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ABSTRACT

The aim of this study was to assess the response of patients with SBP to third-
generation cephalosporins in Nile delta. Current international guidelines
recommend the use of a third-generation cephalosporin for empirical treatment of
SBP. However, reports about antibiotic resistance for third-generation
cephalosporins increased dramatically. Which raise the questions about these

SEATLIE guidelines and if they are still valid. One hundred patients with liver cirrhosis,
Liver cirrhosis; ascites and first episode of SBP signed informed consent to participate in this
Ascites; study. They were admitted to Department of Tropical Medicine and Infectious
Spontaneous diseases-Tanta University hospital for one week during the period from January to
bacterial December 2014. The patients were randomly assigned to receive either cefotaxime
peritonitis; 2 gm every 12 hours or ceftriaxone 2 gm every 24 hours. Their ascitic fluid

3rd generation

X samples were re-examined after 48 hours and after 5 days to assess the response to
cephalosporins.

third-generation cephalosporins. On assessment of the response to third-generation

Article Info cephalosporins after 48 hours, 65% of patients had satisfactory response (decrease
AgeEgit 25% at IeasF in PMNL count) _vv_hil_e 35% did not achieve a satis_fa}c_tory response
15 April 2016 and were shifted to another antibiotic. After 5 days, only 46/650f initial responders
Available Online: achieved complete response. Ceftriaxone had higher response rates than
10 May 2016 Cefotaxime. However, this difference was non-significant. Based on our study,

There is a dramatic decrease in the response rate of SBP to third-generation
cephalosporins. This marked decrease in the response should be watched closely as
it suggests re-considering of the current guidelines for empiric therapy in SBP.
(Clinical Trials.gov Identifier: NCT02443285).

Introduction

Spontaneous bacterial peritonitis (SBP) is patients with cirrhosis and ascites, occurring
defined as an infection of ascites in the in 10 to 30% of patients, with in-hospital
absence of a contiguous source of infection mortality rates ranging from 20 to 30%
(Tandon et al., 2008). SBP is a common and (Appenrodt et al., 2010; Barreales et al.,
potentially fatal bacterial infection in 2011).
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It is secondary to impaired humoral and
cellular immune responses that result in
indirect intestinal bacterial translocation into
the ascitic fluid (European Association for
the Study of the Liver, 2010; Rogers et al.,
2010; Soriano et al., 2011).

SBP is also associated with a poor long-term
prognosis for patients, as mortality rates can
reach 50 to 70% at 1 year. Early diagnosis
and early optimal treatment of these
infections with appropriate antibiotics and
the prevention of hepatorenal syndrome with
albumin are required.Current international
guidelines recommend the use of a third-
generation cephalosporin as the first choice,
or  amoxicillin-clavulanate  acid  or
fluoroquinolones as an alternative choice in
treatment of SBP. These recommendations
are based mainly on the assumption that E.
coli would be involved in nearly half of the
cases, and the response in clinical trials. The
microbial etiology of SBP remains relatively
constant. However, reports about antibiotic
resistance for third-generation
cephalosporins (including cefotaxime and
ceftazidime), ciprofloxacin, and ofloxacin
increased dramatically, Which raise the
question are these clinical trials still valid
after a decade or more? Or should we
modify our guidelines according to the
emerging drug resistance?

So, the aim of our study was to assess the
response of patients with spontaneous
bacterial peritonitis to two types of third-
generation cephalosporins in Nile delta

Methods

This study was carried out on 100 patients
with liver cirrhosis and spontaneous
bacterial peritonitis who were admitted in
Tanta  University  hospital,  Tropical
Medicine Department in the period between
January 2014 to December 2014.The
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patients were randomly assigned by envelop
randomization into two equal groups:
Group 1. 50 patients were treated with
cefotaxime 2gm every 12 hoursdaily.

Group 2: 50 patients were treated with
ceftriaxone 2 gm every 24 hours.

All patients were subjected to the following:
full history taking, thorough clinical
examination, urea and creatinine, liver
function tests including; bilirubin level,
albumin level, and prothrombin time,
abdominal Ultra Sound, ascitic fluid
sampling, ascitic fluid analyses include cell
counts and differential counts, ascitic fluid
culture and  microbiological  testing.
Peritoneal fluid sampling was performed
utilizing standard and universal precautions
of antiseptic technique.

Culture-positive SBP was diagnosed in the
presence of ascitic fluid PMNL >
250 cells/mm3 and positive ascitic fluid
culture for a single organism. If culture was
positive to more than one organism; case
was excluded from the study and another
case was randomized to be allocated into
this group to keep equal groups. Patients
with positive culture and PMNL<250
cellss'mm3  (Bacteriascites) were also
excluded from our study.

The response was assessed after 48 hours by
decrease 25% at least in PMNL count. If
patients achieved early response, they
continued their drug with same dose then
subjected to diagnostic paracentesis at day 5
of therapy. If ascitic sample had PMNL
<250 cellssmm3, it indicated cure of the
patient. If PMNL>250 it indicated
resistance. For those who did not achieve
early response at 48hours, another antibiotic
line of therapy was started.

The duration of the study was 12 months.
The study was approved by Ethical
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Committee of the Faculty of Medicine,
Tanta University. A written consent was
taken from all participants in this research.
A code number for each patient was used,
and kept in a special fileto maintain
Patients’ privacy during the research. Study
was registered at clinicaltrial.gov with
Identifier: NCT02443285.

Results and Discussion

Among 350 cirrhotic patients with ascites
examined routinely in the period of the
study 100 patients met the inclusion criteria
of SBP and were allocated randomly for
treatment. Our 100 SBP patients were 54
male and 46 female, among them 42% had
Child score B and 58% had Child score C,
and 14% were diabetics. Most of our
patients presented clinically by one or more
of the following as lacking response to
diuretics, abdominal pain, abdominal
tenderness, hepatic encephalopathy, recent
onset hematemesis (within one week). Only
3 patients were completely asymptomatic
and were admitted for unrelated conditions
(2 with painless bleeding per rectum proved
to be piles, and one for focal lesion in the
liver discovered accidentally in ultrasound
examination and was proved to be
heamangioma with triphasic CT
examination) (table 1). The mean age of our
patients was 53.8+7.5. At day one, they have
ascitic fluid total cell count of 744.2+605,
and polymorphonuclear leucocytic (PNL)
count of 528.9+499.7. Demographic and
other laboratory data are showed in table 2.
At 48 hours follow up, the mean of total cell
count was 163.69+80.86, and that of PMNL
was 86.05+67.19 which were significantly
lower than baseline levels. However, only
65 patients achieved satisfactory response
with at least 25% reduction of their initial
PNL count. The remaining 35 patients were
shifted to alternative lines of antibiotics and
re-assessed after another 48 hours for their
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response. Anyhow, 4 of them died by third
day. The data of the remaining 31 patients
were no more included in this study.

The 65 patients with initial response
continue their therapy with same dose. They
were 31/50 patients on cefotaxime and 34/50
on ceftrixone. At day 5 patients were
reevaluated for cure (PMNL<250 in ascitic
sample), with 46/65 patients get PMNL<250
(22/31 on cefotaxime and 24/34 in
ceftriaxone) (fig.1). There was no significant
difference between response rates to both
types of 3rd generation cephalosporine used
after 48 hours or at end of therapy (table
3).When our patients were stratified
according to satisfactory response after 2
days into satisfactory responders (n=65)
and non responders (n=35), no significant
difference was found between pre-treatment
PNL count of responders and non
responders(table 4). However, when those
who get early satisfactory response at day 2
were stratified according to persistence of
infection at day 5, PMNL count was
significantly lower in patients who resolved
infection(n=46) at pretreatment and at 2
days of therapy (table5). Among 46 patients
who resolved infection 21 had Child score
B, and 25 had Child score C.

Statistical Analysis

The statistical data are reported as the mean
+ SD, median and range as most of data are
not normally distributed. Frequencies
(number and percentages) were used when
appropriate. A comparison of numerical
variables between the study groups was
performed using Mann-Whitney U test to
compare independent samples as the
samples were not normally distributed. To
compare categorical data, chi square or
fisher exact test were performed. For all
used tests, P-values less than 0.05 were
considered statistically significant. All
statistical calculations were performed using
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the computer program SPSS (Statistical
Package for the Social Science; SPSS,
Chicago, IL, USA) versionl15 for Microsoft
Windows.

Clinical Trials Identifier:

NCTO02443285

gov

Since 1985 when the famous clinical trial of
Felisart et al., (1985) introduced Cefotaxime
as an emperical treatment for SBP, mortality
rates were reduced from 90% to around
20%. This marvelous response encouraged
the use of cefotaxime and other 3rd
generation cephalosporins. Now, most
guidelines recommend it as empiric therapy
of choice in treatment of SBP. However, this
study was performed 3 decades ago. There
are many recent reports of evolving
resistance to cefotaxime and other third-
generation  cephalosporins in  SBP
(Sheikhbahaei et al., 2014; Felisart et al.,
1985; Fernandez et al., 2012; Angeloni et
al., 2008; Novovic et al., 2012).

The most frequent clinical manifestations of

SBP are fever (69%) and abdominal pain
(59%). Lower figures were found in our
patients but abdominal pain, and fevers were
still the most common manifestation in our
patients after lacking of response to
diuretics. Only 3out of 100 patients were
completely asymptomatic. This is lower than
data reported by Badawy et al., who
reported 18% of his patients to be
asymptomatic. This difference may be due
to patient recruitment as our study had no
outpatient participants and all of our patients
were indicated for hospitalization. SBP is
more prevalent in advanced liver disease 18.
This was reinforced by our results as 42% of
our patients had Child score B and 58% had
score C indicating advanced liver disease.
However, our results were lower than
Badawy et al., who reported child class C in
more than 90% of his patients, this is
because all of our patients had their first
attack of SBP rendering more chance for
class B patients to be included.

Table.1 Patients' Baseline Characters.

Parameter Cefotaxime Ceftriaxone Chi P-value
(n=50) (n=50)
Gender, male n (%) 29 (58) 31 (62) 0.042 0.838
Child Pugh score 0.369 0.543
-Child B n (%) 23(46) 19(38)
-Child C n (%) 27(54) 31(62)
Diabetes mellitus n (%) 8(16) 6(12) 0.003 0.773
Symptoms of SBP
= Asymptomatic 1(2) 2(4) 0 1*
= Lacking response to diuretics 36(72) 34(68) 0.048 0.827
= Fever 26(52) 27(54) 0.044 0.831
= Abdominal pain 27(54) 31(62) 0.369 0.543
= Abdominal tenderness 16(38) 12(24) 0.446 0.506
= Recent onset hematemesis 9(18) 5(10) 0.748 0.387
= Hepatic encephalopathy 5(10) 7(14) 0.95 0.758

*=examined with fisher exact test
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Table.2 Patients' Demographic and Laboratory Data at Base Line

Parameter Cefotaxime Ceftriaxone P- 95% ClI
(mean £ SD) (n=50) (n=50) value
Median (range)
Age in years 54.18 £7.09 53.78+ 7.52 0.495 1.98-3.9
55(66-40) 54(66-41)
Serum albumin, g/dL 2.78+0.38 2.74+0.32 0.492 0.09-0.19
2.95 (3.2-1.8) 2.8(3.3-1.9)
Total bilirubin mg/dL 2.70+1.58 2.65+1.67 0.878 0.6-0.7
2.15(7-0.8) 2.05 (7-0.8)
Serum creatinine, mg/DI 1.33+£0.55 1.34+0.50 0.924 0.22-0.20
1.2 (3-0.6) 1.25 (3-0.6)
Hemoglobin, g/dL 9.77+1.15 9.49+1.07 0.211 0.16-0.72
9.8 (12-7.5) 9.4 (12-7.5)
White blood ceIIs(XlO‘*) 7.54+2.98 7.93+2.59 0.407 149.8-71.81
7.8(15-2.1) 8.05 (14.9-2.9)
Platelets (x 10°) 98.04+60.06 98.34+59.15 0.980 23.96-23.36
90.5 (336-39) 90 (336-39)
Total protein in ascitic 1.806+0.78 1.848+0.85 0.797 0.37-0.28
fluid (g/dL) 1.9 (3.6-0.3) 1.9 (3.6-0.3)
Total WBC count in 867.76+876.02 734.26+604 0.377 165.12-432.12
ascitic fluid(cells/mm®) 527.5 (9800-275) | 505 (2800-280)
PMN in ascitic fluid 614.1+633.7 534.2+498.7 0.595 242.47-420.95
(cells/mm®) 350 (2550-252) 344 (2520-250)

PMN; polymorphonuclear leukocytes, WBC; white blood cell.

Table.3 Rates of response to 3rd generation cephalosporins in studied groups

Parameter Cefotaxime Ceftriaxone Chi | P-value
(n=50) (n=50)

satisfactory response 31(62%) 34(68%) 0.176 0.675

after 48 hours [no. (%)]

complete resolution of infection 22 (44%) 24 (48%) 0.04 0.841

after 5 days [no. (%)]

Satisfactory response =decrease 25% at least in PMNL count

Complete resolution of infection = ascetic PMNL count less than 250/mm3

Table.4 Comparing ascetic PNL count in all patients pretreatment and at day 2

PNL (cell/mm®) | satisfactory response Non responders t P-value
(mean + SD) (n=65) (n=35)
Median (range)
Pre treatment 541.6+542.8 634.6+617.6 0.778 0.438
330(2550-250) 404(2500-252)
after 48 hours 166.5+199.9 924+837.1 6.964 <0.0001
100(960-6) 680(4000-300)
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Table.5 Comparing ascetic PNL count in patients who got satisfactory response at day 2

PNL (cell/mm®) | Resolved infection persistent infection t P-value

(mean = SD) (n=46) (n=19)

Median (range)

Pre treatment 428.5 £395.7 815.5+£737.8 2.744 0.008

310(2520-250) 490(2550-280)

after 48 hours 83.3£49.9 368.1 +274.5 6.841 <0.0001
74(233-0) 250(960-60)

After 5 days 58.7 £37.1 642 +593.4 6.711 <0.0001
55(180-4) 360(2400-251)

Fig.1 flow diagram showing the progress of parallel groups through the phases of the study

350 ascitic patients
examined
| |

IlOO eligable

250 not eigable
240

] PMNL<250cells/mm3
5

polymicrobial

group 1 {cefotaxime)
50 allocated
50 recived therapy

19 failed early response{d2)
31 get early response{d2)

22 responders{d5)
9 failed therapy(d5)
{2 of them died in follow up)

group 2 (ceftriaxone)
50 allocated
50 recived therapy

16 failed early respons{d2)
34 get early response{d2)

24 responders{d5)
10 failed therapy (d5)
{3 of them died in follow up)

culture o
5 bacteriascites

|

In our study cephalosporins satisfactory
response after 2 days was achieved in 65%
of cases, and after complete course only
46/65 resolved their infection. This was far
from results reported by Ariza et al., (Paul et
al., 2015) who reported third-generation
cephalosporin (ceftriaxone) resistance to
occur in 21.5%, Badawy et al., who reported
19% resistance to cefotaxime and Chaulk et
al., who reported that 19% (15 of 77) were
resistant to third-generation cephalosporins
and Kim et al., who reported in his work

cefotaxime resistance to occur in 8.1% of
patients with hepatitis B.

Nevertheless, SBP occurs due to bacterial
translocation in patients with advanced
cirrhosis (Sun et al., 2010). Third-generation
cephalosporins alone covered only one third
of the infectious agents isolated from SBP,
and the two alternative  choices
(amoxicilline-clavulanate and
fluoroquinolones) did not sufficiently
increase the antimicrobial coverage. In a
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recent study, the overall antibiotic coverage
was 57% for cephalosporins, 73% for
piperacillin-tazobactam, and 72% for
meropenem13. Similar results were obtained
in india by Bhat et al. (2013) who showed
low response rate to 3rd generation
cephalosporins in patients with SBP, Yakar
et al., who revealed that cefotaxime
response rate is 44.6%, Cheongs et al.,
(2009) who showed that cephalosporin
resistance rate was 41% and Umgelter et al.,

who revealed that rate of cefotaxime
resistance was 33.3%. In our patients,
despite more patients responded to

ceftrixone than cefotaxime, the difference
was not significant. This was in agreement
with Sheikhbahaei et al., who stated that
resistance to cefotaxime was 62.5% and
ceftriaxone 58.5%.

Since a switch to another antibiotic was
necessary to achieve resolution of infection
in 56 % of our cases we think 3rd generation
cephalosporins is no more the best first
empiric choice in SBP.

In conclusion, Only 65% of SBP patients
who had their first episode got satisfactory
response after 48 hours and only 46%
resolved their infection after 5 days. Results
were equal for cefotaxime & ceftriaxone.
There is urgent need for clinical trials on
alternative antibiotics as the current
guidelines for first line empiric therapy in
SBP should be re-considered.
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