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U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

April 2013
Current Good Manufacturing Practices (CGMPs)

ARSCITITREER . BB, XA 7 I ARH Y 7, BRI L E2FHTe 7O DEE @
BEOLOTT, HTFEITTEVMRE, NBERITEIZ E LN TR0, Pharma-bie Futakami



Contains Nonbinding Recommendations — #5%aiJ 4« %> % : Page 2 of 15 pages
FR=VY URB-T X ADRE - BIERS RXGHPEICHEIT TO CGMP Btk < % Pj;'.;r;:aé?l:ij,:in‘ﬂ/xﬁﬂﬁﬁ
Guidance for Industry:
Non-Penicillin Beta-Lactam Drugs:
A CGMP Framework for Preventing Cross-Contamination
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This guidance represents the Food and Drug Administration's (FDA's) current thinking on this topic. It does
not create or confer any rights for or on any person and does not operate to bind FDA or the public. You can
use an alternative approach if the approach satisfies the requirements of the applicable statutes and
regulations. If you want to discuss an alternative approach, contact the FDA staff responsible for
implementing this guidance. If you cannot identify the appropriate FDA staff, call the appropriate number
listed on the title page of this guidance.

ZOHA X AE, KLFEOFHEICE L TOFDADBUED EZ i %" T b D THh D, ZOXFEIL, FEDATHON
TR HPOMERZ AR LIZY . 52720372500 TIHES, 2 L TFDARERAZWR T 5720 0E 2B LT
LOTHRW, bLHDHT Ve —FRnZOMMH I biES (statutes) & HIHI (regulations) DERICEHTHHDOTH
X, 20MOT I —FE2EHT L2 ZEnHkD, b L. HDROT Fu—FEiEim Lz EEo Thid,
ZDOHA X ADFERCE LA FFOFDAA X v 7 L a2 7 M Sz, b L, UI7eFDAA X v 7 & R E ik
RODTHIE, ZOHA XL ADEZA FVEIZY A STV LU ZRFE S GUE: Zoi4 420 2 BB IZHlk
ENTND, xR HITHIER) ZFFOH L &7z,

1 This guidance was developed by the Office of Compliance, Office of Manufacturing and Product Quality, in
the Center for Drug Evaluation and Research (CDER) at the Food and Drug Administration.
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I. INTRODUCTION IXC®HIZ

This guidance describes the importance of implementing manufacturing controls to prevent
cross-contamination of finished pharmaceuticals and active pharmaceutical ingredients (APIs)
with non-penicillin beta-lactam drugs. This guidance also provides information regarding the
relative health risk of, and the potential for, cross-reactivity in the classes of sensitizing beta-
lactams (including both penicillins and non-penicillin beta-lactams). Finally, this guidance
clarifies that manufacturers generally should utilize separate facilities for the manufacture of
non-penicillin beta-lactams because those compounds pose health risks associated with cross-
reactivity.
DAL AL, ER= Y o DR—=H—F 7 2 LD KT 7 (non-penicillin beta-lactam drugs) ~ (FR7E -
“Drug” MIEFIL. FRFTE L ORMARLTHEICHH STV A REE L B, EIHEOFDAD “Dug” OE#zsMo L) T
D, FcAEHBLNL (finished pharmaceuticals) 35 JX OVELHE (active pharmaceutical ingredients : APIs) DA X{5Y % lEVT 5 7=
DIz, WEEBOERMOBEEMN LRI DTHD, ZOHA X ATE e, BIEERN—2—TF 7
A LFE (sensitizing beta-lactams) (W= U VFHEFER= D U B-T 7 X AFEHOWMBE EET) D& T T A
(23T D AZFEPOGE (cross-reactivity) (2B L COFEXITHNERE Y 27 & Z DO REMEICE L TIF#® S £ 72
REEL TS, ZOTA F 2 AF, RIS TREEEF TS, =Y B-T 7 4 L8
OFRGEICBE L TlX, B S V75X (separate facilities) ZfEHT 52 L) ZHAMIZ LD Th D,
R BIE, TN OAEEMIIAR SN (cross-reactivity) ([CEHIO HEFEY A7 2 HT 56 TH D,

RE: 770~ V) a—2a VU AROHPOFHITERION—UIZid, AXELHEETLILO
FDAD B-7 7 % LRHAWMEIZEDL D xREES, L TOmE Y B# I T3,

20114-10H [5F7R] FDA%:2 Ranbaxy Laboratories Limited

20114F104 [xtFR] FDAESEE =) oAk

20114E10H [%I5R) FDAH A R _JER=2 U U HUEMED Y X7 T AA L |
(ZDO3EODrafthik OxFRTH 5)

201042021 [x7R] FDA : X=3 U > L3 farin?

Drug cross-contamination is the contamination of one drug with one or more different drugs.
Penicillin can be a sensitizing agent that triggers a hypersensitive exaggerated allergic immune
response in some people. Accordingly, implementing methods for preventing cross-
contamination of other drugs with penicillin is a key element of manufacturing penicillin and
current good manufacturing practice (CGMP) regulations require the use of such methods. See,
e.g., 21 CFR 88 211.42(d), 211.46(d), and 211.176. Non-penicillin beta-lactam drugs also may
be sensitizing agents and cross-contamination with non-penicillin beta-lactam drugs can initiate
the same types of drug-induced hypersensitivity reactions that penicillins can trigger, including
life-threatening allergic reactions. Therefore, manufacturers of non-penicillin beta-lactam drugs
should employ similar control strategies to prevent cross-contamination, thereby reducing the
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potential for drug-induced, life-threatening allergic reactions.

RT v TORXBEGL X, HD—2D KT v 705, 12 EDRR ST RT v 7 TOHGREZT D
ZETHD, "=V UiE, HDALITEW CREMEER T LV X —RIE RS GRE - ERZEMHER
B])  (hypersensitive exaggerated allergic immune response) (D 5| & 4 & 72 2 JEAEMEM)E (sensitizing agent : Ri% H&HI) &
TammbH0) LD, Wo T, X=V YV D KT v VT ORNEYw < 7o dIZEME 2 J7ik
X, =V a2 ELETH ETCOEBEREFRTHY, CGMP (current good manufacturing practice)
BHNE, £ X5 R HEOHEMZZR L TWD, ZHUZ 2T, 21 CFR 88§ 211.42(d). 211.46(d)
BEO 2111762 2O &, =TV U B-T 7 F L RT v 73 E, BAEHEDE (sensitizing
agent : iRIE MdAl) LI 2RELHY) LRVGLLDTHD, TLTHN=V VU B-TFI7H L FT v
T TCORXIGGIE, FT v 7 FHEOBBMERISOFER ST LR H D, Z OWMBIEISIET, £
BT T LV —ts (life-threatening allergic reactions) D 5| X4 &2V EL LD THY , X=2 U »
HENRGIE LR ob0L, AILAATDLDTHL, TPR, FX= VU B-TF7 55 T
v 7 OBIEEF L, RXHERE ToDIT, e <=y vme) RER2E I 2 AT 5 2 &
FNIZE-T, R v IFMEOAGEZE )T T LV —6 (life-threatening allergic reactions) 0D ] HEE
EWLEEDL L,

The information in this guidance is intended for manufacturers of finished pharmaceuticals and
APIs, including repackagers. Other establishments that handle drugs, such as pharmacy
compounders, may find this information useful.

ZOHA L ADMWERIT, HOEEEZT O, ok ERLB X OFEORLERER I L TER LT
HDTH D, AR (pharmacy compounders) D X 972 KT v 7 Bk 5> ok &, ZDOHA XA
THMZRERE AT THA D,

FDA's guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidance documents describe the Agency’s current thinking on a topic
and should be viewed only as recommendations, unless specific regulatory or statutory
requirements are cited. The use of the word should in FDA guidance means that something is
suggested or recommended, but not required.

DA X A, FDAD T A X 2 ACEL, ER5ET] 1% £ 9 B (legally enforceable
responsibilities) DHIEE HIHET H DO TIHeW, ZTNEV LA, HA X ALEILH HimBEIZE LT
DFDAY FDOBRF DB 2 T2 ib X5 b D TH Y | FEDHR D 5 WITET OERZ 5 LI2E 5
TRWEFNZOWTIE, #ifEL LToH, LE2—%23NDHXE LD ThDH, FDATA X ALE
VWS “ should 7 & D HEEOME X, 7RI (suggested) ” & DU “HELE (recommended) T 95
DTH->T, TWRKELTWD (required) D TILARVY,
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I1. BACKGROUND T X
A. Regulatory Framework TERFRE

Section 501(a)(2)(B) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 351(a)(2)(B))
requires that, with few exceptions, all drugs be manufactured in compliance with current good
manufacturing practices (CGMPs). Drugs that are not in compliance with CGMPs are
considered to be adulterated. Furthermore, finished pharmaceuticals are required to comply with
the CGMP regulations at 21 CFR parts 210 and 211.
B EEF A 5« BESR S, « {LBESLTEE (Federal Food, Drug, and Cosmetic Act (21 U.S.C. 351(a)(2)(B))) DSection
501(a)(2)(B)i%. o DS EFRE, 42T D K7 » Zdeurrent good manufacturing practices (CGMPs)
wIESF L CHLET 5 2 LA ER LTS, CGMPsZIJESF L T e KT v 71, AREHN,
(adulterated drug) T D & R7e S5, FAUTIZ T, HEA&EEH (finished pharmaceuticals) (£, 21 CFR
parts 210 ¥ L' 211OCGMPHAIZNASF T 5 Z & NER STV D

Several CGMP regulations directly address facility and equipment controls and cleaning. For
example, § 211.42(c) requires building and facility controls in general to prevent cross-
contamination of drug products. Specifically, the regulation states, “[t]here shall be separate or
defined areas or such other control systems for the firm’s operations as are necessary to prevent
contamination or mix-ups” during manufacturing, processing, packaging, storage, and holding.
KONOCCGMPHIAIDIEH 1, Mifkds KOS OEH L 7 V—=07 (L) ICEZENICS AL
TW5, BlziE, §211.42(c)i%. Ef], EHFHDOARZXIFEGOPSIEIC Ja‘ 5 ¥ KO O B A
PR LTS, FRSYREEANT, fEd, Tt A TOMTH, @Ed, B7E (sorage) . Z LT

BFHN 7R PRE (holding) T TZDREFEDHEIZE L T, DlEdH 5 b\%ﬁ#&l‘ﬂc FFEDLD
RMDEH L AT LAPFET D L, ZHUE, HRBETCI v 7 2T 7 (mixups : BFERF) A RET
HIEOIIETZNBTHD] LB TND

With respect to penicillin, § 211.42(d) requires that “[o]perations relating to the manufacture,
processing, and packing of penicillin shall be performed in facilities separate from those used
for other drug products for human use.” However, FDA has clarified that separate buildings may
not be necessary, provided that the section of the manufacturing facility dedicated to
manufacturing penicillin is isolated (i.e., completely and comprehensively separated) from the
areas of the facility in which non-penicillin products are manufactured.2 Under § 211.46(d),
manufacturers must completely separate air handling systems for penicillin from those used for
other drugs for human use. Additionally, § 211.176 requires manufacturers to test non-penicillin
drug products for penicillin where the possibility of exposure to cross-contamination exists, and
prohibits manufacturers from marketing such products if detectable levels of penicillin are
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found.3
N= U ACBE LT, §211.42(d)1E =2 VU v ol 7 uv 2INTd L OV Bb 5 1E%
X, & NHOMOEIEIZHEHT 26 O & 1308 SAVTEMERY (facilities separate from) [Z3WVNTIT 9 2
L] ZBEDRLTWD, LML s, FDAIL, & L= Y o ORGEIZ S SERR i o X IE
(section) 725, FER= U CHFI A HIET 5 XK HEEL ThRUE (TRbb, SEAENOEFERIC
B S AL TUND  (completely and comprehensively separated) ) D CodALIL, 7B L TWDHEWIILE & Iz
WTHAHI ZEEAPFICLTW5H2, §211.46(d)D F Tld, BUE¥EE T = U %R 2T A
., £ FHOMO FZ v 7 ITHAT 22 AT A LITERICHBEL 2T UZR 5720, 2T
2T, §211.1761%, RXHYA~DIFFED RN FAET 25613, FE=V v - RT v 7 23R
T5H52L, ZELTHLAN=V I VOB LD LNANEAINTEOTHIUR, £D X 9 eEHEA
WIS ~DO A 228132 (prohibits) = & 3%, HUEEFICHER L TWD,

2 Preamble to the final rule, “Current Good Manufacturing Practice, Processing, Packing, or
Holding.” 43 FR 45014 at 45038 (September 29, 1978).

3 See “A Review of Procedures for the Detection of Residual Penicillins in Drugs” (Appendix I,
Procedures for Detecting and Measuring Penicillin Contamination in Drugs, FDA By-Lines No.
8 (November 1977)), available at
http://www.fda.gov/downloads/AboutFDA/CentersOfficess CDER/UCMO095812.pdf. NB: This
link works as of 5/18/2012.

Although FDA has not issued CGMP regulations specific to APIs, the Agency has provided
guidance to API manufacturers in the guidance for industry, ICH4 Q7, Good Manufacturing
Practice Guidance for Active Pharmaceutical Ingredients (ICH Q7 guidance).5 Because some
APIs are sensitizing compounds that may cause anaphylactic shock, preventing cross-
contamination in APIs is as important as preventing cross-contamination in finished products.
The ICH Q7 guidance recommends using dedicated production areas, which can include
facilities, air handling equipment and processing equipment, in the production of highly
sensitizing materials, such as penicillins and cephalosporins.6
FDAIZAPIs (J5FE) (ZHHb L 72CGMPHIAI Z %17 L TV RN, FDAY RIE, R T A 2 A
@, ICH4 Q7, Good Manufacturing Practice Guidance for Active Pharmaceutical Ingredients (ICH Q7
guidance)5 Rk : —fEic TFEEGMP) LIFIEhTn5) &, HA X AL L CRIEEIEER IR L T
5, HOAFEDFIKIZ, 77 4T7F— a7 (anaphylactic shock) DJRIKE & 72 0 15 2 EAEMEAL S
¥ (sensitizing compounds) T 5 DT, JRIEDRZXIHEGLE[H < Z Lid, BB TORYIFEGRZE T2
DICHEETH D, ZDICHQTH A X AL, _=VU HH (penicilling) B L NET7 72 ARY
(cephalosporins) @ & 9 72, FEWIEAEMED B W E OBLE TI1E, FHRE KA T 5 2 & 2 HELE
LTCW56, EORMHRLERXIE X, MEiX (facilities) . ZEFHEEMH (air handling equipment) 35 X OV 12 & 2l
THERS (processing equipment) & 0 H DT 2D
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4 International Conference on Harmonization.
5 We update guidance documents periodically. To make sure you have the most recent version of a
guidance, check the Guidance Page at
http://www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/default.htm.

6 See section 1V.D Containment (4.4) of the ICH Q7 guidance.
B. Beta-Lactam Antibiotics -7 7 # AHiAEWE

Beta-lactam antibiotics, including penicillins and the non-penicillin classes, share a basic
chemical structure that includes a three-carbon, one-nitrogen cyclic amine structure known as
the beta-lactam ring. The side chain associated with the beta-lactam ring is a variable group
attached to the core structure by a peptide bond; the side chain variability contributes to
antibacterial activity. As of the date of this publication, FDA has approved over 34 beta-lactam
compounds as active ingredients in drugs for human use.7 Beta-lactam antibiotics include the
following five classes8:
RV VHEBROER=V D D7 T ARG B-T 7 2 LHUEMEIL, B-T 7 X LB (betalactam
ringg & L THIHNTND 3 ODREFT L —DOERIFATEFOT I U4 2 &AM 72 b4E
EEALTND, B-T7 X LBRIZOBDHMEHIT, T F RS G 7 I FEa0 5 57 3 WA LR
BiAfa LTS/ (ICR S Tary ORE~NLHERT DA 2 7NV —7 % L T\ 5 lgHO
ZEENIE (variability) 1, PLEMEIEMEICEID > TL %, ZOHA X U ADAFKKER k20134 /) T
I%. FDAIZE FAHOERELOIEMEM E LT 34 LLED B-T 7 % MeEMEERB L TNDT, B-T
72 LHUEMEIL, LTSRS 52507 7 A %5 ATV5SE,

« penicillins (e.g., ampicillin, oxacillin)
=V HH  (e.g., ampicillin, oxacillin)
- cephalosporins (e.g., cephalexin, cefaclor)
' 77y ARV HH (e.g., cephalexin, cefaclor)
* penems (e.g., imipenem, meropenem)
~NRXLFH (e.g., imipenem, meropenem)
- carbacephems (e.g., loracarbef)
H VSRR LEE (e.g., loracarbef)
* monobactams (e.g., aztreonam)
E /N7 X LFH (e.g., aztreonam)

7 Approved beta-lactam antibiotics are listed in FDA’s Approved Drug Products with Therapeutic
Equivalence Evaluations, generally known as the Orange Book (available on the Internet at
http://lwww.accessdata.fda.gov/scripts/cder/ob/default.cfm). The Orange Book is searchable by
active ingredient and updated as newer drug products are added.
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8 Yao, JDC, and RC Moellering, Jr., Antibacterial agents, in Manual of Clinical Microbiology, 9th

edition, edited by PR Murray et al., Washington D.C., ASM Press, 2007.

Allergic reactions associated with penicillins and non-penicillin beta-lactams range from rashes
to life-threatening anaphylaxis. Immunoglobulin E (IgE) antibodies mediate the immediate
hypersensitivity reactions that are responsible for the symptoms of hay fever, asthma, hives, and
anaphylactic shock. IgE-mediated hypersensitivity reactions are of primary concern because
they may be associated with significant morbidity and mortality. There is evidence that patients
with a history of hypersensitivity to penicillin may also experience IgE-mediated reactions to
other beta-lactams, such as cephalosporins and penems.9
NV U VBRI OIER=V Y U BT 7 2 DJHICED LT LR —URIE, FBIE (ashes) 25, E
MEENTT 7 47 F 2 — (life-threatening anaphylaxis) |2 TH7=> T 5, /17U VE (IgE)
HUIR (Immunoglobulin E (IgE) antibodies) 1. AL FLEL (hay fever) . MiE. (asthma) . UAE LA (hivess =L TCT
FTT7 4T FT— 23 v (anaphylactic shock) DIENK (symptoms) DJF[K & 72 2 BIRFRL T L L —i@ i
Jit~ (immediate hypersensitivity reactions) (ZJ7T1E L CU 5, IgE IMTET DB L. FA 5 N FE B /2P
(morbidity) & FETZ3R (mortality) & BIEH D AIREMEN H D 7202, FERBSFHTHDH, =1
X 5 I (hypersensitivity) DJEREZFFOBRE N, B 7 72 AR Y VEBIUORRAEEO L O
fcﬁﬁﬂ@ B-T 7 & LFEIZKE LT IgE BATET D i~ (IgE-mediated reactions) % #%5k L TV 5 Z & DOFIEHL
WIFEL TV DY,

9 Saxon, A, DC Adelman, A Patel, R Hajdu, and GB Calandra, 1988, Imipenem cross-reactivity with
penicillin in humans, J Allergy Clin Immunol, 82:213-217; Saxon, A, GN Beall, AS Rohr, and DC
Adelman, 1987, Immediate hypersensitivity reactions to beta-lactam antibiotics, Ann Intern Med,
107(2):204-215; Prescott, Jr., WA, DD

DePestel, JJ Ellis, and RE Regal, 2004, Incidence of carbapenem-associated allergic-type reactions among
patients with versus patients without a reported penicillin allergy, Clin Infect Dis, 38:1102-1107.

All non-penicillin beta-lactams also have the potential to sensitize individuals, and subsequent
exposure to penicillin may result in severe allergic reactions in some patients. Although the
frequency of hypersensitivity reactions due to cross-reactivity between beta-lactam classes can
be lower than the risk within a class,10 the hazard posed is presentl1 and potentially life-
threatening. The potential health hazard of non-penicillin beta-lactams therefore is similar to that
of penicillins. Further similarities between non-penicillin beta-lactams and penicillins are as
follows:

ETCOIN= V) B-F7 XL E7-, B B (individuals) ZBIESE 2 AREMEEZ A L. T D% D
=V ORI, HERT LVX—RICEE LD E b2, B-T 7 X LD T ARDAL
e WEAZVE (hypersensitivity) (2 X 2 FAME L, TD 7 T ANTDOY A7 L DENEDT
%@mm\%mmﬁfaﬁﬁwmm iffbfk@ﬂ MO A G T AR E RO LD TH
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5, Tz, =2V U B-T 7 X DEOBENREGAESL 72, =2 VHEOZ LR
THLEDTHD, =TV U B-T7 HZLHHE =V Y VHEHOBOE 2 28T, BLFICIRA
AHiEYTHD :

« It is difficult to define the minimal dose below which allergic responses are unlikely to
occur in humans. 12
TUAX—IERE NTEUDAREENRZRNE VWS | F/hNOBREEEZRET S Z &%, N
HThHs, 12

+ There is a lack of suitable animal or receptor testing models that are predictive of human
sensitivity. 13
b h~OBEZMEE TR S X5 e, MWYREMH D 0T, LT E —ORBRE T LA KA
LTW513,

+ The threshold dose at which allergenic response could occur is extremely low and
difficult to detect with current analytical methods.14
T UAF R EE Z b R0 &V D BER 55 (threshold dose) 1, FEH IRV S D
ThH V., BUEDOSH FIETHIET 2 Z LIZREETH 514,

10 Salkind, AR, PG Cuddy, and JW Foxworth, 2001, Is this patient allergic to penicillin? An evidence-
based analysis of the likelihood of penicillin allergy, JAMA, 285:2498-2505.

11 Khan, D. and R Solensky , 2010, Drug Allergy, J Allergy Clin Immunol. 125(2): S131.

12 Dayan, AD, 1993, Allergy to antimicrobial residues in food: assessment of the risk to man, Vet
Microbiol, 35:213-226; Blanca, M, J Garcia, JM Vega, A Miranda, MJ Carmona et al., 1996,
Anaphylaxis to penicillins after non-therapeutic exposure: an immunological investigation, Clin
Exp Allergy, 26:335-340.

13 Olson, H, G Betton, D Robinson, K Thomas, A Monro et al., 2000, Concordance of the toxicity of
pharmaceuticals in humans and in animals, Regul Toxicol Pharmacol, 32:56-67.

14 Perez Pimiento, A, M Gomez Martinez, A Minguez Mena, A Trampal Gonzalez, S de Paz Arranz,
and M Rodriguez Mosquera, 1998, Aztreonam and ceftazidime: evidence of in vivo cross-
allergenicity, Allergy, 53:624-625; Shepard, GM, 1991, Allergy to B-lactam antibiotics, Immunol
Allergy Clin North Am, 11(3):611-633.

While beta-lactam antibiotics are similar to one another in many ways, they may differ in
pharmacokinetics, antibacterial activity, and potential to cause serious allergic reactions.
Because allergy testing methods have not been well-validated,15 it is clinically difficult to
determine the occurrence and rate of cross-reactivity between beta-lactam antibiotics in humans.
Therefore, undiagnosed or underreported cases of cross-reactivity likely exist. Some beta-lactam
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antibiotics have negligible potential for cross-reactivity with beta-lactams of other classes,
whereas other beta-lactam compounds may exhibit sensitizing activity as derivatives before the
incorporation of side chains that confer antibacterial activity.
B-T 7 2 LFUAEMEITZ < Ol CEUMEZ AT LK, ERART VLR —RISORIA & 72 2 3
FARE (pharmacokinetics) . PLETETE. BIXOEERT LI X —ISDJRIK & 72 D ETENE (potential to cause
serious allergic reactions) C, 7> TWAHREMENH D, 7 LLX—OREBRFIEIIRZITNNY T — F &
NTWRWIED T, & MIBIT D B-T7 7 % MUEMBERIOZEOEDFA L R EZRET 2O
IE, BRMICHEECH D, T2 RZEKSEICE L To, FREEZIED LR 0D, HDHWNIE
ERER LD ITHEE DO/D 7R WERIERES (undiagnosed or underreported cases) ITTAE L TN 5, DD f-T 7 X
LEUAEWEIL. D7 T AD B-T 7 & NHE DRZEFOEMED W REMEDNEERL LG 213 E1RV Y (negligible
potential) 725, oD B-T 7 Z LMEAWIZ, PUBETEMEZ A 5T SMIBHA AT 2 LLRI2N 6 FHEIR
(derivatives) & L CORNERSMEZRTRIEEMEZ A L TV 5D,

15 Bernstein, IL, JT Li, DI Bernstein, et al., 2008, Allergy diagnostic testing: an updated practice
parameter, Ann Allergy Asthma Immunol, 100:S1-S148.

Regardless of the rate of cross-reactivity between beta-lactam drugs or the mechanism of action
by which such cross-reactivity may occur, the potential health risk to patients indicates that drug
manufacturers should take steps to control for the risk of cross-contamination for all beta-lactam
products.16

B-F 7B L RT7 v ZHORERIEDEE ., HAHNIEDRBRREZNEELSHDHTHAHE
MDA T =X LBl LT, BETHT 2 ZOWIERRERY X713, N7 v Z78IEEFRN, 2T
DBR-7 7 Z LEHIZEH L TORYIBEGRY 27 ZHlT 5720 DART v Th b 5 _X&EZ L HRLT
516,

16 Following publication of the draft version of this guidance (76 FR 14024), several commenters suggested
that monobactams, specifically aztreonam, have a lower risk profile than other beta-lactam products and
therefore should be exempted from the separation and control recommendations set forth in this guidance.
We have reviewed relevant scientific and medical literature and determined that the relative risk of cross-
reactivity associated with aztreonam, when compared to other beta-lactams, is a matter of scientific
uncertainty. Accordingly, at this time, FDA does not recommend manufacturing controls that treat
aztreonam differently from other beta-lactam products. As with any non-binding recommendations offered
in guidance to industry, manufacturers can use an alternative approach if the alternative approach satisfies
the requirements of the applicable statutes and regulations. Manufacturers who wish to discuss an
alternative separation and control strategy for a non-penicillin beta-lactam such as aztreonam with FDA
are invited to do so through the application submission and review process.

ZDOHA X AD KT 7 MROAER (76 FR 14024) D% T, (MADD AR T —F =%, £/ 7 % LM
(monobactams) X, fthod B-7 7 Z LMLV L, LVEWI A7 T a7 4 VEFF>TNDHDT, ki, =
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DA L2 ZATa LTz orBfEds L OV OHELE ) SRS 2 N & LR L7, T FDAIL, BhET 2R FHE X
VEFN S E L Ea—L, tho -T2 % DAL LT28AIC, 7 X b LA ) A (aztreonam : ik £/ 7 %

LRPUER) L BT 5 RSO Y A 71, BRI AN 222 (matter of scientific uncertainty) T& % &

P Uiz, L7edo T, BN TFDAIL, 7R M UAF A& o -7 7 & NELIE & Bie o - Bl %3 5 8
EERAHE L2, ERMT A X ATEZ OGN AHERIIIEMREHTH L DT, b LNOT 7 r—F 3%
Y51k« B (statutes and regulations) DESK AR 25 b DO ThHiVL, TOMOT 7Fun—Fa2fifl+5 2 L
BHKD, TANVAFT LD LS RIEN= U > B-T 7 % KB L TORO SRS O BRSOk %

FDAL Wi pflyE¥ 3. AHEORHE L L E2a—0D 7t AL W) L9 B2 8L CITY Z L5280 5,
C. Beta-Lactamase Inhibitors -5 7 # <=—Y

Beta-lactam compounds such as clavulanic acid, tazobactam, and sulbactam have weak
antibacterial activity but are irreversible inhibitors of many beta-lactamases. These compounds,
which are potential sensitizing agents, are typically used in combination with specific beta-
lactam agents to preserve antibacterial activity (e.g., amoxicillin-clavulanate, piperacillin-
tazobactam). Because these compounds are almost always used in combination with specific
beta-lactam agents, any clinical observations of hypersensitivity reactions likely would be
attributed to the beta-lactam antibiotic component rather than the inhibitor. Although there have
been no case reports confirming anaphylactic reactions to a beta-lactamase inhibitor that is also
a beta-lactam, these compounds are potentially sensitizing agents, and manufacturers should
implement controls to reduce the risk of cross-contamination with beta-lactamase inhibitors as
with all other beta-lactam products.
7777 UBE (clawlanicacid) . & Y /N7 A A (tazobactam) 33 K TONALNT H A (sulbactam) D XK D78 B-T
2 MMEAIIHTETEER TN, 2L D B-F 7 X< —FIZOW T ORI FIINHIF] (ireversible
inhibitors) Cd» 5, FERGH T 5 A[REM:ZFFD (potential sensitizing agents) = AL HALAEWIL. —HKAIIZ,
DPLENEMEZ RO T- DT, FFED B-T 7 # LH L OGO (B 21X, amoxicillin-clavulanate ’iD
piperacillin-tazobactam & V25 K 5 12) THEH SN D, Tivo DILEMITIR EFIRED B-7 7 X
Fl & OfAEDETHEHINTND DT, BRI A S IV HIBEUESE (hypersensitivity reactions) DA
B, ZOMEIFIE NS XV, EDOR-T 7 X LGUEWEICERT b0 EEbD, B-F7
&L ERfER, ENBOB-F 7 2~ —BIHIFIOT F 7 4 T % —UEE R LT SIEGIHE
(case reports) |ZATAE L TWRWDS, Z10 5 OALAEMITIETER) 72 BEJEA (potentially sensitizing agents) "C &
D, BOEEFEIIMMOETO B-T 7 2 LA LRI, B-T 27 Z~—BMilFIOZXHGD Y 27
AR T 2B AL EwT 5 &,

D. Beta-Lactam Intermediates and Derivatives B-5 7 % AHRIE & #FHiE s

Some beta-lactam intermediate compounds and derivatives also possess similar sensitization and
cross—reactivity properties. Beta-lactam intermediate compounds usually are AP precursor

ARSCITITREER . BB, XA 7 I ARH Y 7, BRI L E2FHTe 7O DEE @
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materials that undergo molecular change or purification before use in the manufacture of beta-
lactam antibiotic APIs. As a result of these changes, the intermediate compounds may develop
antigenic characteristics that can produce allergic reactions. For example, 6-aminopenicillanic
acid (6-APA) serves as the intermediate for the formation of all synthetic penicillins that are
formed by attaching various side chains. The structure of 6-APA includes unbroken beta-lactam
and thiazolidine rings. The beta-lactam ring is relatively unstable, and it commonly breaks open.
In the case of 6-APA, this breakage leads to the formation of a penicilloyl moiety, which is the
major antigenic determinant of penicillin. This moiety is thought to be a common cause of
penicillin urticarial reaction.17 Degradation of 6-APA can also result in the formation of minor
antigenic determinants, including penicilloic acids, penaldic acid, and penicillamine.
Anaphylactic reactions to penicillins usually are due to the presence of IgE antibodies to minor
determinants in the body. Although 6-APA is not a true antibiotic, it still carries with it a
potential to induce allergenicity.

WD B-T 7 X LOF LAWY (beta-lactam intermediate compounds) 33 X ONGBEA (derivatives) & £ 72, [A]
U X 9 7B & AZZ2 i (sensitization and cross—reactivity properties) & & 2 CUND, -7 7 X LAHFRE LS
Wx., B-7 7 % LHUAEWMEDOFIOBLETOMEH ORI, 73721t (molecular change) F 7= I3 R % 5%
VT B JEEEHTERIAR (API precursor materials) Tdh 5, FILHDEALFERE LT, ZOFREUEEWIZT L X
— a2 E AR A PRSI (antigenic characteristics) 72> CTITL RIREMEN B D, #l 21X, 6-
aminopenicillanic acid  (6-APA) %, 2 TOAEEN=2Y U DIERD T O LG & L To&E
ZHOTWLHEDOTHY | FROMELTITHZ LICL o THMR=2 T & 72>TTL, £D6-
APADHEEIL, BAHL TWRWB-F 7 X ABRET TV VU VBREGZATWDS, B-T 7 X KBRIE)D
RO AREZETHY, @fl, FHREZEZ T, 6-APADLAIL, X= U OEERHUFIRERE (major
antigenic determinant) "Cd» A FT @, penicilloyl moiety (Faamizim O ZEL, 2O moiety X, ~=
VUM CAE LABIGO—RZRRRTH D LEZ BN TWDHLT, 6-APADRIZE 72, minor
antigenic determinants (penicilloic acids, penaldic acid 35 & O'penicillamine’’ & £41%) O Z L =
SHDL, X=V U EICHT AT T 4 7% U —IGE, AR TOminor determinantsiZ x4 IgE
PURDHEIEIZ L DD TH D, 6-APAITEDOHUAEWE TlI/enid, 7 Lbx— (allergenicity) %= #%
FETHF U (GREE - minor determinants?»?) DF ¥ U 7 —Toh 5.

BRIE LT, Ry M bOBERTH B, HATE (Allergens and Allergen Immunotherapy, Second Edition) @
—ETH D, EUEIIE, ZOLEICY v BHMHIAA TS (2019.0527817F) , FICITHEFETH
5,
penicilloyl moietylX. major determinant & HFEXI D, 72872 B, AHRE &ERFWRISHEE LT
HR= ) T Of95% (EEE LT A3, penicilloyl moiety T# %, Penicilloyl (Z/1% T,

penicillenate 33 X TY penicillamine @ & 5 72822 0> penicillin determinants & F 72, KN TR S
nad, TnbixET AT 7 (haptens) & U THERT % Z L 23HK T, IgE-mediated responses (IgEAM
FETHAEMBKIE) Z5|&EZSE5, ThbHO determinants 1, FEFIZDEDBBHRSNDDT, Th
W 212 minor determinants & FEEIL TS,
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17 Middleton’s Allergy: Principles and Practice,7th ed. (electronic) (2009). Chapter 68: Drug Allergy.

Derivatives are unintended by-products that occur during the manufacturing process (i.e., an
impurity or degradant). Like intermediates, beta-lactam derivatives could have sensitizing
properties and may develop antigenic properties that can produce allergic reactions. Beta-lactam
chemical manufacturing processes including, but not limited to, fermentation and synthesis, may
create beta-lactam intermediates or derivatives with unknown health consequences. Although
the health risk of sensitization and cross-reaction is difficult to predetermine for beta-lactam
intermediates and derivatives and is not always well-defined, manufacturing controls intended to
reduce the risk of cross-contamination should be considered for operations that produce beta-
lactam intermediates or derivatives.
HEARIE (derivatives) X, fE T 0 AHIZAE T DEK L TWRWEIFEY) (unintended by-products) T &
5. T 75)7{@% (impurity) & D VNI FEY) (degradant) Td> D, HEIWE (intermediates) & [FIFRIZ B -
75 l>~|ub’$'fﬁ§ (beta-lactam derivatives) 13, JEAEME: (sensitizing properties) 2 & > TWA DT, 7 LV F—K
InE B I D 2 E NS HURME (antigenic properties) & H > TWATHA D, B-T 7 X LDILEER)
fET o AL, BEB L OEREZ G (ZRETICRESIND O TIEZRWD) N, REANOFH
FEORMEZFFDB-T 7 % LAOFHME H D5 WVITFHEERE L L D00 BEHIR 0, JEAEME (sensitization)
BLORERIEOREEY 2 71%, B-T7 7 F LOFHWEH 2 WITHFERICEA L TTFOREL TH
CZELEFREETHY, BT LEHMICHED b OTIERWA, BXHFERY A7 2 b sdsZ L%
HEE LRSS BIL, B-7 7 X LOFMWE & 2 WITFHERZET HFEICH L THEE L T
BIRNEHHETH D,

I11. RECOMMENDATIONS #e 42

Because of the potential health risks associated with cross-reactivity (cross-sensitivity) of beta-
lactams, manufacturers should assess and establish stringent controls (including appropriate
facility design provisions assuring separation) to prevent cross-contamination. Just as FDA
considers the separation of production facilities for penicillins to be current good manufacturing
practice, FDA expects manufacturers to treat sensitizing non-penicillin beta-lactam-based
products similarly. Specifically, FDA recommends that manufacturers establish appropriate
separation and control systems designed to prevent two types of contamination: (1) the
contamination of a non-penicillin beta-lactam by any other non-penicillin beta-lactam, and (2)
the contamination of any other type of product by a non-penicillin beta-lactam. Accordingly,
FDA recommends that the area in which any class of sensitizing beta-lactam is manufactured be
separated from areas in which any other products are manufactured, and have an independent air
handling system.
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B-T 7 X DFEDAREZE s GR32mE + cross-sensitivity) & BEIE ™ DI ERI /2R Y 27 o=z, g
EFIT, ZBFGEB SO0 GRIE U AZIZHESL) TEAA L FETVD, B LWEH
(stringent controls) ~ (Z AUIZIE, 0Bl 2 PRAET 5 1 U) 72 ffi s B FH 4 TH % 5 4 : including appropriate facility design
provisions assuring separation) & fEN. 925 Z &, FDAD, X=U FEOREEFRX D47 BE (separation) %
CGMPIZIEA L TWD EEX TV AR CRREE T, BEEENRIEMELFFOER= ) D B-F 7
&A:%o<@%% FRERUEIICEO S Z &%, FDAIZHIMFL T\ 5, F5lC, FDAIL, #
WD, WURSBEZAT S LT, RO 22D F A TOHGER < LD ICRFFSNVIEH Y AT
LEEDDZ L a2ET 5,

(1) =V D B-F 7 ZLN, MMDOIER=2 Vo DB-F 7 HZ L VIERTH L

(2) DX A FORLEN, L=V DB-FT7 XL LVIERTHZ L,
L7=2> T, FDAIZ, ZA T ORBMEED B-T 7 X LOWTe 5 7 T A% b, i JiEd 5 Kk
Mx, o BL A RS A XK L (X4 L, 23 DJNT L7-Z%3H S 2 A (independent air handling system) 7% $5F
DI L EHLET S,

As with penicillin, the section of a facility dedicated to manufacturing a sensitizing non-
penicillin beta-lactam should be isolated (i.e., completely and comprehensively separated) from
areas in the facility in which other products are manufactured. This control applies to each of the
five classes of sensitizing beta-lactams; the area in which any class of sensitizing beta-lactam is
manufactured should be separated from areas in which any other products are manufactured,
including any other class of sensitizing beta-lactam. Manufacturing that is restricted to a specific
class of beta-lactam compound (e.g., the cephalosporin family of products) generally would not
mandate separate facilities and air handling systems, and could permit production campaigning
and cleaning as sufficient control.
R=v U ERRRIC, BAEMZFFOIEN= )V B-T 7 X 2 ERET 2720 OFH O Oy
(X, oS 2RSS DR O X BRREE (TRb b, EaENOUBICOEETS) 2L, 2o
BHIX, BAEEERFOB-T 7 X LFDE DD TAOKELIZHAIND ; BIEMEEFFSB-T 7 4
LOATND 7 T A OS2 T, o 2 BES 5 XK BT 2 2 &, ZAUREEEL
FFoB-T 7 2 LOMDIN2 %7 T A b B2 L, B-T 7 F MMEBWMDORED 7 7 X (Bl
X, 77 AR 077 I —0f) IZRE L T2 REIR, RN BE L 7ok &
GRIE iz L) ZEafii 2 U2 DO TIHRLS, +oREHEZ LRRLD, Ty o _X—r & LR
5. OlEEEE LR DRENRTFENDHEDTHA 9,

Finally, as discussed above, beta-lactam intermediates and derivatives may induce allergic
reactions and therefore pose risks of cross-contamination. Accordingly, firms that manufacture
beta-lactam intermediates or receive them for further processing, as well as firms whose
manufacturing processes result in beta-lactam derivatives, should evaluate their manufacturing
operations for the possibility of cross-contamination and implement appropriate controls to
reduce or mitigate the potential for cross-contamination. As with penicillin and non-penicillin
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beta-lactam drugs, such controls could include, but are not limited to, isolation and separation of
intermediate and derivative materials, facilities, equipment, and personnel.

RASHNZIE, BT LZXo0C, B-T7 7 X LAOFEWE LHERIL, 7T LA -G EHET
LMHHNT, NI, RXEROV AT Z B> TWh, E-T, #ET v ATR-T 74
LOFEERZE BT DT REITMOZ L, B-T 7 Z LOTHWELRE LD, HRLHMLOT
DIZENEZHET 2 0HEIL, ZGYEO PRI OW T ORGEEEZ TN L, 235 YOI &
BDUNIAEFD (reduce or mitigate) S HWMUIREEH AT 2L, X=v U U EIER=VY BT T H N
DRZy 7RIS, £O XS REBEZROFH (2720, ZHUTRESND DO TIEARWY) 1Tk
LTEDDHT L [ “PEWEEFEAE | fiax. i JOWE (personned | OFREHTE & 7Bk,

(EOF 2019.05.283%3R T)
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