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8.3 APPENDIX C. FAERS CASE NUMBERS, FAERS VERSION NUMBERS, MANUFACTURER CONTROL NUMBERS, AND CASE DESCRIPTIONS 
FOR THE PEDIATRIC CASE SERIES WITH POSACONAZOLE (N=34) 

TABLE C1. PEDIATRIC CASES WITH POSACONAZOLE AND VINCRISTINE  (N=10) 
FAERS Case# 

- Version# 
Initial FDA 

Received 
Date 

Manufacturer # Age (years) 

Sex 
Country Underlying Medical 

Condition 
Reported MedDRA Preferred Terms (PTs) 

6689077-1 19-Jun-2008 2008SP011339 3 
Female 

Israel Leukemia 
(ALL) 

Ileus paralytic 

Case Notes: Posaconazole OS 100 mg BID initiated for the treatment of invasive mucormycosis starting on 15-Apr-2008; vincristine sulfate administered on 11-May-2008. 
3-year-old female developed invasive mucormycosis, involving the lung and sinuses, during chemotherapy for ALL. Concomitant mediations included vincristine (11-May-2008), methotrexate (11-May-2008), L
asparaginase (12-May-2008), leucovorin (12-May-2008), and liposomal amphotericin B (12-Apr-2008 to 6-May-2008). On 21-May-2008, she experienced paralytic ileus confirmed by x-ray. Posaconazole was 
continued and the event resolved after 10 days. 
Reviewer Comments: Limited case details preclude a meaningful causality assessment. Vincristine sulfate is labeled for paralytic ileus, particularly in young pediatric patients. The reporter did not specify if 
vincristine was dose-reduced for this patient. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; therefore, dose adjustment of 
vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine sulfate is labeled for paralytic ileus, particularly in young pediatric patients; ileus will reverse itself with temporary 
discontinuance of vincristine sulfate injection and with symptomatic care. 

6975058-2 13-Apr-2009 2009SP007606 12 
Male 

Chile Leukemia 
(ALL) 

Blood alkaline phosphatase increased, Condition aggravated, Drug 
ineffective, Drug interaction, Ileus, Leukaemia, Nausea, Neoplasm malignant, 
Pain, Vomiting, Zygomycosis 

Case Notes: Posaconazole 200 mg PO QID (OS presumed*) initiated for the treatment of mucormycosis starting on 24-Apr-2008; vincristine administered 28-Apr-2008 to 5-May-2008. 
A 12-year-old male was diagnosed with ALL in March 2008 and received chemotherapy from 17-Mar-2008 to 31-Mar-2008. On 2-Apr-2008, he developed febrile neutropenia thought to be associated with a 
break of urinary or oral mucosa (hard palate injury) and was started on amikacin, cloxacillin, and ceftazidime. On 7-Apr-2008, a necrotic lesion of the palate was noted and he was started on amphotericin B. 
Otorhinolaryngology showed zygomycetes fungal infection of the oral mucosa and endoscopic surgery was performed on  pathology report consistent with mucormycosis. After surgery, he was 
transferred to the ICU and the amphotericin B dose was increased. On 24-Apr-2008, he was started on posaconazole 200 mg PO QID. He had nausea and vomiting, and chemotherapy was adjusted to weekly since 
28-Apr-2008. On 5-May-2008, he presented with intense intestinal ileus and it was decided to discontinue vincristine because of a possible drug interaction with posaconazole. On 8-May-2008, posaconazole was 
temporarily discontinued because of lack of drug in the country. Posaconazole was restarted on 16-May-2008 using 400 mg PO BID (OS presumed*) to enhance the tolerance, and he recovered from vomiting. On 
2-Jun-2008, alkaline phosphatase was elevated to 320 U/L (normal range: 10-49 U/L) while AST/ALT, total bilirubin, and direct bilirubin were within normal limits. Posaconazole was discontinued on 4-Jul-2008 
when it was found the infection with zygomycetes increased. The clinical team determined the patient should be admitted for treatment of pain management and given amphotericin B to improve quality of life. 
The patient died in  secondary to leukemia disease progression. It was not reported if an autopsy was performed, or the outcome of intense intestinal ileus. 
Reviewer Comments: Vincristine sulfate is labeled for paralytic ileus, particularly in young pediatric patients. The reporter did not provide dates of vincristine administration, but according to the narrative, 
vincristine was given concomitantly with posaconazole. Based on the narrative, it is indeterminate if vincristine was dose-reduced during concomitant posaconazole administration due to the possible drug-drug 
interaction or due to nausea and vomiting. Vincristine sulfate is labeled for paralytic ileus, particularly in young pediatric patients; ileus will reverse itself with temporary discontinuance of vincristine sulfate 
injection and with symptomatic care. 

7009054-1 

Duplicate 

21-May-2009 

1-Oct-2007 

272695 

2007SP019246 

9 
Female 

France Leukemia 
(ALL) 

Brain oedema, Constipation, Drug interaction, Fusarium infection, 
Hypokalaemia, Hypophosphataemia, Inappropriate antidiuretic hormone 
secretion, Leukaemia recurrent, Metabolic encephalopathy, Neuropathy 
peripheral, Neurotoxicity, Neutropenia 
Altered state of consciousness, Metabolic disorder, Hyponatraemia, 
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6441936-2 Somnolence, Seizure, Hemiparesis, Coma scale abnormal, 
Electroencephalogram abnormal 

Duplicate 10-Sep-2010 2009SP012065 Seizure, Acute lymphocytic leukaemia, Fusarium infection, Abdominal pain, 
7613834-1 Neuropathy peripheral, Constipation, Neurotoxicity, Hyponatraemia, Drug 

interaction, Brain oedema, Neutropenia, Leukaemia recurrent, 
Encephalopathy, Hypokalaemia 

Duplicate 9-Mar-2011 2011SP009941 Neurotoxicity, Seizure, Abdominal pain, Inappropriate antidiuretic hormone 
7879884-2 secretion, Drug interaction, Hypokalaemia, Neutropenia, Encephalopathy, 

Hypophosphataemia, Constipation, Neuropathy peripheral, Hyponatraemia, 
Fusarium infection 

Literature Report: Eiden C, Palenzuela G, Hillaire-Buys D, et al. Posaconazole-increased vincristine neurotoxicity in a child: a case report. J Pediatr Hematol Oncol. 2009;31:292-5. 
Case Notes: Posaconazole 50 mg PO TID (OS presumed*) initiated for prophylaxis. 
A 9-year-old female developed medullary ALL relapse in Jun-2007. Posaconazole was started five days prior to chemotherapy due to a past history of disseminated fusariosis in 2002. Four days before the start of 
systemic chemotherapy in 2007, she received intrathecal chemotherapy consisting of methotrexate, cytarabine, and prednisone. Induction protocol consisted of dexamethasone, asparaginase, vincristine (1.5 mg/m2 

for days one and six), and methotrexate. Six days after the second dose of vincristine, she presented with grade III peripheral neuropathy of the lower extremities, abdominal cramps, and constipation. An 
abdominal ultrasound and x-ray suggested fecal stasis without paralytic ileus. Seven days later, impaired consciousness, confusion, agitation, and drowsiness were observed. Posaconazole was discontinued and 
she was transferred to the PICU due to a decline in alertness with a Glasgow Coma Scale score of seven. EEG revealed nonspecific slow waves with posterior encephalopathy. CT scan of head showed cerebral 
edema. Methotrexate toxicity was first suspected, and aminophylline was administered. Severe hyponatremia was observed (115 mmol/L, normal range not reported) suggesting a syndrome of inappropriate 
secretion of antidiuretic hormone. Hypokalemia (2.5 mmol/L, normal range not reported) and hypophosphatemia (0.82 mmol/L, normal range not reported) were also observed without renal dysfunction. Sodium 
and potassium supplementation were administered. She then experienced an episode of seizures and was treated with fosphenytoin. Examination of the cardiorespiratory system was normal and plasma 
methotrexate levels were within expected range. After two days in the PICU, her Glasgow Coma Scale score was 11 with no focal neurologic findings present. In Jul-2007, chemotherapy was continued with a 
30% dose-reduction of vincristine and cytarabine, without intrathecal methotrexate. Neutropenia resolved in 10 days and antifungal prophylaxis was not required. The authors concluded an interaction between 
posaconazole and vincristine may have played a role in the observed severe neurotoxicity. 
Reviewer Comments: Based on the temporal association, a causal relationship between many of the reported events and posaconazole cannot be excluded. The reporter did not specify if vincristine was initially 
dose-reduced for this patient during concomitant posaconazole administration. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; 
therefore, dose adjustment of vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine sulfate is labeled for constipation, inappropriate antidiuretic hormone secretion, 
neuropathy, neurotoxicity, and hyponatremia. 

7399499-1 26-May-2010 IN-BRISTOL-MYERS 
SQUIBB COMPANY

15107980 

4 
Male 

India Leukemia 
(ALL) 

Drug interaction, Inappropriate antidiuretic hormone secretion, Seizure, 
Zygomycosis 

Representative case (See also page 12) 
Literature Report: Jain S, Kapoor G. Severe life threatening neurotoxicity in a child with acute lymphoblastic leukemia receiving posaconazole and vincristine. Pediatr Blood Cancer. 2010;54:783. 
Case Notes: Posaconazole 7 mg/kg/day (route and frequency not reported; OS presumed*) initiated for prophylaxis. 
A 4-year-old male with ALL received induction therapy using Berlin-Frankfurt-Münster (BFM)-95 protocol.† On day 19 of this protocol, disseminated mucormycosis was detected that responded to amphotericin 
B. He underwent wedge resection of the pulmonary lesions and surgical debridement of the cutaneous lesions. Induction was completed with prednisolone, vincristine, and L-asparaginase. He achieved complete 
remission and subsequent chemotherapy per protocol. Posaconazole (7 mg/kg/day) was initiated for secondary prophylaxis during re-induction (route, frequency, and formulation were not reported). On day 20 of 
re-induction, he presented with repeated episodes of seizures. He had no past or family history of seizure disorder. He had been lethargic the past few days, but had no history of fever, constipation, diarrhea, or 
vomiting. Persistent seizures led to respiratory compromise requiring mechanical ventilation. Laboratory values revealed the following: sodium 99 mEq/L (normal range not reported), potassium 2.8 mEq/L 
(normal range not reported), and normal renal function. Serum osmolality was low (243 Osm/kg H2O, normal range not reported), urinary osmolality was high (415 Osm/kg H2O, normal range not reported), and 
urinary sodium was high (125 mEq/L, normal range not reported), thus confirming a diagnosis of syndrome of inappropriate antidiuretic hormone secretion. Baseline serum electrolytes prior to events were 
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reported as normal. MRI scan of the brain was performed the same day and found to be normal. Posaconazole was discontinued (date not reported) and seizures were treated with phenytoin, fluid restriction, and 
sodium and potassium supplementation. His biochemical parameters and mental status normalized and no other apparent cause of seizure was identified. He did not have further episodes of seizure or neurotoxicity 
when vincristine was subsequently administered alone without posaconazole. 
Reviewer Comments: Based on the temporal association, a causal relationship between posaconazole and the events of inappropriate antidiuretic hormone secretion and seizure cannot be excluded. The adverse 
events of seizure and neurotoxicity only occurred when vincristine was administered with concomitant posaconazole. The patient received vincristine before and after concomitant posaconazole administration 
without experiencing any episodes of seizure or neurotoxicity. It was not reported if vincristine was dose-reduced during concomitant administration with posaconazole. Posaconazole is labeled as a strong 
CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; therefore, dose adjustment of vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). 
Vincristine sulfate is labeled for neurotoxicity, convulsions, and inappropriate antidiuretic hormone secretion. 

7746673-2 2-Dec-2010 2010SP061640 6 
Female 

USA Leukemia 
(ALL) 

Neuropathy peripheral 

Case Notes: Posaconazole (dose, route and frequency not reported; OS presumed*) initiated for treatment of an unspecified fungal infection on 4-Nov-2010. 
6-year-old female with a history of ALL, hypertension, and red man syndrome, started posaconazole on 4-Nov-2010. Afterwards, she was administered her monthly dose of vincristine sulfate. On the same day, 
she experienced an increase in peripheral neuropathy which lasted at least four to five days. Unspecified medical attention was sought. She was started on gabapentin for the neuropathy and recovered on an 
unknown date. The action taken with posaconazole was not reported. Concomitant medications included unspecified blood pressure medications, “ethradapin” (possibly isradipine), pantoprazole, enoxaparin, and 
filgrastim. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Based on the temporal association, a causal relationship between the reported adverse events and posaconazole cannot be 
excluded. The reporter did not specify if vincristine was dose-reduced for this patient. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to 
neurotoxicity; therefore, dose adjustment of vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine sulfate is labeled for neuropathy. 

9346442-1 13-Jun-2013 IR-009507513
1306IRN005535 

8 
Male 

Iran Leukemia 
(ALL) 

Abdominal pain, Constipation, Drug interaction, Pain in jaw, Pancreatitis, 
Toxicity to various agents 

Literature Report: Alavi S, Ebadi M. Prolonged vincristine toxicity induced by concurrent posaconazole in a child with T-cell acute lymphoblastic leukemia. Iran J Med Sci. 2013;38:135-6. 
Case Notes: Posaconazole PO (dose and frequency not reported; OS presumed*) initiated for the treatment of an Aspergillus niger pulmonary infection. 
8-year-old male with ALL was admitted with fever and neutropenia. Based on a chest CT scan, he was diagnosed with a pulmonary fungal infection. Treatment with conventional amphotericin B was started, but 
after two weeks, a chest CT scan showed no improvement of the pulmonary nodules. An open lung biopsy was performed and the biopsy specimen grew A. niger. On an unknown date, the combined treatment 
with caspofungin and liposomal amphotericin B led to clinical improvement and the patient was discharged after three weeks with oral posaconazole. He was then scheduled to receive his maintenance 
chemotherapy based on a routine protocol including vincristine (1.5 mg/m2), doxorubicin, mercaptopurine, and prednisone. On an unknown date, he complained of severe jaw pain, disabling abdominal cramps and 
obstipation for eight days. Plain abdomen x-ray showed excessive intestinal gas without signs of obstruction, suggestive of paralytic ileus. After 10 days of conservative management, the patient had persistent jaw 
pain without defecation as well as abdominal pain. Abdominal ultrasonography of the pancreas illustrated an increased echo pattern. Laboratory investigations only showed an increased serum lipase level and 
ESR, but normal amylase level. On an unknown date, posaconazole was discontinued leading to the improvement of the symptoms within the next two days. The authors concluded peripheral neuropathy, 
manifesting as constipation and abdominal pain, can present in patients receiving vincristine and posaconazole. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Based on the temporal association, a causal relationship between the reported events and posaconazole cannot be 
excluded. It was not reported if vincristine was dose-reduced for this patient. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; 
therefore, dose adjustment of vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine sulfate is labeled for jaw pain, constipation, and paralytic ileus (particularly in young 
pediatric patients). 

9538433-2 20-Sep-2013 FR-MERCK
1309FRA005309 

12 
Male 

France Leukemia 
(ALL) 

Paraesthesia 

Case Notes: Posaconazole OS 200 mg PO TID initiated for prophylaxis starting in May-2013; vincristine sulfate administered on 5-Jul-2013 and 12-Jul-2013. 
12-year-old male with ALL. In Oct-2012, induction treatment of ALL was performed with vincristine (2 mg [1.5 mg/m2]), daunorubicin, and methotrexate. On 25-Feb-2013, he received nelarabine, 
cyclophosphamide, and etoposide. On 18-Mar-2013, he received vincristine, doxorubicin, and methotrexate. On 10-Apr-2013, he received nelarabine, cyclophosphamide, and etoposide. On 13-May-2013, he 
received nelarabine alone. In mid-May-2013, he started posaconazole for prophylaxis. On 3-Jun-2013, he received nelarabine, cyclophosphamide, and etoposide again, but residual disease was still positive. It was 
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decided to introduce sequential treatment with vincristine sulfate, liposomal daunorubicin, polyethylated glycol conjugated asparaginase, and dexamethasone. The dose of vincristine sulfate was reduced from 2 mg 
to 1.5 mg (1 mg/m2) due to concomitant administration with posaconazole. Since the beginning of the treatment cure, he complained of paresthesia (pins and needles) at the fingertips and was started on 
clonazepam. On 16-Jul-2013, persistence of paresthesia with permanent and sleeplessness pins and needles of the lower limbs, jaw, and upper limbs was reported. Gabapentin was started which improved 
paresthesia of the jaw, but there was a persistence in the limbs. Gabapentin was switched to amitriptylline and the dose of clonazepam increased. It was decided not to administer the third dose of vincristine on 19
Jun-2013. On 22-Jul-2013, limb paresthesia improved. Posaconazole was continued at the same dose during this time and the outcome of paresthesia was reported as recovered/resolved. 
Reviewer Comments: Based on the temporal association, a causal relationship between paresthesia and posaconazole cannot be excluded. The reporter specified that the administered dose of vincristine was 
dose-reduced by 25% due to concomitant posaconazole. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; therefore, dose adjustment 
of vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine sulfate and posaconazole are both labeled for paresthesia. 

11039108-3 16-Apr-2015 PL-MERCK
1504POL009164 

3 
Male 

Poland Leukemia 
(ALL) 

Ileus paralytic 

Case Notes: Posaconazole OS 160 mg PO BID initiated from 6-Feb-2015 to 18-Feb-2015; vincristine sulfate administered on 30-Jan-2015, 8-Feb-2015, and 15-Feb-2015. 
3-year-old male with ALL received three doses of vincristine sulfate on 30-Jan-2015 (1 mg), 8-Feb-2015 (1 mg), and 15-Feb-2015 (1 mg). Posaconazole was administered from 6-Feb-2015 to 18-Feb-2015 for an 
unreported indication. On 25-Feb-2015, seven days after posaconazole discontinuation (reason unspecified), he presented with abdomen flatulence, inability to defecate, and intense pain. Paralytic ileus was 
diagnosed and he was hospitalized on an unspecified date. The physician considered paralytic ileus to be life threatening and the patient recovered on an unspecified date. Concomitant medications included 
meropenem, IVIG, prednisone, sulfamethoxazole/trimethoprim, and amikacin. 
Reviewer Comments: Based on the temporal association, a causal relationship between paralytic ileus and posaconazole cannot be excluded due to posaconazole’s long terminal elimination half-life. The 
reporter did not specify if vincristine was dose-reduced for this patient. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; therefore, 
dose adjustment of vincristine should be considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine sulfate is labeled for paralytic ileus, particularly in young pediatric patients; ileus will reverse 
itself with temporary discontinuance of vincristine sulfate injection and with symptomatic care. 

11039110-2 

Duplicate 
11133732-1 

16-Apr-2015 PL-MERCK-1504POL009371 

PL-JNJFOC-20150515032 

8 
Female 

Poland Leukemia 
(ALL) 

Anxiety disorder, Brain oedema, Hallucination, Hallucination visual, Hypochloraemia, 
Hyponatraemia, Inappropriate antidiuretic hormone secretion, Mental disorder, Partial 
seizures, Polyuria 
Anxiety, Convulsions local, Hallucination, Hallucination visual, Hypochloraemia, 
Hyponatraemia, Inappropriate antidiuretic hormone secretion, Polyuria 

Case Notes: Posaconazole OS 200 mg PO BID initiated for prophylaxis from 5-Mar-2015 to 14-Mar-2015; vincristine sulfate administered on 6-Mar-2015. 
8-year-old female with ALL started posaconazole on 5-Mar-2015 and one dose of vincristine sulfate (1.4 mg) was administered on 6-Mar-2015. Other concomitant medications included tramadol, meropenem, 
piperacillin/tazobactam, prednisone, sulfamethoxazole/trimethoprim, and amikacin. On 13-Mar-2015, she experienced hypochloremia and on 14-Mar-2015, hyponatremia and focal convulsions. On an unspecified 
date, she experienced polyuria, inappropriate antidiuretic hormone secretion (cerebral edema), anxiety state, hallucinations, visual hallucinations, and productive symptoms. Posaconazole was discontinued on 14
Mar-2015, the next dose of vincristine was held, and she recovered three days after posaconazole discontinuation. The reporting physician considered the events as life-threatening and related to posaconazole, 
vincristine, and tramadol. 
Reviewer Comments: Based on the temporal association, a causal relationship between the reported adverse events and posaconazole cannot be excluded. The reporter did not specify if vincristine was dose-
reduced for this patient. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; therefore, dose adjustment of vincristine should be 
considered (Posaconazole labeling  DRUG INTERACTIONS). Vincristine is labeled for inappropriate antidiuretic hormone secretion, hyponatremia, and polyuria. 

11043139-2 17-Apr-2015 PL-MERCK
1504POL016705 

6 
Male 

Poland Leukemia 
(ALL) 

Agranulocytosis, Drug interaction, Ileus paralytic 

Case Notes: Posaconazole OS 220 mg PO BID initiated for prophylaxis from 29-Dec-2014 to 8-Jan-2015; vincristine sulfate administered once weekly from 17-Dec-2014 to 6-Jan-2015.  
6-year-old male vincristine sulfate (1.5 mg) once weekly from 17-Dec-2014 to 6-Jan-2015 for the treatment of ALL. Posaconazole was started on 29-Dec-2014. On 7-Jan-2015, he experienced paralytic ileus 
which was confirmed by abdominal ultrasound. Posaconazole was discontinued on 8-Jan-2015 and paralytic ileus subsided and eventually resolved on an unknown date in 2015. On 23-Mar-2015, he experienced 
agranulocytosis but the outcome was unknown. The reporter thought paralytic ileus was related to the interaction between posaconazole and vincristine. Concomitant medications included prednisone, 
sulfamethoxazole/trimethoprim, ramipril, hydrochlorothiazide, and amlodipine. 
Reviewer Comments: Based on the temporal association, a causal relationship between paralytic ileus and posaconazole cannot be excluded. The reporter did not specify if vincristine was dose-reduced for this 
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patient. Posaconazole is labeled as a strong CYP3A4 inhibitor and may increase vincristine exposure which may lead to neurotoxicity; therefore, dose adjustment of vincristine should be considered 
(Posaconazole labeling  DRUG INTERACTIONS). Agranulocytosis occurred approximately 74 days after posaconazole discontinuation (lack of temporal relationship). Vincristine sulfate is labeled for paralytic 
ileus, particularly in young pediatric patients; ileus will reverse itself with temporary discontinuance of vincristine sulfate injection and with symptomatic care. 

*Specific formulation not reported; selection based on date of administration and description of reported dose, route, or frequency 
†This regimen may consist of prednisone, vincristine, daunorubicin, L-asparaginase, cyclophosphamide, mesna, cytarabine, mercaptopurine, and methotrexate 
Abbreviations: ALL, acute lymphoblastic leukemia; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BID, twice daily; CT, computerized tomography; CYP450, cytochrome P450 enzymes; EEG, 
electroencephalogram; ESR, erythrocyte sedimentation rate; ICU, intensive care unit; IVIG, intravenous immunoglobulin; MRI, magnetic resonance imaging; OS, oral suspension; PEG, PICU, pediatric intensive care unit; 
PO, by mouth; QID, four times daily; TID, three times daily 

TABLE C2. FATAL PEDIATRIC CASES WITH 
POSACONAZOLE (N=13) 

FAERS Case# -
Version# 

Manufacturer 
Control # 

6161759-1 2006SP003807 
6800724-2 2008SP021029 
6975058-2 2009SP007606 
7022019-1 2009SP008238 
7252749-2 US-MERCK-1001USA00917 
7959150-3 

Duplicate 7978749-1 
Duplicate 7996117-1 
Duplicate 8575390-1 

PT-MYLANLABS-2011S1010004 
PT-WATSON-2011-07243 

2011SP023910 
PT-ASTELLAS-2012EU003595 

8886217-1 
Duplicate 8737914-3 
Duplicate 8902763-3 

PHHY2012US099584 
US-009507513-1208USA006209 
US-RANBAXY-2012US-61932 

9720098-1 
Duplicate 9725783-1 

ES-MERCK-1311ESP007264 
ES-ASTELLAS-2013US012419 

9776700-1 PHHY2013US146416 
10030949-2 HU-MERCK-1403HUN008325 
10792393-1 US-009507513-1502USA004742 
10899669-1 AU-MERCK-1503AUS001523 
11050995-3 IT-ASTELLAS-2015US012661 
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(b) (6)

(b) (6) (b) (6)

(b) (6)

TABLE C3. PEDIATRIC CASE SERIES WITH UNLABELED ADVERSE EVENTS AND POSACONAZOLE (N=12) 
FAERS Case# 

- Version# 
Initial FDA 

Received 
Date 

Manufacturer # Age (years) 

Sex 
Reporter 
Country 

Underlying Medical 
Condition 

Reported MedDRA Preferred Terms (PTs) 

6287333-2 28-Mar-2007 2007SP005109 7 
Male 

USA Leukemia 
(ALL) 

Aspergillus infection, Condition aggravated, Disease recurrence, Pancreatitis, 
Pulmonary mass 

Case Notes: Posaconazole 200 mg PO QID (OS presumed*) initiated for treatment of bronchopulmonary aspergillosis for one dose, then restarted later on 200 mg PO TID, 100 mg PO TID, then 100 mg PO BID. 
7-year-old male with relapsed ALL was admitted to the hospital  due to neutropenic fever and chills. Within a few hours of the first dose of posaconazole (200 mg), amylase and lipase increased from 
within normal range of 56 and 57, to 175 to 987, respectively (units and normal range unspecified throughout report). By 12-Mar-2007, amylase and lipase were 224 and 1754, respectively. Posaconazole was held 
until 15-Mar-2007, but then resumed at a reduced dose of 200 mg PO TID since amylase and lipase decrease to 93 and 312, respectively. On 16-Mar-2007, amylase and lipase increased to 128 and 476 , 
respectively. The posaconazole dose was reduced to 100 mg PO TID for two days. Amylase and lipase remained steady, but on 25-Mar and 26-Mar-2007, an increase in amylase (180) and lipase (1040) occurred, 
and the posaconazole dose was reduced to 100 mg PO BID. Amylase and lipase on 30-Mar-2007 decreased to 140 and 843, respectively. A chest scan revealed one of the pulmonary masses to be decreasing in size 
and posaconazole was continued. The reporting pharmacist considered the increase in amylase and lipase due to possible pancreatitis. Concomitant medications included multiple antibiotics including meropenem 
(other drugs and dates not reported), TPN and other medications (drugs and dates not reported). Relevant medical history included leukemia, hyperbilirubinemia, hepatitis, and hepatic failure. 
Reviewer Comments: Posaconazole is not labeled for pancreatitis. Based on the temporal association, a causal relationship between pancreatitis and posaconazole cannot be excluded; however, pancreatitis is 
confounded by underlying disease processes, concomitant medications, and TPN. 

6635729-3 22-Apr-2008 2008SP007060 10 
Male 

Italy Not reported Pancreatitis 

Case Notes: Posaconazole 400 mg PO QD (OS presumed*) initiated for the treatment of an unspecified pulmonary infection from 20-Feb-2008 to 20-Mar-2008. 
One month after starting posaconazole, he developed nausea, vomiting, and abdominal pain without fever. On 20-Mar-2008, he underwent an abdominal echography which revealed pancreatitis. Lipase test 
showed an increased value of 2103 mU/mL (normal range: 114-286 mU/mL), he was hospitalized, and posaconazole was discontinued. Prior to this episode, he did not have a history of gallstones or 
hypertriglyceridemia. The only concomitant medication reported was sulfamethoxazole/trimethoprim (dates, dose, and frequency not reported). Posaconazole and sulfamethoxazole/trimethoprim were withdrawn 
on 20-Mar-2008. He was hospitalized from to  and underwent fasting and parenteral nutrition. At the time of the report, pancreatitis was considered resolved. On an unspecified date, later tests 
of amylase, lipase, and abdominal echography were normal. 
Reviewer Comments: Posaconazole is not labeled for pancreatitis. Based on the temporal association, a causal relationship between the reported events and posaconazole cannot be excluded; however, 
pancreatitis is confounded by concomitant administration with sulfamethoxazole/trimethoprim which is labeled for pancreatitis. 

6781120-2 12-Sep-2008 2008SP019059 6 
Male 

Netherlands Leukemia 
(ALL) 

Toxic encephalopathy 

Case Notes: Posaconazole 200 mg PO QID (OS presumed*) for the treatment of invasive mucormycosis starting in Aug-2008. 
In Oct-2007, the patient received SKION ALL-10 protocol, which can consist of prednisone, vincristine, daunorubicin, asparaginase, cyclophosphamide, cytarabine, mercaptopurine, and intrathecal methotrexate. 
On an unspecified date in Aug-2008, he initiated posaconazole for the treatment of invasive mucormycosis of the lung and possibly liver. On  he experienced a tonic clonic seizure, was hospitalized, 
and treated with levetiracetam. Concomitant medications included sulfamethoxazole/trimethoprim, ciprofloxacin, and paracetamol. An EEG performed after hospitalization revealed no abnormalities. MRI showed 
multifocal bilateral hyper-intense signal of the grey substance with meningeal coloring at some places. It was reported that the image suggested toxic encephalopathy due to chemotherapy (methotrexate). At the 
time of the report, the outcome of tonic clonic seizure was unknown. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Posaconazole is not labeled for toxic encephalopathy. Based on the temporal association, a causal relationship between 
the reported events and posaconazole cannot be excluded; however, the reported adverse event may be due to underlying disease processes, concurrent disease states, and recently received or concomitant 
medications including intrathecal methotrexate and ciprofloxacin. 

7049760-2 2-Jul-2009 2009SP013987 15 
Female 

France Leukemia 
(ALL) 

Agitation, Drug interaction, Hypertriglyceridaemia 
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Duplicate 
7117126-1 

17-Sep-2009 FR-ROCHE-656368 Drug interaction, Hypertriglyceridaemia 

Case Notes: Posaconazole 200 mg PO TID (OS presumed*) initiated for prophylaxis from 30-May-2009 to 7-Jun-2009. 
15-year-old female with ALL, BMT, behavior disorder, epilepsy, and mental retardation. Concomitant medications included acyclovir, clonazepam, cyclosporine, dexbrompheniramine, enoxaparin, insulin, 
lamotrigine, mycophenolate, nomegestrol, omeprazole, phenoxymethylpenicillin, sulfamethoxazole/trimethoprim, and ursodiol. On 7-Jun-2009, hypertriglyceridemia occurred with a reported triglyceride level of 
11.68 mmol/L (normal range not reported). Pancreatic workup to rule-out pancreatitis found amylase at 46 IU/L (normal range not reported) and lipase at 30 IU/L (normal range not reported). Also on 7-Jun-2009, 
she received fenofibrate 67 mg TID for hypertriglyceridemia, and the following medications were discontinued: posaconazole, clonazepam, cyclosporine, and nomegestrol. One month after these drugs were 
discontinued, triglyceride levels normalized. Posaconazole was reintroduced at the same dose on 30-Jun-2009, but the outcome was not reported. 
Reviewer Comments: Posaconazole is not labeled for hypertriglyceridemia, and agitation occurred prior to initiation of posaconazole. Based on the temporal association, a causal relationship between 
hypertriglyceridemia and posaconazole cannot be excluded; however, hypertriglyceridemia may be due to underlying disease processes and concomitant medications including cyclosporine which is labeled for 
hypertriglyceridemia. 

7346234-2 19-Mar-2010 2010SP016087 12 
Male 

Russia Hematologic disease Gastrointestinal haemorrhage 

Case Notes: Posaconazole 800 mg/day in divided doses (OS presumed*) initiated for prophylaxis from 12-Mar-2010 to 13-Mar-2010. 
12-year-old male with unspecified hematologic disease. During the morning of 12-Mar-2010, he took three doses (exact dose, route, and frequency unspecified). Later that evening, he experienced liquid stool. The 
following day, another two doses were administered for a total of 800 mg in five doses. Later on 13-Mar-2010, the patient experienced intestinal bleeding and posaconazole was discontinued the same day. The 
outcomes of the events were not reported. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Based on the temporal association, a causal relationship between the reported event and posaconazole cannot be 
excluded. 

7613825-1 10-Sep-2010 2008SP023801 15 
Male 

Germany Lymphoma Gamma-glutamyltransferase increased, Hepatic fibrosis 

Case Notes: Posaconazole initiated for treatment of aspergillosis (dose, route and frequency unspecified; OS presumed*). 
15-year-old male with history of relapsed T-cell lymphoma and BMT in 2007 with aspergillosis. At the time of the report, he was taking unspecified medications for aspergillosis and other unspecified 
medications. On an unknown date, he commenced treatment with posaconazole for aspergillosis and developed hepatic fibrosis. On an unknown date, tests revealed elevated GGT with values ranging from 200
400 U/L (normal range unspecified) and transaminases were not increased. The physician considered the event reversible since it was not hepatic cirrhosis. The outcomes of these events were not reported. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Although not specifically labeled for elevation in GGT or hepatic fibrosis, posaconazole is labeled for hepatic reactions 
including clinical hepatitis and more severe reactions including cholestasis or hepatic failure including deaths in patients with serious underlying medical conditions (e.g., hematologic malignancy). 

7634309-1 30-Sep-2010 2010SP051344 13 
Female 

Peru Not reported Tachycardia, Seizure 

Case Notes: Posaconazole initiated for treatment of resistant candidiasis on 20-Sep-2010 (dose, route and frequency unspecified; OS presumed*). 
Patient with no preexisting neurological history started posaconazole for the treatment of resistant candidiasis. Eight hours after the administration of posaconazole, she experienced seizures. On 21-Sep-2010, she 
experienced unspecified tachycardia that spontaneously disappeared. Outcomes for both events were unknown. Posaconazole was discontinued on an unknown date in Sep-2010. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Posaconazole is not labeled for seizure. 

7751385-1 7-Dec-2010 2010SP062650 11 
Female 

France Cystic fibrosis Drug level decreased, Tremor 

Case Notes: Posaconazole 400 mg BID (PO and OS presumed*) initiated for the treatment of Aspergillus fumigatus from 11-Oct-2010 to 9-Nov-2010. 
11-year-old female with cystic fibrosis diagnosed at 22 months of age. On 27-Sep-2010, she started itraconazole for A. fumigatus that was present in her expectorations. On 11-Oct-2010, she was changed to 
posaconazole due to a better minimum inhibitory concentration. On 27-Oct-2010, the concentration of posaconazole was found to be lower than the targeted values and the dose was increased from 400 mg BID to 
600 mg BID. On 9-Nov-2010, she presented with tremor of her four extremities. Posaconazole was discontinued and changed to voriconazole and the event resolved. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Based on the temporal association, a causal relationship between the reported adverse event of tremor and posaconazole 
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cannot be excluded. Posaconazole is not labeled for tremor. 
8854942-1 23-Oct-2012 SE-009507513

1210SWE006385 
11 

Male 
Sweden Medulloblastoma Hearing impaired 

Case Notes: Posaconazole OS 400 mg PO BID initiated for treatment of suspected pulmonary mucormycosis. 
11-year-old male with relapsed medulloblastoma and a prior history of hearing impairment. Medulloblastoma was treated initially according to the common medulloblastoma protocol in Sweden followed by 
temozolomide monotherapy. Unspecified intrathecal chemotherapy was also administered. On an unknown date in 2012, he started posaconazole for suspected pulmonary mucormycosis and beta-glucan test was 
positive. Blood posaconazole concentration was 1.06 (units and reference range not reported). On an unknown date in 2012, he experienced aggravation of previously existing hearing impairment. He specified 
that he could not hear at all on the left ear and his hearing on the right ear was severely impaired. On unknown date, posaconazole was discontinued due to hearing impairment. The outcome was reported as “not 
recovered/resolved”. Concomitant medications included bevacizumab, celecoxib, fenofibrate, and an unspecified drug similar to thalidomide. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Posaconazole is not labeled for hearing impairment; however, hearing impairment is confounded by disease processes, 
concomitant medications including intrathecal chemotherapy, and concomitant celecoxib which is labeled for deafness and tinnitus. 

9602255-1 3-Oct-2013 KAD201309-001263 5 
Male 

India Solid organ transplant 
(liver) 

Drug effect decreased, Seizure, Product use issue, Immunosuppression 

Literature Report: Rao S, Choudhury S, Chandrashekar V, et al. Cladophialophora bantiana causing brain abscess in a child following liver transplant-a case report [abstract]. Pediatr Transplant. 
2013;17 Suppl 1:83. 
Case Notes: Posaconazole PO (dose and route not reported; OS presumed*) initiated for treatment of Cladophialophora bantiana. 
5-year-old male underwent living donor liver transplant for biliary cirrhosis secondary to biliary atresia. On the 34th day post-transplant, he developed a right-sided focal seizure. CT showed a left frontal lobe 
brain lesion. The brain abscess was aspirated and C. bantiana identified. Liposomal amphotericin B was initiated and immunosuppression reduced; however, response was poor and there was clinical and 
radiological worsening. Craniotomy and debridement of the abscess was performed on day 60 post-transplant. Intralesional amphotericin B was administered and followed by a three week course of IV 
amphotericin and voriconazole. Clinical and radiological improvement was noted and he was discharged on oral posaconazole. He continued to remain asymptomatic and antifungal therapy was stopped six 
months later. Within three weeks of posaconazole discontinuation, he had another convulsion and imaging suggested a progression of the lesion. Flucytosine and voriconazole were initiated, but these had to be 
stopped due to severe gastrointestinal side effects after two months. Oral posaconazole was restarted and the patient was two years post-transplant and remained symptom free. However, the patient still had 
significant lesions on MRI, and it is likely that the patient had active disease. 
Reviewer Comments: Posaconazole is not labeled for seizure; however, seizure occurred prior to posaconazole initiation and approximately three weeks after posaconazole discontinuation. Based on the 
available data, there is not a reasonable basis for concluding posaconazole caused seizure in this case. 

10226397-2 09-Jun-2014 DE-009507513
1405DEU011890 

17 
Female 

Germany Leukemia 
(AML) 

Memory Impairment 

Case Notes: Posaconazole DRT 200 mg PO TID initiated for prophylaxis from 12-Apr-2014 to 16-May-2014. 
Short-term memory impairment occurred approximately one month after starting posaconazole and resolved after posaconazole discontinuation. Concomitant medications included chemotherapy (AML-BFM 
2012 protocol) and teicoplanin. 
Reviewer Comments: Limited case details precluded a meaningful causality assessment. Based on the temporal association, a causal relationship between the reported events and posaconazole cannot be 
excluded. Posaconazole is not labeled for memory impairment; however, memory impairment is confounded by underlying disease processes and concomitant medications including chemotherapy. Of note, the 
last report stated “oral tablet, 200 mg, three times daily” which is consistent with the approved dosing of posaconazole OS and not the DRT. It is unknown if this was a transcription error, medication error, or 
intentional off-label dosing of the DRT. 

11385889-2 17-Aug-2015 FR-009507513
1507FRA008758 

5 
Male 

France Leukemia 
(ALL) 

Body temperature increased, Drug intolerance, Face oedema, 
Hypoproteinaemia, Off label use, Proteinuria 

Case Notes: Posaconazole DRT 300 mg PO QD initiated for prophylaxis from 4-May-2015 to 11-Jul-2015. 
5-year-old male with deep aplasia induced by courses of strong chemotherapies with baseline hypoproteinemia appeared to experience accentuated hypoproteinemia when taking posaconazole. Concomitant 
medications included imatinib and acyclovir. On 9-Jul-2015, he presented with hypoproteinemia, hypoalbuminemia, and facial edema; ethmoiditis was suspected but was ruled out by brain and sinus CT scan. On 
an unknown date in Jul-2015, he presented with proteinuria. Posaconazole was discontinued on 11-Jul-2105 due to persistence of facial edema and proteinuria. On 14-Jul-2015 facial edema abated and proteinuria 
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normalized the following day. 
Reviewer Comments: Based on the temporal association, a causal relationship between the reported adverse events and posaconazole cannot be excluded. Posaconazole is not labeled for face edema, 
hypoproteinemia, or proteinuria; however, these adverse events are confounded by courses of unspecified chemotherapy, preexisting hypoproteinemia, and concomitant medications including imatinib which is 
labeled for hypoproteinemia and facial edema. Although not specifically labeled for face edema, posaconazole is labeled for edema, edema legs, and edema peripheral. 

*Specific formulation not reported; selection based on date of administration and description of reported dose, route, or frequency 
Abbreviations: ALL, acute lymphoblastic leukemia; BID, twice daily, BMT; bone marrow transplant; CT, computerized tomography; DRT, delayed-release tablet; EEG, electroencephalogram; HSCT, hematopoietic stem 
cell transplantation; IV, intravenous; MRI, magnetic resonance imaging; OS, oral suspension; PO, by mouth; QD, once daily; QID, four times daily; TID, three times daily; TPN, total parenteral nutrition 
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8.4	 APPENDIX D. PRODUCT LABELING FOR SELECT AZOLE ANTIFUNGALS AND 
VINCRISTINE 

Product labeling describing the interaction of the following azole antifungals with vincristine, or 
of vincristine with azole antifungals. 

Noxafil® (Posaconazole) Labelinga 

Drug Interactions, Vinca Alkaloids 
Most of the vinca alkaloids are substrates of CYP3A4. Posaconazole may increase the plasma concentrations of vinca 
alkaloids (e.g., vincristine and vinblastine) which may lead to neurotoxicity. Therefore, it is recommended that dose 
adjustment of the vinca alkaloid be considered. 

Sporanox® (Itraconazole) Labelingb 

Drug Interactions, Vinca Alkaloids 
Use with caution 

Diflucan® (Fluconazole) Labelingc 

Drug Interactions, Vinca Alkaloids 
Although not studied, fluconazole may increase the plasma levels of the vinca alkaloids (e.g., vincristine and vinblastine) 
and lead to neurotoxicity, which is possibly due to an inhibitory effect on CYP3A4. 

Vfend® (Voriconazole) Labelingd 

Drug Interactions, Vinca Alkaloids 
Not studied in vitro or in vivo, but drug plasma exposure likely to be increased. Frequent monitoring for adverse events and 
toxicity (i.e., neurotoxicity) related to vinca alkaloids. Adjustment of vinca alkaloid dosage may be needed. 

Vincristine Sulfate Labelinge 

PRECAUTIONS, Drug Interactions 
Caution should be exercised in patients concurrently taking drugs known to inhibit drug metabolism by hepatic cytochrome 
P450 isoenzymes in the CYP 3A subfamily, or in patients with hepatic dysfunction. Concurrent administration of 
vincristine sulfate with itraconazole (a known inhibitor of the metabolic pathway) has been reported to cause an earlier 
onset and/or an increased severity of neuromuscular side effects (see ADVERSE REACTIONS). This interaction is 
presumed to be related to inhibition of the metabolism of vincristine. 

Marqibo® (Vincristine Sulfate Liposome) Labelingf 

Unlike vincristine sulfate, the safety and effectiveness of Marqibo® in pediatric patients has not been established. 
Drug Interactions 
Vincristine sulfate, the active agent in Marqibo, is a substrate for cytochrome P450 3A isozymes (CYP3A); therefore, the 
concomitant use of strong CYP3A inhibitors should be avoided (e.g., ketoconazole, itraconazole, voriconazole, 
posaconazole, clarithromycin, atazanavir, indinavir, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin). 
Vincristine sulfate, the active agent in Marqibo, is also a substrate for P-glycoprotein (P-gp). The effect of concomitant use 
of potent P-gp inhibitors or inducers has not been investigated; it is likely that these agents will alter the pharmacokinetics 
or pharmacodynamics of Marqibo. Therefore the concomitant use of potent P-gp inhibitors or inducers should be avoided. 

a Noxafil® (posaconazole), NDAs 022003, 205053, 205596 – Approved Product Label. Drugs@FDA Database. Available at:
 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/022003s018s020,0205053s002s004,0205596s001s003lbl.pdf.
 
Accessed: January 2016.
 
b Sporanox® (itraconazole), NDA 20083. Drugs@FDA Database. Available at:
 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/020083s058,020657s033lbl.pdf. Accessed January 2016.
 
c Diflucan® (fluconazole), NDA 019949. . Drugs@FDA Database. Available at:
 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/019949s060,020090s044lbl.pdf. Accessed January 2016.
 
d Vfend® (voriconazole), NDA 21266. Drugs@FDA Database. Available at:
 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021266s038,021267s047,021630s028lbl.pdf. Accessed January 2016.
 
e Vincristine sulfate, ANDA 71484. Drugs@FDA Database. Available at:
 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/071484s042lbl.pdf. Accessed January 2016.
 
f Marqibo® (vincristine sulfate liposome injection), NDA 202497. Drugs@FDA Database. Available at:
 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/202497s000lbl.pdf. Accessed January 2016.
 

37 

Reference ID: 3896392 

http://www.accessdata.fda.gov/drugsatfda_docs/label/2012/202497s000lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/071484s042lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/021266s038,021267s047,021630s028lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/019949s060,020090s044lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/020083s058,020657s033lbl.pdf
http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/022003s018s020,0205053s002s004,0205596s001s003lbl.pdf


---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

----------------------------------------------------

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

/s/ 

TIMOTHY J JANCEL 
03/03/2016 

JUSTIN A MATHEW 
03/03/2016 

RAJDEEP K GILL 
03/03/2016 
Drug use data has been cleared by data vendors. 

KELLY Y CAO 
03/03/2016 

GRACE CHAI 
03/03/2016 

STEVEN C JONES 
03/04/2016 

Reference ID: 3896392 


	Page 1 - FDA  CDER Office of Surveillance and Epidemiology Pediatric Postmarketing Pharmacovigilance and Drug Utilization Review Noxafil® (posaconazole)
	Page 2 -  Table of Contents 
	Page 3 - Executive Summary
	Page 4 - Introduction
	Page 5 - Summary of Relevant Previous DPV Safety Reviews
	Page 6 - Drug Utilization Data
	Page 7 - PostMarket Adverse Event Reports
	Page 8 - Results of FAERS Case Series 
	Page 9 - Selection of FAERS Pediatric Case Series
	Page 10 - Characteristics of FAERS Pediatric Case Series
	Page 11 - Summary of Pediatric Adverse Event Cases
	Page 12 - Adverse Event Case Example
	Page 13 - Summary of Fatal Pediatric Cases
	Page 14 - Fatal Pediatric Cases #1
	Page 15  - Fatal Pediatric Cases #2 
	Page 16 - Fatal Pediatric Cases #3 
	Page 17 - Fatal Pediatric Cases #4 
	Page 18 - Fatal Pediatric Cases #5 
	Page 19 - Summary of Serious, Unlabeled, Non-Fatal Pediatric Cases
	Page 20 - Discussion
	Page 21 - Discussion con.
	Page 22 - Conclusion
	Page 23 - Recommendations
	Page 24 - References
	Page 25 - References con. 
	Page 26 - Appendices
	Page 27 - Appendix B. FDA Adverse Event Reporting System (FAERS)
	Page 28 - Table C1. Pediatric Cases with Posaconazole and Vincristine
	Page 29 - Table C1. con. 
	Page 30 - Table C1. con. 
	Page 31 - Table C1. con.  
	Page 32 - Table C2. Fatal Pediatric Cases with Posaconazole
	Page 33 - Table C3. Pediatric Case Series Unlabeled Adverse Events with Posaconazole 
	Page 34 - Table C3. con.
	Page 35 - Table C3. con.
	Page 36  - Table C3. con.
	Page 37 - Appendix D. Product Labeling for Select Azole Antifungals and Vincristine
	Page 38 - Signatures



