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THERAPEUTIC REVIEW

Third Generation gsphalosqgfins: SafetyProfiles After 10 Yeàrs of bif"i;;I-Ú're
Horold C. Neu, NID, FACP

compored with ominoglycosides, chloromphenicol, suffonomides, tetracyclines, ondeven penicil l ins' 
1l: 

cePholosporins represent o remorkably safe closs of ontibiotics.
1::::,,lle 

cepholorpo.inr, r.hà extend"?-;;;;;r;.1 ,n,.d oenerorinn nopnrc ìtavotnn^Agenerolr-vp.odr"ut"',iiìà'iii'r;r;d;;í;r"i*i"'ffi îlj*'_::f gp"a
i\ephrotoxicity hoi nor been'à lroblogents con couse hypoprothrombinem io if noioa.i"irtrred with ,riionrin K, ond disulfi-
;:,frij: ffi'""'-:h?:"r'1"î;3"::**i:li: l;g#e or the presence or o.rhiomerhyrtetruzole moietv 

*.:!^r:,_t!e cer.hem iucteus. rÀ"." r?g;;#"ffi;rili":,jî';,1?'fJjossocioted wirh rhe ogenrs r*"rétrd iil;;;;;; pri*o.itv biriory roure, ond rhis moycontribute to the selection o/ drug resistont óo"teio.-s"t1g 
"i""tr'orJ 

j"r, active ogoinitstophylococci ond their usé -o-i.utrtt in on-in"."or"a incidence of superin fection orovetgrowth of enterococci' lf atúnúon is given l; th" potentiol /or odverpe effects, monvo/ theie probiems con be 
";";à;à;na 

tr,E ir,iri ,"""."rion cepholosporins con be useisafely in hospitors, nursing homes,-ond home Ài-" ,àftinsr.

t h e pe rfect a nti mi 
"rJ 

i àT'il; proba b ly,,"i il'l""ì,sJbedeveloped, physiciàns aJ;r' n"u"-iú"'iu*u.y orchoosing flom among a wide uriry 
"rpàt""ìlìa 

r"r"pharmacologic agents.
As the number of  avai labre ant ibacter ia l  drugsgrows, an increas.ilg emphasis hm buun pù.rA onthe formulation or_{!ugs i"-ítrr' io* potentiar to causeadverse reactions. witÉ the succerrrui J"uàro"p*.ntof highly effect ive u.ora-rpr.trum as weil  as nar-row-spectrum d.rugs, physicians are able to-avoidexposing patients lo signif i ."nt to*ic r isks even inthe face of l i fe threatening infect ionr. 

"v' \u v v

The cephalosporinr .""óunt for a-major part of thenew antibiot ics introduced since the mid 1g70s, andtoday are amone tl-r" -;rt;iJ;iy ;;r;;;ibrd lg"nts.A d is t inguish ing 
_feature ; f  ì i r ;  àupnr iorp* in ,  is

l ! : i r  
safety prohle. The safeiy prof i le of the f irstgeneration agents, such as cefaztr in orìt  

" 
àr" i  

"grntcepha lex in ,  have  been  
"h l r " " t " r i zed  by  lack  o fnephrotoxic effects, otoroxi;';ff;;i;l ."iLr""ding;

ince the 1g40s there has been remarkable growth
* lL'"1 I :?:l :j ll t i m i c ro b i à i 

" 
gu n t s. nr t h o u gh

allergic reactions have arso been rare., The earrycephalosporins have not been associatea *iirr a sig-nificant incidence of dia*hea or superinfectién.
Among $é- pare nterà.t. thi rd s;;;;iir, ì""pfr"f o_sporins, cefòtaxime has been in ise irri lo"s"rí. ffi;th e refo re, worthwhil e to 

"*r*in" 
it, ;;f"t";"profi Ieafte1.10 years of use, * *ritrr to compare its'safetyprofile with that of orher 

"rfh"torp#il;à otherr n 
li1l: :* i a I a ge nr s i ntrod uàed i n ih6;rì'à;cade.

-A'ter 10 years of clinical experien"* ìr, hùd;;d;of thousands of patients, it is evidlniìh;ilffi;;il;
remains an ex"èllent agenr f". ;l;;;d ;;;;;f pa_tients, from the neonaté to the octogenariari, with a

; ffi y, : ilt': :x?1,'; trFiflfiF*, i'5**;l:r -Hfid:Jl,i^':#li'nffi
# rr.rs excerrenr actllnty-E[Aiffit

,:T,ll 
t 
î, :.!. -"p t o : o cc i, S rrep r o coccus p n e u m òn i o e,
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Lo ur oohilus speci es,.good aàtiuiiv a;fi rt J,"pr,vro-cocci, excellent qcjiv![y against most of the Entero-bacteriaceae, and is p-Íactimàrl'rtrur;.t Hiid ;H:e_ration cephalosporins have become first linàlil;tor use in the hospital and for use in ;;;i;;;utpa-tient .settings. Neither cefotaxim;, 
-ih;;iJ;ri 

;;;;ì,nor its active metabolite, desacetyl cJfot"*iÀLl fr"dbgen shown ro have rppt;;irble side effècrs iii irr"elderly.2 This is especiativ i*póri;t ;, t'h; U S.;;;:ulation ages because the elàérlv- rr" óù;É;i;prone to develop infection. In aahHion, ttt" riaurií,have frequent ly received orar ug*" i*  
- i - t , " i ' r r"uu



THIRD GENERATION CEPHALOSPORINS

caused them to be infected with B-lactamase-pro_
ducing species.

The comparable in vitro potency and pharmacoki-
netic properties afforded by many of tlie newer an_
tim.icrobial agents often reduce the therapy choice to
an issue of safety. safety considerations iníorve both
direct and indirect toxicities, including neurologic,
hematologic, gastrointestinal, hepatic, ànd renal"ef-
fects. In addition, factors such ai dore, duration of
therapy, co-ncomitant therapy, age, genetic back-
ground, and physiologic status of the patient affect
the safety profile of any drug. In termj of these and
other standard parameters, cefotaxime as the proto-
type advanced òephalosporin rarely has been impli-
cated in major toxic reactions.

COMPARATIVE TOXICITIES

As with all drugs, minor adverse reactions do occur
with cephalosporins. However, compared with other
classes of widely used drugs such ai the penicill ins,
aminoglycosides, and even the carbapene-ms, cepha-
Iosporins infrequently produce adverse reactions
when used to t reat  a wide var ie ty  of  in fect ions.
common adverse effects fall into sev-eral general cat-
-egories-allergic reactions, gastrointesdnal distur-
bances, clinical superinfections, hematologic effects,
hepatotoxity, cardiopulmonary responses, nephro-
toxicity, neurotoxicity, ototoxicity, and drug-6ru*
interactions (Table).

Allergic Reactions

Ant imicrobia l  drug- induced anaphylax is  is  ex-
tremely rare, but occurs most often wiih penicill in.3
For tunate ly ,  cephalospor ins in f requent ly  cause
anaphylaxis in spite of their structuràl simiiarity to
penici l l in. When- f irst generation cephalospoiins
were introduced for the treatment of staphylococcal
infections, it was found that they could be-adminis-
tered to patients who had developed a rash-but not
ana-phylax is- to penic i l l in .n Second generat ion
cephalosporins can also be given safely io these pa-
tients, although as with first generation drugs, a ràsh
may.develop as it does to third generationiephalo-
sporins.

ies to indicate that cefotaxime or other cephalospo-
rins can be given routinely to patients wiih-Type'I
anaphylaxis to:penicill in. , ,

The incidence of allergic skin reactions to the B-
lactams (e.g., penicill ins, cephalosporins, monobac-

monobactam, does not cause th

20-40 mi l l ion uni ts  ger  day,  ant igen-ant ibody
serum sickness was obs-brved, but this is not a prob-

ffi

Gastrointestinal Disturbances

Gastrointestinal disturbances have been a problem
with some classes of antimicrobial drugs.- For in-
stance, ampicill in causes diarrhea even though the
drug will kitl Clostridium dificile, the organism that
produces a toxin associated with antibiotic-induced
pseudomembranous colitis. Cefoxitin, a second gen-
eration cephalosporin, has been associated with Cl
difficile diarrhea more frequently than the other
second or third generation cephalosporins. In gen-
eral,  pseudomembranous enterocol i t is has blen
noted with use of all penicillins and cephalosporins.
Most of the older oral cephalosporins-have 

-a 
very

low incidence of diarrhea, but cefixime, a third gen-
eration cephalosporin, has produced loose stoolsln a
proportion of patients. This incidence is similar to
that found in patients receiving some parenterals.T
Diarrhea and significant disturbances óf the intes-
tinal flora have been infrequently associated with
gse o.f a third generation cephalosporin such as ce-
fotaxime

A higher incidence of diarrhea has been reported
for ceftriaxone in adults because of ttre high bili"ry
excretion (45%), which raises intraintestinal con-
centrations and alters the fecal flora.8:t6 In contrast,
for cefotaxime and ceftizoxime, only S% is excreted
in the bile. A '1,.2o/o incidence of diarrhea in nearlv
?q00 patients was found for cefotaxime.lT The high
biliary excretion of ceftriaxone has also been asso-
ciated with bi l iary sludging and symptoms sugges-
tive of acute cholecystitis in pediatricrand adu[i pa-

ì
ii
i i

; l
t i

f

there are no convincing stud-
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TABLE

Common Adverse Effects of É-lactams
Type of Reaction Drug

ftemarks
Allergic

Anaphylaxis/Rash

Contact dermatit is

Gastrointestinal (Diarrhea)

Bacterial or fungal overgrowths
Hematologic

Hemolytic anemia
Neutropenia

Platelet dysfunction

Thrombocytopenia
Hypoprothrombinemia

Hepatic
Rise in transaminase levels

Penic i l l ins
Cephalosporins
lmipenem
Ampici l l in most

common
Ampici l l in
Oral cephalosporins
Cefoperazone
Ceftriaxone
Ceftazidime

Penici l l in G
Oxaci l l in
Nafci l l in
Cephalexin
Carbenicil l in
Tícarcil l in
Moxalactam
Cephalosporins
Penici l l in
Moxalactam
Cefoperazone
Cefamandole

Nafci l l in
Oxaci l l in
Ticarci l l in
Aztreonam
lmipenem
Ceftriaxone
Penici l l in G

Carbenic i l l ín
Ticarci l l in
Methic i l l in
Penic i l l in G
lmipenem

Moxalactam
Cefoperazone
Moxalactam
Cefamandole
Cefotetan
Cefoperazone

Biliary sludging
Cardiopulmonary
Renal

Hypokalemia

Interstit ial nephrit is
Neurologic (Seizures)

Drug-drug interactions
Disulfiram-like reactions

Coagulopathies with
anticoagulants

Rare anaphylaxis; no rask or anaphylaxis to aztreonam

In patients with Epstein-Barr syndromes, but occurs with all agents

Disturbs normal f lora
Low incidence of diarrhea
Excreted in gut, occasional diarrhea
Diarrhea in pediatric population, ";
occasional overgrowth with crostrílium, staphyrococci, enterococci

At high doses i:
Infrequent with cephalosporins

Occurs with all p-lactam agents, albeit infrequenily

Infrequent
At high doses
Low incidence rerated to thiomethyr tetrazore moiety

' . .

Rarety to >2-3x ni,i l .r 
i ' , ,

'  
; '" 

' ì '
;

High bil iary excretion
Excessively rapid administration of K+ salt causes arrythmia

Due to accumulation of nonreabsorbable anion product in distal
tubule

Can occur with all É-lactams
can occur with other penicil l ins also if decreased renal function

occurs

Due to thiomethyr tetrazore group (use vitamin K to prevent)

t ients. Thu.s i t  is unwise to use dósages exceecring 2
q(d::* '  In pediatr ic patients receivi-ng ceftr iaxone.
:_t"1..nu3. -ny be a problem" although cefotaxime
ano,  ce l t rzox ime appear to  be qui te  sàfe in  th is  re_garo.
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In some series the third generation cepharosporin
cefoperaz,one has been aJsociated wit ir  diar;he;:
probably because a large amount of the d.ug is ex_
creted by the bi l iary syitem into the intest inJ.r iTh;
incidence of diarrhea with cefopera zone has beàn



THIRD GENERATION CEPHALOSPORINS

reported to range from 'l.o.go/o ta 32o/o, which is con_sistent with its 7So/o biliarV excretion.22-27
Alteration o^f gu-t flora ís thought to be a predis-posing factor fo1 t"he overgrowth"of r.rirtu.rt organ-isms 

"r{ 
r.yp."rinfection, Éoth of *fri.t h;" beenobserved clinic.ally by a number of investigators.28-32

Interestingly, theie ii no appreciable diarihiu 
"rro-ciated with the use of meiùnidazore, .ì""irrough

the in test ina l  anaerobic  f lora of  the ; ; i^are de_slroyed. In fact, metronidazore is used Ìo'treat thediarrhea caused.by Cl dfficiJe. As a class, lhu 
"*i_noglycoside antibacteriall do not cause diarrhea be-cause.they are not excreted into the bowJ.--

In the neonate, one agent that do"r pr"aìroose todiarrhea is ceftriaxone.-rn adJiti; t; irr"ì.it"ntiarproblem of diarrhea in the neonate, ceftriaxone is
Itietrll protein bound and competes with bilirubinror  b indi -ng to a lbumin,  ra is ing f ree b i l i rub inlevels.33-36 Therefore, caution must"b" 

"*r."ired 
be-fore it is administered to hyperbirirutine*i" .r*o-nates.

Clinical Superinfections

|ones reviewed the literature to determine the mag-nitude of risk of superinfection folio;i;; plì""t"*
therapy with the anti-pseudomonas penici l l ins, ce-fope razone, cefo tax im e^, ceftazi di ;;, i;ilJ n" ,,', 

"ramoxalactam.3T Of the drugs surveyed, iefoi"xim"
had the lowest incidencr óf , .rp"r infect ions: 1.1yo.The incidence of.superinfection with g;;;_;oritive
organisms including enterococci *u'irryìJ*. rn,highest rates of supérinfection occurred with moxa_lactam and the pànicilrins. ceftazidime ;;, asso-ciated with secondary gram-positive infections in-cluding Clostridirll rppl enterococci, and Stophylo_
coccus oureus.  The rates of  super infect ión 

- for
ceftazidime and cefopera zone *"rà higt;; ìt 

", 
fo,cefotaxime. This may b" related to a lówer in vitroactivity against some gram-positive ,p""i., ,,r.t u,staphylococci and entàro.o.ìi. As a rér"rt, ro*" ,u-searchers recommend combining vancomycin withcef taz id ime for .empir ic  t reatment  of  the neutro-penic patient.aa-eo

Hematologic Effects

Antibiot ics cause a variety of hematologic toxicit ies.
Hemolvt ic anemia has octurred with i l ; ì  ; ;st ofthe p-lactams, but occurs most t tuqurntiv * i i i  ,ur-fonamides. However, it is extremriy ;;;; *iìi tf*aminoglycosides or with macroricr"r ru"h àu 

"rvtr, .o-mycin or with cl indamycin. patients wht-" 'r" ,u-
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ceiving îitrofuiantoin or sulfonamides who are glu-
cose-O-phosphate d.ghydrogenase deficient are par_
t icu lar ly  suscept ib le t ;  hemoryt ic  anlmia.n '
Hemolytic anemia was caused by ró*e oiil" early
cep.halosporins, but qnry with doses g.;"i;;-than 12
F{*_lllhoysl' rz-g dosós of cefot"*iill *;ril;;;;
by smith et al iî two studies, hemolytic anemià was
never noted.az'a3 At the appropriate doses of f to ég/d of cefotaxime or ceffizoxime, it would be ex-tremely unl ikely to occur.

All 0-lactams have been associated with neutro-penia. I t  is caused most commonly by some of the
semisynthetic. penicill ins such .r óx.óiltin ana nar-
cillin when these $rgss are admr;ili;;;àit r,iet,
doses over long periodsl such as 4_6 weeks, Neutro_penia is also rg:," withìlcepha-lexin, 

"., 
or"i cephalo_

sporin, and with virturiily all other antimicrobiars
llltlS cefotaxim" 

"r,é 
ceftriaxo";; ;ith"ugh iihas been very,rare.l3 In gerreral, neutropenia is notassociated with the use óf aminoglycosid"r. rn*r"

has been manifest bone marrow ilpr;;;ì;' i' p"-
t i  e nts receiving, t  r i  m e thopri m-surfàme ttro*r"ot";
this is.particulaily the 

"urà 
in 4lDS p"ti""tr brilgtreated for Pneumocystis corinii.aa

Agranulocytosis has been noted in associat ion
11ll,h^:r^fhlt:sporins.as,46 A change in class l"b;ii;;
wrtl soon be made to include a[ranulocytosis as apossible adverse effect of all 

"""pt "torpori;;. 
This

change reflects the accumulated à"tà 
"íÀ"rry 

y."r,
of_experiglce with thbse agents.

It is well documented thàt chloramphenicol is as-sociated with apl-astic anemia in 1 of 
"uu.y 

+0,000 to60'000 patients.nt Il fact, it is now r"t"íy used to
11"" t ,  meningi t is ,  a l though i t  readi ly  crósses the
blood-brain barrier and is quite effective for a num-
ber of infections. Today, most pttJ;;", iÀr", touse. a third generation cephaloiporin such'as cefo-
taxime or ceftriaxone for meni.rgìti, of ,rrrirrown eti-
9.logy, or when a B-lactarn"r",pioJ""ù É;;oph-
ilus influ enzae is suspected.

Carbenicill in, in tiigh doses, has caused platelet
dysfunction. It binds io the adenosin;ì*n;;phate
(ADP) reccptor site that is criticar to plaiJùt 

"ggru-gation.a' Ticarcill in affects prateletr li*irrrryluut
since it is administered at lower doses, pi"t"r* ayr-
function is rarely a problem. This effeciii 

"rrùi"t"ato a lesser extent with the use of mezlocill i l, azro-
;_rllin, 

and piperacill in. The one ."pf,uforpori" *ort
t requeni ly  associatgd wi th prate lèt  dysfunct ion ismoxalactam, which is  useà in f . "qul l t ly - in  the
uni ted-  s tates;  v i r tua l ly  a l r  pat ient i  who receive
i"l3 ll l l 4,g/d of moialactàm, have ,o*"-d*sr"u
ot platelet dysfunction, but this can be 

""urr, i 'uymany antimicrobials of dif ferent classes.' fhrombocytopenia 
has been observed with sul-

399
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fonamides, cephalosporins, the penici l l ins, and r i_fampin. The incid".t"* witrt  in5 tnird' ; ; ;"rarion
cephalosporins. is equal to or less than that of thefirst and iecond s"nè.uiion àrpn"i";;;;j;;.-

Another hemítoloei.  to*ici ty that occurs withsome antibiot i". ,  i :  hypoprothómbi""rni".  Hypo-prothrombinemia has- beén 
"úr;;;;J';i ih a widevariety of cephalosporins, but particularly moxalac-tam used ar dosagés greater tfian i g/d;;. [t occa-sionally occurs with óeftriaxone, ceflp"ri"orr", 

"r-fotetan, cefmetazole, and 
"J"*urrdole.à Àùlepnalo-sporins that possess an N-methyl thì;reì;;Jole sidegroup on the cephem nucleus Éruu it,u poluntiaf tocause hypoprothrombinemia unJ airuiÉrli, '-rir.e re-actions.ae cefotaxime and ceftriaxone do not containthis group.- Ceftriaxorr",- hì*"u"r, d*r 

-p-orr"r, 

".,N-methyl thiotri-qzine ring that may produce a com-pa ra b I e e ffe c t. ae-s2 T h e t h ó m e t h ttí, ir;;e" 
"gro 

u p i,metabolized and forms 
" 

di-"r ir,"i ì"t".i"fts with
slutamate synthesis, and trr*r"fo.";iliì;i;; produ.-t ion of prothrombin. "rv I

Hypoprothrombinemia occurred in 18 of ze pa-tients treated *il,h cefoperazone and not gi*n vita_min K.s3 In another stùdy, 14 of sz .LiJoui"roru-t reated pat ients had hypoproth.o;Èi ; ; ; iu ,  rndseven of  them had c l i i i "u t ty  r re" i f i ; . ì i ' t  * -o. -rhage'so vitamin^K usually 
"iimin"tes 

the problem,but 12 oj 6+ (rg%) patierits-J;;;iù;'ui [.r. onucoagularion abnormàtity during 
"uròprù;;;; rher-apy, even though they Éad received vitamin K, andgs%,of patients not ré_ceiving vitamin'È;i l  devel-opqd coa.gulopath ies.sa The"condi t ion is  t reatableand rapidry reversible wittr  

"d.ni" ir t ; ; t i r ;^àf uit"_min K.

Hepatotoxicity

Administrat ion of high doses of B-lactams for rongperiods have often beén associated with a minor r isein serum transaminase levels,oa;;ff;;i th;ffi moreoften seen wirh the use of semisy"rh;ii; ';;;icilrins
such as nafci l l in and oxaci l i in than with orar com-pounds or  o lder  ant i -s taphylococc; i l ; ;s  l ikemethic i l l in .  Increased r* r 'un i  t ransaminase revelshave also been reported io rerult  from use of t icar-ci l l in, aztreona*i qla imipenem. It  is rare to seemajor heparic toxicit ies whàn a cephar;r; ; ; i ,  is ad-min is tered.

Bi l iary  s ludging has been repor ted pr imar i ly  inchildren receivin[ h.is! ,t;;r o? 
"uitriJ*;;;'but itcan also occur in-adùrts. In a.recent t tuav, 

'uir iary

pseudolirhiasis occurred in zsf" oipàtià"iJis or zoytrcated with ceftr iaxone.* cefotaxime ancr ceft izox-ime have nor  producecl  b i l iary ,1" ; ; i ; ; ' rY 
vv ' I

400 o J Ctin pharmacot 1990;30:396_403

Cardiopulmonary Toxicity

None of the cephalosporins has been associated withpu lmona rv to i ici ti ei. cephr rorlàri;il;;;t causecardiac toxicity, and grrhythmias have ;;;;; been aproDlem.

Nephrotoxicity 1

Direct renal toxicity is not encountered with the
f-o^1:l::"1'l: j,l qi: today. on" of ihe n,,i 

"rpr,"_rosporlns, cephaloridine, was_associated with nàph-rotoxicity at dosages greater than 4 g/d, bui-neither
first generation dlue*"ch as 

""phiótiin 
and céfa-zolin; nor second génerqtion agànts, includi"f;;;_

oxitin, cefuroxime, and cefamaidole; ;;; tùJe""-
eration drugs h.ave Qeen aisociatea *itrr.""phrotoxi-
city. Interstitial nephritis was caused by *-Jtt i.ittirr,the first anti-staphylococcus penicill in. C6i;;i;i l:
:'Jì:.'î^': I I ti?d rce intersti ti;l n"pr, riilr, Uíi j t prob-aDly rs unwise ,to administer a óephalosporin to apa t i e n t w h o h as .de,v.eloped i nteriiiiiài-t*pr.riti,
from use of a penicillin. fi,enal iil;iliuplrotoxi-
city occurs wirh aminogrycosides i l tr;;re forcephalosporins.

Cefotaxime is routinely given at doses of t_Z gevery B hours, but it has bee-n gryqn dd;;;, 
"JtE12 g/d without renar' toxicity."oth;;il;;otiat arecompa.rable!}e ceftizoii*"-l"o ceroperazone. Thelatter has.been used in doses 

": 
hi;h; 'à!""r"ry ohours js g/.d).C"phuiorili", do not affect the kid-ney's ion-clearance meihanism, as ao 

""rú"rri.ittin,ticarcillin, and some of the othàr aniip*"à"monaspenicillins, which when^given in trrg" e;;Ji'"u,rr"hypokalemia, a- result of".tonre"urot1"Èr" l-rrio' i'the distal tubule, Ìhereby distortint[tddln ionexchangu.tu Hypokalemil has not been observedwhen the newiephatospori* ;;;';;i"ili""rra 
"trecommended doses.

Neurotoxicity

cephalosporins are very safe with regard to neuro-logic toxicities.sT For eiample, befotaxime has beenused at doses .rp lo n gf d io *eat p;ù""t; withbrain abscesses. a,nd menilgitir. sucrt f"ìi;;i;are argreatest risk of having seiiures, and'yet-i*r*"r"d
neurologic toxicity hàs not been ourlr""J *itt ir,this. population wh"n cefotaxlml; ;;íri;;À*, o,ceftizoxime have been administered.l A"ri;;úy";:
sides and vancomycin have inJ;;;i ;;;;i;.icitv
in the form of deafness or damage i; ù;;;;,ib.;Èí
apparatus.ss Peripheral nruroprlhy does not o".u,
with the new cephalospor ins.  

t  r
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Seizures have been a problem in some patientswith decreased renar function who were treatedwith yu.{,ttie}r doses of penicill in. SeizurJ, u.u ,.-ported with imipenem 
"nd 

o""ur i"ioqul"irv withampicill in.5e None of the cephalosp;ril, h;, u pro_pensity to cause seizures. Myoclonic or e.ìna rnurseizures have not,been reportld ro. 
""v 

àfiÈ; third-generation cephalosporiné.
Cefotaxime is the drug of choice when treatingnewborns for meningitis"or sepsis or ,rnk.rown ori-gin. Although ceftr iaxo.tu .ù ur .onriàL."a fo,such use, more than g0% of it is bound to serumalbumin, and in newborns there is a risk of disprac-ing bi l i rubin and causing brain damag"-( i lurni"-

terus).

Ototoxicity

None of the cephalosporins are known to cause oto-toxicity, whereas an agent such 
", 

u"""óÀìlì" 
"".,cause deafness, particùarly in 

""*uir"ìio.r'riritn unaminoglycoside. There is nó evidence ih;f iir; use ofa t l i rd generation 
.cephalosporin i* ; ; ; i ; ;ct ion

y i t l  aminoglycosides,  suchis  would be used totreat Pseudomonos infections or mixed infections,produces an ototoxic reaction.

Drug-Drug Interactions

Third generat ion cepharospor ins in teract  in f re-quently with most othòr drugs 
".,a 

u.rlri"i"fiy rrf"when included in combinatién d;; fii;lrir. rvo.,uof the^cephalosp-orins affect micrósoiliE;0 en-zyme function of. the liver, where many d.ug, .r"metabolized. For instance, ih"r. is no 
"fr""g" 

ìn the
l"l{;!1" of drugs such 

", 

'aii""tin, 
cyclorp8lin*, o,srm.llar drugs as are caused by sorne of ìhe otherantibiotics. cepharosporins witL trr" rv-muiirirr tr,io-tetrazole side group,- such 

", 
."iop.*;;;;: '_o*"-

lactam, and ceiotetàn, ;;y irrtur""t with alcohol oranticoagulants.2

HOME HEALTH CARE

1::]e^1lth,"r1g.is rhe most rapidly growi
T." 1,l :1,1, ; t*i ù ;; ; ffi i. ; ;'i;' il "'J;i"Xì: :,',"f;y"11:Pi,'.*i'n;Hfi li'#?,ffJ,i:':;;"':T,H,f.l
il i::i,,L :^" il ̂ :: :l " ffec r i v e,-. u ", 

- 
o f iiJ, ;i # ;H;infectious diseases. The rtd;;it-;;;;;ìXffiJ_

irFtv important group of users ór i"truurn"ur'rìt iui-
:*: 

I""botf 
,the hom.e health care environment, as

y"rlt_": for elderly patients, key fa"to., i.,ih;';ir;;;
:* : j.il,iyTg ú;," " ti ui"ii. li,.i;il," ;;,' ". rn'lHlcacy, but also safety, product , tuÉif i iv,^"u"à'uàru or

administration. considering the compromised renal
and.hepatic functions of miry 

"rdurlf 
p;lients, anti-

biotics with the lowest toxic profile ,È""lí-u, 
"o"_sidered first-line agents. Many 

"rd.rrv-pàlients re-ceive multiple med-icationr, 
"nd 

it is iméoriànt thatdru.g-drug interactions of antibiotics be minimized
and not compromise the activi ty oronàr d."*r.  Most
ot the newer cephalosporins interact weakl i  or notat al l  with mosi othei drugs. Of part iculai i -p*-
tance in home care, when using'a cephaiosporin,
would be the avoidance of disillfirail-iik; effect
with alcohol, which can occur with càruÀ""dol",
cefopera zone' or moxalacta m. wh e n cei;;;;;""ne isused it should be administered with uiiài"i" rc.
.. Drugs that ha.ve o3ly,a minimal potenii"iìo .",.rr"

dia*hea should be favoied for h;d;;;;;;;;, as are
dlgss that have convenient dosing t"gi*;s-. In theelderly with diminished renal d""fi;;, 

"-, "e"rr,such as cefotaxime can be adminisi;;i every rzhours because of the increased ii"ir-rii" 
"f"t-he 

des-acetyl metabolite. Recently developra p*gr"**"_
ble intravenous infusion dévices such as the CADD-II system now make it possible to administer a drugthree times a day 

"r "uiily 
as once each e;t:

SUMMARY

The third generation_cephalosporins are extremely
e ffective antibiotics. Théy inhiii i tù; ;;;-iositivespecies such as pneumocócci, streptocoici, sùphylo-
:?:"ii 

the,respiratory pathogenr'HoeÀoÉÀìù, 
"na'crronnomero, and the enterobacteriaceae. The phar-

macokinetics of the agents allow very n**iur, dori"sprograms that can be adjusted to maíked differ"n"r,
in renal and hepatic function. Thet ;;; p;;iilh;it
suited to today's multicare envirotr*".rtr. n"rra onthe fact that tÉe"oldest t},;J;g"eration cephalospo-
rin has a side effect profile 

"rid 
p.ou";;ffi;;;y overthe last decade, thesà agents rt";pp;ùriàtiihoi"",

to treat.m"ny patients in hospit.ti, 
"t 

h;;;; or inmrrsing homes. As with all drugs, tro*r"lt,-ihe final
qlo.ige is deterinined by the spécific d;*;;d; of in_
olv ldual  cases.
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