
R l r \ l l : \ \ s  ( ) l  l N t t ( l l ( ) t r s  l ) l s l  . A S l . S .  \ / ( ) l  . 4 .  s t t l ' t , l l : l \ l l : N l  .  s r l ) l l r r u l | l  R  ( x  I ( ) B I R
€ \  l 98 l  h r  l  hc  I r r r i r c rs i r r  o l  (  h i capo .  \ l l  r i gh rs  r cs ( r red .  0162 .0gg6 ,  112 to405 ,H t27$02 . (x ]

SESSION I I I

Cefolaxirne and Cephalosporins: Adverse Reactions in Perspective
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The cephalosporin antibiotics have displayed con-
siderable safety during more than 20 years of clini-
cal use [-41. Adverse reactions to the cepha-
losporins can be classified in four groups by their
etiology: (/) the physical and chemical properties
of the cephalosporins; (2) hypersensitivity; (3) drug
dose; and (4 other diverse or unknown etiologies.

Etiology and lncidence of Various
Adverse Reactions

Adverse reactions due to the physical and chemi-
cal properties of the cephalosporins are pain on im

iv injection and thrombophlebitis (table l). tn
Inost series studied, these two reactions occur in
5s/o-40v/o and l59o-8090 of patients, respectively.
This wide range in incidence is probably a func-
tion of the frequency and care with which the reac-
tion is looked for, the cephalosporin adminis-
tered, and (in the case of thrombophlebitis) the
definition used. Pain on injection is often mild to
moderate in severity and seldom requires discon-
t inuation of therapy [,  5, 61. Various techniques
have been used to study the ability of cephalospo-
rins to produce thrombophlebitis Í7-121. Siebert et
a l .  [7 ] ,  us ing a double-b l ind technique,  a water
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control, and a 2l-gauge scalp-vein needle, found
no difference in frequency between phlebitis due
to injection of water and that due to injection of
cephalothin; most patients in both treatment
groups developed phlebitis. This finding attests to
the fact that the needle may often be the cause of
the phlebitis. However, Siebert et al. did find that in-
jection of cephalothin caused more severe phlebitis.

Adverse reactions due to hypersensitivity in-
clude skin rash, fever, eosinophilia, hemolytic
anemia, and anaphylaxis [5, 6, 12-161. Fortunate-
ly, all of these reactions, with the possible excep-
tion of eosinophilia, are unusual. Two types of
skin rash may be noted: urticaria, which usually
develops rapidly after the start of therapy, and a
maculopapular pruritic rash, which usually devel-
ops after three to five days of therapy and is the
more common of the two. Other adverse reactions
that presumably are due to hypersensitivity include
exfoliative dermatitis, interstitial nephritis, and
thrombocytopenia Il7-20| The incidence of these
reactions is unknown, but they are presumed to be
rare. Although the extent of the cross-reactivity
between cephalosporins and penicill ins is
unknown I21,221, i t  appears that patients with a
history of penicill in allergy have a l09o chance of
reacting to either a penicill in or a cephalosporin.
However, it is not known whether the same pa-
tient will react to both drugs simultaneously.

Dose-dependent adverse reactions to the cepha-

Cefotax ime was used to  t reat  in fect ions in  2 ,579 pat ients  dur ing phase I l  and phase I I I
cl inical tr ials. Tlr is paper summariz-es the aclverse reactions reported to Hoechst-Roussel
Pharmaceuticals (Somervi l le, NJ) during the treatment of these infections. Cefotax-
ime caused adverse reactions that are caused by al l  other cephalosporins, including pain
at  the s i te  o f  in jec t ion (31.990) ,  thronrbophteb i t is  (4 .9v/o) ,  sk in  rash ( l .8go) ,  throm-
bocytopenia  (3 .890) ,  g lomeru lo tubular  dysfunct ion (1 .490) ,  d iar rhea (1 .20/o l ,  and
superinfection ( l . l9o). Compared with cefazol in, cefotaxime caused pain on inject ion,
phlebit is, and diarrhea more commonly (P < 0.05) but caused superinfection less com-
monly (P < 0.04). Since these data were obtained from many dif ferent sources by
diverse methods, further control led tr ials are needed to substantiate these dif ferences.
[ lorvever, the adverse reactions caused by cefotaxime appear to be similar in spectrum
and severity to those caused by other cephalosporins.
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Etiologic
classification Adverse reaction Incidence (90)

Tsble l. Etiologic classification of adverse reactions
noted in patients given cephalosporins.

Str t i th

quency of a positive direct Coomb's reaction
varies from 0 to 6590. The clinical irnportance of
this reaction appears to be limited to the difficulty
it produces in typing and cross-matching of blood.

The development of glomerulotubular dysfunc-
tion has been most frequently reported with
cephaloridine 1261. This drug is taken up into
proximal tubular cells by the organic-acid
transport system and accumulates within these
cells, causing damage to or death of cells. Ac-
cumulated levels of cephaloridine are high because
the drug is poorly secreted into the tubular lumen
127, 281. Probenecid can block the uptake of
cephaloridine into proximal tubular cells and thus
can reduce the nephrotoxicity of this drug. Other
eep*relespe*i** t*rct sre seeret€ s*ere *eeérly inte
the tubular lumen accumulate less markedly and
induce glomerulotubular dysfunction less fre-
quently [281. In most series studied, reduction in
the glomerular filtration rate, meÍrsured as a rise in
levels of either blood urea nitrogen or serum crea-
tinine, has been noted in 0 to 590 of patients [, 6,
l2l. Pickering et al. [29] have suggested that the
presence of preexisting renal disease is associated
with a higher incidence of nephrotoxicity. Mon-
dorf [30J has measured the elimination of alanine
aminopeptidase, an enzyme found in the brush
border of proximal tubular cells in eight healthy
volunteers receiving 3 E of cefotaxime twice daily.
In contrast to gentamicin, which caused a 5- to
lO-fold increase in the excretion of this enzyme,
cefotaxime did not induce any changes. These
data suggest that the intrinsic propensity of
cefotaxime to induce changes in proximal tubular
function is low. Ninane [31] and Clumeck et al.
t32l have found similar results, by measuring
either excretion of D- N-acetylglucosaminidase or
levels of serum creatinine.

Cephalosporins, l ike penici l l ins, can cause men-
tal confusion, myoclonus, and seizures [33]. These
reactions are rare except in patients with renal
failure who receive high doses. Leukopenia
typically develops during the second week of
therapy, is seldom severe, and occurs in pa-
t ients receiving doses of )12 g per day [34-371.
Agranulocytosis has been reported in only a few
patients [38, 39]. Both of these dose-dependent
reactions are reversible within two to seven days
after therapy has been discontinued.

Adverse reactions to the cephalosporins with
other etiologies include diarrhea, pseudomem-

Physical properties
of drug

Hypersensitivity
to drug

Pain on injection
Thrombophlebitis

Skin rash
Exfoliative dermatitis
Hemolytic anemia
Eosinophilia
Thrombocytopenia
Fever
lnterst i t ial  nephrit is
Anaphylaxis

Positive Coombs' reaction
Clomerulotubular

4yefi*eetieet
Central nervous system

dysfunction
Platelet dysfunction
Leukopenia and

agranulocytosis

Diarrhea
Pseudomembranous colitis
Prolonged prothrombin

time
Disulfi ram-like reaction
Colonization and

superinfection

Dose of drug

Other (diverse or
unknown)

losporins include the development of a positive
Coombs' reaction, glomerulotubular dysfunction,
central nervous system toxicity, platelet dysfunc-
tion, Ieukopenia, and agranulocytosis. As might
be expected, these dose-dependent reactions are
usually seen in patients receiving high doses or in
those with severe renal dysfunction. The positive
Coombs' reaction has an interesting etiology in
most cases 123-251. Cephalosporins bind to serum
proteins, and the serum protein-cephalosporin
complex then binds to the red cell membrane. This
complex does not activate complement and does
not lead to hemolysis. However, it does contain
globul ins that react with Coombs'antisera. Conse-
quently, the development of a direct Coombs' re-
action usually is not indicative of the irnmunologic
reaction that leads to hemolytic anemia. The
serum drug levels at which a positive Coombs' re-
action develops are usually >150-300 pg/ml-
levels rarely obtained clinically [25]. The sensitivi-
ty of the Coombs' antisera used is also a factor in
the frequency of this reaction. The reported fre-

5-40
| 5-80

t - 5
Unknown

Rare
2-26

Unknown
0.4-0.6

Unknown
Rare

0-65
0-5

Rare

Unknown
Rare

0.5-30
Rare
0-8

Unknown
2-5



Advcrsc Reuc'tions in Perspective

branous col i t is ,  prolongat ion of  the prothron)bin
t ime, disul f i ram-l ike react ions,  and colonizat ion
or superinfection. Cephalosporin-associated pseu-
domembranous colit is is caused by a toxin-pro-
ducing strain of Clostridium difficile that is resis-
tant to these drugs 140-441. Diarrhea, which oc-
curs in as many as 3090 of patients receiving
cephalosporins and is much more common than
pseudomembranous colit is, may be due to a
similar mechanism or to other factors [a5J. The
diarrhea is occasionally quite severe and may
necessi tate discont inuat ion of  therapy.

Prothrombin time is prolonged in up to 890 of
patients taking cephalosporins, and the prolonga-
tion is possibly caused by the elimination of vita-
min K-producing bacteria in the gastrointestinal
tract [46-491. This condition usually develops
after f ive to seven days of treatment in nutri-
t ionally deficient patients and is reversible by
parenteral administration of vitamin K t481.
Although the mechanism of interference by the
antibiotic with the synthesis or uti l ization of
vitamin K is unknown, the excretion of the cepha-
losporin into the bile may be a key factor, as
Hooper et al. [48] have suggested. Prolongation of
the thrombin time and of the activated partia!

thromboplastin time has also been reported.
Natelson et al. [47] have suggested that cephalo-
thin may retard fibrinogen-fibrin polymerization.
However, this reaction occurs only with levels of
>200-300 pg/ml and would be expected only in
patients with severe renal failure.

The development of a disulfiram-like reaction
with the ingestion of alcohol after treatment with

cefoperazone was first reported by McMahon

[50]. The reaction is a typical disulfiram reaction,
with intense flushing, diaphoresis, headache,
nausea, vomit ing,  and diarrhea. Hypotension has
also been reported. Subsequently, several addi-
t ional  cases reported in the l i terature have impl i -
cated moxalactam and cefarnandole as wel l  [5]-
541. The reaction occurred in patients between l6
and 68 years of age who had received lreatnìent
ranging from a single 3-g iv dose of a cephalospo-
r in to several  days of  t reatment wi th indiv idual
doses of 750 mg to 2 g. The reaction dcveloped
after three to seven days of treatment and within
6-60 hr after the last dose of the cephalosporin.
Beer, vodka, and wine have been associated with
the react ion,  which occurs wi t l r in 30 min af ter  in-
gest ion of  a lcohol .  Recent ly i t  has been shown that

the d isu l [ i ram- l ike react ion is  due to inh ib i t ion of
acetaldehycle dehydrogenase by the methyltetra-
zolethiol side chain of cefarnandole, cefopera-
zone, and moxalactam [55]. Cefotaxime does not
have this side chain.

Colonization and superinfection are serious
problems in the use of broad-spectrunr antibiotics
[56J. lt has been assumed that these problems are
more frequent with broad-spectrum antibiotics
than with drugs whose targets, are more specific.
llowever, Petty et al. [2] found that the superin-
fection rate in patients with pneumococcal
pneumonia who were given penicill in did not dif-
fer from that in similar patients given cefaman-
dole in a double-blind study. This potentially
serious adverse reaction has been noted in only
20/o-5ù/o of patients treated with cephalosporins.
The organisms causing superinfection are those
typically found in nosocomial infections, includ-
ing nrultiply resisl.ant aerobic gram-negative bacilli
and fungi.

Review Methods

Occurrence of adverse reactions to cefotaxime in
2,379 patients was reported to Hoechst-Roussel
Pharmaceuticals by 130 investigators. Two hun-
dred twenty-two patients given a single l-g im in-
jection of cefotaxime for the treatment of gonor-
rhea did not experience any significant adverse
reactions. Data that could be evaluated for safety
were available for all of the remaining 2,157 pa-
tients (90.690), who received multiple doses. All
patients and all adverse reactions that were con-
sidered by the investigators to be possibly or prob-
ably related to cefotaxime therapy were included
in this analysis. Standard definitions were em-
ployed to determine changes in laboratory mea-
surements. Measurements from patients who had
pretreatment values within the normal range and
who had follow-up determinations were included.
The following criteria were used to indicate a sig-
nificant change: platelets, decrease of )100,000/
mm; neutrophils, decrease of )40s/o; eosinophils,
increase oÎ 29s/o; serum aspartate aminotrans-
ferase (otherwise known as serum glutamic oxa-
lacetic transaminase ISGOTI), increase of )50
IUlliter; alkaline phosphatase, increase of )30
IUlliter; total bilirubin, increase of )0.5 mg/dl;
serum creatinine, increase of )0.5 mgldl; and
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Table 2. Demographic characteristics of patients given cefotaxime, by site of infection.

Mean duration

of treatment
(days)

Site of infection
(no. of patients)

Mean dai ly
dose (g)

Mean age
(years)

Percentage

male

Percentage
seriously or
critically ill

Lower respiratory
rrecr (530)

Urinary tract
(8721

Skin/soft tissue
(4O8)

Bone (55)

Blood (129)

Gynecologic
tract (134)

Intraabdominal
region (59)

4.4

3.07 .4

5.2

6 .7

5 .9

3 .0

5 . 2

s7.4

57 .3

50.9

50.9

57 .7

24.1

53 .8

64.9

69.7

60.0

5E.9

0

42.3

r658.6

I  l . l

25

I 1 . 6

5 . 5

9.3

t 6

l l

62

56

29

serum creatine kinase, increase of >25 IUll iter.
Comparisons were made by either 12 analysis or
Student's / test.

ResulÍs

Of the 2,157 pat ients given mult ip le doses of  cefo-
taxime, 1,483 were enrol led in an open prospect ive
tr ia l ,  and 674 were studied in prospect ive,  ran-
domized, control led t r ia ls of  cefazol in as standard
therapy. Cefazolin was given to a total of 422 pa-
t i e n t s .

The demographic data on pat ients given
cefotaxime are shown in table 2,  and the adverse
react ions are l is ted in table 3.  Pain on in ject ion
was noted in 31.90/o of  the 889 pat ients who re-
ce ived ce fo tax ime im.  Mi ld  pa in  was no ted  in
27s/0,  moderate pain in 4.5ù/0,  and severe pain in
only 0.490 of  these pat ienrs.  Thronrbophlebi t is
was found in 4.90/o of  the 1,641 pat ients who re-
ce ived cc fo tax ime iv .

Sk in  rash  u 'as  no tec l  in  1 .890 o f  the  2 ,157 pa-
t ients evaluated. Of the 38 rashes reported, t rvvo
were  ur t i car ia l  and 36  were  macu lopapu lar .  Sk in
rash developed an average of  10.6 days af ter  in-
i t iat ion of  therapy (range, 2-36 days) and lasted
5.8  days  ( range,  S  hr  ro  36  days) .  None o f  the
rashes was severe,  and exfol iat ive dermat i t is  was
not  repor ted .  Eos inoph i l ia  occur red  in  l .3go  o f
the  1 ,197 pa t ien ts  eva lua ted .  Fever  deve loped in
0 .4ú /o  o f  the  en t i re  g roup o f  2 ,157 pa t ien ts .
Thrombocytopenia was noted in 3.890 of  the 764

patients evaluted. Hemolytic anemia, iritbrstitial
nephritis, and anaphylaxis were not observed in
any patients. Since a previous history of hypersen-
sitivity to penicill in was a reason for exclusion
from entry into the protocols, cross-sensititivity
between penicill in and cefotaxime could. not be
assessed.

A positive direct Coombs'reaction was noted in
6.490 of the 329 patients for whom serial measure-
ments were taken. Glomerulotubular dysfunction
occurred in l.4Vo of the 1,249 patients with a nor-
mal base line value. Central nervous system toxici-

Table 3. Adverse reactions noted in patients given
cefotaxime.

Adverse reaction

No. of
paticnts Incidence
at risk (90)

Pain on injection
Mi td
Moderate
Severe

Thrombophlebitis
Skin rash

@ite
Fever
Thrombocytopenia
Positive Coombs' reaction
Glomerulotubular dysfunction
Central nervous system dysfunction
Leukopenia
Diarrhea
Superinfection

:  : : ,

1,641
2,157
I , 197
2,157

7U
t29

1,249
2,157

772
2,157
2,091

3  r . 9
27.0
4.5
0.4
4.9

r';TF)
i-rl
\':í

3 . t
6.4
t . 4
0.3
0.5
t . 2
t . l
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t y  (ha l luc ina t ions ,  ver t igo ,  o r  d isor ien ta t io r ì )  oc -
cur red  in  0 .3V0 o f  a l l  2 ,157 pa t ien ts .  No ins tances
of seizures or myoclonus were noted. [ -eukopenia
occurred in 0.590 of the 772 patients evaluated for
this reaction. One case of reversible agranulocyto-
sis was reported.

Diarrhea developed in l .2Vo of  the 2,157 pa-
t ients an average of  ?.4 days af ter  in i t iat ion of
therapy (range, l-26 days) and lasted for 5.4 days
(range, l -15 days).  Twelve cases (7lu/o) were
thought to be mi ld;  only one case was thought to
be severe.  Col i t is  was reported in two pat ients,  one
of whom had C. difficile and its toxin isolated
from stool. One case of pseudomembranous coli-
t is was reported but was discovered only at autop-
sy. The patient had undergone chenrotherapy for
cancer and had received ant ib iot ics other than
cephalosporins; these factors may have led to this
problem.

Serial determinations of prothrombin time have
been made so far for only 26 patients. No pa-
tient developed a prolongation of prothrombin
t ime.

The disulfiram-like reaction was evaluated pro-
spectively in 22 healthy male volunteers. Patients
ìryere given a I -g iv dose of cefotaxime and 6 hr
later were given 0.2 e of alcohol (e.g., vodka)/kg.
They were then observed for 48 hr. None of the
patients developed a disulfiram-like reaction.

Superinfections, defined as culture of a new or-
ganism associated with c l in ical  manifestat ions of
infect ion dur ing t reatment,  occurred in only l . l  go

Tabfc {. Superinfections in 2,157 patients given cefo-
taxime, by site.

Body site

, No. of
No. of super-

infections infections

Frequency of
superin-

fection (90)

s485

of the 2,091 patients described on case report
l 'ornrs that supplied this information. Superinfec-
t ions most comnronly involved the skin and skin
slructures (table 4). The m'ost common infecting
organisms were Pseudomonos species (l I cases),
Enterobocter species (five), Candidq species
(three), and enterococci (two).

No changes attributable to cefotaxime were
noted in levels of hemoglobin, hematocrit, total
serum protein, serum albumin, blood glucose,
serum lactate dehydrogenase, total bilirubin, uric
acid, inorganic phosphorus, or serum calcium.

Of the 2,157 patients, therapy was discontinued
in 47 (2.2s/o) because of an adverse reaction (table
5). Hypersensitivity reactions, such as skin rash
and fever, were the most frequent reasons for dis-
continuation of therapy.

Adverse reactions to cefotaxime and cefazolin
were compared in a prospective, observer-blind
protocol in several medical centers (table 6). Pain
on injection, phlebitis, diarrhea, and elevation of
alkaline phosphatase were significantly more com-
mon with cefotaxime. In contrast, superinfctions
were significantly more common with cefazolin.
Of the 13 superinfections during cefazolin treat-
ment, I I occurred in the urinary tract and were
often associated with catheters or anatomical ab-
normalities of the urinary tract. The organisms
causing superinfections during cefazolin therapy
\ryere Pseudomonas aeruginosa (seven cases), Pro-
teus species (two), Serralia marcescens (two),
Enlerobacter (one), and enterococci (one).

Teble 5. Adverse reactions resulting in discontinua-
tion of cefotaxime therapy in 47 of 2,157 patients.

Adverse reaction

No. of
paticnts

with therapy
discontinued

Skin rash
Fever
Diarrhea
Phlebit is
Coli t is
Pain on injection
Cellulitis
Thrombocytopenia
Disorientation
Vertigo
Leukopenia
Chills

Total

Gynecologic
tract

lntraabdominal
region

Lower respiratory
tract

Urinary tract
Skin and skin

structures
Bones and joints
Blood

Total 2,187.

t The number of infections is )2,157 because some patients
had infections at more than one site.

r34

0
0.8

8
9

0
I

24

530

872
,108

55
129

1 . 7

0.9

0.9
2.2

2 l
6
5
4
3
2

a1 Q.2ùlel
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Table é. Comparison of adverse reactions to cefotaxime and cefazol in.

lncidence with indicated drug.

Adversc rcactio[ Cefotanimc Ccfazoliî p

Pain on inject ion (total)
Pain on inject ion (moderate/severe)
Creatine kinase increase
Phlebit is
Skin rash
Diarrhea
Fever
SGOT increaseÎ
Alkaline phosphatase increase
Bil irubin increase
Thrombocytopenia
Leukopenia
Eosinophilia
Creatinine increase
Superinfection

284/889 (3t.9)
44/889 (4.91
45/226 (t9.9)
80/1,64t (4.9)
38 /2 ,157  ( t . 8 )
26/2, t57 (1 .21
t/2,t57 (0.4)

t7 /  |  ,237 ( l  .4)
77 /980 (7 .9\
t l / l ,424 (2 .2)
2e/7e $.8)
2/772 {0.3)

l 5  /  |  , t 97  ( l  . 3 )
t7  /  t ,249 (1 .4 ,
24 /2 ,ú t  ( t . t l

64/249 (25.7',)
6/U9 (2.41
8/st  ( ts.7)
2/230 (0.9)
3/422 (0.7)
0/422 (0.01
2/422 (O.5)
4/252 (t.61
7/2O2 (3.s|
6/282 (2.t)
6/t82 (3.3)
2/ t49 ( t .31
t/2ú (0.s1
4/237 (t.7)

n/422 (t.t)

0.05
NSÎ
NS
<0.001
NS
<0.03
NS
NS
<0.03
NS
NS
NS
NS
NS
<0.004

' Findings are expressed as the number of patients with the reaction/number at risk (percentage with the reaction).
Î NS = nor statisrically significant.
t SCOT = serum glutamic oxalacetic transaminase.

Discussion

Assessment of the frequency and severity of ad-
verse reactions is an important aspect of the
development of a new drug. Data collected by the
pharmaceutical industry during phase II and
phase III clinical trials provide useful information
about these reactions. However, the ut i l i ty of this
inforrnation is l imited by the bias inherenr in the
methodology used for collection of data. In these
studies, patients are often selected for treatment
without well-defined criteria, and different centers
use different doses, measurement techniques, and
definitions of adverse effects. In comparative
trials, drug assignment may not be random and a
double-blind technique is rarely used. Therefore,
patients may not be equally predisposed to devel-
op adverse reactions or equallv likely to be
monitored for such reactions. Often, so many dif-
ferences are sought that some turn out to be
stat ist ical ly signif icant by chance alone. Also,
because large numbers of patients often are
studied, some small differences nìay be statis-
t ical ly signif icant but cl inical ly unimportant.
Despite these problems, useful information may
be gathered because of the large number of pa-
tients treated in different clinical settings.

The frequency and severity of adverse reactions
to cefotaxime appear to be similar to those

reported for other cephalosporins. However, pain
on injection, phlebitis, diarrhea, and increase in
alkaline phosphatase were found to be more com-
mon with cefotaxime than with cefazolin, and
superinfection was more common with cefazolin.
The difference in the incidence of pain on injec-
tion was small (320/o vs. 2690) and was noted only
among patients reporting mild pain. The incidence
of phlebitis was fivefold greater with cefotaxime
(590 vs. l9o). However, the absolute incidence of
phlebitis reported for both drugs is lower than that
reported for other cephalosporins, which varies
from l59o to 80V0. (We do not have any data on
the severity of these episodes except that therapy
was discontinued in only 4 of 80 patients (5q0)
with cefotaxime-associated phlebitis.) The low
reported incidence of phlebitis probably reflects
differing definitions and differing degrees of care
with which this adverse reaction was sought.
Because of the limitations of the methodology
used for collection of the data, we must be
cautious about the interpretation of this dif-
ference.

The dif ference in the incidence of diarrhea is
also small  ( l9o with cefotaxime vs. 0 with cefazo-
l in) and is stat ist ical ly signif icant only because
diarrhea was not reported at all in the cefazolin
group. Diarrhea has been reported with cefazolin
therapy in other studies. Three cases of colitis

i*fi



\ \ 'ere reportccr i '  pat ie ' ts t reated n, i th cefotaxinre,
l ru t  th is  resr r r f  \ \ ' as  expec ted  in  v iew o f  the  i l rac t i v i -
ty_of rhe drug against C. diff icite.

The di f ference in the incidence of  increase in
alkal ine_ phosphatase is di f f icul t  to interpret .  No
cases of drug-induced hepatit is were reported. It
seems probable that  th is di f ference is due to di f_
ferences among patients rather than between
cefotaxime ancr cefazor in.  Even i f  the di f ference is
real ,  i t  appears to bc c l in ical ly unimportant.

The lower incidence of superinfection with
cefotaxime was unexpected. when examined more
closely, the difference may be attributable to in_
dwelling catheters and other predisposing factors
rather than to differences in drug therapy. The
spectrum of organisms causing superinfeciion was
similar with ceforaxime and cifazolin.

This review has demonstrated that cefotaxime is
safe and well tolerated in most patients. Focused
clinical triars need to be condu.t.d to aetermine
whether phlebitis and diarrhea are more frequent
with cefotaxime than with other cephalosporins.
More information is needed on the frequ.rrcy ;i
colonization and superinfection and the ir.qr;n;;
of adverse reactions in patients with ,.u.r. ,.ni
and hepatic disease. Finally, adverse reactions to
cefotaxime should be compared with those to t;;
ant ib iot ics or ant ib iot ic combinat ions i t  mat
replace.
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