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Hemodialysis treatment utilizes the patient’s blood to remove waste, toxins,
and excess water from the patient. The patient is connected to a hemodialysis machine
and the patient’s blood is pumped through the machine. Catheters or the like are
inserted into the patient’s veins and arteries to connect the blood flow to and from the
hemodialysis machine. Waste, toxins, and excess water are removed from the
patient’s blood and the blood is infused back into the patient. Hemodialysis treatments
can last several hours and are generally performed in a treatment center about three or
four times per week.

To overcome the disadvantages often associated with classical hemodialysis,
other techniques were developed, such as peritoneal dialysis.

Peritoneal dialysis utilizes the patient’s own peritoneum as a semipermeable

membrane. The peritoneum is the membranous lining of the body cavity that, due to
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Peritonitis is a major complication of peritoneal dialysis. Clinical suspicion of
peritonitis is prompted by the development of a cloudy-appearing dialysate in
combination with variable clinical manifestations that may include abdominal pain,
nausea, vomiting, diarrhea and fever. See, for example, Vas SI: Peritonitis. In: Nolph
KD, ed. Peritoneal Dialysis. 3" ed. Dordrecht, The Netherlands: Kluwer Academic
Publishers, 1989:261-84. Most episodes of peritonitis are caused by intraperitoneal
bacterial infections, and the diagnosis is usually readily established by positive
dialysate cultures. However, there are several well documented causes of non-

infectious or sterile peritonitis. Aseptic or sterile peritonitis, which also is described as
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if it is determned that a sufficiently |ow | evel of
wa b@spe3esT dogl ycan is present. In an enbodi meneCT/URM®05/005187
reaction initiates a serine protease cascade. In an
enbodi nent, the serine protease cascade includes a
JialRICRNRRAL afk baBSSraf 3SIGALES: in%%n@tﬁl eredicapitle of ftecting this
reagent is derived froma silkwormlarvae plasma. In
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i ring a peritoneal dialysis
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pelh o amhbdidieat, jisi reactioh uitietes hasrime pgotbdsecasmadd.y | ow

| evel of .a peptidoglycan so as to,pre t peritonitis

o 1 e bR R FelRO praifng cemdpbENh aom SRy oddase
casca@b ution to the patient. In an enbodi nent, the

peritoneal dialysis solution includes an

i cdn ex bmbodibest thesiohgent isrierived Epmerstliorme faryae pl@sma.

per.itoneal dialysis includes ut omat eri.to I

G dh S Sivodiodhe’ B st ratBp OB R, SHREr Gl ARGE by o
coldsktlid tchédsOmbit iARePiRRtionBB reactibR bp@leke e peptidoglycan and

nmonitored for peritonitis during peritoneal dialysis.

the regentxanpl e, a dialysis effluent can be collected from

o By 5 S D o b o o 1o

0 an rncrdenc oni

ng/@Netsgent, the reagent is used to determine if the
amount of the peptidogl ycan exceeds, about 10 ng/nil in
t hdnge embgdignt, dheglyeqse Pelymaribgsedsplugion ipsl éag Acodextrin.

In an embodiment, the reagent is added to the icodextrin in a raw material form
that is used to make the glucose polymer-based solution.

In another embodiment, the present invention provides a method of providing
peritoneal dialysis to a patient. The method includes preparing a peritomeal dialysis
solution utilizing a reagent to ensure that the peritoneal dialysis solution has a
sufficiently low level of a peptidoglycan so as to prevent peritonitis in the patient; and
providing the peritoneal dialysis solution to the patient.

In an embodiment, the peritoneal dialysis solution includes an icod extrin-based
solution.

In an embodiment, the peritoneal dialysis includes an automatesd peritoneal

dialysis, a continuous ambulatory peritoneal dialysis and the like.



during peritoneal dialysis. In yet another enbodi nment,

the present invention provides a nethod of testing a
w@esospeoernl di al ysis solution for an amount of P@EI/US2005/005187

pepti dogl ycan that exceeds a | evel sufficient to cause

peritonitis. The nmethod includes adding a reagent to
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recejve ritoneal . dialysis therapy.. Yet still another
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pIIARELAVAAd prodfed:ériB pe@BRBRI tion that utilizes a
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tur and_advant ages. of t .esent i.nvention,are
cofeRel el i A LR ot BRSSO GTBn
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dialysis solutions.

Another advantage of the present invention is to provide improved methods for
manufacturing and using peritoneal dialysis solutions that employ a detection protocol
to determine the presence of peptidoglycan in the peritoneal dialysis solution.

Yet another advantage of the present invention is to provide improved testing
procedures that can be employed to prevent peritonitis in patients that receive
peritoneal dialysis therapy.

Yet still another advantage of the present invention is to provide an improved
icodextrin composition that utilizes a detection procedure in the manufacture thereof to

determine the presence of peptidoglycan.



BRI EF DESCRI PTION OF THE FIGURES Figure 1 illustrates

a correlation between IL-6 response in a PBMC assay
w@eas0e3087 dogl ycan concentration in icodextri nPCT/USB®05/005187

response was neasured in freshly isol ated nonocytes

from heal thy volunteers. Each synbol and |ine
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fluid of rats. Figure 4 illustrates an effect of
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5 illustrates f
pepuhEhGA OB FRHE &b BRI d ot IRV MestERA) ieeshly
isoPfeeiRbRddydY fg:m Ek!ﬁth'y'\%ﬁh{{éeg\' EhBE sﬁﬁ&ﬁ%ﬁa 1ih8 Y&,?és&ém data from
generally relates t0 the detection of gram positive
asm@adnmms and fragrrents thereof. In particular, the
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injpetiqnt (B mh/kg)agemdﬁ&tnp@pmammg peptideglyednat ed with gram
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ofﬁﬁ§ltlve bacterial cell wall and thus can serve as a

mar ker for_gram positive bacteria. En_this regard,

t esthigige falussaiss aa sifegicrimspidaglyran oni ILi&adhe peritoneal fluid of

sffectlvely prevent peritonitis in patients that use

he peritoneal dialysis solutions, such as peritonea

di alfigirs sslustiiten freduzaty ¢ todi asemicgpaiitasis ppoytadr with use of
cludlng an icodextrin and the like. Aseptic
*™oni ti s associ ated with icodextrin-based

peritoneal dialysis solutions is believed to be the

gar?est adperas By eNtsCRIPATOROF AHEmNpeENTIng al
Ialysis

The present invention generally relates to the detection of gram positive

IC

organisms and fragments thereof. In particular, the present invention relates to
methods and compositioné that employ the detection of peptidoglycan in peritoneal
dialysis solutions. The inventors have surprisingly discovered a novel cause of aseptic
peritonitis--aseptic peritonitis associated with gram positive microbial contamination
of a dialysis solution. Peptidoglycan is a major component of a gram positive bacterial
cell wall and thus can serve as a marker for gram positive bacteria. In this regard,
testing for peptidoglycans can be utilized to effectively prevent peritoni tis in patients
that use the peritoneal dialysis solutions, such as peritoneal dialysis solutions that
contain a glucose polymer including an icodextrin and the like.

Aseptic peritonitis associated with icodextrin-based peritomeal dialysis
solutions is believed to be the largest adverse event reported for a peritoneal dialysis

solution due to a contaminant of microbial origin. Based on the experimental



solution due to a contam nant of mcrobial origin.
Based on the experinentalinvestigations as descri bed
w0 poodevast bel ow, this suggests that pepti dogl BCHIS1005/005187
the icodextrin-based peritoneal dialysis solution was
the causative agent of aseptic peritonitis. Further,
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eflﬂc@b}l' 20 QEE asseT el piodi@ako Bétek ¥hduse qeczqiﬂ@eg ﬁﬁe issues associated
pern1tted the direct observation of

walligise 868 an- i nduced i nfl anmation in situ.

i nk TR AEERR, el hELERS ol ShAFE A T sbtred as o

prabddntl RSauze q&ﬁlkdﬂ&kledlahylsp@mhh@es lpetidigted . thSetivect observation of
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cfmdﬂ@@d bwspwm%ss 1Sha fpeptainghés Royos€L) Pa:rlzly Rd.: Ehdotoxin-like

ars t|do can occupi es. appr,oxj ely 409
S oo RGEED oo & SOt B FHES CIRUGELEBRE el Gigae. J
E‘?ztlottokﬁz e} 51'995‘@‘48'71440fTHeh Bly2hRHabIBdAL | Mecte@hitaliahbBogenous,
Royce CL, Pardy RL: Endot6xXin-1ike properties of an
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A0 P T SRR AR o7 e
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peentertifs ! anPxizact Gom afymbisticmshiarydiq ehalergbariike srshengae, J
E]ndotogna@so 51'955)§?437—44. Peptidoglycan and another cell wall constituent,

lipoteichoic acid, include virtually all of the major inflammatory inducing components
of gram-positive cellular walls. See, for example, Sriskandan S, Cohen J: Gram-
positive sepsis, In: Opal SM, Cross AS, eds. Bacterial Sepsis and Septic Shock,
Philadelphia: W. B. Saunders Company, 1999:397-412.

Like endotoxins, peptidoglycans can induce cytokine production in a wide
variety of cells and have long been recognized to have immunomodulatory actions.

See, for example, Garner RE, Hudson JA: Intravenous injection of candida-derived
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sepsis, In: Opal SM Cross AS, eds. Bacterial Sepsis

and Septic Shock, Phil adel phia: W B. Saunders
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that do not grow under conventional conditions. i an
thenprsseniesnplisption, acid hydrolysis at an elevated temperature is used for

=

hydrolysis of starch to produce icodextrin. These manufacturing conditions are suitable
for the growth of Alicycclobacillus acidocadarius, but discordant with those used to
determine sterility based on bioburden.

As referenced above, a detailed description of the investigative findings are
provided below in accordance with an embodiment of the present invention by way of
example and without limitation:

CHEMICAL AND PHYSICAL INVESTIGATIONS

The majority of glucose molecules in icodextrin are linearly linked with o (1-4)

glucosidic bonds (>90%), while a small fraction (<10%) are linked by « (1-6) bonds.
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the present application, acid hydrolysis at an
el evated tenperature is used for hydrolysis of starch

W eoopoesdsrce | codextrin., These manufacturing cobPdi/USNS005187
are suitable for the gromh of Alicycclobacillus
aci docadarius, but discordant with those used to
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above, a_detailed description of the investigative
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rformance |iquid chromatography and mass

XA HECBIIPSTADIALVEA PEEFE UIPIPTANAE Yisiegtion. alSpsafes example,
BeikIRENtvSE m,e%%c{cﬁég‘s”[?@tﬂi?ég%? get\é\ﬁﬁi %@haéﬁgogfgléc%g% mjetebolites

i codextrin neta triglyceri
ingrlgsnseliging anvien-pyclaggnilrotyitogidphe svifhl puléed kdméfé detection,

- ), [ [t sayed usi ng high
T F v ringh B S Ao ke Y oyp R sy e mstprmed
wRABYeRAREdr Marf L0 I hi 9PE @hefn?e %HEH? ’ Cﬁtﬂ%ﬁg nfésurements

Hvi zd Shockl ey TR Direct erm-nati ot
weisimafleusoeE ISRt ts| (REES Systerpd, Mimaeapslinddhi on- exchange

chr | nmperonetric detection, J
mr%’%ﬁ@%b@é’?@gﬂﬁ Triglyceride and protein
anal Baddso¥iR endefrht@n TR teodck tinBe R RE8 rdetermineil( b% a fixed point
Mannhei.m H tachi 911 Chem stry anal yzer. Cytokine

C}ﬁ%‘ﬁggﬁr\é‘ﬁéﬁls teper Teemiprecagiphy WiengAVk iDubceRD Biiggines, et al:
VBOBSH L8 e ST PP S R gt
Ina Watsexd S¥8j Reviahi, olsagislny TTLAds, TRGEctioRess bic@iaE%adtban with
T hrmbocte e toeh, NeveForls Alan B L%, 1987:307-22. Rabbit pyrogen
test was performed in accordance with the guidelines provided in the European
Pharmacopeia. European Pharmacopoeia, Pyrogens, 4™ ed. Strasbourg, France:
Council of Europe, 2002:131-2. An ex vivo pyrogen test that measures IL-6 response
in freshly isolated peripheral blood mononuclear cells (PBMC) following exposure to
a test substance was used to quantitate non-endotoxin pyrogens. See, for example,
Dinarello CA, O’Conner JV, LoPreste G: Human leukocyte pyrogen test for detection
of pyrogenic material in growth hormone produced by recombinant Escherichia coli, J
Clin Microbiol 1984;20:323-9; and Poole S, Thorpe R, Meager A, et al: Detection of
pyrogen by cytokine release, Lancet 1988;1(8577):130.

MEASUREMENT OF PEPTIDOGLYCANS

Peptidoglycan (PG) quantitation was performed with the silkworm larvae

plasma (SLP) test (Wako Pure Chemical Industries, Ltd., Osaka, Japan). See, for
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Val i dating an LAL chronpgeni c substrate pyrogen test
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wwsnsioy7 TJ, eds, Detection of bacterial endoP@RUS2005/005187
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invention as follows

Peptidoglycan (PG) and (1,3)--D-glucan (BG) are components of the cell walls
of gram positive bacteria and fungi, respectively. PG and BG are measured with the
Silkworm Larvae Plasma (SLP) test. The SLP test contains all the factors of the pro-
phenol oxidase (PPO) cascade, an important self-defense mechanism of insects. The
PPO cascade is initiated by peptidoglycan, in which PPO converts 3,4-
dihydroxyphenylalanine (DOPA) to melanin. The resulting formation of melanin is
colorimetrically detected at 650 nm using a standard plate reader. The raw material

jcodextrin is tested undiluted and has a limit of detection (LOD) of 0.74 ng/ml (the
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reaction solution can be neasured by a conventi onal
nmet hod and conpared with calibration curves previously

W bioaioyses by usi ng PG standard sol uti ons w t h REDWA2005/005187
concentrations to determ ne the anmount of PG
Alternatively, it is possible to apply a phenonenon

loweat detettable stg@aid peinf)OTht Mmished ipréduchrsuch BPEXIERANIBAL, is
on the concentration of PGin the sanple. That is,
tegiedl eaftepidilnting feméolbdan oadeydatmifigets the suipt enhibitiom saused by the
. P i ! ' f
PREESENSAlobE, TSGR Byflo O BT OB T E5HAarc
c@rating forghaerlatdéddtiy PO i s neasured. By way of exanple

and n [ i tion, an experinental procedure that

um@@%@t est can be conducted in accordance

W t hNan Opg&oed MEffict AfeveNENDIERY el HPUBOEIVQM @5 icodextri

follows. i Peptidogl ycanQIEIPG and I‘!Edl’f9 SJ)S%B I ucéﬁo (eééin was

defeninerhyo rfe it Snedelt Aetotad| of 4inimate Sbragrerapdey rity dHarlan Inc;
[ ng-f,ungi . hwely. R BG are

R BO 1 P BEg RS e i Vbt BRI ¥ grgpps. Bach

grohp rédeivddessinglenh@ipesitonkbd] ihjeetidaét Rbdex@in :sflﬁecpﬁv@cﬁh)? nok, 10,
oxi dase &‘PPO cascade, an _inportant self-defense

SGredAlniS9M JO0Pner 090’ THalpmeptdesiyge pis a oss aifedSbylike
P%?Ef?gggg‘l‘yg enylfko\ a\ﬁlm le l() %?ﬁg’%%%rré ogﬁ} ?:.éc}%nﬂlé)gy Inc., Sarasota,

FELe8T8A)I wgs fusedmint itlese @kperhans. rBik shones pést NBjetlieal thy rats were
detected at 650 . nmusing.a standard plate reader. The
Sar"B‘JL\‘/C?FLt %‘lqa the ?]8613 dyithg peritoneal seaviy Wes MugmdHatiiely sadected by
dbibiFhibinef i | PRk !
bRl 4510k 80 (ob Bl pafiied AL RN Sheiceg ol
camtEXRANERh ialicoutts o @tipafdim and IL6tand TNFeafcohatnirations.

or de ey matri x inhibition caused by the
preséﬁ%@lsﬁéégmg% es. The sanple dilution step
resuPbs hiarlet Lsubveilianée 4ddtg)/ ol sefdralr he@lré® Bakdhgs f & idddextrin

1: 10 dilution. ANIMAL STUDI ES No Observed Effect Level
meRgetredohet e {un gyt Septanabel 2R02 mieraenalyzed éo deisapine an

SRR eyt 90 ) TGP gl
agruneilae diuffided ¢ompdaift diggadncips oopstfecEaely @isglap complaints per
‘ qﬁ@gggﬁg@ﬁ dgtlaln flgg c\llﬂg%iﬁgggtéfp%gt?gg_g&c% ?ecvtell (1)1{] aokf)g scale, namely,
.4, >7.4-15, >15-30, >30-60, and =0 ng/mL. For each of peptidoglycan
concentration range, the total complaints and the total units sold were calculated. The
CPM units sold were computed as the total complaints divided by the total units sold
multiplied by one million. Negative binomial regression was used to assess the
association between CPM and peptidoglycan level. The statistical analysis was

performed using the SAS procedure GENMOD (SAS Institute, Cary, NC, USA).
CLINICAL CASES

According to reports received through the BAXTER HEALTHCARE
CORPORATION’s global pharmacovigilance system in 2000, the frequency [(number
of complaints -+ number of patients treated) x 100] of aseptic peritonitis was 0.095%.
There was a steady increase in reported cases in 2001 to a peak frequency of 1.04% in

March 2002. The patients were rarely febrile or toxic in appearance; abdominal pain
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50, 100, 500, 1000 or 5000 ng/nilL peptidoglycan at a

dose of 35 nl/kg. Peptidoglycan derived from
w@e@plgdoeroccus aureus (Toxi n Technol ogy | nc. , PCT/US2005/005187

Sarasota, FL, USA) was used in these experinents. SiXx

hours post injection, the rats were sacrificed, and
whifhodkdtitel absent; hike gialysite mealcloudyiahy celddaquith didl phievcellycounts

col | ected by det er m,ni ng_ t he wej ght nd vg]lalllj
VIRREEATBA00 19 o5 CDARES (HHHP | AP P LRI BPBh % mphocytes, and
gl{égfléﬁ?g %{ﬁh{ go%fn%gfxftls?.a yﬁ%}%ﬁiten%%&itorﬁlettﬁére wa@ M change in

conc . STATI STI CALCANALYSI' S Post
ultrafikettion wr petilohea pernkabaity forseatirsalutdsuBthodcinb alialyrets auftures

Wg@plpgl codextr! }r) Q%l%fgggtﬁﬁgqsg\gé\éﬁsg tél'”’xé 'ﬁ.\qgfgbgﬁ% local physicians.
"I’iséllﬁg&aﬁté@ﬁ REIVEL R RERbb G R R e HE k0B Gaddi€icodextrin was

i nci dence aseptic peritonitis. To accunulate
restaftedci eand cc&m:ptm ntpefitaaéfisenoeesredo eBASIHR/ el HEALTHCARE

Cg} WTE@NQH%S ‘FO?‘HB@I'P’Q%%ER’Y@%E '\C/Pill 09 Qev%ré’l\%glg aled batches of

idoab®kin in May>2004: 15 >15-30, >30-60, and 60 ng/nl L. For
each of Igptl do ﬁécan concentration ran the total

ConpICATEM Yotk NVRHGASIGNS F CORESIRIY ed.

The t

conp e R fa b RRATBHCRfkains SO M fopdexirin batches
weye padommdd Thase Mebatd el mntnemahlany differsmics nn wadleandar dweight

to assess E%G%Xassom ation

SR Aa G iy BrrooHbgme PR L e teani T o tgg volatile and

s&hl- @&E{fﬁ%rg%ﬁh@ﬁnﬁme%wﬁ&i)ﬁﬁ%fcﬁeﬁ%\ﬁ—@ed *nh ascéptlc perltonms
Institute, Cary, USA). CLI NI CAL CASES Accor

ané ghosesnoteassdaiagdd tvhtho a@WrSehehIM'BEF{ﬂHEAHm components of

c%ﬁaﬂt Eﬁ@%@ cﬁj( Ihi-aC%)n @% g+1| G }1;11!? l%gogroduct

g&ﬁﬁ@dﬁ‘bﬁs hﬁcﬁﬁ%ﬁ&ﬁreﬁt Mawpoaﬁaﬂhdﬁd@er | t onl tis was
095% There was a steady increase in reported cases

in 20YALYSAREFERLUENE XSI®f 1.04% in March 2002.

The patj ents W&8oh ahelYs ! &REidtRiti8h WaXbbsdrikd in the dialysate
appear ance; abdom nal pai nwas nodest to absent; the

eflihzeny frne avmtient withyasepiid peattonitiscomparkd do sbytel efflaeit| (>5000

U5 MY S LR, 2. 2200, R VARG s ot i

AR CORPIARE SableNEdHhpRaB it GRBI dotirol W4 leep/BBCT@RUsAN25 mg/dL,
peritonitis, there-was no change in ultrafiltration or
rpmecm‘cnhe)alTlmer weabid differense wnispdexsion wndsits Brashlitasd(glucose

pollymé/rg a\%&h Cdlégxte% roefspolymenza‘uon from 2 to 7) between the complaint and

control samples. These results indicated that neither icodextrin nor its metabolites were
the likely cause of aseptic peritonitis.

PYROGEN ANALYSIS OF ICODEXTRIN

Endotoxin levels in all the icodextrin samples associated with aseptic
peritonitis were found to be within the product limit (< 0.25 EU/mL) as determined by
the LAL test. In rabbit pyrogen tests, there was no increase in temperature with either
complaint or non-complaint icodextrin batches. However, an increase in IL-6 response

in the in vitro PBMC assay was observed with both complaint icodextrin-containing
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)

were invariably negative. Antibiotics were variably
instituted by the | ocal physicians. Al clinical signs
WO e®6l093887 upon st opping icodextrin. In some caBEBPS2005/005187
i codextrin was restarted, and aseptic peritonitis
recurred. BAXTER HEALTHCARE CORPORATION initiated a
t .
R e s A D R A e Bmpain
bhm@mmlwsmemﬂaxmm mxEabis] bedowheni cal and

physi_c sti atlo reclledic trin batc ..
ver e S{eﬁ oﬁngdiesl’ %fn %}%teaél d}oa-ﬁ%lp?%l@\y}’é‘m&‘ o8 d6Kdrin in
gl PBRICN&ESy. 1 1 M Gl akn WEL Qr}fesp@hé;et bf Rdate@nRh 500 pg/mL is
I codextrin,” percent branching of glucosidic bonds, of
cbmsadmed/@k)ailth@pﬂngem@mSpwbat| | e organic inpurities

bet ween the batches associated with aseptic
peritonitis and those not associated with adverse

clinical events. Al soluytion conponents-of conplaint—
Tssi:Smnde of i codext rin- cont PPMMEG24i 4l Yoo 0Rer & wPeheiP1l
the product specifications apgimret  dur r eaml pg/mL

Dl L ALNCATECE IOl O A
T UQI =} bl. dllual Ub DI AL T A1 l:l:l' I'LUI:I /-\I\V-\L Yol S
%ﬁ?%yéré@atl onin lIL-6 concérr?tratl on vvaési} observed Slhn

PobigiveiGanyrsBt e ef fluent friom g2,pa0 i erft wilo,bo@sept i ¢ 10,000

peritonitis conpar ed to dontrol—effluent (=500 Versys
ITTCT—OT A~} T 1 o TTU R A~ A~ A A~}

Nygativg ﬁﬂntf‘?lespect ively). |An i k% easd in p(pot ei n 150

1CCHS BT ah.c8 noted WitTh gig conplai ggpsanple 119
conpare o ][ﬁﬁe c%ntrol (1236 _ng/dL Mersus 125 [dL

Iccebﬁ‘aruwcvmma)nt) There was |no . ¥G0er ence iH0U0codext ri 970

stHret-abglites—(gtugose—polyners—wthdegree——of
If)%qéﬁ? 1} (comp am)from 2 tol|7) be the %Ml ai pt and®
T6¥k i raSemplefisl (cdpBenty eful t9§30md| caL ed|78d3alt nei t hg600
| icodextrin nor its metabalites were ithe likely

Iedegaprarempierink @apt i s. BYROGEN ANALJYSI 580 | CODEXTRIIRO
cepgpdiotli n 1 evels in all tlhe icodextr|in sanples

associated wth asepticperitoni tTs were found to be
within the product limt (< 0.25 EUWnl) as deternined
by thEaglaimnispm pssentisd pnedipyy vijansupplemsntal rempongss, nBaxter

e'xmfd‘]m%%&nt% %gdkﬁci Co%c%ts% ﬁ%ﬁﬂg}n% Jn'iig% eﬁ%‘ﬁ@&l%ﬁ%&? %oélrltéoe{lse

i n | LTRe TE$008sking substance in the complamt samples was unaffected in the
presence of polymyxin B, thus suggesting that it was not LPS. See, for example, Pool
EJ, Johaar G, James S, et al: Differentiation between endotoxin and non-endotoxin
pyrogens in human albumin solutions using an ex vivo whole blood culture assay, J
Immunoassay 1999;20:79-89. In a filtration experiment using a 30 kD molecular
weight cut-off filter, the contaminant producing the inflammatory response in the
PBMC assay was found in the retentate, suggesting the molecular weight of the
substance was >30 kD, i.e. larger than icodextrin. The negative assays for LPS, but
positive PBMC IL-6 response indicated that the likely cause of aseptic peritonitis was
a non-endotoxin, pyrogen contaminant in icodextrin raw material used to manufacture
the final peritoneal dialysis solution.

PEPTIDOGLYCAN AND MICROBIOLOGICAL ANALYSIS

16



in the in vitro PBMC assay was observed with both
conpl ai nt i codextrin-containingdi al ysate bat ches and
w0 b@siogeextrin raw material used to manuf act UPET/URMO05/005187
conpl ai nt batches of peritoneal dialysate as
illustrated in Table 1 below. Tablel: IL-6 response of
conpl Analysiand severd dmpdsidniecdietd datbed  icodeket ﬁﬂchcaiteral that 41%
t tgﬁP assa In this asg , '%gll L- 6 response o
RIS 6entAHAed With giceiideglucan dhalquas ﬁi%cted by the SLP
9P tRiobRLRP BSKoenAERHs Gailfiedl OATHRS '

}p ﬂippogﬁént al cegrrpongn?lg% bBaxt er&z%%?llﬁlgﬁgg?mng/mL fo
w%dg:’ml, Betanso glae mnuﬁptmrmgf sodexdian drope mialtodeddin requires heat
di al ysi olution i e.ll-6 ovoKi ubst ance i o
0eE o heRPh oo Pl eical g R it e B PG el dustidions
SYzafiohy RS ivddBitakeAU £ 94§53t d MNeodeR@in WereVBSnd'Q) bé—go%tamlnated

See, for exanple, Pool EJ, Johaar G Janes S, et al
With f a@r ethpmnlldm,b@thllmd@M| posie norgamsmot dhlcyclobaczllus

TR0 DHPRR T Gs B AT AL ardgabe Bptogtyoan

B4t Z9d&%rile ﬂil@atfdrﬂ prodédueds pHed dTBRinedSs R ;ﬂo&ibt kRminated the
nol ecul ar ! ight cut-off filter, the contam nant

lpﬁcgd@c b noh éhei Rentidesyeasr sontaripals A pesitive EBIVMDtignswys found

he nol ecul ar
MBS HaR R BB 4 TR i e
PBIDﬁE)aESaIyn(Se?Eh@1g1¢pa$mbs€anﬁsls aydablltty ibPhe HUE ROSINEE Was seen
PBI\/C IéDG response indicated that the |ikely cause of
B?Ur N9EY $“tg8?ﬁt’(nﬁ§ Tage of sepritivterde mpt,lfiogb‘,gqa@g en
cont agiRgAt, stiypigedextrin raw material used to
manuf acture ) the final per| toneal dialysis solution.
PEPTI B@&@%ﬂtﬁw@bmﬂagmm&c@muwtmvslp@m@gmas iof rats was

N RN A

setificpgt ifelo goyledfint hatuMesride! e’Eétﬁﬁ Fﬂﬁelhhﬁvhﬁlepol@é@ a&¥lls and
Pepti dogl ycan concentrations ranged fromthe detection

mfi%ﬁOPhlésr woreeleigief ingthe peritopepl Auid eisedpstrin haeptidoglycan-treated
e, of e i, f | u
RO 01 GBI G AL LAY BihSbbogtyn
]mﬁixlrteﬂtolémftneﬂmoltmrs ih lipenmnesleﬂhﬁf& shﬁweglasddsdid@p&den?meﬂegmwith a
undes t aken ysteso |Lcodextrin were oun
NOHLe 2 of i etk obberi (e3¢ Rein iR HImatorya cyigkBishi shopred dose
SRR e RAGAGOEM vaﬂéslcalY‘ib‘?lEﬁﬁL e BNE- (Ses, Fig.3) and 100

aci docal darius. Alicycl obacillus™was the source’ o
gl a firnbie-6 r(§ep eifigidiloFhy demest ARGEL dfod peyitieoglyean was for TNF—a

%Iﬁllbotd{ﬁgté"’lhg‘ir}]ﬁ‘ﬁ?ﬁq@%%) s applied to the near final

CORRELATION BETWEEN PEPTIDOGLYCAN AND ASEPTIC PERITONITIS

A positive correlation was found between peptidoglycan concentration in
icodextrin and CPM as illustrated in Table 2 below:
Table 2: Correlation between Complaints Per Million (CPM) units sold and

peptidoglycan concentration in icodextrin solution

Peptidoglycan (ng/mL) | Total units sold | Total complaints | CPM per units sold®

<74 2906643 53 18.2
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bacteria, but not the peptidogycan contam nants. A
positive correlation was found between pepti dogl ycan

WO ewslog308h | codextrin and the |IL-6 response 0bBRET/USIHOF/0D5187
- the PBMC assay (See, Fig.l). Substantial variability

in the IL-6 response was seen between donors

>BdggESting a range oR3S&sitiVviti esl@o peptji dogl yram.
ANl MAL STUDI ES The effects of|intraperitongal

> HBdnB0i stration of pep#dsimgl ycan in nats was 28.6
i nvestigated in ¢order to estaplish a NOEL. |{This can be

>3peaot 0 establish a neggadatorly specigicatign for 346
i codextrin manufacturing. Totml protein, white bl ood

>gel I's and neutrophi I g19gge elevatedigsn the [peritoReal
fluid of icodextfin + peptidoglycan-treated rats

conpared to control rats that received i codextrin
wi t hout pepti dogl ycan. Infiltration of neutrophils in

per I ependent increase w;,th
AV e e O P G A
coﬁhplaﬁkltsrtﬁ&d%@ syt tdRs endensd ﬁﬁl’l‘ﬁ lieﬂ Gy @as afllish! h NCEL
val ues at 10 ng/nmL for TNF- (See Fig.3) and 100 ng/nL

for IL-6 (See, Fig.4). The | owest NOEL for

peptTHOHayslae M feds TRB; Qvhchepiiaselyvdi tdvelafedlbelow the
ng/ mL. CORRELATI ONBETWEEN PEPTI NAND ASEPTI C

deFEEFPleMmFI o P4 pesnti e ce@rasbl th@ @M iegas 30 vt méidoglycan
le\Pe?sF etq‘g gel &rglg Fif?% éﬁ%]e? C ?Hg égsro {80 %e yesh a(%PM and

rat able corvars

peb&dd@@ﬁarﬁ@ﬁ@h@hmﬁgrﬁ’ﬁéarﬁ/ﬁHO @m)m CPM units sold and
peptl Q)[g? can_concentration in i codextrin

sol Y EAREETIOHERIT PN FOERWING ¢ QRRBEHWRACTION
conpg m?, 2803, 'EAX‘PER HERMTRE ARE CONMPORA TRINGES 1L 5@ Ibatches

units sold miltiplied by one mllion. The baseline
ofvigasl exgrin ponmmmapﬁ;lpmtu @gpsrmlmydae\aé heongenirathe aip ng/mL as well
rast, . the

as {185 Gwelgoh oSy fr BoMlomnycal ol BRYERS eunt kel Phigpcicion,
o M i g A
asgqygﬂﬂaﬁ%zy@) ﬂssmbmeﬁdﬁ@%pmdscm@&e\rmtwedmv@omg
foi‘o‘ggé&plo %@cz{}ﬁa&%@ Ql(?%'mo %EE&C%Lm%e%?%-ﬂe%ptldoglycan

at c
concentrations in all the recent batches manufactured have been below the detection

limit of the SLP test and are devoid of an IL-6 eliciting agent by the PBMC assay.

Fig. 5 shows the incidence rate of aseptic peritonitis by month beginning
September 2001 to January 2003. The frequency of complaints has decreased from a
peak value of 1.04% in March 2002 to 0.013% in January 2003 following the
implementation of corrective actions. The number of patients using a commerciallys
available peritoneal dialysis solution known as EXTRANEAL from BAXTER
HEALTHCARE CORPORATION during this period remained at approximately
7,000. These results suggest that corrective actions have been effective in preventing
excess complaints of aseptic‘ peritonitis due to peptidoglycan contamination in

icodextrin-containing dialysis solution.
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of icodextrin contam nated with peptidoglycan at a

concentration >10 ng/nL, as well as all lots that were
woersaswsyed for peptidoglycan at the tine of PEEUS2005/005187
recall. In addition, an internal regulatory

speci fication for peptidoglycan below the detection

|'i M As QfretiBesIfSa@Yuse&d,- theNPratont Waentiop| QIR %j fBthods and
product rel ease. Routine, serial nonitoring fo

copwetitigny | hetasmpiey tthe rd@bf;@hpnl ef papiidoglyganmaisn perltoneal dialysis

B TE oe EB, ERSL Y SR O RH G he m

celetvalt t dodipdnent bf Cgraﬁlhgosﬁh-\% ogshisanrd &ﬁethiéeiaé%hfﬁ q:fepﬁdlbglycan
IL-6 eliciting agent t he PBMC assay. Fig. shows
de‘éeﬁemil r?épot@négg cqtiely Bﬁhés?etﬁ PECVERY PErEpRitis §n matlnntmthat use the

PRGN 'dl(}%rsﬁe @Bﬁlﬁg $ 3&91 etifonEA’ XlagfggBSOIJthons that- contain a

requency of conp él nt's ecreased from a
glumisclpolgfneﬂ_lrﬁﬂlﬂdnmgucbﬁ@ﬁhnaﬁ)@ﬂleﬂﬂ(eo 013% i n January 2003

follo ntatlon of. corrective action
e 1o i anpaba g dhat o on tioBmmAs EansHl ¢ o Faicas and

AT e .

ace@reasedithtanappbodimeat of yhe7 pfent Mbes®nr eRubh enshodpest, the

have b t
P oL T i e BicbSRn il Se ofichat properd st fenisidophilc

theﬂrbkﬁ)phﬂlcp%hﬂﬁﬁ' NeBRirORb aﬁ‘&ﬂ@l@?d gfbcb&‘ures as described m] various
i codextrin-containing dialysis solution.As previous

PhéHQ@QSPQQ@ldS fThis type of testing wemthieonilized ag es addbdrhvbiomfstestmg in

ons. t e t he det.ectj.on
ad‘%@% % ogl-y eﬁhng nfofag’ tlegglpgra A Ry detegion o gr&?.puq’?ﬁl%cans as
préib@lpdiseskédlg for bacterial fragnents as
pepti dogl )ﬁcans are the major cell wall conponent of

gr ari gB$mbtiodimentghapsesnt mvprttwmrcp\e@%srraethmqoﬁor mguwanng a
peﬂ?t}ngglt del?iSlg %Qluﬁgntefﬁhg %ét%{(ﬁ %( 1InI ufl?zl gl%bt%tg QBL er and type of

toni n patirents use

pmsbemlyg stageol LHOrOammpiSd,l ahe pﬁacﬁ@rmbl@ﬂ@a;brodidﬂ{gy 8ighucose polymer;
ol utions tha%l ntain a glucose pol yner includi ng
adﬁi@go%;&algﬁlﬁ enidetgiecoss pelynpgr \gh%@mothﬁéea@sptr Berapeklg qfrraactmg

e e e AT TR

glymosy ipdbuhdrrtoamyke thet périitonewh ndidysis Bolmaonrifl #nzsedatéridinednthat a
I n an enbodi nent

of t pres i nvention.
S“‘?fﬁe“glﬁgg FVM@@F.P&B“@? s PETEBUNABR elusess Rglymeyc i the
anﬁﬁmbb%ﬁqgﬁ‘ly&ﬁﬁ&ﬂ th81ike Ex&%&éj@@swe{lél Coul gﬂ 8 BRI 110 mE/mL or less,
or gani snms accor to standard procedures as

they gliepderadyringr Q@rlpmggther processed to remove the peptidoglycan or the like
in order to achieve a sufficiently low level of same. The glucose polymer can be
further processed in any suitable manner. In an embodiment, the glucose polymer can
be processed with any suitable number and type of separation devices, such as an
affinity device and/or the like.

In an embodiment, the present invention provides compositions, such as
glucose polymer compositions that can be used to prepare peritoneal dialysis solutions.
A variety of different and type of compositions and solutions containing same can be

utilized. For example, the type of compositions and solutions can same can be found
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Phar macopoei as. This type of testing can be utilized
as an added level of testing in addition to the
wo ewsiovsyst or bacterial fragnents by detecti on BET/US2005/005187
peptidoglycans as previously discussed. In an
enbodi ment, the present invention provides methods for
imdRASf deteut | Ng. &, TiirdX7onemitledi “HBRITONDAUt DOAL Y Ii%e SOLUTION

d
RREER ARG e B B BN B pamsaia Ao, entted

“PERVIHAAT 2 DIAESAES RRDY MPE‘)@T‘TM@ FORAIN ek, Us.
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el or Bl P A PP S Blinec i o et be Tound in U,
Ppest Aﬁ@@hﬁ@ﬁm@u%m 2154 kéntitied BIERTONMP AGTBLE VST YSIS FLUIDS
suff|C|entI%%}om1 evel of same. The glucose polyne

O ANING t DEXEBéIéEed‘lledw anPesemberbRe, RAAHeand l[flSarPatent

ASPRAERITE NS o Tl Sen ol TR TR PR PRI o oktmron

csmﬂmmmn WODIFED UCODEX BRINS)' fildde ohi b%cedllsbra& 1998, the
odi mept, the present i nvent i on provi des

d‘éabﬁ%%ﬁ P orkich éHc‘ﬁe]éisenQF‘ﬂE Fie poﬂfy%‘fedchﬂmclsb)t reference. In an

chBimEANHR ATk BiaRRRBGIRE LT AR tﬁ%@i@tﬁ by BAXTER

solutions. ‘A variety -0

HEWMARE@ORB@MMIN Oﬂsntablétrﬁmc?ﬁ&gloﬁat&ré“o@n be g
utiljzed. For exarrpl e, the type of conpositions an
sol uth ghs*18 ﬂ digent then Prssent o fyaRtPny s ludeg misthole of providing

pcﬂg&{r%fhl 31%1%‘(5;15@ LR be @ontﬁgxgg%_ 9}%@% @'eé%nga ; enlb};rklo%ld automated

Al NI NG CARBOHYDRAT
rofitgse! diglysisenin; qomeuudx@@mbmmmeﬁﬂtmmlsly@muhe patient performs

seggg];%l Tl %\EW%W cycLé%? S,A"ex?%}aggg\ﬂgbout four times per

: t
0 SR W BT s

hquyet NG GLUCOSE POLYMER SOLUTI ONS, the disclosures of

Fer oruhat G RGP RS pbl B XoBne ubuped pertonea
dislybistin thastleodiaBisBitrg e tndades Bedrg RN filladdouidl id) Bowever,

a dialysis machine automatically performs three or more cycles of peritoneal dialysis

treatment, typically overnight while the patient sleeps.

With automated peritoneal dialysis, an automated dialysis machine fluidly
connects to an implanted catheter or the like. The automated dialysis machine also
fluidly connects to a source or bag of fresh dialysis solution and to a fluid drain. The
dialysis machine pumps spent dialysis solution from the peritoneal cavity, through the
catheter, to the drain. The dialysis machine then pumps fresh dialysis solution from
the source, through the catheter, and into the patient’s peritoneal cavity. The

automated machine allows the dialysis solution to dwell within the cavity so that the
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Pat ent Application No.10/ 327,264, entitled
Bl OCOVPATI BLE DI ALYSI S FLUI DS CONTAI NI NG | CODEXTRI NS,
w0 pdosmiows7 Decenber 20, 2002; and U.S. Patent PCT/US2005/005187
Application No. 09/206,063, entitled PERI TONEAL
DI ALYSI S SOLUTI ON CONTAI NI NG MODI FI ED | CODEXTRTNS,
trhnsfee dofovadder eotias afid &R88, whtee filba cthe sputiest’ ©bloddsiedand o the
their entirety are incorporated herein by reference. .
dllag/smoblﬁ% FeRdRe Plasfe PeoMmmyHE sonPls the pitowated diddysds machine
; & il iR
<609l EXINE ey IR ST RO SR e
dighysispnedhert, fonesanplen wheslthel pstisnétskeeds dh this avgatd,nihe dialysis

sl oREaticah S sénehtialy, Pimis B Durs Rumpariofl iy, atiows
fdr RAweANSuniB4OHSI daH Ut ﬁfeq;elﬁto%m! &Oﬁf,?%nld‘i‘éﬁgag‘sstg%rlo}:%re.

patient perforns several drain, , an cycl es
dur i beyetdhalrday filf end alweahiptysles apidluecchio dnring thestrgpementayAlso, a

Each.treat »cycl.e. .. whi ch, i,ncl ud a_dr ai Lill an
it ShdeRt ST By Uhef B Mo o alo fafbn ity B¥men,
wiicBlr¥shiss 1S tHe pBritdHeal avaQRIfkiRURIiSHEWR @b ?ﬁﬁent disconnects from

peritoneal dialysis in that the dialysis treatnent

therfislyde Braghimedphtherday] Awprmalgdwperitongel| dalysie fisoethe patient from
I: Si i t I.cal p three o re
0 Y B TBED s SR HX B! BBl YRl RS o an

evediniegh utdihated tpeetaneil éialys8| @anse pdidrhedyotaliAsk an admix
peritoneal di al%)si s, an autonated di al ysis machi ne
devigs: dISycte orse c ADMBX arHOMHGHOKCE ¢ dishe BAXBFR t HEEALKHCARE

COI® A PIBG&d S{}%gdéy%jfoﬁ%ﬁ@ﬁﬁﬁﬂﬁgﬁ%ﬁp fluidly connects

to a source or res ysSis solution and to a
f | ui th dn @nmbodiinentdlithd peesentmakhtien providesspaedt tdi dekermiiige if a

solution. fromthe. .peritoneal cavity, through the, )
peipHel eﬁl,agsfsas ¢ FRIGHD, PUCH1as i) y&dgxtﬁaéwﬁﬁg iHegipn, includes

pOHIBEIYELLHA: Bk Rkysh EvePiuthiéiont AR ©8he HAHAHBE: uses
tthe catheter, and into the patient's peritonea

saaey i The preseat annenban pbvidest detectioh pwstocd]dhativgiliyes sreagent, such

sol utjqn.to, dwel | thin the cavit 0 that

s iRl SR BPTa oS, defiGe Giiprial B shelbbupors. o tquld be
apptdifed it Rho agettirproteird 8aibakX$icd ow@ ht!hlyOshieBIR stage prior
take place. A conputer controls the automated dial ysis

toigseioif Hee psoitenel diakysisdiolitipsi s t reat ment occurs

S OB S, DRSO L RSSO iion st
a$ lag eipsdextrin tddingposiga) th riemealiefihly &drfn to determine the presence of
peptidoglycan.  If the level of peptidoglycan is at a sufficiently low level, the
composition can then be utilized to prepare the peritoneal dialysis solution. In another
embodiment, the reagent can be added to the peritoneal dialysis solution, such as after
the sterilization process in finished product form. For example, the reagent can be
added to the peritoneal dialysis solution that is contained within any suitable solution
bag, such as a single-chambered solution bag or a multi-chamber solution bag. An

example of a multi-chamber solution bag or container is provided in U.S. Patent No.

5,431,496, the disclosure of which in its entirety is incorporated herein by reference.
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system automatically and sequentially punps fluid into

the peritoneal cavity, allows for dwell, punps fluid
Woosooshe peritoneal cavity, and repeats thePCT/US2005/005187
procedure. Several drain, fill, and dwell cycles w |

occur during the treatnment. Also, a final volune "l ast

fillAsidesdritiet drtdity, aispalemt agphicattnd @ gubticaléneiedifiing patent

di.al ysis treatment, which remains in the peritonea
publigatigpsare isarngrtedhareiy retorancs &t theiteniirdtonnect s

fro hal ys§i ' £ ar .

per 1t Saafl ool Do cHliEes M ALK, g presently
praferrad| doybquitmEnis esdnibed hatein wilied appareht fté lthoss tskitled in the art.

during the day..ln_ an enbodi nent, autonated peritoneal
S bgliess E%‘ﬂ“%’éh‘!tfé@?‘b*r TP Pade i Withquh departing dom the spirit and
Sc%%fé}%lg%%é?&sui t a%)sl1 e nodi f |1§§Ttu|§%1rl}§€€%§§gof . F’n an tis
thenefsodiintended that sprheghanges mdentodifivapomsvbal esveaed by tthet appended
ldeterrn'ne if a peritoneal dialysis solution, such as
CYMSi codext ri n- based sol ution, includes pepti dogl ycan

that exceeds a | evel sufficient to cause peritonitis

in the patient that uses sanme. The present invention

provi des a detection protocol that utilizes a reagent,

such a reagent derived froma sil kworm | arvae pl asng,

for such purpose. It should be appreciated that the

detection procedure can be carried out at any suitable

stage prior to use of the peritoneal dialysis

sol ution. For exanple, the reagent can be added to a

gl ucose pol yner conposition, such as an icodextrin

conposition, in raw material formto determ ne the

presence of peptidoglycan. If the |evel of

peptidoglycan is at a sufficiently low |l evel, the

conmposition can then be utilized to prepare the

peritoneal dialysis solution. Li another enbodi nment,

the reagent can be added to the peritoneal dialysis

sol ution, such as after the sterilization process in
.finished product form For exanple, the reagent can be

added to the peritoneal dialysis solution that is

contained within any suitable solution bag, such as a

si ngl e-chanbered solution bag or a nulti-chanber

sol ution bag. An exanple of a nulti-chanber sol ution

bag or container is provided in U S. Patent No.

5,431,496, the disclosure of which inits entirety is

i ncorporated herein by reference. As descri bed herein,

all patent applications and publications including

pat ent
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publ i cations are incorporated herein by reference in

their entirety. It should be understood that various
web@sgewsand nodi fications to the presently predBEUS®AIS/005187

enbodi ments descri bed herein will be apparent to those

skilled in the art. Such changes and nodifications can

be nmade wi thout departing fromthe spirit and scope of

the present invention and giAhggt dimnishing its

i ntended advantages. It is therefore intended that

such e angssoA R mtfk gaidwans be covered by the

appended cl ai ms. CLAIMS The invention is clained as

f ol | dwsk miethodl rfer moahufasturingn af pesitomeaah gliadyspe sputiomathe method

di al.ysi s solution, the nethod conprising the steps of:

°8F%9¥Hgﬁﬁs§méfﬁgose pol yner; adding a reagent to the

glucgﬁﬁmﬁﬁéy aﬁ@ﬁﬁ@hﬁnthe reagent i s capabl e of

reacting wth a peptidoglycan; determ ning an anount

of t BEdipg s feasghlyathe slReOsgsPEyehavhgrail dase 1998F8tnsreapeble of

4 J: .dialysis solution if it is 1

r%gpg h@ﬁggﬁﬁ%%ggga%hfficiently | ow | evel of the

pept iddieghint@un smpitEiiie peptiddgiocagahdd of Caim 1,

wherein the reaction initiates a serjne protease_ . . . .

cascad8g the sieosrarApchfo @aéqenﬁhz,pwéloﬁlam@ galpiigne if it is

B B RPN LI A B e

derived froma silkwormlarvae plasma. 5. The net hod

of Claiml, rein the anmpunt of peptidoglycan is
furt @eﬂaé?%tmﬁn‘égdawnalacw GfFiite foaCling SUPYRLALSRe protease
dagaponse to the reacti on between the peptidoglycan and

the reagent. 6. The nethod of Claim1, wherein the
sufficiently low | evel of the peptidoglycan is about

10 n%/ tPﬁe orgetkgaso'f Claim 2, wherein the serine protease cascade includes a

prophenol oxidase cascade.

4. The method of Claim 1, wherein the reagent is derived from a silkworm

larvae plasma.

5. The method of Claim 1, wherein the amount of peptidoglycan is further
determined by a colorimetric measurement in response to the reaction between the

peptidoglycan and the reagent.

6. The method of Claim 1, wherein the sufficiently low level of the
peptidoglycan is about 10 ng/mL or less.

7. The method of Claim 1, wherein the glucose polymer-based solution

includes an icodextrin.

8. The method of Claim 7, wherein the reagent is added to the glucose

polymer-based solution.
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7. The nmethod of Claim1l, wherein the glucose

pol yner - based sol ution |ncludes an icodextrin. | 8.
wab@swoetoBod of Claim 7, wherein the reagent i sPEusz0Os/a5187

t he gl ucose pol ynmer-based sol ution.9. The nethod of

Caim1l1, further conprising the step of renoving the

. peptg, d@ﬁleylﬁamloaooﬂo@aamd@ @b Ui gl e s bie‘(t‘ﬁvhov‘?ﬁg the

same if is determned that the sufficiently
pépavleglyozfm tdwlempj@#@tthd oefifigizatly ilew hovel pf easemif it s0leteTimned that the

t.ho n the Iuco e pol ynmer

mﬂﬁ@ﬁﬁﬂ'gwéﬁka%ghéQP%$ﬁﬁg¥TmlﬁIﬁgpﬁﬁ @'of providing

peritoneal dialysis to a patient, the nethod

conprising the steps of: preparing a peritonea

di al Y&si TheomettiodnofitGlpinzi hgwhereimgbntelueosenpalymer Hagludes an
1c5bm eritoneal dialysis solution has a sufficiently

POW T&vel of a pepti dogl ycan so as to prevent

peritonitis in the patient; and providing the

peritoneal di aqﬁysn s solution to the ‘oatl ent .
met hbd ot arcthed of prawéimg pexitereal diplysiseior pypqt@w |té¢zénethod

I ycan includes about 10 ng/nL or |ess.
O%pﬁ% %H?gg’gof Caim1l, wherein the peritoneal
di al yeparisg laupdrivondah dialgbess scﬂu@cbm atikzing al neapsnt basashre that the

solution. 14. The thod f. daim erein the
@1’(91&6@& éhzt}@ﬁl@ ﬁ@lrutlsggga fhsiently oW | g\(féw} peptldoglycan so as to

plle&}&ﬁ?,&tlfd s Etpeég@enqr%ﬁod of daim1l, wherein the

peritonea IS 1's selected fromthe group

conspswvidigg tdfe mtmbdmlyexs splutibth énthalpatiéral ysi s and a

conti nuous anbul atory peritoneal dialysis. 16. The
met hod of Claim 11, wherein the patient is nonitored

for per 'I‘h@ninteth%ddb'f iNgnParni t\@lﬁh@éﬁh Heabfibiently low T R€el of the
method of Claim 16, wherein a dialysis effluent is

pensidpglycanirfclusies ebeut 10 ng/mL or less.

13. The method of Claim 11, wherein the peritoneal dialysis solution includes a

glucose polymer-based solution.

14. The method of Claim 13, wherein the glucose polymer-based solution

includes an icodextrin.
15. The method of Claim 11, wherein the peritoneal dialysis is selected from
the group consisting of an automated peritoneal dialysis and a continuous ambulatory

peritoneal dialysis.

16. The method of Claim 11, wherein the patient is monitored for peritonitis

during peritoneal dialysis.

17. The method of Claim 16, wherein a dialysis effluent is collected from the

patient to determine an IL-6 response that correlates to an incidence of peritonitis.
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patient to determne an IL-6 response that correl ates

to an incidence of peritonitis.18. The nethod of Caim
wQa2905mb388Ei n the reagent is used to determ ne PET/URMO5/005187

anmount of the peptidogl ycan exceeds about 10 ng/nL in

the peritoneal dialysis solution prior to use during

peritoneal dialysis. 19. The nethod of C aim 18,

wherein the reagent is derived froma silkworm | arvae

pl asi®. TheGnethodeifOEimfl 1] edtiengtie Regdrt anasdd Wi dtemirs if the
solution for a presence of a gram positive organi sm

appgnt el fisepptidqsran Siepedscantt b ngapkdnple; paHpigek dialysis
s&&?ﬁ:ﬁ{&@@u oneal}gsﬂ)dg}g?ﬁéaﬁ %@@1@5 of : adding a reagent

per| ySI S uti on wherein the
reagent i s capable of reacting with the peptidoglycan

t0|n jate se secscade an de rm ni
t he (17\ tm%%mflﬁgj @@51? lg S:}‘gght e JqageRfis ort a silkworm
h&%gﬁm;gg‘ wherein the serlne pr ot ease cascade i ncl udes

op

henol oxi dase cascade. 22. The nethod of C aim
21, wherein the reagent is derived froma silkworm

| arv Th th f Caim.20,. wh int

por | 28R aietipf st ptionr fyn SUSHy o g ente b gram
pOHVETBf aidSe dh S ObxébbdNa 186l sUfgciBmt fPdaRe SdrRdltic 3he method
mhereln t he gl ucose pol yner-based sol ution includes an

compueng the atep8®f: The net hod of C aim 23, wherein the

reage i S adde UCOS i.n_a_raw .

mat e?‘?‘gﬁ‘ & forHeth f i ﬂ R dﬁ%% SFH%““"P (whggn the reagent is

ciRb B eRAsE GMﬂf)ﬂhH tpb@tﬂio gBfean T it B @@hrﬁi‘ préleadeBadidde; and
wherei n the g ucose ner - based solution is tested

for fefernyp@enthe gmope ft RBINfiaslYEHht exceeds about 10

ng/ m.. ?27. A glucose polynmer conposition conprising a

reagent that is capable of reacting with a

pept ptlotheymathod®8f Cliie 2, wdessn phd yeriite protdpss tdscale intludes a

G aim27, wherein the reagent is capable of reacting
PrAPhenal i A¥pEFSeMf ycan to initiate a serine protease

cascade.

22. The method of Claim 21, wherein the reagent is derived from a silkworm

larvae plasma.

23. The method of Claim 20, wherein the peritoneal dialysis solution includes a

glucose polymer-based solution.

24. The method of Claim 23, wherein the glucose polymer-based solution

includes an icodextrin.

25. The method of Claim 23, wherein the reagent is added to a glucose polymer

in a raw material form that is used to make the glucose polymer-based solution.

26. The method of Claim 23, wherein the glucose polymer-based solution is
tested for the amount of peptidoglycan that exceeds about 10 ng/mL.
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29. The gl ucose pol yner conposition of Caim 28,

wherein the serine protease cascade includes a
Wee@shene! oxi dase cascade. 30. The gl ucose poP@IEE2005/005187

conposi tion of Caim27, wherein the reagent is

derived froma silkwormlarvae plasma. 31. The gl ucose

pol yaeR LREBLSHIIyRBr ehmEbatish 2mpybiage feabhie thhtuicagpable of
pol yner orrposil)t Iiylglnri smglﬁ ilcodeﬁltpri n.g % o pable
reacting with a peptidoglycan.

28. The glucose polymer composition of Claim 27, wherein the reagent is

capable of reacting with the peptidoglycan to initiate a serine protease cascade.

29. The glucose polymer composition of Claim 28, wherein the serine protease

cascade includes a prophenol oxidase cascade.

30. The glucose polymer composition of Claim 27, wherein the reagent is

derived from a silkworm larvae plasma.

31. The glucose polymer composition of Claim 27, wherein the glucose

polymer composition is an icodextrin.
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