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1.3 Recommendations
1.3.1 Approvability
From a nonclinical perspective, the NDA may be approved. However, the proposed 
labeling might require further discussion among the nonclinical, clinical, and maternal 
health review teams before a final labeling revision is recommended. 

1.3.2 Additional Non Clinical Recommendations
N/A 

1.3.3 Labeling
The Applicant’s proposed label language is shown in the 2nd column (from left) of the 
table below. The right columns summarize this reviewer’s recommended changes, 
rationale for this reviewer’s recommended changes and general comments. The final 
label, which will be based on further internal discussion and negotiations with the 
Applicant, can be found in the Action letter.

Listed Drug (QUELICIN) 
Labeling

Applicant’s Proposed 
Labeling

Recommended 
Changes to Proposed 
Labeling

Rationale for 
recommended 
changes/Comment
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2 Drug Information
2.1 Drug
CAS Registry Number: 6101-15-1

Generic Name: Succinylcholine Chloride

Code Name: N/A

Chemical Name:  Ethanaminium, 2,2'-[(1,4-dioxo-1,4-butanediyl) bis(oxy)] bis [N, N, N-
trimethyl]-, dichloride dihydrate

Molecular Formula/Molecular Weight:  C14H30C12N2O4 · 2H2O/ 397.34

Structure or Biochemical Description: 

Pharmacologic Class:  Ester local anesthetic (Established Pharmacological 
Class)

2.2 Relevant INDs, NDAs, BLAs and DMFs

App type/# Product Sponsor/Applicant Indication/Comment
NDA 008845 Quelicin (succinylcholine) Hospira Adjunct to general 

anesthesia, to facilitate 
tracheal intubation,
and to provide skeletal 
muscle relaxation during 
surgery or mechanical 
ventilation.

2.3 Drug Formulation
The product, Succinylcholine Chloride Injection, USP, Preservative-Free, is
packaged in one configuration as a 5 mL fill (20 mg/mL concentration) in a 5 mL single 
dose prefilled syringe.
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Leachable screening was conducted with 3 lots of stability samples. Since, the 
Succinylcholine Chloride Injection is a refrigerated product (2-8oC) with a proposed shelf 
life of at least 15 months, to understand the leaching kinetics to assess the safety of the 
product, 0-month (bulk solution without contact with CCS), 12-month, and 18-month 
long-term stability samples were screened for leachables. Leachable screening results 
are listed in Applicant’s Table 17 (below). 

Toxicological Risk Assessments
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2.6 Proposed Clinical Population and Dosing Regimen
 Recommended dose in adults (2.1) 

o For short surgical procedures: 0.6 mg/kg injection given intravenously
o For long surgical procedures: 2.5 and 4.3 mg per minute 

 Recommended dose in pediatrics (2.2)
o For tracheal intubation in infants: 2 mg/kg
o For tracheal intubation in older pediatric patients, and adolescents: 1 

mg/kg

Reference ID: 4844885

(b) (4)



NDA 215143 Succinylcholine Chloride Reviewer: Imran M. Khan, PhD

41

2.7 Regulatory Background

3 Studies Submitted and Reviewed
Leachable Assessment of Product Contact Parts for Succinylcholine Chloride Injection, 
USP, 20 mg/mL; 5 mL Fill in a 5 mL Syringe 

3.3 Previous Reviews Referenced
None

4 Pharmacology
No new pharmacology studies were submitted with this NDA or required for this 
505(b)(2) application. According to the referenced product labeling:

Succinylcholine is a depolarizing skeletal muscle relaxant. As does acetylcholine, it 
combines with the cholinergic receptors of the motor end plate to produce 
depolarization. This depolarization may be observed as fasciculations. Subsequent 
neuromuscular transmission is inhibited so long as adequate concentration of 
succinylcholine remains at the receptor site. Onset of flaccid paralysis is rapid (less than 
one minute after intravenous administration), and with single administration lasts 
approximately 4 to 6 minutes.

The paralysis following administration of succinylcholine is progressive, with differing 
sensitivities of different muscles. This initially involves consecutively the levator muscles 
of the face, muscles of the glottis and finally the intercostals and the diaphragm and all 
other skeletal muscles.

5 Pharmacokinetics/ADME/Toxicokinetics
No new nonclinical PK/ADME/TK studies were submitted with this NDA or required for 
this 505(b)(2) application.

6 General Toxicology
No new nonclinical general toxicology studies were submitted with this NDA or required 
for this 505(b)(2) application as an adequate bridge (i.e., biobridge) was established for 
this product to the referenced product Quelicin.

7 Genetic Toxicology
No new genetic toxicology studies were conducted for this NDA or required for this 
505(b)(2) application. The Applicant is relying upon the Agency’s previous finding of 
safety for Quelicin. The referenced product label does not include nonclinical genetic 
toxicology data and currently states the following:
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Genetic toxicology studies have not been completed to evaluate the genotoxic 
potential of succinylcholine.

8 Carcinogenicity
No carcinogenicity studies were submitted with the NDA and none were required as the 
proposed use is for an acute indication. The Applicant is relying upon the Agency’s 
previous finding of safety for Quelicin. The referenced product label does not include 
any carcinogenicity data. 

9 Reproductive and Developmental Toxicology
No new nonclinical reproductive and developmental toxicology studies were submitted 
with this NDA or required for this 505(b)(2) application. The Applicant is relying upon the 
Agency’s previous finding of safety for Quelicin. The referenced product label does not 
include any nonclinical reproductive and developmental toxicity data. 

As part of the requirement under the Pregnancy Lactation and Labeling Rule (PLLR), 
the Applicant was required to conduct a review of the literature to determine if there are 
any reproductive and developmental toxicity data for succinylcholine chloride in the 
public domain. However, during preliminary review it was found that the Applicant did 
not provide a full list of the nonclinical articles that were identified related to the potential 
developmental and reproductive toxicity of succinylcholine or their rationale for including 
or not including specific findings in the label in their submission. Therefore, an 
Information Request was sent asking the Applicant to submit all relevant articles to the 
NDA and provide a summary for each article that includes a justification for why the 
findings should or should not be included in labeling. 

In their response (SDN 6, 01/14/2021), the Applicant provided a report documenting the 
systematic literature search strategy, and results of their search which identified 3 
articles with respect to relevant nonclinical studies identified in the search activity. 
Based on the narrative of their search strategy it appears that their primary search 
activity focused on PUBMED and other databases using the appropriate keywords 
covering the period from 1950 to June 2020. As stated above, the Applicant identified 
three (3) publications that they proposed to have relevant information based on their 
validity criteria.

This Reviewer also conducted an independent search and identified two articles that 
were related to reproductive or developmental toxicities of succinylcholine in animals. 
Upon preliminary review of the studies listed in the search activity, the reviewer 
determined that the study by Drabkova et al. (1973) was identified both by the Applicant 
and the reviewer. However, the other two studies (Gibbs 1974, and Moya and 
Kvisselgard 1961) were not relevant as the one by Gibbs et al. was a review article (not 
original article) and the other was a clinical study where unpublished nonclinical studies 
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examining the effect of succinylcholine in full term rabbits were reported. All three 
articles identified by the Applicant are listed below.

1. Drábková J, Crul JF, van der Kleijn E. Placental transfer of 14C labelled 
succinylcholine in near-term Macaca mulatta monkeys. Br J Anaesth. 
1973;45(11):1087-96.

2. Gibb DB. Suxamethonium--a review. Pharmacological actions of suxamethonium 
apart from its neuromuscular blocking effect. Anaesth Intensive Care. 1974;2(1):9-
26.

3. Moya F, Kvisselgaard N. The placental transmission of succinylcholine. 
Anesthesiology. 1961;22:1-6.

This reviewer evaluated the original articles by Drabkova et al. (1973) (identified both by 
the Applicant and the reviewer) and Wiqvist and Wahlin (1962) and summary of the 
evaluations of these studies are described below. 

1. Drabkova, J. Crul, J. F. and Van der Kleijn, E. Placental transfer of 14C-labeled 
succinylcholine in near term Macaca mulatta monkeys. Br J Anaesth. 
1973;45(11):1087-96.

The data showing transfer of succinylcholine (SC) across the placental barrier has been 
controversial. There are studies that suggest there is no transfer across placental 
membrane after injection of SC in the mother. However, in animal studies, a rapid 
placental transmission of similar drugs like hexamethonium and decamethonium, has 
been observed with their 14C radiolabel analogs in rats and rabbits. Pseudo 
cholinesterase that breaks SC to inactive metabolites is found to be lower in plasma of 
pregnant women and also in the newborn infants. Thus, the authors of this study argue 
that there is a distinct possibility that SC could transfer across placental barrier and then 
could have untoward effects on the fetus. Accordingly, these authors undertook the 
study with 14C labelled SC to evaluate if there is transfer of SC across placental 
membrane in Macaca mulatta (Rhesus) monkeys.

Twenty-three near-term Macaca mulatta monkeys (weight range 3.5-11.0 kg) were 
studied. The age of gestation was determined by the progress of ossification in the 
fetus. A femoral artery and a vein were cannulated. After laparotomy the uterus was 
exposed. One of the interplacental branches of the umbilical vein coming from the 
succenturiate placenta was dissected and cannulated against the direction of blood 
flow, keeping the amniotic sac intact. During the actual experiment the uterus lay in the 
abdominal cavity in its natural position. 14C succinylcholine (NEN Corporation, specific 
activity 5 mcCi/mg/10 mL) was injected intravenously at a dose of 2 mL/kg. Sample size 
for determination of radioactivity were 1 mL for maternal blood, 0.1 mL for fetal blood 
and amniotic fluid. Samples (1 mL for maternal blood and 0.1 mL for fetal blood and 
amniotic fluid) were taken from the maternal femoral artery, the umbilical vein and from 
the amniotic sac.
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Upon injection of 14C succinylcholine intravenously, via the abdominal aorta or into the 
amniotic fluid, the radiolabel was found in fetal blood within 1 minute and showing peak 
between 5 to 10 min (see Table III and Fig 2 below). Moreover, the concentration ratio 
of fetal to maternal of 14C succinylcholine was independent of the corresponding 
maternal concentration. 

However, following intra-aortic injection peak fetal concentrations were reached earlier 
and were approximately 3 times higher than after the same dose given intravenously 
(Fig 6). 

Reference ID: 4844885



NDA 215143 Succinylcholine Chloride Reviewer: Imran M. Khan, PhD

45

Intravenous injection of 3 mg/kg of 14C succinylcholine in the mother lead to 
concentration time course in the maternal plasma that was significantly different from 
that from 2 mg/kg dose; however, the time to reach the peak effects and peak 
concentration in fetal circulation were similar (Figs 2 and 5). Furthermore, repeated 
intravenous dosing in the mother lead to concentration of 14C succinylcholine in the 
amniotic fluid that was additive. Based on their data the authors concluded that although 
smaller doses of 1 mg/kg of succinylcholine in obstetric anesthesia before delivery may 
not endanger the fetus, larger doses or small doses at repeated dose intervals may 
affect the neuromuscular transmission in the fetus and newborn.
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Reviewer’s Note: There have been conflicting reports on the transfer of succinylcholine 
across placental barrier in rhesus monkeys. Using 14C succinylcholine, a radiolabeled 
succinylcholine analog, the authors of this study demonstrated quite convincingly that 
there is transfer of SC across placental membrane from the mother to the fetus and that 
such transfer could lead to altered neuromuscular transmission in the fetus and 
newborn. However, this observation was discussed with the clinical and maternal health 
(MH) team to determine if such information would be useful to the clinician for 
prescribing the product given that the proposed labeling includes human data describing 
placental transmission of succinylcholine. Therefore, even though the reviewer concurs 
with the Applicant stance that such information is important, at this point I am not 
convinced that the information need be included in the PI given the human data.

2. Wiqvist N, Wahlin A. Effect of succinylcholine on uterine motility. Acta Anaesthesiol 
Scand. 1962;6:71-5

Vertebrate non-striated muscles are categorized into two types: multi-unit 
muscles/striated and visceral or smooth muscles. The former group includes the 
nictitating membrane and the muscles in the blood-vessel walls and their conduction is 
mediated by autonomic nerve fibers. Succinylcholine induces relaxation of these 
muscles. On the other hand, in smooth muscle organs represented by intestine, ureter 
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and uterus, conduction is propagated from muscle fiber to fiber. The authors states that 
very few studies have been made on the effect of succinylcholine on this group (during 
the time the study has been published). In the published study, the authors wanted to 
study whether succinylcholine had any influence on the uterine motility and tone in 
animals and on human subjects.

Spontaneous uterine motility was recorded in vivo in the non-pregnant cat and rat. 
Anesthetized animals were maintained on a ventilator. The uterus was cannulated with 
a polythene tube after incision through the midline. The polythene tube was connected 
with a transducer and the intra-uterine pressure recorded on a Grass instrument. 
Carotid arteries were cannulated to measure arterial pressure. In humans, pregnant 
women at the third or fourth month of gestation undergoing legal abortion were 
included. The amniotic cavity was punctured transabdominally with a needle; a thin 
polythene catheter was introduced, and the amniotic pressure recorded. In cats, 1-2 mg 
of succinylcholine in 1 mL Ringer solution did not change the uterine motility. In rats, 
even a higher dose of 3 mg that was sufficient to cause respiratory arrest did not result 
in noticeable change in uterine contractility or rhythm (Fig 1).

The authors also concluded that succinylcholine did not have any effect on the human 
uterus as it did not block the appearance of strong uterine contractions induced by 
oxytocin.

Reviewer’s note: This study was conducted in 1962, which is more than 50 years ago. 
The setup of the experimental techniques as well as results are pretty straight forward. 
However, it is not clear to this reviewer how many rats and cats each were used in the 
study. Moreover, the study lacks some details, e.g., no positive controls were used in 
the experiment. Therefore, even though the results are intriguing, this reviewer does not 
find it necessary to include the information in the label. Given the extensive clinical use 
of the drug, data from humans is more appropriate to inform any labeling 
recommendations.
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10 Special Toxicology Studies
No special toxicology studies were submitted with this NDA. 

11 Integrated Summary and Safety Evaluation
NDA 215143 was submitted to seek marketing approval for Succinylcholine Chloride 
Injection, USP 20 mg/mL, as an adjunct to general anesthesia, to facilitate tracheal 
intubation, and to provide skeletal muscle relaxation during surgery or mechanical 
ventilation. The NDA was submitted as a 505(b)(2) application relying on the Agency’s 
previous finding of safety and efficacy of the listed drug QUELICIN™ (succinylcholine 
chloride injection, USP) approved under NDA 008845 for Hospira, Inc. Since the NDA is 
a 505(b)(2) application and an adequate scientific bridge was established between this 
product and the referenced product indicating that exposures are comparable, no new 
nonclinical studies for succinylcholine were submitted with this NDA or required. 

Drug substance impurities and drug product degradants are either within specification 
limits according to ICH Q3A(R2) and Q3B(R2) guidances, respectively, or their levels 
can be justified to be safe for human use based on prevailing data for the referenced 
approved product for the same route and indication. In addition, the detected 
degradants succinylmonocholine and succinic acid are major human metabolites, and 
therefore, the specifications are considered adequate.

Although numerous potential leachables including elemental impurities were identified 
during the extractable study with the container closure system, only 2 organic and 2 
USP <232> elemental leachables were found in the long-term stability sample at or 
above the default reporting limit of  mcg/mL. Nevertheless, the maximum levels of 
these organic compounds and elemental impurities that could be potentially 
administered daily to humans are not of human safety concern as they are within the 
permissible daily exposure limits for these organic compounds and elemental impurities.

12 Appendix/Attachments
N/A

References
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1.3 Recommendations
1.3.1 Approvability
From a nonclinical perspective, the NDA may be approved. However, the proposed 
labeling might require further discussion among the nonclinical, clinical, and maternal 
health review teams before a final labeling revision is recommended. 

1.3.2 Additional Non Clinical Recommendations
N/A 

1.3.3 Labeling
The Applicant’s proposed label language is shown in the 2nd column (from left) of the 
table below. The right columns summarize this reviewer’s recommended changes, 
rationale for this reviewer’s recommended changes and general comments. The final 
label, which will be based on further internal discussion and negotiations with the 
Applicant, can be found in the Action letter.

Listed Drug (QUELICIN) 
Labeling

Applicant’s Proposed 
Labeling

Recommended 
Changes to Proposed 
Labeling

Rationale for 
recommended 
changes/Comment
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There are no studies to 
evaluate the potential 
impact of succinylcholine 
on fertility.

There are no studies to 
evaluate the potential 
impact of succinylcholine 
on fertility.

Impairment of Fertility
There are no studies to 
evaluate the potential 
impact of succinylcholine 
on fertility.

2 Drug Information
2.1 Drug
CAS Registry Number: 6101-15-1

Generic Name: Succinylcholine Chloride

Code Name: N/A

Chemical Name:  Ethanaminium, 2,2'-[(1,4-dioxo-1,4-butanediyl) bis(oxy)] bis [N, N, N-
trimethyl]-, dichloride dihydrate

Molecular Formula/Molecular Weight:  C14H30C12N2O4 · 2H2O/ 397.34

Structure or Biochemical Description: 

Pharmacologic Class:  Ester local anesthetic (Established Pharmacological 
Class)

2.2 Relevant INDs, NDAs, BLAs and DMFs

App type/# Product Sponsor/Applicant Indication/Comment
NDA 008845 Quelicin (succinylcholine) Hospira Adjunct to general 

anesthesia, to facilitate 
tracheal intubation,
and to provide skeletal 
muscle relaxation during 
surgery or mechanical 
ventilation.

2.3 Drug Formulation
The product, Succinylcholine Chloride Injection, USP, Preservative-Free, is
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Leachable screening was conducted with 3 lots of stability samples. Since, the 
Succinylcholine Chloride Injection is a refrigerated product (2-8oC) with a proposed shelf 
life of at least 15 months, to understand the leaching kinetics to assess the safety of the 
product, 0-month (bulk solution without contact with CCS), 12-month, and 18-month 
long-term stability samples were screened for leachables. Leachable screening results 
are listed in Applicant’s Table 17 (below). 

Toxicological Risk Assessments
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2.6 Proposed Clinical Population and Dosing Regimen
 Recommended dose in adults (2.1) 

o For short surgical procedures: 0.6 mg/kg injection given intravenously
o For long surgical procedures: 2.5 and 4.3 mg per minute 

 Recommended dose in pediatrics (2.2)
o For tracheal intubation in infants: 2 mg/kg
o For tracheal intubation in older pediatric patients, and adolescents: 1 

mg/kg

Reference ID: 4831033

(b) (4)



NDA 215143 Succinylcholine Chloride Reviewer: Imran M. Khan, PhD

41

2.7 Regulatory Background

3 Studies Submitted and Reviewed
Leachable Assessment of Product Contact Parts for Succinylcholine Chloride Injection, 
USP, 20 mg/mL; 5 mL Fill in a 5 mL Syringe 

3.3 Previous Reviews Referenced
None

4 Pharmacology
No new pharmacology studies were submitted with this NDA or required for this 
505(b)(2) application. According to the referenced product labeling:

Succinylcholine is a depolarizing skeletal muscle relaxant. As does acetylcholine, it 
combines with the cholinergic receptors of the motor end plate to produce 
depolarization. This depolarization may be observed as fasciculations. Subsequent 
neuromuscular transmission is inhibited so long as adequate concentration of 
succinylcholine remains at the receptor site. Onset of flaccid paralysis is rapid (less than 
one minute after intravenous administration), and with single administration lasts 
approximately 4 to 6 minutes.

The paralysis following administration of succinylcholine is progressive, with differing 
sensitivities of different muscles. This initially involves consecutively the levator muscles 
of the face, muscles of the glottis and finally the intercostals and the diaphragm and all 
other skeletal muscles.

5 Pharmacokinetics/ADME/Toxicokinetics
No new nonclinical PK/ADME/TK studies were submitted with this NDA or required for 
this 505(b)(2) application.

6 General Toxicology
No new nonclinical general toxicology studies were submitted with this NDA or required 
for this 505(b)(2) application as an adequate bridge (i.e., biobridge) was established for 
this product to the referenced product Quelicin.

7 Genetic Toxicology
No new genetic toxicology studies were conducted for this NDA or required for this 
505(b)(2) application. The Applicant is relying upon the Agency’s previous finding of 
safety for Quelicin. The referenced product label does not include nonclinical genetic 
toxicology data and currently states the following:
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Genetic toxicology studies have not been completed to evaluate the genotoxic 
potential of succinylcholine.

8 Carcinogenicity
No carcinogenicity studies were submitted with the NDA and none were required as the 
proposed use is for an acute indication. The Applicant is relying upon the Agency’s 
previous finding of safety for Quelicin. The referenced product label does not include 
any carcinogenicity data. 

9 Reproductive and Developmental Toxicology
No new nonclinical reproductive and developmental toxicology studies were submitted 
with this NDA or required for this 505(b)(2) application. The Applicant is relying upon the 
Agency’s previous finding of safety for Quelicin. The referenced product label does not 
include any nonclinical reproductive and developmental toxicity data. 

As part of the requirement under the Pregnancy Lactation and Labeling Rule (PLLR), 
the Applicant was required to conduct a review of the literature to determine if there are 
any reproductive and developmental toxicity data for succinylcholine chloride in the 
public domain. However, during preliminary review it was found that the Applicant did 
not provide a full list of the nonclinical articles that were identified related to the potential 
developmental and reproductive toxicity of succinylcholine or their rationale for including 
or not including specific findings in the label in their submission. Therefore, an 
Information Request was sent asking the Applicant to submit all relevant articles to the 
NDA and provide a summary for each article that includes a justification for why the 
findings should or should not be included in labeling. 

In their response (SDN 6, 01/14/2021), the Applicant provided a report documenting the 
systematic literature search strategy, and results of their search which identified 3 
articles with respect to relevant nonclinical studies identified in the search activity. 
Based on the narrative of their search strategy it appears that their primary search 
activity focused on PUBMED and other databases using the appropriate keywords 
covering the period from 1950 to June 2020. As stated above, the Applicant identified 
three (3) publications that they proposed to have relevant information based on their 
validity criteria.

This Reviewer also conducted an independent search and identified two articles that 
were related to reproductive or developmental toxicities of succinylcholine in animals. 
Upon preliminary review of the studies listed in the search activity, the reviewer 
determined that the study by Drabkova et al. (1973) was identified both by the Applicant 
and the reviewer. However, the other two studies (Gibbs 1974, and Moya and 
Kvisselgard 1961) were not relevant as the one by Gibbs et al. was a review article (not 
original article) and the other was a clinical study where unpublished nonclinical studies 
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examining the effect of succinylcholine in full term rabbits were reported. All three 
articles identified by the Applicant are listed below.

1. Drábková J, Crul JF, van der Kleijn E. Placental transfer of 14C labelled 
succinylcholine in near-term Macaca mulatta monkeys. Br J Anaesth. 
1973;45(11):1087-96.

2. Gibb DB. Suxamethonium--a review. Pharmacological actions of suxamethonium 
apart from its neuromuscular blocking effect. Anaesth Intensive Care. 1974;2(1):9-
26.

3. Moya F, Kvisselgaard N. The placental transmission of succinylcholine. 
Anesthesiology. 1961;22:1-6.

This reviewer evaluated the original articles by Drabkova et al. (1973) (identified both by 
the Applicant and the reviewer) and Wiqvist and Wahlin (1962) and summary of the 
evaluations of these studies are described below. 

1. Drabkova, J. Crul, J. F. and Van der Kleijn, E. Placental transfer of 14C-labeled 
succinylcholine in near term Macaca mulatta monkeys. Br J Anaesth. 
1973;45(11):1087-96.

The data showing transfer of succinylcholine (SC) across the placental barrier has been 
controversial. There are studies that suggest there is no transfer across placental 
membrane after injection of SC in the mother. However, in animal studies, a rapid 
placental transmission of similar drugs like hexamethonium and decamethonium, has 
been observed with their 14C radiolabel analogs in rats and rabbits. Pseudo 
cholinesterase that breaks SC to inactive metabolites is found to be lower in plasma of 
pregnant women and also in the newborn infants. Thus, the authors of this study argue 
that there is a distinct possibility that SC could transfer across placental barrier and then 
could have untoward effects on the fetus. Accordingly, these authors undertook the 
study with 14C labelled SC to evaluate if there is transfer of SC across placental 
membrane in Macaca mulatta (Rhesus) monkeys.

Twenty-three near-term Macaca mulatta monkeys (weight range 3.5-11.0 kg) were 
studied. The age of gestation was determined by the progress of ossification in the 
fetus. A femoral artery and a vein were cannulated. After laparotomy the uterus was 
exposed. One of the interplacental branches of the umbilical vein coming from the 
succenturiate placenta was dissected and cannulated against the direction of blood 
flow, keeping the amniotic sac intact. During the actual experiment the uterus lay in the 
abdominal cavity in its natural position. 14C succinylcholine (NEN Corporation, specific 
activity 5 mcCi/mg/10 mL) was injected intravenously at a dose of 2 mL/kg. Sample size 
for determination of radioactivity were 1 mL for maternal blood, 0.1 mL for fetal blood 
and amniotic fluid. Samples (1 mL for maternal blood and 0.1 mL for fetal blood and 
amniotic fluid) were taken from the maternal femoral artery, the umbilical vein and from 
the amniotic sac.
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Upon injection of 14C succinylcholine intravenously, via the abdominal aorta or into the 
amniotic fluid, the radiolabel was found in fetal blood within 1 minute and showing peak 
between 5 to 10 min (see Table III and Fig 2 below). Moreover, the concentration ratio 
of fetal to maternal of 14C succinylcholine was independent of the corresponding 
maternal concentration. 

However, following intra-aortic injection peak fetal concentrations were reached earlier 
and were approximately 3 times higher than after the same dose given intravenously 
(Fig 6). 
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Intravenous injection of 3 mg/kg of 14C succinylcholine in the mother lead to 
concentration time course in the maternal plasma that was significantly different from 
that from 2 mg/kg dose; however, the time to reach the peak effects and peak 
concentration in fetal circulation were similar (Figs 2 and 5). Furthermore, repeated 
intravenous dosing in the mother lead to concentration of 14C succinylcholine in the 
amniotic fluid that was additive. Based on their data the authors concluded that although 
smaller doses of 1 mg/kg of succinylcholine in obstetric anesthesia before delivery may 
not endanger the fetus, larger doses or small doses at repeated dose intervals may 
affect the neuromuscular transmission in the fetus and newborn.
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Reviewer’s Note: There have been conflicting reports on the transfer of succinylcholine 
across placental barrier in rhesus monkeys. Using 14C succinylcholine, a radiolabeled 
succinylcholine analog, the authors of this study demonstrated quite convincingly that 
there is transfer of SC across placental membrane from the mother to the fetus and that 
such transfer could lead to altered neuromuscular transmission in the fetus and 
newborn. However, this observation was discussed with the clinical and maternal health 
(MH) team to determine if such information would be useful to the clinician for 
prescribing the product given that the proposed labeling includes human data describing 
placental transmission of succinylcholine. Therefore, even though the reviewer concurs 
with the Applicant stance that such information is important, at this point I am not 
convinced that the information need be included in the PI given the human data.

2. Wiqvist N, Wahlin A. Effect of succinylcholine on uterine motility. Acta Anaesthesiol 
Scand. 1962;6:71-5

Vertebrate non-striated muscles are categorized into two types: multi-unit 
muscles/striated and visceral or smooth muscles. The former group includes the 
nictitating membrane and the muscles in the blood-vessel walls and their conduction is 
mediated by autonomic nerve fibers. Succinylcholine induces relaxation of these 
muscles. On the other hand, in smooth muscle organs represented by intestine, ureter 
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and uterus, conduction is propagated from muscle fiber to fiber. The authors states that 
very few studies have been made on the effect of succinylcholine on this group (during 
the time the study has been published). In the published study, the authors wanted to 
study whether succinylcholine had any influence on the uterine motility and tone in 
animals and on human subjects.

Spontaneous uterine motility was recorded in vivo in the non-pregnant cat and rat. 
Anesthetized animals were maintained on a ventilator. The uterus was cannulated with 
a polythene tube after incision through the midline. The polythene tube was connected 
with a transducer and the intra-uterine pressure recorded on a Grass instrument. 
Carotid arteries were cannulated to measure arterial pressure. In humans, pregnant 
women at the third or fourth month of gestation undergoing legal abortion were 
included. The amniotic cavity was punctured transabdominally with a needle; a thin 
polythene catheter was introduced, and the amniotic pressure recorded. In cats, 1-2 mg 
of succinylcholine in 1 mL Ringer solution did not change the uterine motility. In rats, 
even a higher dose of 3 mg that was sufficient to cause respiratory arrest did not result 
in noticeable change in uterine contractility or rhythm (Fig 1).

The authors also concluded that succinylcholine did not have any effect on the human 
uterus as it did not block the appearance of strong uterine contractions induced by 
oxytocin.

Reviewer’s note: This study was conducted in 1962, which is more than 50 years ago. 
The setup of the experimental techniques as well as results are pretty straight forward. 
However, it is not clear to this reviewer how many rats and cats each were used in the 
study. Moreover, the study lacks some details, e.g., no positive controls were used in 
the experiment. Therefore, even though the results are intriguing, this reviewer does not 
find it necessary to include the information in the label. Given the extensive clinical use 
of the drug, data from humans is more appropriate to inform any labeling 
recommendations.
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10 Special Toxicology Studies
No special toxicology studies were submitted with this NDA. 

11 Integrated Summary and Safety Evaluation
NDA 215143 was submitted to seek marketing approval for Succinylcholine Chloride 
Injection, USP 20 mg/mL, as an adjunct to general anesthesia, to facilitate tracheal 
intubation, and to provide skeletal muscle relaxation during surgery or mechanical 
ventilation. The NDA was submitted as a 505(b)(2) application relying on the Agency’s 
previous finding of safety and efficacy of the listed drug QUELICIN™ (succinylcholine 
chloride injection, USP) approved under NDA 008845 for Hospira, Inc. Since the NDA is 
a 505(b)(2) application and an adequate scientific bridge was established between this 
product and the referenced product indicating that exposures are comparable, no new 
nonclinical studies for succinylcholine were submitted with this NDA or required. 

Drug substance impurities and drug product degradants are either within specification 
limits according to ICH Q3A(R2) and Q3B(R2) guidances, respectively, or their levels 
can be justified to be safe for human use based on prevailing data for the referenced 
approved product for the same route and indication. In addition, the detected 
degradants succinylmonocholine and succinic acid are major human metabolites, and 
therefore, the specifications are considered adequate.

Although numerous potential leachables including elemental impurities were identified 
during the extractable study with the container closure system, only 2 organic and 2 
USP <232> elemental leachables were found in the long-term stability sample at or 
above the default reporting limit of  mcg/mL. Nevertheless, the maximum levels of 
these organic compounds and elemental impurities that could be potentially 
administered daily to humans are not of human safety concern as they are within the 
permissible daily exposure limits for these organic compounds and elemental impurities.

12 Appendix/Attachments
N/A
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