r m e d  b y  w h o l e s a l e  a c q u i s i t i o n  c o s t s  ( W A C )  f r o m  
P r o s p e c t o R x . c o m 9

• A l l  c o s t s  h a v e  b e e n  a d j u s t e d  t o  2 0 2 2  U S D  u s i n g  M e d i c a l  C a r e  C o n s u m e r  P r i c e  I n d e x  b a s e d  
o n  F e d e r a l  R e s e r v e  E c o n o m i c  d a t a 1 0

Agent
Base Year 
(Cohort 1)

Year 1 Year 2
Year 3 

(Cohort 2)

Clevidipine 1% 14% 27% 39%

Labetalol 32% 30% 27% 24%

Nicardipine 67% 57% 47% 36%

Total 100% 100% 100% 100%

Table 1. Projected IV Anti-hypertensive drug market share

Clevidipine Labetalol Nicardipine

Average infusion rate (mg/h)8 6.3
N/A - bolus 

dosing
9.6

Infusion duration (h) 24.0
N/A - bolus 

dosing
24.0

Calculated total dose (mg) 185 140 120

Concentration (mg/mL)4-6 0.5 1 0.1

Calculated total volume (mL) 370 140 1200

% Patient using 1 IV anti-
hypertensive2,7

96.7% 32% 51%

% Patient using 2 IV anti-
hypertensive2,7

3.3% 42% 28%

% Patient using 3 or more IV 
anti-hypertensive2,7

0.0% 25% 21%

Total (% Patient using 1-3 IV 
anti-hypertensive)

100% 100% 100%

Calculated weighted average # 
of IV anti-hypertensive

1.03 1.93 1.70

% Patients reach target SBP 
in 1 h2-3 100% 25% 89%

Median time to achieve BP 
target (min) 2-3 5.5 90 30

N o t e :  C l e v i d i p i n e  h a s  n o t  b e e n  s t u d i e d  h e a d - t o  h e a d  
w i t h  a n y  o f  t h e  c o m p a r a t o r s

U t i l i z a t i o n

• T h e  u t i l i z a t i o n  o f  I V  a n t i - h y p e r t e n s i v e s  w a s  c a l c u l a t e d  b a s e d  o n  a  r e t r o s p e c t i v e  
a n a l y s i s  o f  n e u r o l o g i c a l  e m e r g e n c y  d r u g  p u r c h a s e  h i s t o r y  a n d  D e f i n i t i v e  H e a l t h c a r e  
c l a i m s  f r o m  2 0 2 1 . 1

• D i a g n o s i s  R e l a t e d  G r o u p  ( D R G )  c o d e s  w e r e  u s e d  t o  d e f i n e  n e u r o l o g i c a l  e m e r g e n c y  
c l a i m s .  

o M e d i c a r e  S e v e r i t y  D i a g n o s i s  R e l a t e d  G r o u p s  ( M S - D R G s )  i n c l u d e d :  2 0 ,  2 1 ,  2 2 ,  2 5 ,  2 6 ,  
2 7 ,  3 4 ,  3 5 ,  3 6 ,  3 7 ,  3 8 ,  3 9 ,  6 1 ,  6 2 ,  6 3 ,  6 4 ,  6 5 ,  a n d  6 6 .

o H o s p i t a l s  a b o v e  7 6  n e u r o l o g i c a l  e m e r g e n c y  c l a i m s  ( m e d i a n )  w e r e  i n c l u d e d  i n  t h e  I V  
a n t i - h y p e r t e n s i v e  u t i l i z a t i o n  a n a l y s i s .

o L o w  ( c o h o r t  1 )  a n d  h i g h ( c o h o r t  2 )  c l e v i d i p i n e  a d o p t e r  p r o f i l e s  w e r e  f o r m e d  
c a l c u l a t i n g  t h e  a v e r a g e  u t i l i z a t i o n  f o r  c l e v i d i p i n e ,  l a b e t a l o l  a n d  n i c a r d i p i n e .

▪ C o h o r t  1  r e p r e s e n t s  t h e  l o w  a d o p t e r  p r o f i l e  w i t h  < 1 0 %  c l e v i d i p i n e  u t i l i z a t i o n .

▪ C o h o r t  2  r e p r e s e n t s  t h e  h i g h  a d o p t e r  p r o f i l e  w i t h  ≥ 1 0 %  c l e v i d i p i n e  u t i l i z a t i o n .

• A  c h a n g e  i n  u t i l i z a t i o n  w a s  m o d e l l e d  
s t a r t i n g  w i t h  c o h o r t  1  a s  t h e  b a s e  
y e a r  w i t h  a  l i n e a r  i n c r e a s e  i n  
c l e v i d i p i n e  a d o p t i o n  t o  r e a c h  c o h o r t  2  
u t i l i z a t i o n  b y  t h e  t h i r d  y e a r. ( Ta b l e  1 )

• T h e  u t i l i z a t i o n  o f  n i c a r d i p i n e  R T U  ( 0 . 1  
m g / m L )  a n d  n i c a r d i p i n e  v i a l s  a r e  
a s s u m e d  t o  b e  e q u a l .  A c t u a l  u s e  m a y  
v a r y.

Agent NDC code Utilization Acquisition price/ml8

Nicardipine vial 72572-0470-01 50% $0.19

Nicardipine RTU 0143-9634-10 50% $0.51

Clevidipine 10122-0610-01
NA

$1.46

Labetalol 72266-0103-01 $0.06

Figure 2d. Total primary drug infusion volume (mL/patient)

Figure 2f. Total IV anti-hypertensive drug costs per patient

• C l e v i d i p i n e  h a s  n o t  b e e n  s t u d i e d  h e a d - t o  h e a d  w i t h  a n y  o f  t h e  c o m p a r a t o r s .  F u r t h e r  
p r o s p e c t i v e  r e s e a r c h  i s  w a r r a n t e d .

• A s  a  s i m p l i f y i n g  a s s u m p t i o n ,  o n l y  u p  t o  3  I V  a n t i - h y p e r t e n s i v e s  a r e  a s s u m e d  t o  b e  u s e d .

• Va s o p r e s s o r s  a r e  e x c l u d e d  f r o m  t h e  a n a l y s i s .  Va s o p r e s s o r s  m a y  b e  u s e d  i n  c o n j u n c t i o n  w i t h  
I V - a n t i h y p e r t e n s i v e s  w h i c h  c o u l d  i m p a c t  c o s t s  a n d  o u t c o m e s .  T h e  c o n c o m i t a n t  u s e  o f  
v a s o p r e s s o r s  a n d  I V  a n t i - h y p e r t e n s i v e s  h a s  n o t  b e e n  w e l l - e s t a b l i s h e d  a n d  r e q u i r e s  f u r t h e r  
p r o s p e c t i v e  r e s e a r c h .

ASSUMPTIONS AND LIMITATIONS

Figure 2e. Number of IV anti-hypertensives per patient

Figure 2a. Patients reaching target SBP in 1h

Figure 2c. Infusion duration (hours)

A c u t e  I s c h e m i c  S t r o k e  ( A I S ) ,  I n t r a c r a n i a l  h e m o r r h a g e  ( I C H ) ,  S u b a r a c h n o i d  H e m o r r h a g e  ( S A H ) ,  S y s t o l i c  
B l o o d  P r e s s u r e  ( S B P )

68%

72%

75%

78%

Base Case Year 1 Year 2 Year 3

49.1
44.4

39.7
34.9

Base Case Year 1 Year 2 Year 3

16.2

16.9

17.5

18.2

Base Case Year 1 Year 2 Year 3

1584

1387

1190

993

Base Case Year 1 Year 2 Year 3

1.8
1.7

1.6
1.5

Base Case Year 1 Year 2 Year 3

$668 
$619 

$572 
$527 

Base Case Year 1 Year 2 Year 3

N o t e :  P e r c e n t a g e s  a r e  r o u n d e d  a n d  m a y  n o t  a d d  t o  
1 0 0 %  a s  s h o w n

• T h e  i n f u s i o n  d u r a t i o n  w a s  c h o s e n  t o  c a l c u l a t e  t h e  2 4  h r ( d a i l y )  c o n s u m p t i o n  a n d  c o s t  
o f  i n f u s e d  I V  a n t i - h y p e r t e n s i v e  m e d i c a t i o n s .  T h e  p u b l i s h e d  d o s e  w a s  u s e d  f o r  b o l u s  I V  
a n t i - h y p e r t e n s i v e  m e d i c a t i o n s .  

• A v e r a g e  i n f u s i o n  r a t e s  w e r e  b a s e d  o n  c u s t o m e r  s u r v e y  d a t a 8 . ( Ta b l e  2 )  

• T h e  d r u g  c o n c e n t r a t i o n 3 - 5 ,  n u m b e r  o f  I V  a n t i - h y p e r t e n s i v e  u s e 1 , 6 , S B P  c o n t r o l 1 , 2

i n f o r m a t i o n  w a s  d e r i v e d  f r o m  l i t e r a t u r e  a n d  t h e  t o t a l  v o l u m e  v a l u e s  w e r e  b a s e d  o n  
c a l c u l a t i o n s . ( Ta b l e  2 )

o A C C E L E R AT E ,  c o n d u c t e d  i n  2 0 0 8 -
2 0 1 0 ,  e v a l u a t e d  t h e  e f f i c a c y  a n d  
s a f e t y  o f  C l e v i d i p i n e  f o r  B P  r e d u c t i o n  
i n  3 3  p a t i e n t s  w i t h  I C H  p r e s e n t i n g  
w i t h  a  b a s e l i n e  S B P > 1 6 0 m m H g  w i t h i n  
1 2  h o u r s  o f  s y m p t o m  o n s e t .  M e a n  
b a s e l i n e  S B P  w a s  1 8 6  m m H g .  D o s e  
w a s  t i t r a t e d  e v e r y  9 0  s e c o n d s  t o  
t a r g e t  S B P  o f  1 4 0 - 1 6 0  m m H g .

o L i u - D e r y k e e v a l u a t e d  c o n t i n u o u s  
i n f u s i o n  n i c a r d i p i n e  c o m p a r e d  t o  
i n t e r m i t t e n t  b o l u s  I V  l a b e t a l o l  i n  
p a t i e n t s  p r e s e n t i n g  w i t h  A I S ,  I C H  
( 5 4 %  o f  p a t i e n t s )  o r  S A H  a n d  a c u t e  
h y p e r t e n s i o n .  5 4 %  o f  p a t i e n t s  w e r e  
i n c l u d e d  r e q u i r i n g  B P  r e d u c t i o n  p e r  
c u r r e n t  p r a c t i c e  a n d  A H A  g u i d e l i n e s  
a t  t h e  t i m e  t h e  s t u d y  w a s  c o n d u c t e d  
( 2 0 0 5 - 2 0 0 9 ) .  B a s e l i n e  i n i t i a l  S B P  
m e d i a n  w a s  2 1 5  ( n i c a r d i p i n e ) ,  2 0 8  
( l a b e t a l o l ) .  B P  m e a s u r e m e n t s ,  d o s e  
t i t r a t i o n s /  a d m i n i s t r a t i o n  t i m e  
i n t e r v a l s  w e r e  t h e  s a m e  f o r  b o t h  
a g e n t s ,  e v e r y  1 5  m i n u t e s .  D a t a  w e r e  
n o t  s e p a r a t e d  b a s e d  o n  s t r o k e  
s u b t y p e .  

Figure 2 : Results per patient
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