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2. Background 
 
Nesacaine, the reference, product, is approved in the United States for administration by 
several routes (infiltration, peripheral nerve block, and epidural block).  Nesacaine is not 
approved for administration via the intrathecal route.   
 
Doses of Nesacaine for epidural administration are much higher than doses proposed for 
intrathecal administration.  A lower dose with intrathecal administration translates to lower 
systemic exposure than occurs with the higher doses required for an epidural anesthetic.  
Because of lower systemic exposure with intrathecal administration, and in this case, 
undetectable plasma levels of chloroprocaine after intrathecal administration, a relative 
bioavailability study was not performed in order to provide a bridge between Nesacaine and 
Clorotekal, while reliance upon systemic safety information for Nesacaine was determined to 
be appropriate. 
 
The potential advantage of intrathecal chloroprocaine is its relatively brief duration of action.  
Currently, two local anesthetic products are approved for spinal anesthesia.  Lidocaine, the 
shorter acting, is not widely used because it is associated with a relatively high incidence of 
transient neurologic symptoms.  Clorotekal, if approved, could fill the niche left by lidocaine 
and provide a feasible alternative to general anesthesia for lower body surgeries of brief 
duration. 
 
The Agency had one meeting with the Applicant under IND 119674 prior to submission of 
their NDA.  The major pertinent issues from that December 17, 2013, meeting, are 
summarized below.  
 

• Nesacaine is an acceptable reference product for a 505(b)(2) application. 
o Comparative bioavailability data are needed is establish a bridge between 

Nesacaine and the Sponsor’s drug product 
o Obtaining PK data for the drug product and comparing systemic exposure to 

Nesacaine may be an acceptable alternative 
• “For intrathecal injection for the production of subarachnoid block (spinal anesthesia)” 

is an appropriate indication. 
• Clinical efficacy and safety could be adequately supported by the Phase 3 study, the 

Phase 2 study, published literature, and reliance on Nesacaine. 
• Given a proposed dose  50 mg, dosing instructions would need to be “as 

specific as possible for a given clinical situation and patient population” and supported 
by clinical data. 

• Nonclinical study requirements include: 
o Repeat-dose toxicology studies in two species to support an NDA for an acute 

indication; 28-day studies or a justification for shorter studies was 
recommended. 

o Toxicology studies to support any intended drug product combination. 
o Qualification of any impurity or degradation product that exceeds ICH 

thresholds. 
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The Applicant’s seven-day repeat-dose rat study of chloroprocaine 1% and 2% has arguably 
characterized the toxicological potential of Clorotekal.  This is in part because repeat-dosing 
beyond seven days may not be feasible, as catheters in approximately 80% of males and 50% 
of females were not patent at seven days.  This is also because a female rat administered 40 
mcL of chloroprocaine 2% died of respiratory depression on Day 2.  Dose reduction to 30 mcL 
of 2%, or 1.2 times the maximum recommended human dose based on estimated CSF 
concentration, caused no deaths.  Histopathological changes were found in the spinal tissues, 
however they appeared unrelated to chloroprocaine because they were found with similar 
incidence and severity in the control animals.  Thus, 30 mcL of chloroprocaine 2% is the 
NOAEL.   
 
The Applicant’s seven-day repeat-dose dog study did not characterize the toxicological 
potential of Clorotekal.  The animals were administered up to 500 mcL of chloroprocaine 2%, 
with well-tolerated pharmacological effects and no significant histopathological changes 
observed.  There were no catheter patency issues or signs of overt toxicity that would preclude 
administration of higher doses or longer durations.  Additionally, the highest dose tested did 
not exceed the maximum recommended human dose based on estimated CSF concentration.  
Specifically, the maximum dose administered to dogs (10 mg) with an estimated lumbar CSF 
volume of 3 mL yields a CSF concentration of 3.33 mg/mL.  This compares to a human CSF 
concentration of 5 mg/mL (50 mg in a 10 mL CSF volume).  Therefore, the dog study does not 
provide support for the safety of the 50 mg maximum recommended human dose. 
 
With regard to the inadequacy of the repeat-dose toxicology studies, Dr. R. Daniel Mellon, the 
Pharmacology/Toxicology Supervisor, writes the following in his secondary review: 

 
Under the usual circumstances where the nonclinical studies are conducted to support 
the safety of the proposed clinical trials, this nonclinical development plan would be 
deemed inadequate and should not be considered representative of an appropriate 
model for an intrathecal drug development program. However, the clinical studies for 
this drug product were completed outside of the U.S. and therefore not supported by an 
active IND permitted to proceed by the U.S. FDA. As such, in this unusual situation, 
the nonclinical and clinical data were submitted simultaneously to support this NDA 
application. The existing nonclinical rat studies do define a NOAEL that largely 
supports the conclusion that the drug product solution, when administered as labeled, is 
not likely to result in adverse histopathological changes in the spinal cord. The dog 
study, although limited, provides supportive data as well. They do not, however, 
adequately characterize the adverse effects that could occur under the relatively less 
controlled conditions of clinical practice, if the drug is approved. 

 
No new pharmacology studies were included nor required for this NDA.  The reference 
product labeling describes the pharmacology of chloroprocaine as the following: 
 

Chloroprocaine, like other local anesthetics, blocks the generation and the conduction 
of nerve impulses, presumably by increasing the threshold for electrical excitation in 
the nerve, by slowing the propagation of the nerve impulse and by reducing the rate of 
rise of the action potential. In general, the progression of anesthesia is related to the 
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diameter, myelination and conduction velocity of affected nerve fibers. Clinically, the 
order of loss of nerve function is as follows: (1) pain, (2) temperature, (3) touch, (4) 
proprioception, and (5) skeletal muscle tone. 

 
Pharmacologic effects observed in the nonclinical studies were consistent with the effects 
described above, and included respiratory depression and lower limb immobility. 
 
Carcinogenicity studies were not included nor required for this NDA due to its acute use 
indication. 
 
Genetic toxicology was evaluated via in vitro reverse mutation and chromosome aberration 
tests.  Chloroprocaine was found to be negative in both. 
 
Reproductive and developmental toxicology studies were not conducted for this NDA.  To 
fulfill Pregnancy Lactation and Labeling Rule requirements, the Applicant reviewed the 
published literature for data about chloroprocaine reproductive and developmental toxicity.  
The Applicant identified three studies but concluded that they were not pertinent to the 
proposed indication.  Dr. Khan concurs with that conclusion. 

 

5. Clinical Pharmacology/Biopharmaceutics  
 
Clinical pharmacokinetic (ADME) information in the Nesacaine labeling includes the 
following:   
 

The rate of systemic absorption of local anesthetic drugs is dependent upon the total 
dose and concentration of drug administered, the route of administration, the 
vascularity of the administration site, and the presence or absence of epinephrine in 
the anesthetic injection.... 
 
Depending upon the route of administration, local anesthetics are distributed to some 
extent to all body tissues, with high concentrations found in highly perfused organs 
such as the liver, lungs, heart, and brain... 
 
Chloroprocaine is rapidly metabolized in plasma by hydrolysis of the ester linkage by 
pseudocholinesterase. The hydrolysis of chloroprocaine results in the production of ß-
diethylaminoethanol and 2-chloro-4-aminobenzoic acid, which inhibits the action of 
the sulfonamides. 

 
The kidney is the main excretory organ for most local anesthetics and their 
metabolites. Urinary excretion is affected by urinary perfusion and factors affecting 
urinary pH. 

 
To characterize pharmacokinetics of intrathecal chloroprocaine, the Applicant conducted a 
single Phase 2 dose-ranging, safety and pharmacokinetic study, during which blood and urine 
samples were collected for analysis of chloroprocaine and its metabolite 2-chloro-4-amino-
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benzoic acid (CABA) in subjects administered 30 mg, 40 mg, or 50 mg of chloroprocaine 
intrathecally for elective lower limb surgery.  Chloroprocaine was not detected in the plasma.   
 
Regarding the probability that chloroprocaine is truly undetectable in plasma, the clinical 
pharmacology reviewer, Dr. Srikanth Nallani, writes that the Applicant used “a fully validated 
reliable and sensitive LC-MS/MS analytical method” and that “It is quite possible that 
chloroprocaine absorbed from [cerebrospinal fluid] into the blood circulation may be 
metabolized rapidly before detection in plasma.”  
 
In the Applicant’s Phase 2 study, they detected CABA in the first blood sample collected at 5 
minutes post dose.  CABA levels peaked at 30 minutes post-dose, and at 60 minutes were 
lower than at 30 minutes for most subjects.  Therefore, Dr. Nallani concluded that CABA 
elimination appears to be greater than its formation at the 60 minute post-dose time point. 
 
Dr. Nallani has also concluded that actual relative bioavailability is not needed.  The rationale 
is described in his review as the following:   
 

The sponsor has submitted adequate information to justify that an actual relative 
bioavailability is not needed. The submitted evidence pertains to the following... 

 
a) Lower dose (50 mg) of proposed product (CLOROTEKAL) by intrathecal route 

compared to high dose of Nesacaine by epidural route recorded in publications (up 
to 945 mg). 
 

b) Parent drug, chloroprocaine, could not be detected using validated bioanalytical 
assay. The observed systemic levels of metabolite of chloroprocaine (ACBA) are 
several fold low compared to the exposure data reported in the literature for 
epidural administration for Nesacaine. 

 
Additionally, in an internal clinical pharmacology team meeting (1/31/2017), it was 
decided that since the sponsor used a validated bioanalytical assay the data would be 
considered reliable for the sponsor conducted study. In addition, it was noted that, if 
anything, a more sensitive and specific method developed by the sponsor would only 
detect the drug and its metabolites more accurately and precisely. Therefore, the 
systemic levels of chloroprocaine being undetectable with the proposed drug and route 
of administration would support systemic safety. The scientific “bridge” to Nesacaine 
was established. 

 

6. Clinical Microbiology  
 
This section is not applicable to this New Drug Application. 
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7. Clinical/Statistical- Efficacy 
 
This NDA submission included two studies that primarily supported efficacy.  The first was a 
Phase 2 dose-finding, safety and pharmacokinetic study (CHL1/02-2014) that evaluated three 
doses of chloroprocaine HCl (30, 40, and 50 mg) in adult patients undergoing short duration 
(<40 minutes) elective surgery of the lower limb. The second was a Phase 3 study (CHL1/02-
2006/M) of a non-inferiority design that compared chloroprocaine 50 mg and bupivacaine 10 
mg (5 mg/mL) in adult patients undergoing elective short duration (< 40 minutes) lower 
abdominal surgery. 
 
The primary endpoints for studies CHL1/02-2014 and CHL1/02-2006/M did not evaluate the 
ability of chloroprocaine to provide adequate anesthesia for performing a surgical procedure.  
Time to complete regression of spinal block was evaluated in Study CHL1/02-2014, and does 
not imply that anesthesia was adequate for performing a surgical procedure.  Likewise, onset 
time of sensory block at T10 was evaluated in Study CHL1/02-2006/M, and does not equate to 
adequate anesthesia for performing a surgical procedure.   
 
Because the primary endpoints in the pivotal studies were incapable of demonstrating adequate 
anesthesia for performing a surgical procedure, post hoc analyses of these studies were 
conducted.  The statistical reviewer, Dr. Yan Zhou, describes these analyses as follows: 
 

The efficacy of chloroprocaine was evaluated by examining whether or not a patient 
required rescue medication to complete the surgical procedure. In the phase 2 Study 
CHL1/02-2014, all patients randomized to 50 mg chloroprocaine were able to complete 
surgery without the use of rescue medication. In the phase 3 Study CHL1/02-2006/M, 
60 out of 66 patients (91%) randomized to chloroprocaine were able to complete the 
procedure without requiring rescue medication. Based on clinical interpretation and a 
similar failure rate noted for the control arm, chloroprocaine 50 mg was considered an 
appropriate dose for inducing spinal anesthesia by the clinical review team.  

 
Two additional studies were conducted by the Applicant, and those were also considered for 
their possible support of efficacy.  The first of those studies, CHL1/02-2004, was a Phase 2 
study that the Applicant had originally submitted to the NDA as a literature reference.  
However, during the course of the NDA review, it became apparent that this study had been 
conducted by the Applicant but not submitted with the rest of the NDA.  Furthermore, it was 
of interest because it appeared to have a higher incidence of rescue than the more recent Phase 
2 study, CHL1/02-2014.  However, the Office of Scientific Investigations expressed serious 
concerns about the reliability of the data from this study, although their final assessment was 
pending at the time of writing this review.  Because of those concerns, the efficacy data will 
not be further described in this review or considered in support of the Application. 
 
The second additional study that was conducted by the Applicant and considered possibly 
supportive of efficacy was a prospective, multicenter, open-label, observational study 
conducted as a post-marketing requirement for their European approval (study CHL1/01-
2012/M).  The incidence of rescue administration in CHL1/01-2012/M appeared to be higher 
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It is also notable that four of the five subjects who required rescue (all except subject 121 
whose surgery exceeded 60 minutes in duration) occurred at a single site. 
 
Based on the breakdown of rescue administration, I feel it can be concluded that Clorotekal is 
not appropriate for surgeries in excess of 60 minutes.  However, between 30 and 60 minutes, 
there is no clear time point beyond which the failure rate becomes unacceptable. 
 
Because analysis of the surgical durations and failures did not clearly delineate a maximum 
appropriate surgical duration, and time from injection to surgery start is not accounted for by 
surgical duration, Dr. David Petullo, the statistical team leader, provided descriptive statistics 
for the times from injection to several time points, as well as surgery times.  Those results 
follow: 
 
Table 1:  Study CHL1/01-2006/M Duration data in minutes (N = 66) 
 Mean Median Minimum Maximum 
Time from injection to surgery start  16 15 3 42 
Time from injection to surgery end 39 34 9 90 
Time from injection to resolution of motor block  101 100 40 194 
Time from surgery start to surgery finish 23 20 3 78 
 
The above data demonstrate a wide range in time from injection to surgery start, which could 
contribute to the difficulty in delineating a maximum appropriate surgical duration.  However, 
they also demonstrate a strikingly wide range in time from injection to resolution of motor 
block that supports the notion of inter-subject variability in duration of anesthesia. 
 
For the Phase 2 study CHL1/01-2014, the Applicant was able to provide precise surgical 
duration data that are presented in the following figure: 
 
Figure 2:  Study CHL1/01-2014 Surgery duration by subject 

 
Note:  Gray = 30 mg; blue = 40 mg; black = 50 mg 
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There were four cases of TNS in the Applicant’s pharmacovigilance database.   

 this small number of reported TNS cases 
further supports an acceptably low incidence of TNS with the Applicant’s intrathecal 
chloroprocaine product. 
 
Other neurologic adverse events of interest are the broad category of adverse events associated 
with neurologic deficits.  These are of particular concern with chloroprocaine because in the 
1980s, inadvertent intrathecal injection of chloroprocaine reportedly caused serious neurologic 
injuries (e.g., arachnoiditis, cauda equina syndrome, and paresis).  It has been concluded that 
these adverse events resulted from the preservative, sodium bisulfite, in combination with low 
pH.  Preservative-free formulations have been marketed since 1996 and have been without 
similar adverse events.  Nonetheless, the characterization of any risk of neurologic injuries 
with intrathecal administration of CLOROTEKAL seems important.   
 
In their clinical study database, the Applicant identified no subjects with neurologic adverse 
events akin to those seen with chloroprocaine in the 1980s.  However, two possible cases of 
cauda equina syndrome (CES) were included in the NDA.   
 
The first case of possible CES was identified in the Applicant’s pharmacovigilance database.  
It involved relatively brief symptoms of numbness, urinary retention, and dysesthesia after 
administration of chloroprocaine 50 mg.  Based on the limited information provided in this 
Application about the case, the diagnosis is unclear, although the French regulatory authority 
reportedly classified it as “probable cauda equina syndrome.” 
 
The second case was described in the published literature.  It involved administration of 
chloroprocaine 40 mg (20 mg/mL) mixed with 12.5 mcg fentanyl to a subject enrolled in a 
small clinical trial.  The subject developed weakness, numbness, pain, urinary retention, and 
absence of deep tendon reflexes, and was diagnosed with incomplete CES.  The estimated 
incidence of CES with spinal anesthesia is 0.1 per 10,000  (Brull, McCartney, Chan, & El-
Beheiry, 2007), and its occurrence in a small controlled study raises questions about whether 
there is a potential problem with higher doses or concentrations of chloroprocaine or its 
combination with fentanyl.   
 
A risk of CES related to higher doses or concentrations of chloroprocaine or its combination 
with fentanyl was not raised as a specific concern in Dr. Alla Bazini’s clinical review.  
Administration of doses greater than 50 mg seem improbable with this product because the 
clinician would have to use two vials, and administration of concentrations greater than one 
percent are impossible with this product.  Therefore, a dose- or concentration-related toxicity 
is not likely to be observed in the clinical setting.  However, it is possible that clinicians will 
combine Clorotekal with fentanyl in an effort to prolong analgesia without increasing the local 
anesthetic dose, as is sometimes done with other intrathecally administered local anesthetics.  
Therefore, a potential problem related to chloroprocaine’s combination with fentanyl might be 
pertinent to this product, even if it is labeled not to be mixed or diluted with other products. 
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9. Advisory Committee Meeting  
 
An Advisory Committee meeting was not held for this New Drug Application. 
 

10. Pediatrics 
 
This New Drug Application requires a pediatric assessment.  However, pediatric studies were 
deferred and not included in the submission because the chloroprocaine product was ready for 
approval for use in adults before pediatric studies could be completed.  The Pediatric Review 
Committee agreed with the deferral of pediatric studies and their conduct as postmarketing 
requirements under the Pediatric Research Equity Act. 

 

11. Other Relevant Regulatory Issues  
 
At the time of writing this review, the Office of Scientific Investigations had not finalized its 
review and was waiting for final reports regarding two of the inspected sites.  Based on the 
available information, Dr. Janice Pohlman, the OSI Clinical Team Leader, expressed he 
various concerns about all four sites, mostly relating to blinding but also related to protocol 
deviations.  Concerns with the 2004 Phase 2 study were numerous and also included adverse 
event discrepancies and under-reporting.  Dr. Pohlman was uncertain if their final conclusion 
would be that the submitted in the NDA are reliable. 
 

12. Labeling  
One primary consideration is the appropriate indication for this product.  As described in 
Section 7 of this memo, the data do not clearly delineate an appropriate maximum duration for 
labeling.  Therefore, I recommend that the product be approved for the general indication of 
subarachnoid block (spinal anesthesia), as we had discussed at the PIND meeting in 2013.  The 
dose should be limited to 50 mg because the NDA contains  data to support efficacy 

.  I recommend that the procedures that were studied and their durations be 
included in Clinical Studies section in order to inform clinicians about the basis of approval 
and the limitations of the data. 

Also appropriate for inclusion in the Clinical Studies section is the basis of our efficacy 
conclusions.  Our efficacy conclusions are based not on the studies’ primary endpoints, but 
rather on the post hoc analysis of procedure success without rescue administration. 

Another major consideration for labeling is the inclusion of language from the reference 
product labeling.  Much of the language proposed by the Applicant and taken from Nesacaine 
is pertinent.  However, because of the different dosing and route of administration, some of the 
reference labeling that the Applicant proposed to include in labeling was determined not to be 
appropriate. 
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A final consideration is the content of the Adverse Reactions section.  In order to be consistent 
with current best labeling practices, the adverse event incidence table should include only the 
50 mg dose, since that is the  intend to approve, and only the controlled studies.  
Furthermore, because of the discrepancies noted in adverse events by OSI, the 2004 Phase 2 
study should not be included in the table.  A final point regarding the Adverse Reactions 
section is that CES and transient neurologic symptoms, which have been reported in the 
Applicant’s pharmacovigilance database, should be included. 
 

13. Recommendations/Risk Benefit Assessment  
 
Recommended Regulatory Action  
I recommend approval. 
 
Risk Benefit Assessment 
In general, the risks of spinal anesthetics, including this product, relate to sympathetic block 
and neurotoxicity.  This product does not appear to have different or greater risks than the 
other approved products for spinal anesthesia, lidocaine and bupivacaine.  The possible 
exception is the risk of CES.   
 
CES is a devastating complication and ideally its incidence would be known and taken into 
consideration in the risk-benefit assessment of a product.  Based on the Applicant’s clinical 
study database, which identified no cases of CES, we can conclude with 95% confidence that 
the incidence with Clorotekal 50 mg is less than 1.2%.  There was one possible CES case with 
Clorotekal that was identified in the Applicant’s pharmacovigilance database, and another case 
using a higher dose and concentration of chloroprocaine in combination with fentanyl that was 
identified in the published literature.  However, estimating the incidence of CES based on 
these cases cannot be reliably done.  It is possible that the incidence of CES with 
chloroprocaine is greater than the published estimated incidence of CES after spinal anesthesia 
of 1 in 100,000.  However, determining if the CES incidence with chloroprocaine exceeds 1 in 
100,000 would require study of several hundred thousand patients, which is not reasonable.  
Therefore, in order to approve the product, we must accept that the risk is less than 1.2% but 
may be higher with chloroprocaine than with other products approved for spinal anesthesia. 
 
Another risk with this Application is the inadequate nonclinical characterization of the 
product’s toxicological potential.  This information is generally used to support initiation of 
human studies, but in this case, the studies were performed outside the United States and not 
under an IND.  Such characterization would help to inform the adverse events that might be 
seen in clinical practice, particularly with administration of doses exceeding the labeled dose 
of 50 mg.  This information, while important, should not preclude approval.  This is because 
administration of doses greater than 50 mg seems unlikely because it would require clinicians 
to use two vials, increasing cost and the important contamination risk for this intrathecally 
administered product.  
  
The primary benefit of Clorotekal is that it gives clinicians an option for spinal anesthesia of 
short duration with what appears to be a reasonable side effect profile.  Lidocaine, while 
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approved for spinal anesthesia, has a high incidence of TNS that has limited its use.   
Clorotekal appears to have a much lower TNS incidence than lidocaine, and otherwise, a 
similar side effect profile.  This alternative might be particularly useful for patients undergoing 
short procedures on the lower part of the body where avoidance of general anesthesia is 
desirable, because of patient preference or medical conditions, for example, malignant 
hyperthermia susceptibility, difficult airway, or severe asthma. 
 
In addition to being a benefit, chloroprocaine’s short duration of action is also a risk, because 
there will certainly be instances when the product wears off before a surgical procedure is 
finished.  That risk is mitigated by the ability of clinicians to administer rescue medications in 
the settings where spinal anesthetics are administered.  Also mitigating is the anesthesia 
community’s decades of experience with chloroprocaine, including its epidural administration 
for surgical procedures.  Furthermore, details regarding the procedure durations to be included 
in the Clinical Studies section of the Clorotekal labeling plus all that has been published about 
the duration of intrathecal chloroprocaine are also mitigating.  Nonetheless, it will be the 
clinician’s responsibility to identify appropriate procedures for Clorotekal based on what is 
known about the drug’s duration of action and what can be anticipated regarding the surgical 
end time. 
 
Recommendation for Postmarketing Risk Evaluation and Management Strategies 
I do not recommend any Risk Evaluation and Management Strategies. 
 
Recommendation for other Postmarketing Requirements and Commitments 
I recommend two PMRs.  The first is for a pediatric study under PREA.  Spinal anesthetics are 
performed in pediatric patients and the efficacy of this product for surgical procedures in 
pediatric patients should be evaluated under PREA.  
 
The second PMR is a repeat-dose toxicology study in dogs to better characterize the 
toxicological profile of intrathecal chloroprocaine.  The potential value in a repeat-dose 
toxicology study in dogs would be understanding the toxicological risk of the drug being 
administered in doses or concentrations that exceed 50 mg.  In the clinical setting, I believe 
single-dose administration in excess of 50 mg is unlikely given the 50 mg vial content, and 
administration of concentrations greater than 1% impossible.  However, prolonged exposure is 
possible because spinal catheters may be reemerging in the United States and they are being 
used in Europe (Forster, Rosenberg, & Niemi, 2006).  For that reason it seems prudent to have 
the applicant conduct a repeat-dose toxicology study as a PMR.  Findings from the study could 
potentially be incorporated into Warnings and Precautions or Nonclinical Toxicology sections 
of labeling.  
 
CES is a complication that is too rare for its incidence to be reasonably determined via 
premarket studies, and a PMR to evaluate the risk of CES with intrathecal chloroprocaine was 
considered.  Specifically, we considered the possibility of using enhanced pharmacovigilance 
to better characterize the risk of CES.  However, Drs. Sara Camilli and Allen Brinker of the 
Office of Surveillance and Epidemiology, Division of Pharmacovigilance felt that enhanced 
pharmacovigilance would not be useful because CES has already been reported with 
intrathecal chloroprocaine and because it is not a tool that allows for determination of 
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incidence.  Furthermore, I learned that CDER does not currently have the capability to 
evaluate inpatient or intraoperative medication data through, for example, Sentinel, such that 
relationships between CES and chloroprocaine could be explored through database analyses.  
Because there doesn’t appear to be a reasonable means for characterizing the risk of this rare 
complication, I do not recommend a PMR for this purpose. 

Reference ID: 4157158



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

LEAH H CRISAFI
09/22/2017

RIGOBERTO A ROCA
09/22/2017
I concur with Dr. Crisafi's assessment and recommendations.

Reference ID: 4157158




