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DIVISION OF PULMONARY, ALLERGY, AND RHEUMATOLOGY PRODUCTS 
MEDICAL OFFICER CONSULTATION

Date: May 15, 2018
To: Elizabeth O’Shaughnessy, MD, OAP/DAIP
From: Jennifer Lan, Medical Officer, DPARP
Through: Miya Paterniti, Medical Team Leader, DPARP
Through: Banu Karimi-Shah, Acting Deputy Director, DPARP
Subject: Possible anaphylaxis with Krintafel (tafenoquine)

General Information

NDA/IND#: NDA 210795
Sponsor: GlaxoSmithKline 
Drug Product: Krintafel (tafenoquine)
Request From: Gregory DiBernardo, Regulatory Project Manager, OAP/DAIP
Date of Request: April 16, 2018
Date Received: April 30, 2018
Materials Reviewed: Clinical Study Report for Study TAFF114582 included in 

Original NDA submission dated November 22, 2017 (SD 1, 
eCTD 0000)

I. Executive Summary

This is a Medical Officer response to the request for consultation from the Office of 
Antimicrobial Products/Division of Anti-Infective Products (OAP/DAI), regarding two 
serious adverse events (SAEs) of hypersensitivity-related reactions. OAP/DAI is 
requesting DPARP’s input regarding whether these two cases represent drug-induced 
hypersensitivity and whether they constitute cases of anaphylaxis.  Furthermore, they seek 
recommendations as to whether labeling changes are needed to section 5.4. 

After review of the two case narratives, we do not believe the two cases are consistent with 
anaphylaxis. In both cases, the symptoms started weeks after ingesting the investigational 
drug.  Furthermore, the long duration of symptoms is not consistent with anaphylaxis.  We 
do not expect the long-half life (14-19 days) of tafenoquine to alter the initiation time or 
duration of anaphylaxis; however, it may contribute to prolonged duration of 
hypersensitivity symptoms. The first case report is likely secondary to the reported 
preceding viral illness, but a drug-induced hypersensitivity reaction cannot be excluded.  
The second case narrative may represent a delayed hypersensitivity reaction given the 
severity of symptoms with no alternative explanation reported. As such, we agree that 
inclusion of hypersensitivity reactions in the Warnings and Precautions section of the label 
is warranted.    

II. Brief Overview of Drug
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and angioedema were likely viral-induced; however we cannot exclude a drug induced 
hypersensitivity.

B. Case #2

A 45-year-old female with a history of asthma, reported that 13 days after receiving the 
last dose of the investigational product, she developed hives.  The subject received 
placebo on Days 1 and 2, and TQ 300 mg and placebo on Day 3. She went to the 
emergency department twice for the hives and was treated with prednisone, 
diphenhydramine, and an H2 blocker.  She reports that symptoms worsened and around 
16 days after receiving the investigational product, symptoms progressed to shortness 
of breath, lip swelling, and worsening of the hives.  She was given an albuterol 
nebulizer treatment and observed for 8 hours in the emergency department and sent 
home. Vitals were stable.  Per documentation, symptoms resolved approximately 8 
days after initial onset.  The subject denies any previous history of allergies or any new 
exposures during that time. 

Reviewer Comments:  This case also does not meet the criteria for anaphylaxis given 
the delayed onset of symptoms (13 days). The duration of symptoms was also 
inconsistent with anaphylaxis.  Given the lack of any other clear trigger, it is possible 
that this represents a hypersensitivity reaction to TQ and that the prolonged symptom 
duration (8 days) may be due to the long-half-life of TQ (14-19 days).  

Table 1. Clinical criteria for diagnosing anaphylaxis1

III. Label

Though we do not believe the above cases meet criteria for anaphylaxis, case 1 possibly 
represents a TQ-induced hypersensitivity reaction and case #2 may represent a case of TQ 
induced hypersensitivity.  As such, we agree that inclusion of hypersensitivity reactions in 
the Warnings and Precautions Section of the label is warranted.    Our proposed edits are 
shown below:

Reference ID: 4262848
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Highlights

4. Contraindications
 Patients with known serious hypersensitivity reactions (e.g., angioedema) to 

tafenoquine, other 8-aminoquinolines, or any component of the ingredients 
formulation of KRINTAFEL. (see Warnings and Precautions 5.4)

5.4 Hypersensitivity Reactions
Serious hypersensitivity reactions (e.g., urticaria, angioedema, ) 
have been observed in with administration of KRINTAFEL [see Adverse Reactions (6.1)]. 
Institute appropriate therapy if hypersensitivity reactions occur. Do not re-administer 
KRINTAFEL to patients who develop hypersensitivity to KRINTAFEL.

VII. References

1. Weiss ME, Adkinson NF. Immediate hypersensitivity reactions to penicillin and 
related antibiotics. Clin Allergy 1988; 18:515.

2. Sampson, H., Muñoz-Furlong, A., Campbell, R., Adkinson, N., Bock, S., Branum, 
A., Brown, S., Camargo, C., Cydulka, R., Galli, S., Gidudu, J., Gruchalla, R., 
Harlor, A., Hepner, D., Lewis, L., Lieberman, P., Metcalfe, D., O'Connor, R., 
Muraro, A., Rudman, A., Schmitt, C., Scherrer, D., Simons, F., Thomas, S., Wood, 
J., & Decker, W. (2006). “Second symposium on the definition and management of 
anaphylaxis: Summary Report-Second National Institute of Allergy and Infectious 
Disease/Food Allergy and Anaphylaxis Network symposium.” J Allergy Clin 
Immunol. 117:391-397.
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Medical Officer's Consult Review of NDA 210795
Ophthalmology

NDA 210795 Submitted date: November 22, 2018
Consult Request: November 22, 2018
Review completed: May 7, 2018

Product Name: Krintafel (tafenoquine) tablets, for oral use 

Applicant: GlaxoSmithKline Intellectual Property Development 
Ltd. England

Cross Referenced IND: 101471

Consult Request:

Tafenoquine is a novel 8-aminoquinoline anti-malarial drug being co-developed by GSK and the Medicines for 
Malaria Venture (MMV). TQ has activity against the liver hypnozoite P. vivax parasite and an approximate 15-day 
half-life that allows treatment of the liver hypnozoite parasite in P. vivax malaria with a single oral dose. The 
proposed indication for tafenoquine is for the radical cure (prevention of relapse) of P. vivax malaria in adults and 
adolescents ≥16 years of age. The recommended dose is a single 300 mg dose (2 x 150 mg tablets) taken in 
conjunction with chloroquine 

EDR Link to New NDA 210795: \\CDSESUB1\evsprod\NDA210795\0000

1. The Division of Anti-Infective Products requests your review and comments on the ophthalmic safety of 
tafenoquine which was studied in Study 201807, a phase 1, multi-center, single-masked, randomized, placebo-
controlled, parallel group study to investigate the ophthalmologic safety and pharmacodynamics of 300mg single 
doses of tafenoquine (SB-252263) in adult healthy volunteers.

The interim study report for Study 201807 can be located at \\CDSESUB1\evsprod\NDA210795\0000\m5\53-clin-
studrep\535-rep-effic-safety-stud\p-vivax-malaria\5354-other-stud-rep\201807

The datasets for Study 201807 can be located at \\CDSESUB1\evsprod\NDA210795\0000\m5\datasets\201807

2. We ask your comments on the ophthalmic safety of tafenoquine as described in section 2.1.5.3 (sic) in the 
Summary of Clinical Safety which can be located at \\CDSESUB1\evsprod\NDA210795\0000\m2\27-clin-sum

3. Please provide labeling recommendations based on your review of the ophthalmology data. A draft label can be 
located at \\CDSESUB1\evsprod\NDA210795\0000\m1\us\114-labeling

Reviewer's Comment:    Comments in this review are limited to areas of ophthalmologic concern.

NDA Organization
Module 1.14 contains proposed product labeling. 
Module 2.7.4 contains the Summary of Clinical Safety.
Module 5.3.5.4 contains the study report for 210807: A Phase 1, Multi-center, Single-masked, 
Randomized, Placebo controlled, Parallel-group Study to Investigate the Ophthalmologic Safety 
and Pharmacodynamics of 300mg Single Doses of Tafenoquine (SB-252263) in Adult Healthy 
Volunteers. 

Reference ID: 4259036

(b) (4)



Medical Officer's Consult Review of NDA 210795 - Ophthalmology
2

Background
Primaquine (PQ; an 8-aminoquinoline) is an approved drug for the radical cure (relapse 
prevention) of Plasmodium vivax (P. vivax) malaria. It decreases relapse by eradicating the 
reservoir of dormant P. vivax hypnozoites in the liver. While efficacious against P. vivax, 
the 7 to 14-day treatment regimen for PQ can lead to reduced compliance and hence reduced 
effectiveness. Tafenoquine (TQ) is being developed as a potential single dose radical cure 
(relapse prevention) of P. vivax malaria. In common with cationic amphiphilic drugs, TQ 
has the potential to cause phospholipid accumulation in the cornea seen clinically with a slit 
lamp as a vortex keratopathy.

Ophthalmic assessments were included in several early clinical studies of TQ. While such 
investigations were primarily intended to evaluate the risk for corneal effects, retinal 
findings were also reported. However, there was no clear pattern of pathology and there was 
uncertainty as to etiology and the timeline of the findings (e.g., given a lack of baseline 
retinal photography). 

This study (Study 201807) was conducted to provide sufficient evidence of retinal safety to 
support the use of TQ as a potential single dose radical cure treatment for patients with P. 
vivax malaria (i.e., co-administration of a schizonticidal drug with TQ). Based on the 
currently accumulated TQ retinal safety evidence and published literature regarding the 
screening for chloroquine and hydroxychloroquine retinopathy, this clinical trial was 
conducted to assess retinal changes from baseline using spectral domain optical coherence 
tomography (SD-OCT) and fundus auto fluorescence (FAF) at month 3 (90 days) post-dose 
in adult healthy subjects and a few additional assessments including best corrected distance 
visual acuity and slit lamp evaluations of the eyes.

Reviewer's Comment:
Reference is made to the January 25, 2015, meeting between the applicant and the FDA 
to discuss the ophthalmic safety study design. 

GSK stated that they and the Medicines for Malaria Venture (MMV) were proposing 100 
subjects to be evaluated in the NDA and if an abnormality/signal was seen then more 
subjects would be added. FDA stated that a 3-month study with 100 patients would only rule 
out Adverse Events (AEs) at an approximately 3% level; FDA requested assurance at an 
approximately 1% AE level and to do this, GSK would need a 300-subject study.

FDA agreed to accept a subset of 100 subjects at the time of NDA submission and 200 
additional subjects after application submission. This would include a baseline evaluation 
and a follow-up (3-month evaluation) for all 300 patients. The FDA expected to see the 
following tests evaluated at both baseline and follow-up: OCT, autofluorescence, slit lamp, 
and visual acuity tests.

GSK inquired why FDA was concerned with a 3-month evaluation for a single dose drug 
therapy and not considering a 28-day evaluation. FDA responded that retinal changes are 
sometimes transient and the Agency was more concerned with persistent abnormalities.
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GSK inquired if they could propose a descriptive study without a control arm or if FDA 
thought a control was needed. FDA stated that retinal abnormalities had already been seen 
in previous studies. If GSK moved forward with their new study without a control arm, it 
would be impossible to differentiate an abnormality caused by the drug versus background 
abnormalities. FDA suggested a control arm in their new study (Study 201807), which could 
include a 2:1 randomization schedule. 

Study 201807

This was a multi-center, randomized, single-masked placebo-controlled, parallel-group
study of a 300-mg single oral dose of TQ in healthy adult subjects. The study duration, 
including screening and follow-up, was not expected to exceed beyond the 30-day screening 
period and the Day 90 (-7 days to +14 days) study visit for any subject in the study (Figure 
1).

Source:  Module 5.3.5.4

Eligible subjects were randomized in a 2:1 ratio, 300 mg TQ or matched placebo in the
study to have ≥300 subjects treated with TQ. A total of 500 subjects were randomized to
ensure an adequate number of subjects were evaluable for the primary endpoint. An
interim analysis was conducted once approximately 100 TQ and 50 placebo subjects had
completed baseline and Day 90 follow-up assessments. Study subjects received TQ as a
single oral dose (with food). Subjects who had provided written informed consent were
randomized to treatment within 30 days of screening. Following the initial screening
assessments, eligible subjects underwent baseline ophthalmic examinations and were
randomized to treatment (TQ or matched-placebo) within 7 days of ophthalmic screening
examinations. Subjects returned to the clinic for safety laboratory collections and vital
signs on Day 7 (±1 day) and received Day 30 and Day 60 (±7 days) post-dose safety
contacts (telephone calls or face-to-face contact at the Investigator’s discretion) from the
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Inclusion Criteria
Key inclusion criteria:  Male or female subjects between 18 and 45 years of age inclusive, with a 
body weight ≥35 kg and ≤100 kg, healthy as determined by the investigator or medically 
qualified designee, with hematology and chemistry values within the normal range, capable of 
giving signed informed consent. Subjects of non-reproductive potential or capable of adhering to 
contraceptive requirements.

Exclusion Criteria
Key exclusion criteria:
 Current or chronic history of liver disease, or known hepatic or biliary abnormalities (with 

the exception of Gilbert's syndrome or asymptomatic gallstones).
 Use of prescription (except female contraception and acetaminophen [paracetamol] at doses 

of ≤2 g/day) or non-prescription drugs.
 History of sensitivity to TQ, or components thereof or a history of drug or other allergy that, 

in the opinion of the investigator or Medical Monitor, contraindicated their participation.
 A BCVA (bilateral) at screening of ≤72 letters. Eye disease that could compromise 

assessment of BCVA or imaging of the posterior pole by fundus photography, or SD-OCT, 
FAF, or is likely to require intervention during the ~4-month study participation (e.g. 
cataract, glaucoma with documented visual field loss, ischemic optic neuropathy, retinitis 
pigmentosa).

 History of retinal vascular disease, retinal detachment, inflammatory disease, central serous 
chorioretinopathy, or other retinal disease that may affect posterior retinal function or 
architecture.

 Vitreo-retinal interface disorders (e.g. epiretinal membrane, vitreo-macular traction) that may 
affect posterior retinal function or architecture, intraocular surgery within 3 months of 
dosing, laser photocoagulation within 3 months of dosing, high myopia (defined as equal to 
or worse than -6.00 diopters), anterior, intermediate or posterior uveitis (active or history of) 
or history of significant intraocular infectious disease (e.g., conjunctivitis is not acceptable to 
include) or another active inflammatory disease.

 An SD-OCT central subfield thickness <250 microns or >290 microns (Note: A central 
subfield thickness outside this range will be evaluated by the central reading center and, if all 
other factors on the scan are considered normal, the subject may be considered eligible at the 
discretion of the central reading center).

 Presence of significant abnormal patterns on FAF or ocular abnormalities on fundus 
photography at screening.

 Uncontrolled intraocular pressure greater than 22 mmHg.
 Documented phenotypic Glucose-6-phosphate dehydrogenase (G6PD) deficiency, determined 

by a quantitative assay of enzyme activity. Defined as <70% of locally defined median.

Investigational Products
Subjects were assigned to TQ or matched-placebo (2:1) in accordance with the randomization 
schedules generated by Clinical Statistics, prior to the start of the study, using validated internal 
software. Subjects in the TQ group were administered 2 tablets of TQ 150 mg orally and subjects 
in the placebo group were administered 2 tablets of placebo orally.
 

Reference ID: 4259036



Medical Officer's Consult Review of NDA 210795 - Ophthalmology
6

Ophthalmic Examinations
The independent reading center reviewed the baseline data in a masked fashion to confirm 
eligibility. They recommended to the site investigator and/or ophthalmologist whether or not to 
screen fail/exclude a subject from the study based upon their review.

Baseline and Day 90 ophthalmic examinations were performed by the same Investigator (e.g., 
technician and Ophthalmologist/Retinal Specialist) using the same equipment (e.g., SD- OCT).

Refraction and Visual Acuity:  Refraction BCVA measured using ETDRS visual acuity charts at 
defined study visits by an examiner that had been appropriately trained.

General Ophthalmic Examination:  A complete eye exam was planned to be performed and 
included pupil, motility and confrontation visual field examination; slit lamp evaluation of 
anterior ocular structures (including cornea); intraocular pressure (IOP) measurement; dilated 
Fundus Examination (Indirect ophthalmoscopy and slit lamp biomicroscopy, including the lens).
Optical Coherence Tomography (OCT):  SD-OCT images/scans were obtained and collected at 
specified visits as per the central reading center OCT protocol handbook, by an appropriately 
trained photographer/technician using SD-OCT equipment that had been approved by the central 
reading center. These images were evaluated by an Investigator/sub-Investigator and confirmed 
by reading center for protocol inclusion/exclusion criteria and safety monitoring. Images were 
sent to and evaluated by the central reading center for pharmacodynamic effect.

Fundus Autofluorescence (FAF):  An agreed protocol set of FAF images were obtained at 
specified visits as per the FAF protocol handbook provided by the central reading center. Images 
were evaluated by Investigator/sub-Investigator and confirmed by the central reading center for 
protocol inclusion/exclusion criteria and safety monitoring. These images were sent to, and 
evaluated by, the central reading center for pharmacodynamic effect assessment.

Fundus Photography (FP):  Fundus photographs were obtained at screening and Day 90 follow-
up visits as per the central reading center protocol handbook. Images were evaluated by 
Investigator/sub-Investigator and confirmed by the central reading center for protocol 
inclusion/exclusion criteria and safety monitoring. These images were sent to, and evaluated by, 
the central reading center for assessment.

Primary Analyses
The primary ophthalmic safety analyses were based on the primary ophthalmic safety
population, unless otherwise specified. The primary endpoint was the proportion of subjects 
treated with TQ with significant protocol-defined retinal changes from baseline to Day 90 follow 
up visits. The point estimate and the corresponding 95% confidence interval (CI) for the 
proportion were provided. The outcome was determined from key parameters from SD-OCT 
scans and FAF images. For the primary endpoint, a subject was considered to have a clinically 
significant retinal change if any of the five parameters listed below (Table 3) indicated a change 
from baseline in either eye. 
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Source:  Module 5.3.5.4

Reviewer's Comment:

On January 25, 2018, the Agency requested the following be submitted to the NDA:
 Request 1a: OCT protocol handbook and 1b: FAF protocol handbook 
 Request 2: CRFs for discontinued subjects 
 Request 3: 10% sample of source images as JPEG files organized by site, then 

Subject, then image type/eye and then by visit day (Baseline and Day 90) 
o As agreed the images would be from an ~ 10% sample of the interim 

subject dataset (164 subjects) and will be the images from 17 subjects (6 
placebo and 11 TQ 300mg subjects).

Subject Disposition
A total of 1522 subjects were screened for the study. The main reason for screening failure was 
not meeting inclusion/exclusion criteria (915/1022 screen failures).

Source:  Module 5.3.5.4
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A total of 500 subjects were enrolled, of which 498 subjects were treated and ≥97% of subjects 
in the placebo and TQ groups completed the study (Table 4). Two TQ subjects were not able to
swallow study treatment, were withdrawn from the study, and were excluded from the
Safety Population.  Enrollment by treatment group was balanced across the 3 study centers. 
 

Source:  Module 5.3.5.4

Populations Analyzed
 The Safety Population consisted of all subjects who received at least one dose of study 

treatment. 
 The Primary Ophthalmic Safety Population included all subjects in the safety 

population who also had screening and Day 90 OCT and FAF measurements that allowed 
the primary endpoint to be determined. 

 The Expanded Ophthalmic Safety Population included all subjects in the safety 
population who had screening and Day 90 OCT and FAF measurements that allow the 
primary endpoint to be determined after imputation of missing data. 

 The Per Protocol Ophthalmic Safety Population included all subjects in the Primary 
Ophthalmic Safety Population who did not have an important protocol deviation that may 
have affected the primary endpoint.

Source:  Module 5.3.5.4

There were 21 subjects in the Primary Ophthalmic Population excluded from the Per Protocol 
Population, primarily due to use of an excluded medication.
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Source:  Module 5.3.5.4

Demographics
Demographic and baseline characteristics were balanced between the treatment groups.

Source:  Module 5.3.5.4
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Ophthalmic Safety Assessment Analysis Results – Primary Endpoint
The primary endpoint of the study was a composite of SD-OCT and FAF changes from
baseline. As shown in the table below, 1 subject in each treatment group was described as having 
a change in the ellipsoid zone disruption (EZD). No subject in the study had a change in FAF.

Source:  Module 5.3.5.4
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All Adverse Events by Frequency
The overall incidences of AEs were similar in both treatment groups. 

Source:  Module 5.3.5.4

Best Corrected Visual Acuity (BCVA)
The absolute and change from baseline BCVA (logMAR) results and the categorical changes 
from baseline did not indicate clinically meaningful changes from baseline in either group.

The small number of subjects with a definite change in vision was not considered a clinically 
significant difference between the treatment groups. The difference in occurrence of possible 
change in vision was not considered a meaningful difference between the treatment groups.
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Source:  Module 5.3.5.4

Reviewer's Comment:
Subject  in the TQ group (see footnote c above) did not have a clinically significant change 
in visual acuity on the ETDRS acuity chart. 

Source Images
The 10% sample of source images (OCF, FA, FP) of the interim dataset (164 subjects) as JPEG 
files were submitted in a February 23, 2018, submission.    This constituted images from 17 
subjects (6 placebo and 11 TQ 300mg subjects).

Reviewer's Comment:
The submitted images were reviewed utilizing the methodology from the OCT, FAF, and the 
Color Form for Macular Pathology/Toxicity handbooks. These handbooks were submitted with 
the images as requested.  The images were of sufficient quality to be read and graded by the 
Agency ophthalmology reviewer. 

There were no disagreements with the image readings from the central image review center. 
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Summary/Recommendations 

The results from Study 201807 do not indicate any clinically significant ocular risk from the use 
of 300 mg tafenoquine single dose treatment.

Consult Request Questions: 

1. The Division of Anti-Infective Products requests your review and comments on the 
ophthalmic safety of tafenoquine which was studied in Study 201807, a phase 1, multi-center, 
single-masked, randomized, placebo-controlled, parallel group study to investigate the 
ophthalmologic safety and pharmacodynamics of 300mg single doses of tafenoquine 
(SB-252263) in adult healthy volunteers.

DTOP Response:  General comments regarding Study 201807 are located throughout this 
review. In the tafenoquine treatment group, only a single change from baseline on SD-OCT 
occurred and that change occurred in a patient who should have been excluded from the study 
due to baseline SD-OCT changes.   

The study appears to have been adequately designed and adequately conducted. 

2. We ask your comments on the ophthalmic safety of tafenoquine as described in in the 
Summary of Clinical Safety

DTOP Response: Review of the study report and associated representative images do not reveal 
any clinically significant ocular risk from the use of 300 mg tafenoquine single dose treatment.

3. Please provide labeling recommendations based on your review of the ophthalmology data. 
Study 

DTOP Response:    We have no recommend labeling revisions.  The results from Study 201807 
do not indicate any clinically significant ocular risk from the use of 300 mg tafenoquine single 
dose treatment.

William M. Boyd, M.D.
Clinical Team Leader 
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