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US Heparin Timeline

Initial Reports

| November 19, 2007

St. Louis Children’s Hospital reported the flrst allerglc
type reactlons in pediatric dialysis patients.

: January.4 2008
FDA notified of four allergic reactions in three

dialysis patients during the previous three months
at the St. Louis Children’s Hospital.

US Heparin Timeline
- January

January 7, 2008
* Missouri Dept. of Health notified CDC of aIIerglc-type
reactions in pedlatnc hemodialysis patients.
« CDC solicited reports nationwide via the
" hemodialysis clinic listserve.

January 9, 2008 _

- CDC notified FDA of possible association between
Baxter heparin and allergic reactions at dialysis
centers.

January 17, 2008
Baxter issued “urgent” voluntary recall for 9 lots.




US Heparin Timeline

| _February SCont.Z

February 20, 2008
FDA initiated inspection of Changzhu SPL, the supplier

of heparin API! to Baxter

February 28, 2008
* Baxter press conference to expand recall
* FDA issued Public Health Update ,
 FDA posted Changzhou SPL 483 report to website

US Heparin Timeline |

Februarx .

February 8, 2008
CDC published in MMWR, “Allergic Reactions Among
Patients Undergoing Hemod|a|y3|s - - Multiple States,
- 2007-2008”

- February 11, 2008

-+ Baxter issued news release, “update on heparin

reactions” .
Q FDA issued Public Health Advnsory




US Heparin Timeline
March

March 5, 2008 :
FDA reported prehmlnary analytlcal fmdmgs of
“heparln-llke compound”

‘March 6, 2008
- FDA posted screenmg test methods (NMR and CE) to
website

US Heparin Timeline
March (Cont.)

March 14,2008 ‘
* FDA recelved nommltments from manufacturers who
currently supply the US market to test all their heparin
AP! using the testing methodologles recommended on
the FDA website -
* Changzhou SPL added to the enstmg lmport alert
list : _

* FDA issued an |mport bulletm

March 28, 2008
Invitations sent out for the Internatlonal Meeting

‘Back
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Number of Heparin-Associatéd Reports
Received at FDA January 1- March 31

Duplicates have not been removed
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*SMQ+ means events that included one or more allergic and/or hypotensive - |

symptom(s)

Heparin-Associated Deaths by Month of

Event: 2007-2008

Received to AERS 1/1/07-4/13/08 Baxter
Duplicates have been rgmoved _epa_rin
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Heparin-Associated Deaths by Month of
"Receipt at FDA: 2007- 2008

- Duplicates have been removed
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Month Report Received at FDA

*SMQ+ means events that mcluded one or more allerglc and/or hypotensive
symptom(s)

Preliminary count of SMQ+* AERS
reports after heparin received

. 1/1/08-3/ 31/08, including dupllcates

~« Total 771 reports

. 97% from the United States
. 346 with serious outcome

. 81 with death outcome

*SMQ+ is an algorithm that ﬂagged reports that had
_ one or more symptom(s) of hypotensnon, allergy, gastromtestmal

symptoms.

57



Top 10 Preferred Terms* from
771 heparin-associated AERS

_reports, including duplicates

Preferred Term (PT) | Number of reports | % Total
Nausea 242 314
Hypotension _ 235 30.5
Dyspnea 163 |21.1
Vomiting ' 153 - 119.8
Blood pressure decreased | 150 195
Dizziness 117 - ]15.2
Diarrhea 83 , 10.8
Headache 79 10.3
Abdominal pain 75 9.7
Flushing 72 : 9.3

*Each report may be associated with more than one Preferred Term.

Adverse Event Review

FDA Website: http://www.fda.qgov/cder/dru infopage/heparin/default.htm
_Overview & 2/11/08 Public Health Advisory

* The serious adverse events include:
— allergic or hypersensitivity-type reactions

- nausea -
- —vomiting Baxter Press Release
—~ sweating 1:10,000

— shortness of breath
— severe hypotension|requiring treatment.

—

* High doses (5000-50,000 units) given bolus
* Most events developed within minutes
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- Impurity Evaluation of Heparin Sodium by Capillary Ele_,ctrophores"is

Instrumeht:

Capillary:

C_olumh temp.: -
Det;action wavelength:
Polarity:
. Voltage:

Injection: |
- Filter:
' Sepémtiqn 'i‘ime:

Elech‘olyte:

vTest solution:

Specification:

Reference:

Hewlett Pa_ckard 3D-CE equipped with diode array detector or equivalent

- Bare fused silica capillary, internal diameter 50p.tﬁ :

64.5cm-total length, S6cm-effective length

25°C

200nim (band width 10nm)

Negative

30KV’

50 mbar pressure for 10 seconds

Cellulose acetate membrane filters (0.22um)
15 minutes '

36mM Phosphate buffer (pH 3.5): Transfer 1.0g of monobasic sodium
phosphate, monohydratc to a beaker and add 195mL of Milli-Q water. Adjust
pH with phosphoric acid to pH 3.5. Transfer the solution into 200 mL
volumetric flask and dilute to the volume with Milli-Q water. Filter the buffer
with a membrane filter. It recommended to degas buffer before use.

Prepare a Heparin sample concentration of approximately 10 mg/mL in Milli-Q
water. Filter the sample solution. '

. Between each sample run, flush the capillary for 2 min. with filtered Milli-Q
~ water and 2 min. with filtered electrolyte. Introduce the sample onto the

capillary by hydrodynamic injection.

The electropherogram of test solution does not exhibit a sharp. distinguishable

peak in front of the main heparin peak. The migration time of heparin in the test
splution is about 5.7 min. See attached for examples. ) -

1. Private communication, Baxter study number 41010 - o oo
2. - R.P. Patel, C. Narkowica, J.P. Hutchinson, E.F. Hilder, GA. Jacobson, A simple CE method for

the rapid separation and determination of intact low molecular weight and unfractionated heparins,
Journal of Pharmaceutical and Biomedial Analysis 46 (2008) 30-35 o o

Page 1 of 2

-10-



Figure 1: Electropherogram of a sample with an extra peak (“Fail™)

Page 2 of 2
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impurity Evaluation of Heparin Sodium by 1H-NNI-R Spectroscopy

Instrument: , _ ' S
500 MHz NMR, less than 500MHz can be used if appropriately qualified material shows
good separation between the N-acetyl protons of over sulfated chondroitin sulfate,
' dermatan sulfate and heparin sodium - )

Reagents: _

Solvent: DO (Deutered water) _ _ 3 S
" “Internal reference standard: TSP (tri-methyl-silyt propionate, sodium salt)tobe - -
referenced at 0.00 ppm. R ' o

' Preparation of Test solutionsf : - » :
" Weigh between 10 and 40 mg of heparin sodium into a 5 mm NMR tube and dissolve in

0.6 ml of DO spiked with 0.05 to 0.10% by weight TSP. Sample may require;several '
minutes of constant agitation to dissolve. C ‘

'H-NMR analysis: _ | S |

Collect "H-NMR spectrum on a 500 MHz NMR instrument. T
Spectral parameters should include no less than 16 transients, 90 degree pulse width,’
. acquisition time of at least one second, time between transients of 20 seconds and a
spectral window of 8000 hz. The number of transients should be adjusted until the
signal-to-noise is at least 200/1 in the region near 2 ppm. ' o

The sample should be run at 25°C. o

Criteria: | - | . - |

" The N-acetyl protons of heparin should show a single peak at 2.04 ppm (& 0.02ppm). A~
small dermatan sulfate peak, corresponding to N-acetyl protons of dermatan sulfate, '
may show near 2.08 ppm. No peak should be visible at 2:15 £0.02 ppm.

_12_ -
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