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)
DAVID M. BARNETT, )

)
Plaintiffs. )

)
v. )

 )
GEORGE A. LOMBARDI, )

Director, Missouri )
Department of Corrections, )
in his official capacity as such;)

)
Serve at:  2729 Plaza Drive )
Jefferson City, Missouri 65102)
Phone  (573) 751-2389  )

)
DAVID R. DORMIRE, )

Director, Division of Adult )
Institutions, Missouri )
Department of Corrections, )
in his official capacity as such;)

)
Serve at:  2729 Plaza Drive )
Jefferson City, Missouri 65102)
Phone:  (573) 751-2389 )

)
TERRY RUSSELL, )

Warden, Eastern Reception )
Diagnostic & Correctional )
Center, in his official )
capacity as such; )

)
Serve at:  2727 Highway K )
Bonne Terre, Missouri 63628 )
Phone:  (573) 358-5516 )

)
JOHN DOES 2-40, )

Anonymous Executioners, )
in their official capacities )
as such, )

)
Defendants. )
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PETITION FOR DECLARATORY AND INJUNCTIVE RELIEF

For their causes of action, the plaintiffs, by and through counsel,

state and allege all as follows.

Nature of the Action

1. As of the filing of this action, Missouri is the only state in the

country to turn to propofol as a means of carrying out lethal

injections—or to the intentional injection, into a conscious person, of

any lethal agent known to cause pain.

2. This is an action seeking a declaration that the defendants’

use of the execution protocol defendant Lombardi issued on May 15,

2012, violates the Ex Post Facto Clauses of Mo. Const. art. I, § 13, and

U.S. Const. art. I, § 10; the Supremacy Clause, U.S. Const. art. VI, cl. 2;

the Eighth and Fourteenth Amendments to the United States

Constitution; Mo. Const. art. I, § 21; and the separation of powers

guaranty of Mo. Const. art. II, § 1, and therefore, as well, a permanent

injunction against its application.

3. This Court has the authority to issue declaratory judgments

and injunctions against state actors when, as here, the plaintiffs show

that the state actors’ enforcement of a state-law provision (whether in

the form of statutes or analogous to the protocol) is in conflict with the

United States Constitution or the Missouri Constitution.
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4. The protocol violates both Constitutions by creating an

unprecedented, substantial likelihood of foreseeable infliction of

excruciating pain in the course of executing the plaintiffs, and by

prescribing lidocaine without a license to practice medicine and

otherwise to distribute this substance, in conflict with the Food, Drug &

Cosmetic Act, thereby violating the Supremacy Clause, and by inflicting

on them an increased punishment in violation of the Ex Post Facto

Clauses of Mo. Const. art. I, § 13, and U.S. Const. art. I, § 10, and

because its issuance stems from a statute that violates the separation-

of-powers guaranty of Mo. Const. art. II, § 1.

5. Plaintiffs are not herein alleging that the defendants could

never conduct an execution, nor that they could never do so by lethal

injection.1

Jurisdiction and Venue

6. This Court has jurisdiction over this matter pursuant to Mo.

Const. art. V, § 14, and has the power to grant the declaratory and

injunctive relief sought pursuant to Mo. Rev. Stat. §§ 527.010, 536.050,

and Mo. S. Ct. R. 87.02(c) and 92.02 as well as 42 U.S.C. § 1983.

7. Plaintiffs have standing to bring this declaratory judgment

action under Mo. Rev. Stat. §§ 527.010 and 536.053.

There are other pending and impending actions (judicial and1

administrative) seeking relief from the outstanding death sentences of
some of the plaintiffs, but they are collateral to this action.
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8. Venue is proper in this Court under Mo. Rev. Stat. §§

508.010 and 536.050.1.

Parties

9. Plaintiff David Zink is a citizen of the United States and a

resident of the State of Missouri.2

10. Plaintiff Zink is a person within the jurisdiction of the State

of Missouri.

11. Plaintiff Zink was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Clair County on July 27,

2004.

12. Counsel for the State of Missouri have sought an execution

date against plaintiff Zink.

13. Plaintiff Michael Worthington is a citizen of the United

States and a resident of the State of Missouri.

14. Plaintiff Worthington is a person within the jurisdiction of

the State of Missouri.

15. Plaintiff Worthington was convicted of first-degree murder

and sentenced to death in the Circuit Court of St. Charles County on

November 4, 1998.

16. Counsel for the State of Missouri have sought an execution

date against plaintiff Worthington.

Plaintiffs are listed in reverse alphabetical order.2
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17. Plaintiff John Winfield is a citizen of the United States and

a resident of the State of Missouri.

18. Plaintiff Winfield is a person within the jurisdiction of the

State of Missouri.

19. Plaintiff Winfield was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on

September 18, 1998.

20. Counsel for the State of Missouri have sought an execution

date against plaintiff Winfield.

21. Plaintiff Michael Anthony Taylor is a citizen of the United

States and a resident of the State of Missouri.

22. Plaintiff M.A. Taylor is a person within the jurisdiction of

the State of Missouri.

23. Plaintiff M.A. Taylor was convicted of first-degree murder

and sentenced to death in the Circuit Court of Jackson County on June

17, 1994.

24. Counsel for the State of Missouri have sought an execution

date against plaintiff M.A. Taylor.

25. Plaintiff Leon Taylor is a citizen of the United States and a

resident of the State of Missouri.

26. Plaintiff L. Taylor is a person within the jurisdiction of the

State of Missouri.
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27. Plaintiff L. Taylor was convicted of first-degree murder and

sentenced to death in the Circuit Court of Jackson County on April 22,

1999 .

28. Counsel for the State of Missouri have sought an execution

date against plaintiff L. Taylor.

29. Plaintiff Walter T. Storey is a citizen of the United States

and a resident of the State of Missouri.

30. Plaintiff Storey is a person within the jurisdiction of the

State of Missouri.

31. Plaintiff Storey was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Charles County on

December 17, 1999.

32. Counsel for the State of Missouri have sought an execution

date against plaintiff Storey.

33. Plaintiff Herbert Smulls is a citizen of the United States

and a resident of the State of Missouri.

34. Plaintiff Smulls is a person within the jurisdiction of the

State of Missouri.

35. Plaintiff Smulls was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on

December 18, 1992.

- 7 -

Appellant's Exhibit 1 -- Page 7



36. Counsel for the State of Missouri have sought an execution

date against plaintiff Smulls.

37. Plaintiff William Rousan is a citizen of the United States

and a resident of the State of Missouri.

38. Plaintiff Rousan is a person within the jurisdiction of the

State of Missouri.

39. Plaintiff Rousan was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Francois County on

October 23, 1996.

40. Counsel for the State of Missouri have sought an execution

date against plaintiff Rousan.

41. Plaintiff Earl (Mahir Jawad) Ringo, Jr., is a citizen of the

United States and a resident of the State of Missouri.

42. Plaintiff Ringo is a person within the jurisdiction of the

State of Missouri.

43. Plaintiff Ringo was convicted of first-degree murder and

sentenced to death in the Circuit Court of Boone County on July 26,

1999.

44. Counsel for the State of Missouri have sought an execution

date against plaintiff Ringo.

45. Plaintiff Roderick Nunley is a citizen of the United States

and a resident of the State of Missouri.
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46. Plaintiff Nunley is a person within the jurisdiction of the

State of Missouri.

47. Plaintiff Nunley was convicted of first-degree murder and

sentenced to death in the Circuit Court of Jackson County on May 10,

1994.

48. The Missouri Supreme Court set an execution date of

October 20, 2010, against plaintiff Nunley.

49. The United States District Court for the Western District of

Missouri stayed plaintiff Nunley’s execution on October 18, 2010,

pending disposition of his supplemental petition for habeas corpus,

which the respondent in that action opposes.  The latter stay is still in

effect, with plaintiff Nunley’s supplemental petition set for oral

argument on July 26, 2012.

50. Plaintiff Allen L. Nicklasson is a citizen of the United

States and a resident of the State of Missouri.

51. Plaintiff Nicklasson is a person within the jurisdiction of the

State of Missouri.

52. Plaintiff Nicklasson was convicted of first-degree murder

and sentenced to death in the Circuit Court of St. Louis County on June

28, 1996.

53. Counsel for the State of Missouri have sought an execution

date against plaintiff Nicklasson.
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54. Plaintiff John C. Middleton is a citizen of the United

States and a resident of the State of Missouri.

55. Plaintiff Middleton is a person within the jurisdiction of the

State of Missouri.

56. Plaintiff Middleton was convicted of separate counts of first-

degree murder and sentenced to death in the Circuit Court of Adair

County on April 14, 1997, and in the Circuit Court of Callaway County

on March 30, 1998.

57. Counsel for the State of Missouri have sought an execution

date against plaintiff Middleton.

58. Plaintiff Paul T. Goodwin is a citizen of the United States

and a resident of the State of Missouri.

59. Plaintiff Goodwin is a person within the jurisdiction of the

State of Missouri.

60. Plaintiff Goodwin was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on

December 2, 1999.

61. Counsel for the State of Missouri have sought an execution

date against plaintiff Goodwin.

62. Plaintiff Joseph Paul Franklin is a citizen of the United

States and a resident of the State of Missouri.
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63. Plaintiff Franklin is a person within the jurisdiction of the

State of Missouri.

64. Plaintiff Franklin was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on February

27, 1997.

65. Counsel for the State of Missouri have sought an execution

date against plaintiff Franklin.

66. Plaintiff Jeffrey R. Ferguson is a citizen of the United

States and a resident of the State of Missouri.

67. Plaintiff Ferguson is a person within the jurisdiction of the

State of Missouri.

68. Plaintiff Ferguson was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on

December 8, 1995.

69. Counsel for the State of Missouri have sought an execution

date against plaintiff Ferguson.

70. Plaintiff Andre Cole is a citizen of the United States and a

resident of the State of Missouri.

71. Plaintiff Cole is a person within the jurisdiction of the State

of Missouri.
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72. Plaintiff Cole was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on March 9,

2001.

73. Counsel for the State of Missouri have sought an execution

date against plaintiff Cole.

74. Plaintiff Reginald Clemons is a citizen of the United

States and a resident of the State of Missouri.

75. Plaintiff Clemons is a person within the jurisdiction of the

State of Missouri.

76. Plaintiff Clemons was convicted of first-degree murder and

sentenced to death in the Circuit Court of the City of St. Louis on April

2, 1993.

77. Counsel for the State of Missouri have sought an execution

date against plaintiff Clemons.

78. On May 18, 2009, the Missouri Supreme Court set an

execution date of June 17, 2009 against plaintiff Clemons.  On June 5,

2009, the Eighth Circuit Court of Appeals stayed that execution.  Mr.

Clemons is pursuing habeas corpus relief under Mo. S. Ct. R. 91, which

the respondent in that action opposes, and the matter is set for an

evidentiary hearing before the Hon. Michael W. Manners on September

17, 2012.
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79. Plaintiff Cecil Clayton is a citizen of the United States and

a resident of the State of Missouri.

80. Plaintiff Clayton is a person within the jurisdiction of the

State of Missouri.

81. Plaintiff Clayton was convicted of first-degree murder and

sentenced to death in the Circuit Court of Jasper County on October 27,

1997.

82. Counsel for the State of Missouri have sought an execution

date against plaintiff Clayton.

83. Plaintiff Mark Christeson is a citizen of the United States

and a resident of the State of Missouri.

84. Plaintiff Christeson is a person within the jurisdiction of the

State of Missouri.

85. Plaintiff Christeson was convicted of first-degree murder and

sentenced to death in the Circuit Court of Vernon County on October 8,

1999.

86. Counsel for the State of Missouri have sought an execution

date against plaintiff Christeson.

87. Plaintiff Russell Earl Bucklew is a citizen of the United

States and a resident of the State of Missouri.

88. Plaintiff Bucklew is a person within the jurisdiction of the

State of Missouri.
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89. Plaintiff Bucklew was convicted of first-degree murder and

sentenced to death in the Circuit Court of Boone County on May 19,

1997.

90. Counsel for the State of Missouri have sought an execution

date against plaintiff Bucklew.

91. Plaintiff David M. Barnett is a citizen of the United States

and a resident of the State of Missouri.

92. Plaintiff Barnett is a person within the jurisdiction of the

State of Missouri.

93. Plaintiff Barnett was convicted of first-degree murder and

sentenced to death in the Circuit Court of St. Louis County on May 2,

1997.

94. Counsel for the State of Missouri have sought an execution

date against plaintiff Barnett.

95. Defendant George A. Lombardi is the Director of the

Department of Corrections of the State of Missouri.

96. Defendant Lombardi’s office is at 2729 Plaza Drive, Jefferson

City, Cole County, Missouri  65109, in Cole County, Missouri.

97. On information and belief, defendant Lombardi works

primarily at the Department’s central office as aforesaid.  

98. Missouri statute specifically authorizes and directs

defendant Lombardi to prescribe and direct the means by which the
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Department of Corrections carries out executions within the statutorily

named methods of lethal gas or lethal injection.3

99. Plaintiffs sue defendant Lombardi in his official capacity.

100. At all times and in all respects referred to in this complaint,

defendant Lombardi acted and will act under color of state law.

101. Defendant David R. Dormire is the Director of the Division

of Adult Institutions of the Department of Corrections of the State of

Missouri.

102. Defendant Dormire’s office is at 2729 Plaza Drive, Jefferson

City, Cole County, Missouri  65109, in Cole County, Missouri.

103. On information and belief, defendant Dormire works

primarily at the Department's central office in Cole County as

aforesaid.

104. Defendant Dormire is the chief executive officer of the

Division of Adult Institutions, and has command-and-control authority

over the officials, officers, and employees of the department directly or

indirectly involved in carrying out executions in the State of Missouri

(including defendant Russell), and specifically with respect to the

implementation of the current execution protocol.

105. Plaintiffs sue defendant Dormire in his official capacity.

Mo. Rev. Stat. § 546.720.3
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106. At all times and in all respects referred to in this complaint,

defendant Dormire acted and will act under color of state law.

107. Defendant Terry Russell is the Warden of the Eastern

Reception Diagnostic & Correctional Center (ERDCC), 2727 Highway K,

Bonne Terre, St. Francois County, Missouri  63628, in St. Francois

County, Missouri, where the State of Missouri began conducting its

executions since April 27, 2005.

108. By virtue of his authority over the staff of ERDCC,

defendant Russell is responsible for the way in which executions are

conducted in Missouri.

109. Plaintiffs sue defendant Russell in his official capacity.

110. At all times and in all respects referred to in this complaint,

defendant Russell acted and will act under color of state law.

111. Defendants John Does 2-40 are officials, officers,

employees, agents, and servants (however denominated) of the State of

Missouri who, by virtue of their employment or other status (including

independent contractors and volunteers under the supervision of the

defendants and their designees), participate in the planning of,

purchasing and preparation for, carrying out of, and covering up of

details about executions in the State of Missouri.
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112. Plaintiffs cannot provide the Court the natural names of

these individuals because since 2007, a Missouri statute has required

that the names be kept secret.4

113. Plaintiffs sue John Does 2-40 in their official capacities.

114. On information and belief, defendants Does 2-40 may be

found at the Eastern Reception Diagnostic and Correctional Center as

aforesaid.

115. At all times and in all respects referred to in this complaint,

defendants Does 2-40 acted and will act under color of state law.

116. Each and all of the foregoing defendants Lombardi, Dormire,

Russell, and Does 2-40 at all times relevant to this complaint were

acting or are intending to act in their official capacities with respect to

all acts and omissions described in this complaint, and were in each

instance acting or are intending to act under color of state law.

117. Defendants and each of them intend to act in their respective

official capacities and under color of state law to execute the plaintiffs

by lethal injection in the manner set forth in this complaint.

Mo. Rev. Stat. § 546.270.2-3, as amended by MO. LAWS 2007, H.B.4

No. 820, § A.

- 17 -

Appellant's Exhibit 1 -- Page 17



Factual Basis for Claims

118. In 1937, the State of Missouri changed its sole method of

execution from hanging in the county of conviction to the gas chamber

at the then Missouri State Penitentiary in Jefferson City.

119. In 1988, it added lethal injection as an option, providing that

the Director of the Department of Corrections would designate a form of

execution using lethal gas or lethal injection.5

120. From the first lethal-injection execution in 1989 through the

most recent in 2010, state officials have used a three-chemical sequence

including sodium thiopental, pancuronium bromide, and potassium

chloride.

121. In 2004 and 2005, condemned prisoners brought before the

Department of Corrections and the state and federal courts the claim

that the three-chemical sequence protocol violated the Eighth and

Fourteenth Amendments in light of the foreseeable likelihood that the

condemned person would not be anesthetized by the time the state

actors injected him with the second two chemicals, but that he would be

unable to display the resulting pain and suffering due to the paralysis

they had caused by injecting him with the pancuronium bromide.  6

Mo. Rev. Stat. § 546.720 (subsequently amended to conceal facts5

about Eighth Amendment claims).

E.g., Johnston v. Kempker, No. 4:04-CV-01075-DJS (E.D. Mo.),6

eventual denial of relief aff’d sub nom. Johnston v. Roper, No. 05-3353
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122. In Taylor v. Crawford, the United States District Court for

the Western District of Missouri required the defendants’ predecessors

in office to issue a written protocol and to discontinue the practice of

central line access, in which they engaged in a surgical procedure before

the scheduled execution to make it easier for them to inject the lethal

chemicals into the condemned.7

123. While the federal district court’s order in Taylor was on

appeal, the defendants’ predecessors in office terminated the services of

a surgeon they had employed to assist in executions even after plaintiff

Michael Anthony Taylor demonstrated that this defendant, John Doe 1,

admitted to being dyslexic and to getting dosages mixed up, in some

instances giving less than the amount of sodium thiopental the

unwritten protocol required in order to anesthetize the condemned

person before injecting him with the other two lethal chemicals. 

124. Eventually, after the changes that the district court

had—after an evidentiary hearing—ordered in Mr. Taylor’s case, the

federal courts rejected remaining issues with the three-chemical

(8th Cir. Aug. 30, 2005) (Loken, C.J., and Bye & Melloy, JJ., dissenting).

Taylor v. Crawford, No. 05-4173-CV-C-FJG, 2006 WL 17790357

(Doc. No. 195) at 5 & 7-9 (Order of June 26, 2006).
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sequence and with the Missouri defendants’ practices for implementing

it.8

125. In 2008, in this Court, plaintiffs including seventeen

Missouri prisoners under sentence of death, some of their family

members and clergy, and two state legislators sought a declaratory

judgment that the Department of Corrections needed to follow the state

Administrative Procedure Act, Mo. Rev. Stat. ch. 536, in adopting an

execution protocol.  On August 13, 2008, this Court (the Hon. Jon O.

Beetem) found that the execution protocol which the federal court had

required the defendants’ predecessors in office to promulgate was not a

“rule” within the meaning of chapter 536.9

126. Plaintiffs in that action appealed to the Missouri Court of

Appeals, Western District.  There was an outstanding execution

warrant against the lead plaintiff, John C. Middleton, who would have

been executed using the challenged protocol.  Plaintiffs therefore sought

an injunction and an expedited disposition of the appeal.  The appellate

Clemons v. Crawford, 585 F.3d 1119 (8th Cir. 2009), cert. denied,8

130 S.Ct. 3507 (2010); Taylor v. Crawford, 487 F.3d 1072 (8th Cir.
2007), cert. denied, 553 U.S. 1004 (2008).

Middleton v. Missouri Department of Corrections, No.9

08AC-CC00595 (Cir. Ct. Cole Cty.).
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court found that it did not have jurisdiction to alter an execution date

which the Supreme Court of Missouri had set.  
10

127. Thereafter, the Supreme Court of Missouri transferred the

appeal to itself on its own motion, stayed the execution, and set its own

briefing schedule for the appeal.11

128. After briefing, argument, and re-argument, the Supreme

Court of Missouri rejected, by a vote of four to three, the proposition

that the execution protocol required the notice and comment process of

chapter 536.   The United States Supreme Court denied certiorari in12

2009.    
13

129. The same year, in Ringo et al. v. Lombardi et al., No. 09-

4095-CV-C-NKL (W.D. Mo.), condemned Missouri prisoners raised the

new claim that the defendants’ protocol calling for the use of sodium

thiopental, pancuronium bromide, and potassium chloride as aforesaid

violated the Supremacy Clause, U.S. Const. art. VI, cl. 2, in that the

Food, Drug & Cosmetics Act, 21 U.S.C. §§ 301, et seq., and the

Middleton v. Missouri Department of Corrections, No. WD6999510

(Mo. Ct. App. W.D. Aug. 25, 2008).

Middleton v. Missouri Department of Corrections, No. SC8094111

(Mo. Sep. 3, 2008).

Middleton v. Missouri Department of Corrections, 2009 WL12

837696 (Mo. banc Mar. 31, 2009) (modified opinion available only on
Westlaw); cf. 278 S.W.3d 193 (Mo. banc Apr. 24, 2009) (unmodified
published opinion).

Middleton v. Missouri Department of Corrections, 129 S.Ct. 243013

(2009) (mem.).
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Controlled Substances Act, 21 U.S.C. §§ 801, et seq., pre-empted the

protocol which the defendants’ predecessors in office adopted as the

federal district court had ordered them to do, and the Eighth Circuit

had relied on, in Mr. Taylor’s case.14

130. Plaintiffs showed, first, that under the three-chemical

sequence protocol, a non-medical prison employee injected the

anesthetic by carrying out an otherwise highly specialized medical

procedure known as an “IV push,” even though this drug may be

dispensed only by a medical practitioner who is registered with the

Drug Enforcement Administration.  See 21 U.S.C. § 822(a).  Doc. No.

263 at 3-10.

131. Second, the plaintiffs showed that the protocol arbitrarily

required the use of sodium thiopental as the anesthetic, and that it did

not provide for the issuance of a medical prescription as required by the

CSA and FDCA, and with it, a practitioner’s medical judgment that the

prescribed drug optimally serves the relevant medical purpose.  See 21

U.S.C. § 829(b); 21 U.S.C. § 353(b)(1). Plaintiffs reasoned that these

deviations from accepted practice placed the plaintiffs in danger—

according to their expert evidence—of “substantial and medically

unacceptable risks of inflicting excruciating pain and suffering on

inmates while the lethal injection is administered.”  Doc. No. 263 at 7.

See Ringo v. Lombardi, No. 09-4095-CV-C-NKL, Doc. No. 6 (¶ 6).14
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132. On March 2, 2010, the district court denied the defendants’

motion to dismiss.  Doc. No. 72.

133. On August 18, 2010, the district court granted in part and

denied in part the defendants’ motion for judgment on the pleadings. 

Doc. No. 138.

134. On August 15, 2011, the district court observed that the

state appeared to be in violation of the Food, Drug, and Cosmetic Act, as

well as the Controlled Substances Act.  (Doc. No. 263 at 19 n.2.)  On the

facts then before it, however, the district court granted summary

judgment to the state-affiliated defendants.  It held that the plaintiffs

lacked standing because they did not establish an injury-in-fact.  It

reasoned that the plaintiffs showed only a “hypothetical risk” of “future

injury,” or only an “abstract injury.”  (Id. at 13-19.)  Plaintiffs appealed

the dismissal to the United States Court of Appeals for the Eighth

Circuit.

135. On March 15, 2012, at oral argument, counsel for the

defendants represented to the appellate court that they did not know

what the defendants would use as the first chemical under the court-

required protocol in light of the difficulty they were having in

purchasing sodium thiopental, which the court-ordered protocol

required.
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136. On May 8, 2012, the Eighth Circuit found that the case was

moot because the defendants did not know what they were going to use

in light of the unavailability for use in executions of sodium thiopental,

and remanded the case to the district court with instructions to dismiss

it without prejudice.  
15

137. On May 15, 2012, the Eighth Circuit granted an extension of

time, through and including June 5, 2012, to file a motion for rehearing

from the latter judgment.

138. On May 15, 2012, however, defendant Lombardi issued a

new protocol prescribing lidocaine and propofol, without notice to the

Supreme Court of Missouri (which sets execution dates in this state ),16

the plaintiffs’ counsel, or the public by way of the media.  Plaintiffs

submit this protocol to this Court as an attachment to Plaintiffs’ Exhibit

1 (an affidavit of Mark J.S. Heath, M.D.), a true and correct copy of

which is attached to this petition and marked as “Heath Affidavit

Exhibit 2.”

139. On May 17, 2012, the state Attorney General’s Office filed

motions in nine appeals before the Missouri Supreme Court, seeking

execution dates against nine of the plaintiffs in this action.  In the same

motions, the same office presented tables of ten other plaintiffs in whose

See Ringo v. Lombardi, 677 F.3d 793 (8th Cir. 2012).15

Mo. S. Ct. R. 29.08(d)(1).16
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state-court appeals it had already sought execution dates.  (See

Plaintiffs’ Exhibit 2, a true and correct copy of which is attached to this

petition and marked as such.)

140. On information and belief, on May 17, 2012, without notice

to or presence of the plaintiffs’ counsel, defendants Lombardi and

Dormire caused their agents Warden Troy Steele and Deputy Warden

Fred Johnson at the Potosi Correctional Center to assemble condemned

persons in groups of about ten, or to go to their cells, to tell them that

the department had acquired the chemicals it needed to resume

executions, that it intended to proceed with their executions, and that

their families may see their names in the media as scheduled to be

executed in the near future.  When one or more of the represented

plaintiffs brought up with the defendants’ agents the fact of the

extension of time to seek rehearing, the defendants’ agent Johnson

replied that that did not matter, because June 5 was two weeks away.

141. In response to these motions to set execution dates, the

Missouri Supreme Court issued orders under its docket numbers for six

of the plaintiffs’ appeals before it, directing them to show cause by June

29, 2012, why it should not set execution dates against them.  (See

Plaintiffs’ Exhibit 3 (redacted sample order), a true and correct copy of

which is attached to this petition and marked as such.)  The six

plaintiffs to whom the Missouri Supreme Court directed these orders
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are David Barnett, Jeffrey Ferguson, Joseph Paul Franklin, Allen

Nicklasson, William Rousan, and Herbert Smulls.

Propofol as Lethal Agent in the New Protocol

142. Execution using propofol as the lethal agent has never been

tried by a single state, nor by any country or other sovereign.    
17

143. Although health-care professionals use propofol widely to

induce general anesthesia, they typically administer it in significantly

smaller amounts than the May 2012 execution protocol prescribes.  In

Section E.2 of the May 2012 lethal-injection protocol, defendant

Lombardi prescribes the administration of 2 grams of propofol— 

approximately 15 times the quantity health-care professionals typically

use for inducing anesthesia in adult patients.  There are unlikely to be

any clinical studies of the severity of pain produced by such a massive

dose of propofol, because there is no clinical occasion for using such a

dose in a conscious patient.  Indeed, it is unlikely that a propofol dose of

this size has ever been deliberately injected into a conscious person. 

(Plaintiffs’ Exhibit 1, the affidavit of Mark J.S. Heath, M.D., ¶ 31.)

144. Propofol is safe and effective when administered properly by

experienced practitioners who are specifically trained in its use; but it

sometimes produces undesirable side-effects.  (Id. ¶ 24.)

Cf. Baze v. Rees, 553 U.S. 35, 41 & 62  (2008) (opinion of17

ROBERTS, C.J., for himself and KENNEDY & ALITO, JJ.).
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145. One of the principal drawbacks of propofol is that many

patients experience significant pain at the time of administration of

propofol by intravenous injection, as the defendants plan to do it.  For

some patients this pain is excruciating, causing them to cry out and

struggle vigorously.  Propofol-evoked pain is a concern for

anesthesiologists.  The professional field has conducted and published

hundreds of scientific studies with the aim of characterizing,

understanding, and preventing the problem.  (Id. ¶ 25.)  

146. In reaching the conclusions Dr. Heath sets forth in Plaintiffs’

Exhibit 1, Dr. Heath relies on L. JALOTA, ET AL. (2011), Prevention of

pain on injection of propofol: systematic review and meta-analysis, BMJ

2011;342:d1110 doi:10.1136/bmj.d1110, marked as “Heath Affidavit

Exhibit 3.”  This peer-reviewed article includes the finding, based on

177 previously-published studies, that “the overall risk of pain with

propofol injection alone was about 60%”.  (Id. ¶¶ 26-28.)  

147. According to the expert for the defendants’ predecessors in

office in Taylor v. Crawford—Dr. Mark Dershwitz—propofol causes pain

two-thirds to three-quarters of the time, with the results running from

bad to worse:

M “Many patients . . . scream at the top of their lungs

from propofol.”  

- 27 -

Appellant's Exhibit 1 -- Page 27



M “Many patients, the last thing they remember doing

before falling asleep is screaming at the top of their lungs because

propofol burns.”

M “Pain on injection occurs in two-thirds to three-

quarters of patients.”  

M “A subset of patients literally scream at the top of their

lungs as they are falling asleep.”18

148. Although professionals in the relevant fields have identified

a number of methods for reducing the risk and severity of the pain that

intravenous administration of propofol causes, to date no clinically-used

technique is fully effective.  (Plaintiffs’ Exhibit 1, ¶ 29.)

149. Given that in the clinical setting—and at normal dosages—

many patients experience significant pain on administration of propofol,

it is highly likely that the incidence and severity of pain experienced by

the prisoners subjected to the massive dose specified by this protocol

would be at least as high as are seen with the use of clinically-relevant

propofol doses.  (Id. ¶ 32.)

150. Indeed, it is likely that the higher the amount of drug, the

higher the incidence of pain will be, and the greater the severity of pain

See Excerpt from Deposition of Mark Dershwitz, M.D., in18

Jackson v. Danberg, No. 06-CV-300 (D. Del.)), at 92-93, a true and
correct copy of which is attached to this petition and marked as
“Plaintiffs’ Exhibit 4.”
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will be.  As Dr. Dershwitz’s testimony (¶ 147) suggests, the amount of

pain with two grams will likely be more frequent, and of more intensity

or severity, than the pain from propofol that  “most patients

perceive . . . and report,” such that “[p]ain on injection occurs in

two-thirds to three-quarters of patients” in normal medical settings. 

(Plaintiffs’ Exhibit 4 at 93.)

151. On the basis of monitoring and research that Dr. Mark J.S.

Heath conducted (as his attached affidavit reflects), the Missouri

Department of Corrections is the first (and currently only) such entity

to propose the administration of propofol, whether as part of a three-

chemical sequence or as the sole lethal ingredient.  (Plaintiffs’ Exhibit 1,

¶ 30.)

152. On May 24, 2012, and May 30, 2012, counsel for plaintiffs

Ringo and M.A. Taylor (at least) electronically filed Plaintiffs’ Exhibits

1 and 4 with the Supreme Court of Missouri, with the effect that these

documents were electronically served on the Missouri Attorney

General’s Office, which represents the defendants in this action.

153. Before adopting the protocol, defendant Lombardi knew, or

in the exercise of reasonable diligence, should have known, that

propofol causes pain.  
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Insufficiency of Lidocaine as Pain-Suppressant

154. The inclusion of lidocaine in the first syringe, as defendant

Lombardi directed in section B.2, is not sufficient reliably to prevent the

occurrence of pain.  No clinically-used technique reliably prevents

propofol-evoked pain when propofol is administered by injection. 

(Plaintiffs’ Exhibit 1, ¶ 29.)  Because of the massive scale of the propofol

dose that defendant Lombardi has prescribed, it is foreseeable that

none of the clinically-used techniques will avoid the infliction of

excruciating pain known to result from the injection of propofol.  (Id.

¶ 33.)

155. Once propofol-evoked pain occurs, nothing can be done to

diminish it or medically treat it; one can only wait until the drug travels

through the circulatory system to the brain and produces anesthesia. 

This is likely to take several tens of seconds in a person with a normal

circulatory system.  Thus, when propofol injection causes excruciating

pain in a prisoner—as it inevitably will if it is used for multiple

executions—the staff will have no medical means of treating or

diminishing the pain.  (Id. ¶ 35.)
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156. The administration of additional syringes of propofol would

not reduce the pain, but would be highly likely to exacerbate it

substantially.  (Id. ¶ 36.)

157. Notwithstanding the admixture of lidocaine in the first

injection of propofol, therefore, the rapid injection of a massive dose of

propofol as the Missouri lethal injection protocol prescribes presents a

substantial risk of causing severe pain.  (Id. ¶ 37.)

158. Defendants know, or in the exercise of reasonable diligence

should know, that lidocaine is insufficient to anesthetize the condemned

man from the pains of death caused by the defendants’ injection of

propofol.

Lidocaine as Federally-Regulated Substance

159. Lidocaine is a prescription-only drug.

160. The new protocol calls for its use without a prescription.

161. The role of lidocaine in the new protocol is the medical

purpose of suppressing pain from the propofol.

162. Under 21 U.S.C. § 353(b)(1), such a “drug” may be dispensed

only on a written prescription of a medical practitioner who is “licensed

by law to administer such drugs.”
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163. A medical prescription reflects a clinician’s judgment that a

particular drug is suitable to treat or prevent a particular medical

hazard.

164. One of the FDCA’s core objectives is to ensure that drugs are

both “safe” and “effective” for their intended use.19

165. In the context of this case, the adequacy of lidocaine as such

and of the specific dose defendant Lombardi has prescribed to suppress

the foreseeable pain from the administration of propofol is the test of

whether the lidocaine is “safe” and “effective” for its intended use.

166. As Dr. Heath has opined, because of the massive scale of the

propofol dose defendant Lombardi has prescribed, it is foreseeable that

none of the clinically-used techniques—of which the administration of

lidocaine is only one—will avoid the infliction of excruciating pain

known to result from the injection of propofol.  (Plaintiffs’ Exhibit 1,

¶¶ 33-34.)

167. The new protocol’s mandated use of lidocaine without a

physician’s prescription removes the assurance the federal statute

exists to afford that this drug is suitable to treat or prevent the

particular medical hazard it is supposed to treat or prevent.

Food & Drug Admin. v. Brown & Williamson Tobacco Corp., 52919

U.S. 120, 133 (2000).
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Relationship Between Quantum of Punishment and Date of Offenses

168. In light of the reforms the federal district court forced on the

defendants’ predecessors in office in Taylor v. Crawford, the Eighth

Circuit found the previous protocol to have controlled the pain and

suffering from the three-chemical sequence to the extent that it was

tolerable under the opinions in Baze v. Rees.20

169. Changing from the three-chemical sequence to the lidocaine-

propofol protocol would increase the likelihood of excruciating pain and

suffering relative to the practices of the defendants and their

predecessors in office that preceded it.

170. Defendant Lombardi’s change of the protocol occurred after

the offenses for which the plaintiffs were sentenced to death.

Transfer of Legislative Power to Executive Branch

171. The Missouri method-of-execution statute gives defendant

Lombardi the power to select the “manner of inflicting the punishment

of death” within the two categories—undefined in the statute—of lethal

gas and lethal injection:

The manner of inflicting the punishment of death
shall be by the administration of lethal gas or by
means of the administration of lethal injection. 
And for such purpose the director of the
department of corrections is hereby authorized

553 U.S. 35 (2008).  See Clemons v. Crawford, 585 F.3d at20

1126-28; Taylor v. Crawford, 487 F.3d at 1085.
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and directed to provide a suitable and efficient
room or place, enclosed from public view, within
the walls of a correctional facility of the
department of corrections, and the necessary
appliances for carrying into execution the death
penalty by means of the administration of lethal
gas or by means of the administration of lethal
injection.21

Although the statute provides some directions as to real estate, chattels,

and interior design, the General Assembly does not address the

substantive questions of what gas or what injection the state will use,

and how, let alone craft a method of execution that minimizes the risk

of pain.

172. As a matter of fact, the answers to these questions lie at the

core of the constitutional issue whether the state’s method of execution

is lawful.  The federal district court has held that the latter

decision—i.e., the state’s execution protocol—is state law for the

purpose of the Supremacy Clause.   For this reason, the statute22

delegates the making of state law to an executive official. 

173. The Arkansas Constitution’s provisions for separation of

powers are substantially the same as those of the Mo. Const. art. II, § 1:

§ 1. The powers of the government of the
State of Arkansas shall be divided into three
distinct departments, each of them to be confided

Mo. Rev. Stat. § 546.720.1.21

E.g., Ringo v. Lombardi, 2:09-cv-04095-NKL (W.D. Mo. Nov. 29,22

2010), Doc. 167 at 4. 
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to a separate body of magistracy, to-wit:  Those
which are legislative, to one, those which are
executive, to another, and those which are
judicial, to another.

§ 2. No person or collection of persons,
being of one of these departments, shall exercise
any power belonging to either of the others,
except in the instances hereinafter expressly
directed or permitted.23

174. On the basis of the foregoing constitutional provision, the

Arkansas Supreme Court held—after defendants and their privies

sought to implement their new protocol against 19 men—that the

Arkansas method-of-execution statute was an impermissible transfer of

the legislative power to the executive branch.24

175. The Arkansas statute provided detailed instructions going

well beyond the sparse terms of the Missouri statute:

(a)(1) The sentence of death is to be carried
out by intravenous lethal injection of one(1) or
more chemicals, as determined in kind and
amount in the discretion of the Director of the
Department of Correction.

(2) The chemical or chemicals injected may
include one (1) or more of the following
substances:

(A) One (1) or more ultra-short-acting
barbiturates

(B) One (1) or more chemical paralytic
agents;

Ark. Const. art. IV, §§ 1-2, quoted in Hobbs v. Jones, --- S.W.3d23

---, No. 11-1128, 2012 WL 2362712 (Ark. June 22, 2012).  

Hobbs v. Jones, supra, at 13-15. 24
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(C) Potassium chloride; or
(D) Any other chemical or chemicals,

including but not limited to saline solution.
(3) The condemned convict's death will be

pronounced according to accepted standards of
medical practice.

(4) The director shall determine in his or
her discretion any and all policies and procedures
to be applied in connection with carrying out the
sentence of death, including but not limited to:

(A) Matters concerning logistics and
personal correspondence concerning witnesses;

(B) Security;
(C) Injection preparations;
(D) Injection implementation; or
(E) Arrangements for disposition of the

executed convict's body and personal property.
(5)(A) The policies and procedures for

carrying out the sentence of death and any and
all matters related to the policies and procedures
for the sentence of death including but not
limited to the director's determinations under
this subsection are not subject to the Arkansas
Administrative Procedure Act, § 25-15-201 et seq.

(B) The policies and procedures for carrying
out the sentence of death and any and all matters
related to the policies and procedures for the
sentence of death are not subject to the Freedom
of Information Act of 1967, § 25-19-101 et seq.,
except for the choice of chemical or chemicals that
may be injected, including the quantity, method,
and order of the administration of the chemical or
chemicals.

(b)(1) If this section is held unconstitutional
by an appellate court of competent jurisdiction,
the sentence of death shall be carried out by
electrocution in a manner determined by the
director in his or her discretion.

(2) However, if the holding of the appellate
court described in subdivision (b)(1) of this
section is subsequently vacated, overturned,
overruled, or reversed, the sentence of death shall
be carried out by lethal injection as described in
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this section.25

176. It is a general fact that contemporary law concerning the

delegation of implementation of statutes to executive officials and

officers presumes the application of normal checks and balances such as

the Administrative Procedures Act, Mo. Rev. Stat. ch. 536.  The fact

that the newer check has been held inapplicable to the state’s execution

protocol means that the courts have more reason rather than less to

hold the political branches to the strict division of legislative and

executive powers which our legal tradition embraced before the

introduction of administrative procedure acts.

Ark. Code Ann. § 5-4-617 (Supp. 2011).3.25
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Claims for Relief

Count I: Infliction of Cruel and Unusual Punishments

177. Plaintiffs restate and reallege the premises in paragraphs 1-

176.

178. Defendants’ intended use of lidocaine and propofol as set

forth in their new protocol creates a substantial risk of severe pain or

an objectively intolerable risk of severe pain that could be significantly

reduced by adopting readily available alternative procedures.26

179. In the alternative, the defendants’ intended use of lidocaine

and propofol as set forth in their new protocol creates an untoward,

readily avoidable risk of inflicting severe and unnecessary suffering.  27

180. Defendants’ intended actions as set forth in this Count I

violate the Cruel and Unusual Punishments Clauses of Mo. Const. art.

I, § 21, and of the Eighth Amendment to the United States

Constitution, as applied to the states by its Fourteenth Amendment,

and enforceable through 42 U.S.C. § 1983.

Baze v. Rees, 553 U.S. at 52 & n.3 (Roberts, C.J.); id. 63 at (Alito,26

J., concurring) (three votes for “substantial risk” standard).  

Baze v. Rees, 553 U.S. at 107 (BREYER, J., concurring in the27

judgment); id. at 123 (GINSBERG, J., with whom Souter, J., joins,
dissenting) (three votes for “untoward risk” standard).
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Count II:  Violation of Supremacy Clause

181. Plaintiffs restate and reallege the premises in paragraphs 1-

176.

182. Defendants’ intended use of lidocaine to anesthetize the

condemned person from the administration of propofol as set forth in

their new protocol removes the assurance—which the Food, Drug &

Cosmetic Act exists to afford—that this drug is suitable to treat or

prevent the particular medical hazard it is supposed to treat or prevent.

183. Defendants’ intended actions as set forth in this Count II are

in conflict with the Food, Drug & Cosmetic Act, and thereby violate the

Supremacy Clause of the United States Constitution, through which

federal law pre-empts the defendants’ written execution procedure.  

Count III:  Enactment of Ex Post Facto Law

184. Plaintiffs restate and reallege the premises in paragraphs 1-

176.

185. Defendants’ intended use of lidocaine and propofol as set

forth in their new protocol involves the infliction of a greater quantity of

pain and a greater likelihood of pain than existed under pre-existing

law.
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186. The facts set forth in this complaint exceed the showing of a

“significant risk of an increased punishment.”28

187. For these reasons, the defendants’ intended use of lidocaine

and propofol as set forth in their new protocol violates the Ex Post Facto

Clauses of Mo. Const. art. I, § 13, and U.S. Const. art. I, § 10, as

enforceable against the states through the Fourteenth Amendment and

42 U.S.C. § 1983.

Count IV: Violation of Separation of Powers

188. Plaintiffs restate and reallege the premises in paragraphs 1-

176.

189. The Missouri method-of-execution statute purports to confer

on defendant Lombardi power to select the “manner of inflicting the

punishment of death” by either lethal gas or lethal injection.

190. Relying on state constitutional language substantially the

same as Mo. Const. art. II, § 1, the Arkansas Supreme Court held, on

June 22, 2012, that the Arkansas method-of-execution statute was an

impermissible transfer of the legislative power to the executive branch,

when the Arkansas statute provided more direction to the executive

official than the Missouri statute does to defendant Lombardi.  
29

Garner v. Jones, 529 U.S. 244, 255 (2000).28

Hobbs v. Jones, supra, at 12-15.29
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191. For the same reasons, the defendants’ intended actions as

set forth in this Count IV violate the separation of powers guaranty of

Mo. Const. art. II, § 1.

Prayer for Relief

192. Plaintiffs request a declaratory judgment that carrying out a

lethal injection using the May 15, 2012, protocol relying on lidocaine as

an anesthetic and propofol as the lethal agent violates—

a. the Cruel and Unusual Punishments Clauses of

Mo. Const. art. I, § 21, and of the Eighth Amendment to the

United States Constitution, as applied to the states by its

Fourteenth Amendment;

b. the Supremacy Clause, under which the Federal

Food, Drug & Cosmetic Act pre-empts the defendants’

protocol in respect to the protocol’s admission of the

defendants’ refusal to obtain a prescription, because state

actors’ carrying out a lethal injection using lidocaine to

suppress the pain from propofol when the lidocaine is

neither administered by a physician licensed to administer it

nor prescribed by a physician licensed to do so;

c. the Ex Post Facto Clauses of Mo. Const. art. I,

§ 13, and U.S. Const. art. I, § 10; and
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d. the separation of powers guaranty of Mo. Const.

art. II, § 1. 

193. Plaintiffs request an injunction commanding the defendants

not to carry out a lethal injection as described in the May 15, 2012,

protocol on account of the violations of state and federal law set forth in

the foregoing paragraph.
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194. Plaintiffs seek this Court's order granting them reasonable 

attorney fees as well as the costs of suit, and such further relief as this 

Court deems just and proper. 

~~ectfu 

Josep W. L~489515~) . am Simon #34535 
Penalty Litigation Clinl :-....",.(,,)I~[·L utional Advocacy, LLC 

Oak Street, Suite C 7801 Delmar Blvd, Suite 201 
Kansas City, Missouri 64113 St. Louis, Missouri 63130-4106 
(816) 363-2795 (314) 645-1776 
FAX (816) 363-2799 FAX (314) 754-2606 
Counsel for Plaintiffs Cole and Counsel for Plaintiffs Bucklew, 

Winfield ingo, a~A. aylor 

r ~() ~/""S'~ 
Charles . Rogers #25539 Lowell. arson #46217 
Wyrsch Hobbs & Mirakian, P.C. Husch Blackwell LLP 
1000 Walnut, Suite 1600 235 East High Street 
Kansas City, Missouri 64106 Jefferson City, Missouri 65102-1251 
(816) 221-0080 (573) 761-1115 
FAX (816) 221-3280 FAX (573) 634-7854 
Counsel for Plaintiff Smulls Counsel for Plaintiff Clemon 

~~~ 
cheifu.nfil !~;:S! ) 
Rebecca L. Kurz #40451 
Morgan Pilate LLC 
142 North Cherry 
Olathe, Kansas 66061 
(913) 829-6336 
FAX (913) 829-6446 
Counsel for Plaintiffs Bucklew 

and Smulls 

7f, ~," 
Elizabeth Unger Carlyle #41930 
P.O. Box 30418 
Kansas City, Missouri 64112 
(816) 525-6540 
FAX (866) 764-1249 
Counsel for Plaintiffs Barnett, 

Clayton, L. Taylor, and Zink 

- 43 -

Appellant's Exhibit 1 -- Page 43



~~~ 
enni£LoIerr.-~....,~...,. :f!on'ti~~ 

224 Hwy 67 North, # 122 
Florissant, Missouri 63031 
(314) 831-5531 
FAX 314-831-5645 
Counsel for Plaintiffs Franklin, 

Ferguson, Goodwin, 
Nicklasson, Nunley, 

~ 
Mic'~/~)Iilts~ ') 
555 Washington Ave., Suite 600 
St. Louis, Missouri 63101 
(314) 621-1617 
FAX (314) 621-7448 
Counsel for Plaintiffs 

Ferguson, Goodwin 
andNunle~ 

~~~~~~) 
819 Walnut 
Kansas City, Missouri 64106 
(816) 221-4588 
FAX (816) 220-0856 
Counsel for Plaintiff Clayton 

Richard H. Sindel #23406 
Kathryn B. (Kay) Parish #61781 
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FAX (314) 621-7448 
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AFFIDAVIT OF MARK J.S. HEATH, M.D. 

COMES NOW Mark J.S. Heath, M.D., being duly deposed and 

sworn, and states on his oath or affirmation all as follows: 

I. Foundation 

1. My name is Mark J.S. Heath. 

2. I live in New York City. 

3. I earned a B.A. in Biology, magna cum laude, from Harvard 

University, and an M.D. from the University of North Carolina at 

Chapel Hill. 

4. I am licensed to practice medicine in the State of New York. 

5. I am diplomate of the American Board of Anesthesiology, i.e., 

I am a board-certified anesthesiologist. 

6. I have taught anesthesiology since 1993. 

7. I serve as an Assistant Professor of Clinical Anesthesiology 

at Columbia University. 

8. My work consists of approximately equal parts of (1) 

performing clinical anesthesiology, (2) teaching residents, fellows and 

medical students, and (3) conducting research in the field of lethal 

injection. 
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9. Additional credentials, including 27 publications, are listed 

on my curriculum vitae, which is attached hereto, incorporated herein, 

and marked as "Heath Affidavit Exhibit 1." 

10. Inherent in my clinical practice is the placement of a wide 

variety of intravenous catheters, both peripheral and central, on an 

almost daily basis. As an anesthesiologist, another fundamental aspect 

of my work involves administering intravenous drugs to render and 

maintain patients deeply unconscious and paralyzed. Further, it is 

incumbent on me to monitor my patients continuously to ensure that 

they remain unconscious throughout the surgical procedure in order 

that they do not experience pain or fear. 

11. As a result of my training, practice, and research as an 

anesthesiologist, I am familiar and proficient with the basic science 

involved in producing and reversing unconsciousness in human beings 

and other mammals by means of chemicals, and also in the applied 

science of carrying out this objective through the use of equipment, 

medications, and techniques. 

12. This knowledge of basic and applied science includes the 

pharmacology of the chemicals involved in lethal injections as they have 

been conducted from the late 1970's through the present. 
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13. I have performed thousands hours of research into the 

techniques that are used in lethal injections. This research has 

included the parallel and related subject of veterinary euthanasia. 

14. I have provided affidavits or declarations and/or testified as 

a medical or scientific expert witness in courts in New Hampshire, 

Connecticut, New York, New Jersey, Delaware, Maryland, Virginia, 

North Carolina, South Carolina, Georgia, Florida, Alabama, 

Mississippi, Louisiana, Tennessee, Kentucky, Arkansas, Missouri, 

Oklahoma, Texas, Ohio, Indiana, South Dakota, Arizona, Montana, 

Idaho, Nevada, California, Washington, and the federal government. 

15. During court proceedings, I have listened to testimony from 

prison officials who are responsible for conducting executions by lethal 

injection. I have reviewed protocols and/or lethal injection legislation 

from Missouri and from multiple additional states. 

16. I have testified by invitation before the Pennsylvania Senate 

Judiciary Committee regarding proposed legislation to remove 

pancuronium bromide from Pennsylvania's lethal injection protocol. I 

have testified by invitation before the Nebraska Senate Judiciary 

Committee regarding proposed legislation to adopt lethal injection as a 

method of execution, and a second time in Nebraska legislative 

proceedings on lethal injection. I have testified by invitation before the 

New Jersey Department of Corrections regarding proposed regulatory 
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amendments to the lethal injection protocol. I have provided invited 

legislative testimony in legislative proceedings once in South Dakota 

and twice in Mary land. I also provided invited testimony in a hearing 

on the same subject at the Houses of Parliament of the United Kingdom 

on February 15,2011. 

17. I have delivered multiple lectures on the subject of 

anesthesia during lethal injection in medical schools and law schools, 

and have delivered Grand Rounds at the National Institutes of Health 

(NIH). 

18. My research regarding lethal injection has involved both 

extensive conversations with other recognized experts in the field and 

personal correspondence with the individuals responsible for 

introducing lethal injection as a method of execution in Oklahoma (the 

first state to formulate the procedure) and the federal government. 

19. As part of judicial proceedings, I have personally inspected 

execution facilities in Connecticut, Delaware (twice), Maryland, North 

Carolina, Alabama (twice), Missouri, Texas, Arizona, California (twice, 

and the Federal Bureau of Prisons in Terre Haute, Indiana. 

ased on my training, experience, research, and analysis as 

aforesaid, I express the opinions set forth in the affidavit to a 

reasonable degree of medical certainty. The fact that this standard is 

expressly cited in connection with any specific premise in this document 
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is not intended to imply that any other premises are not set forth to the 

same standard. 

Referral Question and Materials Reviewed 

21. Counsel for several men under sentence of death in the State 

of Missouri have asked me to review the lethal-injection protocol that 

the Missouri Department of Corrections purports to have promulgated 

on May 15, 2012, to determine if the protocol presents risks of inflicting 

excruciating pain and suffering on condemned persons during an 

execution by lethal injection. 

22. I reviewed a document entitled ''Missouri Department of 

Corrections Preparation and Administration of Chemicals for Lethal 

Injection," dated May 15, 2012, a true and correct copy of which is 

attached to this affidavit and marked as "Heath Affidavit Exhibit 2." 

23. As a result of previously giving expert evidence in litigation 

regarding Missouri's lethal injection practices, I have in the past 

reviewed multiple relevant documents and the testimony of multiple 

personnel involved in executions in Missouri. In this instance, counsel 

requested me to review the new protocol and produce an affidavit on a 

very short timetable, so I reviewed only the new protocol and limit my 

opinions in this affidavit to the contents of the new protocol insofar as 
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they may be ascertained on the basis of generally accepted scientific 

know ledge in the areas of anesthesiology and pharmacology. 

II. Expert Findings Regarding the May 15, 2012, Protocol 

24. Intravenous injection of propofol is widely used to induce 

general anesthesia. It is safe and effective when administered properly 

by experienced practitioners who are specifically trained in its use, but 

like many drugs it sometimes produces undesirable side effects. 

25. One of the principal drawbacks ofpropofol is that a subset of 

patients experience significant pain at the time of injection. For some 

patients this pain is excruciating, causing them to cry out and struggle 

vigorously. Propofol-evoked pain is a concern for anesthesiologists. The 

professional field has conducted and published hundreds of scientific 

studies with the aim of characterizing, understanding, and preventing 

the problem. 

26. To this affidavit I attach a true and correct copy ofL. Jalota, 

et al. (2011), Prevention of pain on injection of propofol: systematic 

review and meta-analysis, BMJ 2011;342:d1110 doi:10.1136Ibmj.d1110, 

marked as "Heath Affidavit Exhibit 3." "BMJ" stands for BRITISH 

MEDICAL JOURNAL, which is an international peer-reviewed medical 

journal and an "online first" publication. The British Medical Journal is 

a top-tier peer-reviewed high-impact medical journal that is relied upon 
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for making clinical decisions in day-to-day practice as well as in forming 

professional opinions of more general applicability. 

27. This article analyzed and aggregated data from 177 

publications. It reflects methodology and substantive premises that are 

generally accepted by medical and scientific professionals in the fields of 

anesthesiology and pharmacology, and which I rely on in my clinical 

practice. 

28. This article states that "the overall risk of pain with propofol 

injection alone was about 60%". 

29. Although professionals in the relevant fields have identified 

a number of methods for reducing the risk and severity of propofol

evoked pain, to date no clinically-used technique is fully effective. 

30. In order to accomplish an execution, Section E.2 of the May 

2012 lethal injection protocol calls for the administration of 2 grams of 

propofol. I have reviewed execution protocols from numerous States. 

To my knowledge the Missouri DOC is the first (and currently only) 

DOC to propose the administration ofpropofol, whether as part of a 

. three-chemical sequence or as the sole lethal ingredient. 

31. The 2-gram dose ofpropofol that the new protocol calls for is 

approximately 15 times the dose typically used for inducing anesthesia 

in adult patients. There are unlikely to be any clinical studies of the 

severity of pain produced by such a massive dose ofpropofol, because 
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there is no clinical occasion for using such a dose in a conscious patient, 

and I have been unable to locate a single such study in the time since 

the Department of Corrections actually made the new protocol public. 

Indeed, it is very unlikely that a propofol dose of this size has ever been 

deliberately injected into a conscious person. (propofol is often slowly 

infused-as opposed to injected-into sedated or unconscious patients 

over periods of many hours, which can result in cumulative multi-gram 

dosing.) 

32. As noted in ~~ 25-29, in the clinical setting many patients 

experience significant pain on administration ofpropofol. It is highly 

likely that the incidence and severity of pain experienced by the 

prisoners subjected to the massive dose specified by this protocol would 

be at least as high as are seen with the use of clinically-relevant 

propofol doses. 

33. The inclusion of lidocaine in the first syringe, as directed in 

section B.2, is not sufficient to reliably prevent the occurrence of pain. 

No clinically-used technique reliably prevents propofol-evoked pain. 

~ 29. Further, because of the massive scale of the propofol dose 

proposed by the Missouri DOC, it is possible and foreseeable that none 

of the clinically-used techniques will have any benefit whatsoever in 

terms of decreasing or treating the pain. 
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34. It is not possible to reliably predict which specific patients 

(and similarly, which condemned prisoners) will experience propofol

evoked pain. 

35. Once propofol-evoked pain occurs, nothing can be done to 

diminish it or medically treat it; one can only wait until the drug travels 

through the circulatory system to the brain and produces anesthesia. 

This is likely to take several tens of seconds in a person with a normal 

circulatory system. Thus, when propofol injection causes excruciating 

pain in a prisoner-as it inevitably will if it is used for multiple 

executions-the staff will have no medical means of treating or 

diminishing the pain. 

36. The administration of additional syringes of propofol would 

not reduce the pain, but would be highly likely to exacerbate it 

substantially. 
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37. Because of the issues discussed above, I hold the opinion to a 

reasonable degree of medical certainty that the rapid injection of a 

massive dose of propofol as described in the Missouri lethal injection 

protocol presents a substantial risk of causing severe pain. I reserve 

the right to modify my opinion if the advent of additional pertinent 

information so warrants. 

38. All of the foregoing findings and conclusions are made to a 

reasonable degree of scientific and medical certainty. 

I swear or affirm that the foregoing is true and correct. 

STATE OF NEW YORK ) 

MARK~TH'~. 
Assistant Professor of Clinical 

Anesthesiology 
College of Physicians & Surgeons 
Columbia University 
New York, New York 10024 

Iv. ~ ) SS. 
COUNTY OFW o(l~ ) ~ 

Subscribed and sworn to before me, a Notary Public, this 2-/ __ 
day of May, 2012. ~ P VL/L ~ 

,.. . 
. .. ~ .. 

'" 

NOTARY PUBLIC 

My commission expires on J' .... ~ 21} 2..0 IS-. 
--.-"': ... 

- 10-

L1APASCALE 
Notary Public - State of NewVork 

No. 02PA6095971 
QualifIed In New York County 2-0 I 5 

My Commission Expires July 21 )iiit:. 
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RESEARCH

Prevention of pain on injection of propofol: systematic
review and meta-analysis

Leena Jalota, visiting research fellow,1 Vicki Kalira, medical student,1,2 Elizabeth George, staff research
associate,1 Yung-Ying Shi, staff research associate,1 Cyrill Hornuss, research fellow,1 Oliver Radke, attending
physician,1,3 Nathan L Pace, professor,1,4 Christian CApfel, associate professor1 On behalf of the Perioperative
Clinical Research Core

ABSTRACT

Objective To systematically determine the most

efficacious approach for preventing pain on injection of

propofol.

Design Systematic review and meta-analysis.

Data sources PubMed, Embase, Cochrane Library,

www.clinicaltrials.gov, and hand searching from the

reference lists of identified papers.

Study selection Randomised controlled trials comparing

drug and non-drug interventions with placebo or another

intervention to alleviate pain on injection of propofol in

adults.

Results Data were analysed from 177 randomised

controlled trials totalling 25260 adults. The overall risk of

pain from propofol injection alone was about 60%. Using

an antecubital vein instead of a hand vein was the most

effective single intervention (relative risk 0.14, 95%

confidence interval 0.07 to 0.30). Pretreatment using

lidocaine (lignocaine) in conjunction with venous

occlusion was similarly effective (0.29, 0.22 to 0.38).

Other effective interventions were a lidocaine-propofol

admixture (0.40, 0.33 to 0.48); pretreatment with

lidocaine (0.47, 0.40 to 0.56), opioids (0.49, 0.41 to

0.59), ketamine (0.52, 0.46 to 0.57), or non-steroidal

anti-inflammatory drugs (0.67, 0.49 to 0.91); and

propofol emulsions containing medium and long chain

triglycerides (0.75, 0.67 to 0.84). Statistical testing of

indirect comparisons showed that use of the antecubital

vein and pretreatment using lidocaine along with venous

occlusion to be more efficacious than the other

interventions.

Conclusions The two most efficacious interventions to

reduce pain on injection of propofol were use of the

antecubital vein, or pretreatment using lidocaine in

conjunction with venous occlusion when the hand vein

was chosen. Under the assumption of independent

efficacy a third practical alternative could be pretreatment

of the hand vein with lidocaine or ketamine and use of a

propofol emulsion containing medium and long chain

triglycerides. Although not the most effective intervention

on its own, a small dose of opioids before induction

halved the risk of pain from the injection and thus can

generally be recommended unless contraindicated.

INTRODUCTION

Propofol is the drug of choice for induction of anaes-
thesia in millions of patients every year because of its
rapid onset and short duration of action, easy titration,
and favourable profile for side effects.1 Despite these
positive attributes, about three out of five patients
experience pain on injection of propofol, with one of
these patients reporting severe or excruciating pain.
Some patients recall the induction of anaesthesia as
the most painful part of the perioperative period. As a
result several interventions have been investigated to
alleviate the pain associated with propofol injection. A
systematic review in 2000 suggested pretreatment
using lidocaine (lignocaine) in conjunction with
venous occlusion as the most effective intervention.2

Despite that recommendation the technique failed to
gain widespread popularity, possibly because of the
time needed to apply the tourniquet. As a result the
pain associated with injection of propofol remains a
challenge and more than 100 new studies have
explored additional and alternative strategies. These
include novel propofol emulsions,3 4 modified emul-
sions, and microemulsion formulations,5-7 as well as
diverse drugs and their combinations.We summarised
all the available evidence from trials that compared the
use of any drug or non-drug interventions (or combi-
nations) with an active or inactive control in adults
receiving intravenous propofol.

METHODS

The study was carried out according to the methods
recommended by the Cochrane Collaboration and
written in accordance with the PRISMA statement for
reporting systematic reviews.8 9

This qualitative systematic review included studies
published up to December 2010. We searched
PubMed, Cochrane Library, and Embase using the
search terms “propofol” AND (“injection pain” OR
“pain on injection”). We limited our search to clinical
trials and randomised controlled trials (see web extra 1
for details of search strategy).
To identify all available evidence we identified addi-

tional relevant randomised controlled trials by hand
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searching the reference lists of the original papers until
no further relevant references could be found.We also
searched reviews on pain associated with propofol
injection for similar randomised controlled trials.
Although we applied no language restrictions, the
only relevant studies were in English, German, and
Japanese.

To minimise data duplication as a result of multiple
reporting we compared papers from the same author.
In addition,we searchedwww.clinicaltrials.gov for stu-
dies. Two authors (LJ and VK) screened and retrieved
reports and excluded irrelevant studies. Relevant data
were extracted by one author (VK) and checked by

another (LJ). Additional investigators (CCA, OR, and
NLP) participated in the review process when uncer-
tainty about eligibility criteria arose. From each study
we extracted details on patients’ characteristics (adults
only), use of non-drug interventions (for example, site
of venous cannulation, speedof injectedpropofol, tem-
perature of injected propofol), use of analgesic inter-
ventions, and use of combinations of interventions
(see web extra 2 for characteristics of included studies).

Selection of studies for review

Selected studies included all randomised controlled
trials that compared the use of any drug or non-drug
intervention, or a combination, with an active or inac-
tive control, and reported the response rate and sever-
ity of pain in adults receiving intravenous propofol. All
included studies had numerical data presented in the
text or a table; if data were not presented as such, we
extracted the information from the graphs if the scale
allowed a sufficiently precise estimation. We included
all studies that met the eligibility criteria, regardless of
language of publication.

Assessment of risk of bias

We assessed risk of bias in each of four domains in
studies meeting the inclusion criteria: adequate
sequence generation, adequate concealment of alloca-
tion, adequate blinding, and completeness of reporting
data on outcomes (see web extra 2). The specific
domains of risk of bias were graded as “yes” for low
risk, “unclear,” and “no” for high risk. As more than
95% of the primary studies were designed to search for
pain reduction during anaesthesia induction with pro-
pofol, selective outcome reporting bias was considered
unlikely and not assessed.

Statistical analysis

Meta-analyses were carried out by direct comparisons
of intervention versus control (pairwise) and indirect
comparisons between the network of interventions
shown to be significant individually. The primary out-
come was the number of patients reporting any pain

PubMed (n=249)
Duplicates (n=3)
Did not measure pain from
  propofol injection (n=80)

Embase (n=283)
Previously identified (n=183)
Did not measure pain from
  propofol injection (n=46)

Cochrane databases (n=142)
Previously identified (n=98)
Did not measure pain from
  propofol injection (n=7)

Studies (n=166) Studies (n=54)

Studies considered (n=257)

Potential studies (n=283)

Included studies (n=177)

Studies (n=37)

Studies excluded (n=106):
  Reviews (n=7)1 3 4 14-17

  Animal studies (n=2)18 19

  Not randomised controlled trials (n=15)20-34

  Improper assessment of pain (n=7)35-41

  Duplicate publication (n=2)42 43

  Methodological concerns (n=15)44-59

  Did not measure pain from propofol
    injection (n=20)60-79

  No intervention to reduce pain from
    propofol injection (n=3)80-82

  Incomplete data or inability to extract data
    (n=17)83-99

  Paediatric publications (n=18)100-117

Hand search of identified references (n=24)
www.clinicaltrials.gov (n=2)

Fig 1 | Flow of papers through study

Table 1 | Summary of most effective interventions for reducing pain from propofol injection

Interventions No of patients No of studies Control intervention* Relative risk† (95% CI)

Propofol injection in antecubital vein 411 6 Hand vein 0.14 (0.07 to 0.30)

Lidocaine pretreatment with venous
occlusion

1072 14 No venous occlusion 0.29 (0.22 to 0.38)

Lidocaine-propofol admixture 3210 25 No pretreatment 0.40 (0.33 to 0.48)

Lidocaine pretreatment 2053 24 No pretreatment 0.47 (0.40 to 0.56)

Opioid pretreatment 1522 17 No pretreatment 0.49 (0.41 to 0.59)

Ketamine pretreatment 910 7 No pretreatment 0.52 (0.46 to 0.57)

NSAID pretreatment 628 7 No pretreatment 0.67 (0.49 to 0.91)

Propofol emulsion, medium
and long chain triglycerides

2344 24 Propofol emulsion,
long chain triglycerides

0.75 (0.67 to 0.84)

NSAID=non-steroidal anti-inflammatory drug.

*Control groups all received propofol emulsion containing long chain triglycerides. Propofol was injected in hand vein in all treatment and control

groups except group assigned to antecubital vein.

†Mantel Haenszel random effects model.
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(pain response rate); the effect size was the relative risk.
We did not carry out meta-analyses of pain scores (for
example, numerical or verbal rating scales) because
they were reported both rarely and inconsistently.
For studies with multiple intervention groups, we par-
titioned the count of events and patients in the control
group into two or more control groups within any
meta-analysis to avoid a unit of analysis error. Simi-
larly, for the studies participating in the indirect com-
parisons, we partitioned the comparator group
according to how many times it was used for indirect
comparisons (across meta-analyses). The summary
relative risks and 95% confidence intervals were esti-
mated using a random effects Mantel-Haenszel
method inRevMan 5.0 (CochraneCollaboration). Sta-
tistical heterogeneity was assessed by the I2 value. If
interventions involved 10 or more studies, we used
funnel plots to visualise small study effects or reporting

bias; asymmetry was tested using the arcsine transfor-
mation and method of moments linear regression
implemented in the R package meta (R Foundation
for Statistical Computing, Austria).10 We considered
P values less than 0.05 and relative risks not crossing
the identity line as statistically significant.
We analysed the network of randomised controlled

trials within an indirect comparison framework using
previously described models11 and implemented in
frequentist mixed effectsmetaregression12; we selected
only interventions that significantly reduced pain by a
direct intervention comparison with six or more
included studies. The summary statistic was the rela-
tive risk, with 95% confidence intervals. The common
comparator was the placebo or control group. The
moderators in the mixed effects models were the
interventions entered as categorical covariates.
Assumptions in this analysis included a sufficient
homogeneity of the different trials, treatment effects
(logRR) distributed normally around a typical value,
and the same residual heterogeneity (τ2) among the
moderators. This analysis was carried out using the R
package metafor using restricted maximum likelihood
estimation (see web extra 3 for details of the model).
We adjusted the test statistics of individual estimates
of moderator variables and omnibus hypotheses of all
moderators by the method of Knapp and Hartung (t
and F distributions).13 Residual heterogeneity was
assessed by χ2 tests. As the methods of estimation are
different, the relative risk values from RevMan and
metafor differ slightly.

RESULTS

A search of PubMed, Embase, and Cochrane data-
bases identified 674 potentially relevant papers
(fig 1), of which 427 were excluded: 83 of the 249

Antecubital vein v hand vein (control)

  Briggs 1985

  Scott 1988

  McCulloch 1985

  Lees 1985

  Briggs 1982

  Tariq 2006

Total (95% CI)

Total events

Test for heterogeneity: τ2=0.16, χ2=6.09,

  df=5, P=0.30, I2=18%

Test for overall effect: z=5.14, P<0.001

0.05 (0.00 to 0.79)

0.07 (0.00 to 1.07)

0.07 (0.01 to 0.48)

0.07 (0.01 to 0.48)

0.48 (0.14 to 1.65)

0.14 (0.05 to 0.36)

0.14 (0.07 to 0.30)

6.6

6.7

12.4

12.4

25.9

36.1

100.00

0.01 0.1 1 10 100

Favours
intervention

Favours
control

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Weight
(%)

0

0

1

1

3

4

9

Events

40

15

40

40

21

50

206

Total

10

7

15

15

6

29

82

Events

40

15

40

40

20

50

205

Total

Experimental Control

Fig 2 | Risk of pain on injection of propofol in antecubital vein or hand vein

Table 2 | Efficacy results of non-drug interventions to alleviate the pain from propofol injection

Intervention Control
No of
studies

No of
patients

Relative risk*
(95% CI)

Heterogeneity
I2 (%), P value References

Bacteriostatic saline None 1 78 0.45 (0.30 to 0.69) NA 138

Speed of intravenous carrier fluid No intravenous carrier fluid 4 299 1.16 (0.98 to 1.36) 0, 0.50 119;122;245;246

Microfiltration No filter 2 455 0.82 (0.51 to 1.34) 92, <0.001 127;128

Mechanical interventions No intervention 4 291 0.69 (0.38 to 1.25) 0.86, <0.001 30;121;122;174;247

Rate of propofol infusion:

Overall — 3 181 0.84 (0.48 to 1.49) 75, 0.02

Fast infusion About 2.5 mL/sec 1 30 1.57 (0.84 to 2.92) NA 119

2 mL/sec 1 mL/sec 1 100 0.48 (0.27 to 0.85) NA 120

1 mL/sec 13.3 mL/sec 1 51 0.83 (0.62 to 1.12) NA 248

Temperature of infused propofol:

4ºC Room temperature 9 583 0.82 (0.64 to 1.04) 81, <0.001 90;129;130;132-137

37ºC Room temperature 4 301 0.91 (0.65 to 1.27) 83, <0.001 131;135-137

Site of injection:

Overall — 7 437 0.14 (0.07 to 0.27) 6, 0.38

Antecubital fossa vein Hand vein 6 411 0.14 (0.07 to 0.30) 18, 0.30 119;123-126;139

Central vein Peripheral vein 1 26 0.07 (0.00 to 1.06) NA 122

Venous occlusion No venous occlusion 1 22 0.82 (0.35 to 1.89) NA 119

NA=not applicable.
*Mantel Haenszel random effects model.
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Table 3 | Efficacy results of drug interventions to reduce pain from propofol injection

Intervention Control
No of
studies

No of
patients

Relative risk*
(95% CI)

Heterogeneity I
2
(%),

P value References

α2 agonist pretreatment No pretreatment 2 181 0.81 (0.68 to 0.97) 56, 0.13 249;250

Antiemetic pretreatment No pretreatment 5 430 0.47 (0.32 to 0.69) 61, 0.04 161;162;167;235;251

Barbiturates:

Pretreatment No pretreatment 1 108 0.30 (0.14 to 0.62) 38, 0.18 166

Admixture No admixture 4 363 0.50 (0.28 to 0.89) 85, <0.001 133;252-254

Benzodiazepine pretreatment No pretreatment 4 270 0.78 (0.34 to 1.77) 81, 0.001 255-258

Cholinesterase inhibitor pretreatment No pretreatment 1 70 0.53 (0.36 to 0.78) NA 259

Dextrose 5% in Ringer’s lactate solution-propofol admixture No admixture 1 56 0.48 (0.27 to 0.85) NA 156

Kallikrein inhibitor pretreatment No pretreatment 2 413 0.61 (0.52 to 0.72) 0, 0.78 135;260

Lidocaine:

Admixture No admixture 25 3210 0.40 (0.33 to 0.48) 79, <0.001

5-10 mg lidocaine No admixture 9 963 0.44 (0.32 to 0.60) 78, <0.001 125;126;140;141;143;144;148;150;158

20-30 mg lidocaine No admixture 7 490 0.37 (0.24 to 0.56) 76, <0.001 138;140;142;144;146;148;158

>40 mg lidocaine No admixture 18 1757 0.38 (0.29 to 0.50) 81, <0.001 135;140;141;144-147;149;151-153;

156-160;181;261

Admixture Lidocaine+propofol

Barbiturate-propofol admixture Lidocaine+propofol 2 196 0.54 (0.26 to 1.11) 52, 0.12 262;263

Pretreatment No pretreatment 24 2053 0.47 (0.40 to 0.56) 61, <0.001

5-20 mg lidocaine No pretreatment 13 1104 0.54 (0.45 to 0.65) 36, 0.07 119;125;146;150;165;167;170;171;

173-176;200

30-40 mg lidocaine No pretreatment 7 464 0.38 (0.25 to 0.58) 68, <0.01 159;165;166;168;169;171;177

>50 mg lidocaine No pretreatment 6 485 0.40 (0.22 to 0.70) 81, <0.001 70;150;161-164

Pretreatment: Admixture 12 1547

Ketamine pretreatment Lidocaine+propofol 1 89 0.10 (0.04 to 0.23) NA 264

Antiemetic pretreatment Lidocaine+propofol 1 100 0.44 (0.19 to 1.00) NA 265

Kallikrein inhibitor pretreatment Lidocaine+propofol 1 303 0.97 (0.61 to 1.53) NA 266

Stimulant pretreatment Lidocaine+propofol 1 156 0.54 (0.40 to 0.74) 0, 0.80 267

Magnesium sulphate pretreatment No pretreatment 3 400 0.41 (0.34 to 0.51) 0, 0.92 168;268;269

Nitroglycerine pretreatment No pretreatment 3 269 0.55 (0.32 to 0.97) 88, <0.001 270-272

Nitrous oxide pretreatment:

Nitrous oxide+oxygen Oxygen pretreatment 1 90 0.42 (0.24 to 0.75) NA 273

Nitrous oxide+oxygen pretreatment Lidocaine+propofol 3 245 0.41 (0.27 to 0.62) 0, 0.43 273-275

Ketamine pretreatment No pretreatment 7 910 0.56 (0.47 to 0.67) 66, <0.001 164;168;192-196

NSAIDs pretreatment No pretreatment 7 628 0.67 (0.49 to 0.91) 69, <0.001 147;177;197-201

Opioids pretreatment No pretreatment 17 1522 0.49 (0.41 to 0.59) 63, <0.001 70;161;163;173;179-191

1% propofol concentration 2% propofol 1 49 2 13 (0.45 to 10.12) NA 276

Propofol pretreatment No pretreatment 1 60 0.20 (0.07 to 0.62) NA 256

1%microemulsion propofol (Aquafol; Daewon Pharmaceutical,

Seoul, Republic of Korea)

Longchain trigylcerides 1 288 10.52 (6.06 to

18.27)

NA 86

Propofol emulsions:

Medium and long chain triglycerides Longchain triglycerides 24 2344 0.75 (0.67 to 0.84) 57, <0.001 5;6;151;177;197;202-219

Propofol emulsions+lidocaine Propofol emulsion 12 2240 0.61 (0.44 to 0.84) 83, <0.001 149;151;203;206;220-227

Stimulants pretreatment No pretreatment 2 208 0.56 (0.34 to 0.93) 84, <0.001 277;278

Steroids pretreatment No pretreatment 1 70 0.41 (0.24 to 0.69) NA 279

Topical anaesthetics Placebo ointment 4 369 0.66 (0.42 to 1.01) 76, <0.01 153;160;176;280

Vasodilator pretreatment No pretreatment 1 120 0.39 (0.26 to 0.59) NA 281

Multiple drugs or interventions: 7 533

Opioid+benzodiazepine pretreatment Normal saline

pretreatment

1 50 0.33 (0.12 to 0.89) NA 190

Opioid+benzodiazepine+lidocaine pretreatment Opioid pretreatment 1 46 0.07 (0.01 to 0.49) NA 282

Opioid+benzodiazepine pretreatment Opioid pretreatment 1 48 0.31 (0.11 to 0.84) NA 282

Opioid-lidocaine admixture Opioid pretreatment 1 48 0.62 (0.28 to 1.36) NA 282

Opioid pretreatment and lidocaine-propofol admixture Opioid pretreatment 1 102 0.27 (0.11 to 0.66) NA 262

Nitrous oxide pretreatment+lidocaine pretreatment Nitrous oxide

pretreatment

1 66 0.36 (0.15 to 0.88) NA 274

Ketamine pretreatment followed by lidocaine-propofol

admixture

Saline pretreatment 1 122 0.22 (0.09 to 0.54) NA 264

Benzodiazepine (oral)+NSAID (oral)+paracetamol

(acetaminophen, oral)+opioid pretreatment (intravenous)

Saline pretreatment 1 209 0.60 (0.42 to 0.85) NA 283

NA=not applicable; NSAID=non-steroidal anti-inflammatory drug.

*Mantel Haenszel random effects model.
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identified through PubMed (three were duplicates and
80 did not measure pain from propofol injection), 229
of the 283 identified through Embase (183 were iden-
tified in the previous search and 46 did not measure

pain from propofol injection), and 105 of the 142 iden-
tified through the Cochrane databases (98 were pre-
viously identified and seven did not measure pain
from propofol injection). In addition to the 257 poten-
tial studies a further 24 were identified after hand
searching references of relevant papers, and two were
from the US government clinical trials website
(www.clinicaltrials.gov). Thus, 283 studies were
retrieved as potential clinical trials for further evalua-
tion. A further 106 studies were excluded for the fol-
lowing reasons: reviews (seven studies), 1 3 4 14-17 not
carried out in humans (n=2), 18 19 not randomised
controlled trials (n=15), 20-34 improper assessment of
pain (n=7), 35-41 duplicate publication (n=2), 42 43 metho-
dological concerns (n=15), 44-59 did not measure pain
on injection of propofol (n=20), 60-79 intervention not
aimed at pain reduction on injection of propofol
(n=3), 80-82 incomplete data or inability to extract data
(n=17), 83-99 and studies in children (n=18). 100-117 Thus
177 studies were included in the analysis.
Overall, a low risk of biaswas identified for adequate

sequence generation in 40%of included studies (n=71),
adequate allocation concealment in 43% (n=76), blind-
ing in 85% (n=151), and whether incomplete outcome
data were addressed in 88% (n=156).
Thus this systematic review includes data from

25 260 adults (177 randomised controlled trials). The
average trial size was 142 patients (range 24 to 388).
Nineteen drugs and eight different non-drug inter-
ventions and combinations were tested (see web extra
figure). About 60% of patients in the control group
reported pain on injection of propofol alone. Trials
reported pain scores rarely and on different scales.
Therefore this analysis is based exclusively on the
response rate of pain.
Because of the wide variety of interventions investi-

gated, three categories of studies were established:
non-drug interventions, drug interventions and their
combinations, and both drug and non-drug inter-
ventions. Each category was further divided into sev-
eral subcategories. Finally, subanalyses were carried
out for interventions involving more than five studies.

Efficacy according to categories

Non-drug category
The non-drug category consisted of studies that used
mechanical interventions such as different infusion
rates,118-120 venous occlusion,119 needle sizes,121 injection
sites,122-126 microfiltration,127128 temperature,90129-137 and
bacteriostatic saline.138 The most efficacious inter-
vention in this subcategory was selection of an antecu-
bital vein comparedwith ahandveinas the injection site
(relative risk 0.14, 95% confidence interval 0.07 to 0.30;
table 1 and fig 2).119 123-126139 Conversely, non-effective
interventions were cold propofol (4˚C), propofol at
room temperature, venous occlusion by itself, andmod-
ifying the speedof the intravenous carrier fluid (table 2).

Drug category
The drug category comprised various drugs or drug
combinations (table 3). The studies were divided into

Lidocaine 5 mg - 10 mg admixture
  Gajraj 1996
  Gajraj 1996
  Gehan 1991
  Gehan 1991
  Helbo-Hansen 1988
  Ho 1999
  King 1992
  King 1992
  Madenoglu 2003
  McCulloch 1985
  Tariq 2006
  Tham 1995
Subtotal (95% CI)
Test for heterogeneity: τ2=0.22, χ2=50.53,
  df=11, P<0.001, I2=78%
Test for overall effect: z=5.06, P<0.001

0.39 (0.21 to 0.72)
0.22 (0.09 to 0.53)
0.39 (0.20 to 0.79)
0.53 (0.26 to 1.09)
0.48 (0.26 to 0.88)
0.85 (0.70 to 1.04)
0.44 (0.31 to 0.64)
0.70 (0.52 to 0.93)
0.25 (0.11 to 0.58)
0.47 (0.21 to 1.02)
0.17 (0.07 to 0.41)
0.44 (0.22 to 0.90)
0.44 (0.32 to 0.60)

2.7
2.1
2.5
2.4
2.7
3.7
3.4
3.5
2.1
2.3
2.1
2.4

31.8

0.002 0.1 1 10 500

Favours
intervention

Favours
control

Weight
(%)

9
5

13
13
10
46
29
46
5
7
5
6

Events

27
27
86
71
40
60
90
91
30
40
50
19

631

Total

6
5

10
9

21
18
24
24
20
15
29
15

Events

7
6

26
26
40
20
33
33
30
40
50
21

332

Lidocaine ≥40 mg admixture
  Gajraj 1996
  Gehan 1991
  Ho 1999
  Inoue 1997
  Johnson 1990
  Karasawa 2000
  Krobbuaban 2005
  Krobbuaban 2005
  Mallick 2007
  Massad 2006
  Mccluskey 2003
  Nakane 1999
  Nakayama 2001
  Nathanson 1996
  Nonaka 1999
  Nonaka 2000
  Nonaka 2000
  Tham 1995
  Tsubokura 2001
  Yokota 1997
Subtotal (95% CI)
Test for heterogeneity: τ2=0.27, χ2=101.19,
  df=19, P<0.001, I2=81%
Test for overall effect: z=6.80, P<0.001

Total (95% CI)
Total events
Test for heterogeneity: τ2=0.22, χ2=183.73,
  df=39, P<0.001, I2=79%
Test for overall effect: z=9.95, P<0.001

0.09 (0.02 to 0.34)
0.51 (0.25 to 1.04)
0.11 (0.05 to 0.23)
0.42 (0.23 to 0.77)
0.04 (0.00 to 0.65)
0.40 (0.22 to 0.74)
0.72 (0.57 to 0.92)
0.95 (0.67 to 1.34)
0.37 (0.25 to 0.55)
0.74 (0.54 to 1.03)
0.48 (0.29 to 0.80)
0.81 (0.67 to 0.99)
0.12 (0.03 to 0.44)
0.20 (0.08 to 0.52)
0.36 (0.19 to 0.69)
0.35 (0.14 to 0.85)
0.29 (0.14 to 0.63)
0.39 (0.19 to 0.82)
0.14 (0.04 to 0.55)
0.23 (0.11 to 0.48)
0.38 (0.29 to 0.50)

0.40 (0.33 to 0.48)

1.2
2.5
2.3
2.7
0.4
2.7
3.7
3.4
3.3
3.5
3.0
3.7
1.3
1.9
2.6
2.0
2.3
2.4
1.2
2.4

48.4

100.0

2
14
6

11
0

10
48
38
22
26
11
61
2
4
8
4
6
6
2
6

570

27
76
60
54
22
50
96
97
82
50
30

100
20
30
32
16
30
22
20
30

944

1884

6
9

19
25
6

25
67
40
59
35
23
75
17
20
18
13
15
18
14
26

7
25
20
52
11
50
97
97
82
50
30

100
20
30
26
18
22
26
20
30

813

1326

Lidocaine 20 mg - 30 mg admixture
  Gajraj 1996
  Goldmann 1997
  Ho 1999
  Johnson 1990
  King 1992
  Minogue 2005
  Tham 1995
  Tham 1995
Subtotal (95% CI)
Test for heterogeneity: τ2=0.24, χ2=29.25,
  df=7, P<0.001, I2=76%
Test for overall effect: z=4.66, P<0.001

0.09 (0.02 to 0.34)
0.58 (0.35 to 0.95)
0.09 (0.04 to 0.22)
0.10 (0.01 to 0.74)
0.42 (0.29 to 0.60)
0.62 (0.45 to 0.85)
0.45 (0.26 to 0.79)
0.61 (0.38 to 1.01)
0.37 (0.24 to 0.56)

1.2
3.0
2.1
0.7
3.4
3.5
2.9
3.0

19.8

2
11
5
1

28
22
9

11

27
25
60
18
89
42
25
23

309

6
19
18
6

24
33
23
14

7
25
20
11
32
39
29
18

181

Total

Experimental Control

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Fig 3 | Risk of pain on injection of lidocaine-propofol admixture
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19 subcategories based on drug class—for example,
antiemetics, local anaesthetics, benzodiazepines, bar-
biturates. Most of these drugs were partially successful
in reducing the risk of pain from propofol injection.

A lidocaine-propofol admixture (25 trials) was the
most effective intervention in this subcategory (0.40,
0.33 to 0.48, fig 3). 125 126 135 138 140-160 The funnel plot
was, however, asymmetrical (arcsine transformation
regression, t=−5.3, df=39, P<0.001) suggesting a strong
small study effect or reporting bias for this intervention
(fig 4). No other funnel plots were asymmetrical. A
lidocaine-propofol admixture was of similar efficacy
to pretreatment with lidocaine alone (24 studies)
(0.47, 0.40 to 0.56, fig 5). 70 119 125 146 150 159 161-178

Table 4 | Efficacy results of drug and non-drug interventions to reduce pain from propofol injection

Intervention Control
No of
studies

No of
patients

Relative risk*
(95% CI)

Heterogeneity I2 (%),
P value References

Ionophoretically applied lidocaine Sham 1 40 0.31 (0.14 to 0.69) NA 237

Site of injection (antecubital or dorsum):

Lidocaine (antecubital) Propofol (antecubital) 2 105 0.18 (0.04 to 0.86) 27, 0.24 119;126

Lidocaine+propofol (antecubital) Lidocaine+propofol (dorsum) 1 75 0.80 (0.17 to 3.84) 0, 0.07 126

Pethidine+atropine pretreatment and propofol
(antecubital)

Pethidine+atropine pretreatment
and propofol (dorsum)

2 130 0.17 (0.05 to 0.55) 0, 0.81 123;124

Diazepam (oral) pretreatment and propofol
(antecubital)

Diazepam (oral) pretreatment
and propofol (dorsum)

2 113 0.10 (0.01 to 0.79) 0, 0.03 123;124

Papaveretum+hyoscine pretreatment (antecubital) Papaveretum+hyoscine
pretreatment (dorsum)

1 52 0.18 (0.04 to 0.74) NA 124

Temperature of infused propofol (4ºC/37ºC):

Propofol at room temperature+nafamostat Propofol at room temperature 1 100 0.55 (0.40 to 0.74) NA 135

Propofol at room temperature+lidocaine 10 mg Propofol at room temperature 1 25 0.56 (0.29 to 1.08) NA 132

Propofol at room temperature+lidocaine 20 mg Propofol at room temperature 1 25 0.31 (0.13 to 0.75) NA 132

Propofol at 4ºC+lidocaine 10 mg Propofol at 4ºC 1 25 0.50 (0.25 to 1.00) NA 132

Propofol at 4ºC+lidocaine 20 mg Propofol at 4ºC 1 25 0.06 (0.01 to 0.44) NA 132

Propofol at room temperature+lidocaine 40 mg Propofol at 4ºC+lidocaine40mg 1 30 0.42 (0.17 to 1.04) NA 133

Propofol+lidocaine 0.1 mg/kg Propofol at 4ºC 1 58 1.59 (1.16 to 2.18) NA 90

Propofol+lidocaine 0.2 mg/kg Propofol at 4ºC 1 57 1.80 (1.31 to 2.48) NA 90

Lidocaine pretreatment followed by propofol at 4ºC Propofol at 4ºC 1 40 0.28 (0.13 to 0.60) NA 133

Drugs with venous occlusion (manual or tourniquet): Without venous occlusion

Antiemetics None 2 200 0.54 (0.40 to 0.72) 77, 0.04 233;236

Barbiturates None 2 112 0.20 (0.11 to 0.36) 85, 0.010 228;284

β blockers None 2 160 0.49 (0.37 to 0.64) 22, 0.26 230;285

Kallikrein inhibitors None 1 101 0.54 (0.38 to 0.76) NA 286

Lidocaine None 14 1052 0.29 (0.22 to 0.38) 59, <0.01 133;142;152;177;
228-236

Ketamine None 3 200 0.31 (0.22 to 0.44) 96, <0.001 231;284;287

NSAIDs None 6 670 0.52 (0.44 to 0.60) 67, <0.001 177;199;201;232;
288;289

Opioids None 2 100 0.76 (0.60 to 0.97) 92, <0.001 229;284

Steroids None 1 70 0.42 (0.27 to 0.66) NA 234

Stimulants None 1 50 0.95 (0.73 to 1.24) NA 287

Opioids+lidocaine Lidocaine+venous occlusion 1 64 0.13 (0.02 to 0.90) NA 290

Opioids+lidocaine Opioids+venous occlusion 1 63 0.11 (0.02 to 0.78) NA 290

Lidocaine+ketamine+venous occlusion Lidocaine+venous occlusion 1 64 0.22 (0.07 to 0.65) NA 291

Lidocaine+ketamine+venous occlusion Ketamine+venous occlusion 1 66 0.39 (0.15 to 0.99) NA 291

NA=not applicable; NSAID=non-steroidal anti-inflammatory drug.

*Mantel Haenszel random effects model.
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Lidocaine + propofol 5 mg - 10 mg admixed

Lidocaine + propofol ≥40 mg admixed
Lidocaine + propofol 20 mg - 30 mg admixed

Fig 4 | Funnel plot of studies using lidocaine-propofol

admixture
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Pretreatment with opioids showed analgesic benefit
(0.49, 0.41 to 0.59, fig 6).Various opioidswere studied:
alfentanil (six studies), 179-184 remifentanil (n=5), 185-189

sufentanil (n=1), 187 fentanyl (n=3), 180 185 190 tramadol
(n=3), 70 161 163 meperidine (pethidine) (n=3), 161 173 186

and butorphanol (n=1). 191 All of these opioids were
successful in reducing pain from propofol injection.
Pretreatment with the N-methyl-D-aspartic acid

antagonist ketamine was also effective in reducing the
risk of pain from propofol injection (0.52, 0.46 to 0.57,
fig 7). 164 168 192-196

Pretreatment with non-steriodal anti-inflammatory
drugs was also effective in seven trials (0.67, 0.49 to

0.91, fig 8). Flurbiprofen, diclofenac, and ketorolac
were the primary agents explored for potential reduc-
tion of pain from propofol injection.147 177 197-201

Modified propofol formulations containingmedium
and long chain triglycerides compared with formula-
tions containing long chain triglycerides were effective
in 24 trials (0.75, 0.67 to 0.84, fig 9). 5 6 151 177 197 202-219

Combining trials that studied various combinations
of standard and modified emulsion formulations with
lidocaine had a similar effect (0.61, 0.44 to
0.84). 149 151 203 206 220-227

Combined drug and non-drug category
The combined drug and non-drug category incorpo-
rated non-drug techniques such as site of
injection,119 123 124 126 alteration of temperature of
propofol,90 132 133 135 and venous occlusion (table 4).
The most commonly studied intervention was venous
occlusion in conjunction with various drugs, such as
antiemetics, non-steroidal anti-inflammatory drugs, β
blockers, lidocaine, and opioids; many combinations
reduced the risk of pain frompropofol injection. In this
category pretreatment using lidocaine in conjunction
with venous occlusion was the most effective inter-
vention at preventing the pain from propofol injection
(0.29, 0.22 to 0.38, fig 10). 133 142 152 177 228-236 One trial
found that lidocaine applied ionophoretically was
more effective than a sham application (0.31, 0.14 to
0.69). 237 Three trials found statistically significant
results with modifications of propofol’s temperature
in combination with drugs such as lidocaine and
nafamostat. 132 133 136

Risk of bias assessment

Eight interventions statistically significantly reduced
the pain from propofol injection. A sensitivity analysis
to assess the potential effect of four criteria for the risk
of bias assessment was carried out. When the point
estimates or confidence intervals of the individual
domains were compared with the overall point esti-
mates, no appreciable difference occurred that would
change the interpretation of the results (table 5).

Indirect comparisons

To be able to rank the interventions, a network
approach was used to estimate indirect comparisons
among effective interventions involving more than six
studies.11 Indirect treatment comparisons were esti-
mated for the eight pairwise (intervention versus con-
trol) statistically significant interventions; the data
were derived from 167 treatment arms in 101 studies.
These eight interventionswere included asmoderators
in a mixed effects metaregression (table 6). An omni-
bus test for inclusion of the moderators was significant
(F=46.58, 159, P<0.001) and each individual regression
coefficient was significant (t statistics, P<0.05 for all
interventions). While the residual heterogeneity
(τ2=0.10) remained significant (χ2=402, df=159,
P<0.001), about 44% of the residual heterogeneity
had been accounted for by the inclusion of the eight

Lidocaine 5 mg - 20 mg pretreatment
  Adachi 2002
  Adachi 2002
  McDonald 1996
  Johnson 1990
  Scott 1988
  Adachi 2002
  Ganta 1992
  McCulloch 1985
  Smith 1996
  Kaya 2008
  Lee 1994
  Newcombe 1990
  Lyons 1996
  Nicol 1991
  Madenoglu 2003
  Scott 1988
  Scott 1988
Subtotal (95% CI)
Test for heterogeneity: τ2=0.05, χ2=25.10,
  df=16, P=0.07, I2=36%
Test for overall effect: z=6.52, P<0.001

0.17 (0.05 to 0.53)
0.27 (0.12 to 0.64)
0.31 (0.14 to 0.69)
0.32 (0.12 to 0.83)
0.33 (0.06 to 1.79)
0.34 (0.13 to 0.89)
0.43 (0.27 to 0.68)
0.47 (0.21 to 1.02)
0.48 (0.26 to 0.89)
0.50 (0.30 to 0.83)
0.56 (0.30 to 1.03)
0.56 (0.41 to 0.77)
0.68 (0.46 to 0.99)
0.69 (0.49 to 0.97)
0.90 (0.57 to 1.43)
1.00 (0.29 to 3.45)
1.22 (0.56 to 2.66)
0.54 (0.45 to 0.65)

1.7
2.6
2.8
2.2
0.9
2.6
4.6
2.8
3.6
4.3
3.6
5.6
5.1
5.4
4.6
1.5
2.8

56.4

0.01 0.1 1 10 100

Favours
intervention

Favours
control

Weight
(%)

3
5
6
4
2
5

18
7
9
9

10
23
22
33
18
6

11

Events

22
22
33
21
15
22
85
40
32
20
36
47
51
95
30
15
15

601

Total

4
4

18
13
2
5

42
15
20
18
18
40
30
48
10
2
3

Events

5
6

31
22
5
6

85
40
34
20
36
46
47
95
15
5
5

503

Lidocaine ≥50 mg pretreatment
  Mok 1999
  Wong 2001
  Pang 1999
  Reddy 2001
  Madenoglu 2003
  Zahedi 2009
Subtotal (95% CI)
Test for heterogeneity: τ2=0.37, χ2=26.70,
  df=5, P<0.001, I2=81%
Test for overall effect: z=3.19, P=0.001

Total (95% CI)
Total events
Test for heterogeneity: τ2=0.11, χ2=74.97,
  df=29, P<0.001, I2=61%
Test for overall effect: z=8.59, P<0.001

0.15 (0.06 to 0.39)
0.32 (0.17 to 0.59)
0.38 (0.11 to 1.30)
0.43 (0.21 to 0.89)
0.45 (0.23 to 0.86)
0.74 (0.63 to 0.87)
0.40 (0.22 to 0.70)

0.47 (0.40 to 0.56)

2.2
3.6
1.5
3.1
3.4
6.5

20.4

100.0

4
8
3
6
9

65

354

35
30
35
20
30

100
250

1102

26
25
8

14
10
88

605

35
30
35
20
15

100
235

951

Lidocaine 30 mg - 40 mg pretreatment
  Tsubokura 2001
  Honarmand 2008
  Adachi 2002
  Lee 2004
  Oka 2008
  Kajiyama 2009
  Azma 2004
Subtotal (95% CI)
Test for heterogeneity: τ2=0.19, χ2=18.62,
  df=6, P=0.005, I2=68%
Test for overall effect: z=4.47, P<0.001

0.14 (0.04 to 0.55)
0.20 (0.11 to 0.37)
0.27 (0.10 to 0.78)
0.29 (0.10 to 0.81)
0.50 (0.30 to 0.83)
0.57 (0.40 to 0.81)
0.64 (0.41 to 1.01)
0.38 (0.25 to 0.58)

1.3
3.7
1.9
1.9
4.3
5.3
4.7

23.2

2
9
4
4
9

24
16

20
50
22
50
20
60
29

251

14
44
4

14
18
42
6

20
50
6

50
20
60
7

213

Total

Experimental Control

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Fig 5 | Effect of pretreatment with lidocaine on risk of pain from propofol injection
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moderators in the model; the Akaike information cri-
terion was also reduced in the full model.
The relative risk of using an antecubital vein was

lower than for six of the other interventions, with the
indirect relative risks ranging from 0.19 (modified pro-
pofol formulation) to 0.34 (lidocaine-propofol admix-
ture). Pretreatment using lidocaine in conjunctionwith
venous occlusion also had a lower relative risk than six
of the other interventions, with the indirect relative
risks ranging from 0.39 (modified propofol formula-
tion) to 0.69 (lidocaine-propofol admixture). Although
the indirect relative risk for using an antecubital vein
compared with pretreatment using lidocaine in con-
junction with venous occlusion was 0.50, the 95% con-
fidence interval extended beyond the identity line.
The risk of pain was similarly reduced for five inter-

ventions (lidocaine-propofol admixture, and pretreat-
ment with lidocaine, opioids, ketamine, and non-
steroidal anti-inflammatory drugs), with direct relative
risks varying from 0.43 to 0.67. Confidence intervals
for nine of the 10 indirect relative risks between the five
interventions were non-significant (table 6). Six inter-
ventions had lower indirect relative risks compared
with a modified propofol formulation.

DISCUSSION

About 60% of patients experience pain on injection
with standard propofol alone—that is, without any pre-
ventive measures. A previous systematic review and
meta-analysis identified pretreatment using lidocaine
(lignocaine) in conjunction with venous occlusion
using a tourniquet to be the most efficacious inter-
vention to reduce pain from propofol injection.2

Since thenmore than 100 randomised controlled trials
have been published on the topic. Our systematic
review and meta-analysis confirms the efficacy of the
previously suggested technique (relative risk 0.29).
However, selecting an antecubital vein instead of a
hand vein was numerically the most efficacious inter-
vention (relative risk 0.14). In addition, we identified
six other efficacious interventions that are commonly
used—namely, lidocaine-propofol admixture; pre-
treatment using lidocaine (without venous occlusion),
opioids, non-steroidal anti-inflammatory drugs, or
ketamine; and a propofol emulsion containing med-
ium and long chain triglycerides. Furthermore, we car-
ried out indirect comparisons across themeta-analyses
and found that choosing the antecubital vein and
venous occlusion along with pretreatment using lido-
caine were similarly efficacious and clearly superior to
the other six interventions.
The results of this analysis show that injection of pro-

pofol through an antecubital vein is one of the most
effective interventions to reduce associated pain.
From a physiological standpoint, differences in vein
diameter, flow rate, and endothelial structure might
account for the reduction in pain. Presuming that pro-
pofol is injectedmid-stream into the lumen of the vein,
the larger diameter of and faster flow rate through the
antecubital vein will minimise the extent to which a
high concentration of propofol comes into contact

Remifentanil pretreatment 
  Basaranoglu 2002
  Basaranoglu 2005
  Basaranoglu 2005
  Basaranoglu 2005
  Honarmand 2008
  Honarmand 2008
  Lee 2007
  Lee 2007
  Lee 2007
  Roehm 2003
Subtotal (95% CI)
Test for heterogeneity: τ2=0.11, χ2=26.83,
  df=9, P=0.001, I2=66%
Test for overall effect: z=4.41, P<0.001

0.48 (0.24 to 0.96)
0.67 (0.41 to 1.08)
0.82 (0.56 to 1.21)
0.30 (0.15 to 0.60)
0.43 (0.25 to 0.75)
0.74 (0.53 to 1.03)
0.95 (0.68 to 1.33)
0.24 (0.11 to 0.53)
0.42 (0.25 to 0.68)
0.52 (0.33 to 0.81)
0.55 (0.42 to 0.72)

3.1
4.1
4.7
3.1
3.8
5.0
5.0
2.7
4.1
4.3

40.0

0.01 0.1 1 10 100
Favours
intervention

Favours
control

Weight
(%)

8
20
27
9
8

14
25
6

12
17

Events

25
45
45
45
20
20
32
31
32
53

348

Total

8
10
11
10
7
7
9
8
9

31

Events

12
15
15
15
7
7

11
10
10
50

152

Sufentanil  0.01 mg/kg one minute before
  propofol
  Honarmand 2008
Subtotal (95% CI)
Test for heterogeneity: Not applicable
Test for overall effect: z=1.37, P=0.17

0.79 (0.57 to 1.10)
0.79 (0.57 to 1.10)

5.0
5.0

15 20
20

6 6
6

Fentanyl 1 µg/kg pretreatment
  Basaranoglu 2005
  Collins 1997
  Helmers 1990
Subtotal (95% CI)
Test for heterogeneity: Not applicable
Test for overall effect: z=1.37, P=0.17

0.84 (0.48 to 1.50)
0.83 (0.44 to 1.56)
0.41 (0.18 to 0.90)
0.71 (0.46 to 1.08)

3.7
3.4
2.7
9.8

13
10
8

25
25
49
99

8
12
10

13
25
25
63

Meperidine (pethidine) 25 mg - 40 mg
  pretreatment
  Mok 1999
  Basaranoglu 2005
  Lyons 1996
Subtotal (95% CI)
Test for heterogeneity: τ2=0.05, χ2=3.34,
  df=2, P=0.19, I2=40%
Test for overall effect: z=3.47, P<0.001

0.34 (0.18 to 0.63)
0.70 (0.42 to 1.16)
0.48 (0.30 to 0.77)
0.50 (0.34 to 0.74)

3.4
4.0
4.2

11.7

9
21
18

35
45
52

132

13
8

13

17
12
18
47

Tramadol 50 mg pretreatment
  Mok 1999
  Pang 1999
  Wong 2001
Subtotal (95% CI)
Test for heterogeneity: τ2=0.00, χ2=0.48,
  df=2, P=0.78, I2=0%
Test for overall effect: z=6.12, P<0.001

0.27 (0.14 to 0.53)
0.33 (0.17 to 0.64)
0.36 (0.20 to 0.64)
0.32 (0.22 to 0.46)

3.2
3.3
3.7

10.2

8
8
9

35
35
30

100

6
24
25

7
35
30
72

Butorphanol 2 mg 60 seconds before propofol
  Agarwal 2004
Subtotal (95% CI)
Test for heterogeneity: Not applicable
Test for overall effect: z=4.65, P<0.001

Total (95% CI)
Total events
Test for heterogeneity: τ2=0.13, χ2=75.06,
  df=20, P<0.001, I2=63%
Test for overall effect: z=7.94, P<0.001

0.26 (0.14 to 0.46)
0.26 (0.14 to 0.46)

0.49 (0.41 to 0.59)

3.7
3.7

100.0

10

323

50
50

968

39

367

50
50

554

Alfentanil pretreatment
  Fletcher 1994
  Helmers 1990
  Nathanson 1996
  Saarnivaara 1991
  Saarnivaara 1991
  Saarnivaara 1991
  Wall 1990
  Wrench 1996
Subtotal (95% CI)
Test for heterogeneity: τ2=0.04, χ2=8.65,
  df=7, P=0.28, I2=19%
Test for overall effect: z=5.16, P<0.001

0.42 (0.24 to 0.75)
0.40 (0.18 to 0.89)
0.36 (0.18 to 0.72)
0.44 (0.18 to 1.11)
0.11 (0.01 to 0.84)
0.05 (0.00 to 0.89)
0.40 (0.19 to 0.82)
0.73 (0.44 to 1.22)
0.44 (0.32 to 0.60)

3.7
2.7
3.1
2.3
0.7
0.4
3.0
4.0

19.8

8
8
7
5
1
0
8

11

22
50
29
15
15
15
51
22

219

19
10
20
3
3
3

20
15

22
25
30
4
5
5

51
22

164

Total
Experimental Control

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Fig 6 | Effect of pretreatment with opioids on risk of pain from propofol injection
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with the sensitive endothelial wall. Alternatively, pro-
pofol may be buffered more effectively when more
blood is available to dissipate andmask the “full effect”
of the bolus. Additionally, the composition of nocicep-
tors along the endothelialwallmight differ between the
smaller veins of the hand and the larger antecubital
veins.119 139 238 239 In contrast to careful selection of
veins, other non-drug interventions—for example,
both cold and warm propofol, adjusting the speed of
intravenous carrier fluid, and microfiltration—were
disappointingly ineffective approaches for alleviating
pain from propofol injection.

The other similarly effective interventionwas a com-
bination of a drug and non-drug techniques—that is,
pretreatment using lidocaine in conjunction with
venous occlusion before injection. Although this has
been considered the most efficacious technique, it has

not become standard.2 A reason for this may be the
additional procedural steps involved in the inter-
vention, leading to some delay when swift induction
is expected. In addition, venous occlusion has also
been paired with many other drugs (for example, anti-
emetics, non-steroidal anti-inflammatory drugs,
opioids) and was found to have some measurable suc-
cess, albeit less so than when venous occlusion was
combined with pretreatment using lidocaine.
Although some of these combinations of interventions
reached statistical significance, they were generally
only investigated in a few studies, which makes it diffi-
cult to draw meaningful conclusions.
Although pretreatment of a hand vein using lido-

caine in conjunction with proximal venous occlusion
seems as effective as using an antecubital vein, clini-
cians may prefer the antecubital vein because it is an
effective route and simple to use.
Similarly, of the drug interventions, a lidocaine-pro-

pofol admixture was similarly efficacious when com-
pared with pretreatment using lidocaine alone. Both
interventions were, however, considerably less effica-
cious than pretreatment with lidocaine in conjunction
with venous occlusion. Interestingly, in the newer stu-
dies a trend was towards using a lidocaine-propofol
admixture as opposed to propofol alone as the control
group, suggesting that this clinical practice has become
widely spread. Additionally, the funnel plot for the
lidocaine-propofol admixture showed significant
asymmetry (fig 4).10 240 Although this intervention
with lidocaine may be efficacious, its treatment effect
may be well overestimated.
Our analysis of almost 1500 patients showed that

pretreatment with opioids resulted in a relative risk of
about 0.50. Thus, unless contraindicated otherwise, it
seems reasonable to use opioids as standard pretreat-
ment several minutes before induction.
Multiple trials investigated a variety of propofol for-

mulations, such as lipid-free formulations, modified
emulsion formulations, and propofol containing bis-
muth. Of these, the most commonly studied emul-
sions, those containing medium and long chain
triglycerides, were compared with the conventional
emulsions containing long chain triglyceride (2344
patients, 24 studies), with a relative risk of 0.75 for
emulsions containing medium and long chain trigly-
cerides.
Other promising drug interventions were pretreat-

ment with ketamine and with non-steroidal anti-
inflammatory drugs. Pretreatment with either of these
drugs should not only decrease the pain from propofol
injection but also reduce postoperative pain, post-
operative nausea and vomiting, and the need for post-
operative opioids.241 242 However, diclofenac sodium is
itself associated with pain on injection, whichmay lead
to thrombophlebitis.62 243 Although this may be
avoided by using a newer formulation, dilution, or
slow intravenous infusion, the pain on injection using
diclofenac limits its use for reducing the pain from pro-
pofol injection.

  pretreatment (low dose)

  Koo 2006

  Koo 2006

  Zahedi 2009

Subtotal (95% CI)

Test for heterogeneity: χ2=0.12, df=2,

  P=0.94, I2=0%

Test for overall effect: z=4.36, P<0.001

0.72 (0.50 to 1.06)

0.72 (0.50 to 1.06)

0.68 (0.56 to 0.84)

0.70 (0.59 to 0.82)

8.5

8.5

11.5

28.5

0.01 0.1 1 10 100

Favours
intervention
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control

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Risk ratio
(Mantel Haenszel,
random) (95% CI)

Weight
(%)

19

19

60

Events

Ketamine 0.75 mg - 3.75 mg

30

30

100

160

Total

7

7

29

Events

8

8

33

49

  pretreatment (high dose)

  Iwata 2010

  Iwata 2010

Subtotal (95% CI)

Test for heterogeneity: χ2=7.09, df=1,

  P=0.008, I2=86%

Test for overall effect: z=3.98, P<0.001

Total (95% CI)

Total events

Test for heterogeneity: χ2=35.12, df=12,

  P<0.001, I2=66%

Test for overall effect: z=12.13, P<0.001

Test for subgroup differences: Not applicable

0.03 (0.00 to 0.51)

0.53 (0.29 to 0.97)

0.27 (0.14 to 0.52)

0.52 (0.46 to 0.57)

0.4

5.4

5.8

100.0

0

7
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Ketamine 35 mg - 75 mg

15

15

30
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7

7

262

7

8
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  pretreatment (moderate dose)

  Honarmand 2008

  Koo 2006

  Koo 2006

  Suzuki 2002

  Tan 1998

  Tarmizi 2009

  Zahedi 2009

  Zahedi 2009

Subtotal (95% CI)

Test for heterogeneity: χ2=20.41, df=7,

  P=0.005, I2=66%

Test for overall effect: z=10.56, P<0.001

0.32 (0.20 to 0.50)

0.78 (0.52 to 1.15)

0.54 (0.33 to 0.89)

0.49 (0.25 to 0.95)

0.31 (0.19 to 0.50)

0.61 (0.45 to 0.82)

0.64 (0.51 to 0.81)

0.49 (0.39 to 0.63)

0.49 (0.42 to 0.56)
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6.8
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6.9

9.7
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10.9
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20

14
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20

55

45

Ketamine 5 mg - 20 mg

50

30

30
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50

36
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100
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44

6

6

15

42

33

29

30

50

7

7

22
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36

34
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239

Total

Experimental Control

Fig 7 | Effect of pretreatment with ketamine on risk of pain from propofol injection
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Clinical implications

Based on the comparisons carried out here, it seems
that among the wide arrays of interventions tested,
eight had sufficient evidence of benefit. When

interventions seem similarly efficacious, choices for
intervention can be made on factors such as cost, per-
sonal choice, and simplicity of application.
Our results of direct and indirect comparisons sug-

gest a possible strategy that is both efficacious and easy
to apply in clinical practice (fig 11). Since opioids are
used commonly as part of a balanced anaesthesia pro-
tocol, it seems reasonable to use them as routine pre-
medication in preparation for induction for all three
options, as they halve the risk of pain from propofol
injection (relative risk 0.50). We do not recommend
the use of non-steroidal anti-inflammatory drugs as
the results for these agents were heterogeneous and
some themselves cause pain on injection. One
approach could be to use an antecubital vein, when-
ever practicable, with its relative risk reduction of
about 85%. Based on the assumption that interventions
of independent pathways work independently, 244 the
risk of pain on injection is likely to be only 5% when
preoperative opioids are combined with the antecubi-
tal approach (60%×0.49×0.14=4.1%). In other words,
further interventions are unlikely to benefit more than
1 out of 20 patients, thereby additional interventions
would only provide limited additional benefit from a
clinical standpoint.
As an intravenous line in the antecubital veinmay be

occludedwhen the elbow is flexed, unintentional extra-
vasations may not be detected as quickly as when the
dorsum of the hand is used. Therefore when intra-
venous placement into the antecubital vein is challen-
ging, we consider a fair alternative to be the hand vein
with preoperative opioids plus lidocaine in conjunction
with venous occlusion as this would also bring the risk
down to less than 10% (60%×0.49×0.29=8.5%). Nota-
bly, a lidocaine-propofol admixture was also statisti-
cally significantly superior to placebo and is probably
the most commonly used approach to reduce the pain
frompropofol injection.Owing to possible publication
bias, however, the “true treatment effect” is unclear so
we prefer similarly efficacious methods that have no
evidence of publication bias. The other practical
alternative could be to use preoperative opioids in

Flurbiprofen 10 mg - 50 mg pretreatment

  Nishiyama 2005

  Oka 2008

  Karasawa 2000

  Nishiyama 2005

Subtotal (95% CI)

Test for heterogeneity: τ2=0.46, χ2=22.15,

  df=3, P<0.001, I2=86%

Test for overall effect: z=1.52, P=0.13

0.01 (0.00 to 0.19)

0.57 (0.31 to 1.05)

1.12 (0.77 to 1.62)

0.55 (0.38 to 0.80)

0.55 (0.25 to 1.19)

1.1
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13.5
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38.3

0.01 0.1 1 10 100
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Favours
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Risk ratio
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Risk ratio
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Weight
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0

8

28

22

Events

50

20

50

50

170

Total

21

14

25

20

Events

25

20

50

25

120

Ketorolac 10 mg - 30 mg pretreatment

  Huang 2002

  Huang 2002

  Yull 2000

  Smith 1996

Subtotal (95% CI)

Test for heterogeneity: τ2=0.07, χ2=4.78,

  df=3, P=0.19, I2=37%

Test for overall effect: z=2.08, P=0.04

Total (95% CI)

Total events

Test for heterogeneity: τ2=0.14, χ2=28.82,

  df=9, P<0.001, I2=69%

Test for overall effect: z=2.60, P=0.009

0.21 (0.06 to 0.71)

0.50 (0.19 to 1.29)

0.84 (0.50 to 1.42)

0.73 (0.45 to 1.17)

0.63 (0.41 to 0.97)

0.67 (0.49 to 0.91)

4.6

6.4

11.2

12.0

34.2

100.0

3

6

13

15

144

30

30

29

35

124

374

7

6

16

20

159

15

15

30

34

94

254

Diclofenac 15 mg - 25 mg pretreatment

  Mohta 2004

  Mohta 2004

Subtotal (95% CI)

Test for heterogeneity: τ2=0.01, χ2=1.26,

  df=1, P=0.26, I2=20%

Test for overall effect: z=1.34, P=0.18

0.70 (0.47 to 1.03)

0.93 (0.67 to 1.29)

0.82 (0.62 to 1.09)

13.3

14.2

27.5

21

28

40

40

80

15

15

20

20

40

Total

Experimental Control

Fig 8 | Effect of pretreatment with non-steroidal anti-inflammatory drugs on risk of pain from

propofol injection

Table 5 | Sensitivity analysis to assess potential effect of four criteria for risk of bias assessment in studies with statistically significant results for

interventions to reduce the pain from propofol injection

Intervention
Overall relative risk (95%

CI) (No of studies)

Relative risk* (95% CI) (No of studies)

Sequence generation Allocation concealment Blinding
Completeness of outcome

data reported

Antecubital versus hand vein 0.14 (0.07 to 0.30) (6) 0.14 (0.05 to 0.36) (1) 0.18 (0.07 to 0.46) (4) 0.05 (0.00 to 0.79) (1) 0.14 (0.07 to 0.30) (6)

Lidocaine pretreatment+venous occlusion 0.29 (0.22 to 0.38) (14) 0.27 (0.19 to 0.37) (9) 0.27 (0.20 to 0.35) (11) 0.29 (0.22 to 0.39) (13) 0.27 (0.21 to 0.35) (13)

Lidocaine-propofol admixture 0.40 (0.33 to 0.48) (25) 0.45 (0.31 to 0.64) (7) 0.45 (0.31 to 0.64) (7) 0.41 (0.33 to 0.50) (19) 0.41 (0.33 to 0.50) (20)

Lidocaine pretreatment 0.47 (0.40 to 0.56) (24) 0.39 (0.29 to 0.53) (9) 0.44 (0.32 to 0.60) (10) 0.44 (0.35 to 0.56) (16) 0.52 (0.43 to 0.61) (21)

Opioid pretreatment 0.49 (0.41 to 0.59) (17) 0.47 (0.34 to 0.66) (6) 0.47 (0.34 to 0.66) (6) 0.50 (0.41 to 0.59) (16) 0.48 (0.40 to 0.58) (16)

Ketamine pretreatment 0.56 (0.47 to 0.67) (7) 0.34 (0.15 to 0.74) (3) 0.34 (0.15 to 0.74) (1) 0.52 (0.46 to 0.57) (7) 0.55 (0.45 to 0.69) (5)

NSAID pretreatment 0.67 (0.49 to 0.91) (7) 0.57 (0.36 to 0.91) (4) 0.57 (0.36 to 0.91) (5) 0.79 (0.62 to 1.01) (5) 0.67 (0.41 to 0.97) (7)

Emulsion of medium and long chain
trigylcerides v long chain triglycerides

0.75 (0.67 to 0.84) (24) 0.85 (0.67 to 1.06) (11) 0.84 (0.68 to 1.04) (12) 0.76 (0.68 to 0.84) (21) 0.73 (0.64 to 0.83) (21)

NSAID=non-steroidal anti-inflammatory drug.

*Mantel Haenszel random effects model.
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conjunction with pretreatment using lidocaine or
ketamine before the injection of a propofol emulsion
containing medium and long chain triglycerides,
thereby also reducing the risk of pain to about
10-12% (60%×0.49×0.47×0.75=10.3%) or 12%
(60%×0.49×0.56×0.75=12.3%). Nevertheless, these esti-
mates of multiplicative treatment effects are based on
the assumption of independence and strictly speaking
require confirmation in randomised controlled trials.

Limitations of the study

A range of other techniques reached statistical signifi-
cance in a limited number of studies (often only one or
two) and some of them lacked biological plausibility,
such as the efficacy reported for antiemetics, cholines-
terase inhibitors, antihistamines, stimulants, and com-
binations of interventions. Further research is needed
to verify or refute these results and, if these inter-
ventions are truly efficacious, it will be essential to
uncover underlyingmechanisms. Furthermore, assess-
ment of the intensity of pain score as an additional out-
come was unachievable.

Conclusions

Unless contraindicated we recommend the routine use
of a small dose of opioids before induction of anaesthe-
sia using propofol injection in all patients. On the basis
of efficacy and convenience we also recommend using
an antecubital vein instead of a hand vein. If the hand
vein is the site of injection, we recommend pretreat-
ment using lidocaine in conjunctionwith venous occlu-
sion, or a combined intervention such as pretreatment
with ketamine or lidocaine before injection of a propo-
fol emulsion containingmedium and long chain trigly-
cerides.

  triglycerides v long chain triglycerides (control)

  Allford 2006

  Bachmann
    -Mennenga 2007

  Doenicke 1997

  Doenicke 1997

  Knibbe 1999

  Knibbe 1997

  Kunitz 2004

  Larsen 2001

  Lassnigg 2003

  Liljeroth 2005

  Mallick 2007
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  Nishlyama 2005

  Ohmizo 2005

  Oka 2008

  Paul 2003

  Rau 2001

  Sim 2009

  Song 2004

  Song 2004

  Sundarathiti 2007

  Suzuki 2006

  Ueki 2007

  Weksler 2001

  Yamakage 2005

Subtotal (95% CI)

Total events

Test for heterogeneity: τ2=0.04, χ2=55.69,

  df=24, P<0.001, I2=57%

Test for overall effect: z=4.94, P<0.001

Test for subgroup differences: Not applicable
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1.87 (0.95 to 3.70)

0.76 (0.65 to 0.89)
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0.85 (0.45 to 1.58)
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Fig 9 | Effect of propofol emulsions containing medium and long chain triglycerides compared

with those containing long chain trigylcerides on risk of pain from propofol injection

Table 6 | Indirect comparisons between efficacious interventions to reduce pain from propofol injection

Intervention v control

Relative risk (95% CI)

Antecubital vein

Lidocaine

pretreatment+venous

occlusion

Lidocaine

combination

Lidocaine

pretreatment

Opioids

pretreatment

Ketamine

pretreatment

NSAID

pretreatment

Antecubital vein 0.15 (0.07 to 0.33)*** 1.00 — — — — — —

Lidocaine pretreatment+venous

occlusion 0.29 (0.22 to 0.39)***

0.50 (0.22 to 1.16) 1.00 — — — — —

Lidocaine-propofol admixture 0.43

(0.37 to 0.50)***

0.34 (0.15 to 0.77)* 0.69 (0.50 to 0.94)* 1.00 — — — —

Lidocaine pretreatment 0.47

(0.39 to 0.57)***

0.32 (0.14 to 0.71)** 0.63 (0.45 to 0.88)** 0.92 (0.72 to 1.17) 1.00 — — —

Opioid pretreatment 0.51

(0.42 to 0.61)***

0.29 (0.13 to 0.66)** 0.58 (0.42 to 0.81)** 0.85 (0.66 to 1.08) 0.92 (0.71 to 1.20) 1.00 — —

Ketamine pretreatment 0.55

(0.44 to 0.70)***

0.27 (0.12 to 0.61)** 0.53 (0.37 to 0.77)*** 0.78 (0.59 to 1.03) 0.85 (0.63 to 1.15) 0.92 (0.68 to 1.24) 1.00 —

NSAID pretreatment 0.67 (0.49 to 0.91)* 0.22 (0.10 to 0.52)*** 0.44 (0.29 to 0.66)*** 0.64 (0.45 to 0.90)* 0.70 (0.49 to 1.00) 0.76 (0.53 to 1.08) 0.82 (0.56 to 1.21) 1.00

Emulsions with medium and long chain

triglycerides v long chain triglycerides

0.76 (0.64 to 0.91)**

0.19 (0.09 to 0.44)*** 0.39 (0.28 to 0.53)*** 0.56 (0.44 to0.71)*** 0.61 (0.47 to 0.79)*** 0.66 (0.51 to 0.86)** 0.72 (0.54 to 0.97)* 0.88 (0.62 to 1.25)

NSAID=non-steroidal anti-inflammatory drug.

The analysis was done in R package metafor using restricted maximum likelihood rather than Mantel Haenszel estimation in Review Manager. As there are slight differences in partitioning of

control group event rates to avoid unit of analysis errors and because Mantel Haenszel estimation is closed form whereas restricted maximum likelihood is iterative, there are slight

differences of the direct relative risks from values displayed in table 1.

*P<0.05; **P<0.01; ***P<0.001.
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Fig 10 | Effect of pretreatment using lidocaine in conjunction with venous occlusion or no

venous occlusion on risk of pain from propofol injection
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Fig 11 | Possible simple strategy to minimise pain from propofol injection

WHAT IS ALREADY KNOWN ON THIS TOPIC

Pretreatment with lidocaine (lignocaine) in conjunction with venous occlusion has been
suggested as the best intervention to reduce pain from propofol injection

This technique failed to gain widespread popularity and the search for alternative
interventions continues

WHAT THIS STUDY ADDS

Using an antecubital vein instead of a hand vein is a simple and effective way to avoid the
pain from propofol injection

If the hand vein is chosen, pretreatment using lidocaine in conjunction with venous occlusion
is equally efficacious, although not widely used

A third option couldbe the combinationof “less efficacious interventions,” suchasusingamodified
propofol emulsion in conjunction with pretreatment of the hand vein using lidocaine or ketamine
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IN THE MISSOURI SUPREME COURT 

 

STATE OF MISSOURI,  ) 

     ) 

 Respondent,   ) 

     ) 

v.     ) No. 79985 

     ) 

DAVID BARNETT,  ) 

     ) 

 Appellant.   ) 

 

MOTION TO SET EXECUTION DATE 

 

 The State of Missouri requests this Court to set an execution date for the appellant, 

as all appeals have been decided, no stay is in effect, and no legal impediment exists. 

The historical practice of this Court has been to issue an execution date upon the 

conclusion of state and federal litigation upholding a defendant’s capital murder 

conviction.  The State has expressly requested this Court to set execution dates for the 

following ten individuals: 

Defendant Date Motion Filed Days Motion Pending 

Jeffrey Ferguson
1
 April 14, 2006 2225 

John Middleton June 8, 2007 1805 

William Rousan June 8, 2007 1805 

Michael Taylor June 8, 2007                1805 

John Winfield June 8, 2007 1805 

                                              
1
  The State renewed its motion to set an execution date for Jeffrey Ferguson on June 8, 2007, and for 

Joseph Franklin on January 26, 2010. 
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 2 

Russell Bucklew
2
 June 8, 2007 1805 

Earl Ringo April 17, 2008 1491 

Mark Christeson April 17, 2008 1491 

Joseph Franklin
1
 June 16, 2009 1066 

Allen Nicklasson January 26, 2010 842 

 

In addition to the ten defendants identified above, nine additional individuals now 

have final convictions for capital murder, with no stay in effect: 

Defendant Date Conviction Final 

Cecil Clayton November 3, 2008 

Herbert Smulls April 6, 2009 

David Barnett October 5, 2009 

Leon Taylor June 21, 2010 

Walter Storey February 28, 2011 

Andre Cole October 3, 2011 

Michael Worthington November 28, 2011 

Paul Goodwin February 21, 2012 

David Zink March 26, 2012 

 

 

                                              
2
  This Court sustained the State’s motion on May 30, 2008, but has not yet set an execution date. 
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 3 

There is no stay of execution in effect.  At this time, no legal impediments exist to 

the lawful execution for appellant, and for the others specified above.    

Unless this Court sets an execution date after a capital murder defendant’s legal 

process is exhausted, the people of Missouri are without legal remedy.  Accordingly, the 

State of Missouri requests this Court to set an execution date. 

Respectfully submitted, 

 

CHRIS KOSTER 

Attorney General 

 

 
/s/ Stephen D. Hawke    

STEPHEN D. HAWKE 

Assistant Attorney General 

Missouri Bar No. 35242 

P.O. Box 899 

Jefferson City, MO 65102 

(573)751-3321 

(573) 751-3825 FAX 

stephen.hawke@ago.mo.gov 

Attorneys for Respondent 
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CERTIFICATE OF COMPLIANCE 

 I hereby certify that a copy of this notification was sent through the eFiling system 

on this 17 day of May, 2012, to: 

Elizabeth Carlyle 

Attorney at Law 

P.O. Box 866 

Columbus, MS  39703 

 

Richard Sindel 

Attorney at Law 

8008 Carondelet Ave., Suite 301 

Clayton, MO  63105 

 

William J. Swift 

Office of State Public Defender 

Woodrail Centre 

1000 West Nifong, Suite 100 

Columbia, MO   65203 

 

 

 

 
/s/ Stephen D. Hawke    

STEPHEN D. HAWKE 

Assistant Attorney General 

Missouri Bar No. 35242 

P.O. Box 899 

Jefferson City, MO 65102 

(573)751-3321 

(573) 751-3825 FAX 

stephen.hawke@ago.mo.gov 

Attorneys for Respondent 
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1 unanesthetized chest, they are not only going to

2 scream, they are going to faint very rapidly from

3 the pain.

4             So I think there are certain gradations

5 of pain.  I agree it is unpleasant and undesirable

6 to give intravenous potassium at this concentration

7 to an awake person, but I do not think it is of the

8 same magnitude of a stimulus as general surgery

9 where the chest or the thorax or whatever is opened.

10     Q.  But judging someone else's pain is a little

11 bit hard?

12     A.  But it's possible.

13     Q.  But when anecdotal evidence tells us when

14 people are given large bolus doses of potassium

15 chloride and they scream and fall over and then they

16 die, you don't really know what the continuum is,

17 whether they are fainting from the pain and then

18 their heart stops, or whether their heart stopped

19 and that caused them to faint.  You just know it's

20 extreme and undesirable?

21     A.  Yes.  And many patients also scream at the

22 top of their lungs from propofol, which is the most

23 commonly used intravenous anesthetic; and many

24 patients, the last thing they remember doing before
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1 falling asleep is screaming at the top of their

2 lungs because propofol burns, yet we use it on

3 almost everybody.

4     Q.  Does that happen often?

5     A.  Pain on injection occurs in two-thirds to

6 three-quarters of patients.

7     Q.  Is that right?

8     A.  Yes.

9     Q.  And you like to administer this anyway,

10 even though they scream?

11     A.  Well, not everybody screams, but most

12 patients perceive pain and report it.

13     Q.  And what constitutes the report?

14     A.  They -- some experiments document the pain

15 before the person falls asleep.  Other experiments

16 have asked the patients to report their pain after

17 they awake during an interview.  And a subset of

18 patients literally scream at the top of their lungs

19 as they are falling asleep.

20             You may wonder why do we continue to use

21 that drug as our drug of choice, and the answer is

22 it has the lowest incidence of nausea of any

23 anesthetic, and it has the most rapid profile for

24 emergence, and it has the least hangover, so
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1 postoperatively patients feel much better.  When we

2 balance the benefits versus the risks, almost every

3 anesthesia clinician still uses propofol as their

4 drug of choice.  But it's not perfect.  It is

5 clearly not a perfect drug.

6     Q.  So we were talking about the intensity of

7 pain, and of course pancuronium asphyxiation

8 wouldn't be pain in the literal sense, would it?

9     A.  It would be very unpleasant, but it would

10 not be somatic pain.

11     Q.  But it would be very undesirable?

12     A.  It's very undesirable.

13     Q.  And it would be terrifying, wouldn't it?

14     A.  Probably.

15     Q.  I suppose everybody has their own way of

16 looking at it, but I can't imagine a worse death

17 than being conscious and asphyxiating, trying to

18 struggle to breathe and knowing that I can't.  Would

19 you not agree that would be a torturous way to die?

20     A.  It would be horrible.  I'm not sure it

21 would be the worst way to die, but -- for example, I

22 think that the Incas probably had a worse way, but I

23 agree it would be horrible.

24     Q.  It would be horrible.  So all of these
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