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Comparative Study between the Efficacy of Oral Gemifloxacin and
Intravenous Cefotaxime in Treatment of Spontaneous Bacterial
Peritonitis

Abstract:

Background& Aims: Spontaneous bacterial peritonitis (SBP) is defined as a bacterial
infection of the ascitic fluid (AF) that arises in individuals without an intra-abdominal source
of infection that is surgically curable. SBP is a unique complication in cases with cirrhosis-
linked ascites, and it can be so subtle that it is only reported by chance when paracentesis is
done. SBP is handled with any of a variety of cephalosporins, such as cefotaxime or
quinolones, such as Gemifloxacin. The aim was comparing the effect of oral Gemifloxacin
versus intravenous cefotaxime in 60 individuals with cirrhosis who had SBP.

Patients and Methods: The randomized controlled research involved 60 cirrhotic ascitic
individuals suffering from SBP admitted to Tropical Medicine Department, Tanta University
Hospital. Two groups of patients were investigated: group | included 30 cirrhotic ascitic
patient suffering from SBP treated with 1V cefotaxime 2gm|8 hours for 7 days and group Il
included 30 cirrhotic ascetic patient suffering from SBP and treated with oral Gemifloxacin
320 mg once daily for 7 days.

Results: No substantial difference was noted among both groups regarding age, sex, or
symptoms, or in laboratory tests such as hemoglobin, total leukocytic count, platelet, serum
bilirubin, ALT, AST, albumin, prothrombin activity, INR, creatinine, urea, sodium, and
potassium. Also, the outcome was comparable in both groups as regarding the number of
treated patients (p=0.781); 20 (66.67%) cases were cured in group | and 21 (70%) cases were
cured in group Il and in AF analysis after treatment. By using gram stain, gram —ve organism
were the predominant in group | 23 (76.7%) and group Il 24 (80%) while gram +ve was
detected in 7 (23.3%) and 6 (20%) in group | and Il respectively. Furthermore, no substantial
difference was noted among both groups regarding treatment response based on culture prior
to treatment.

Conclusions: Our research is the first to focus on Gemifloxacin use in the management of
SBP rather than in the prevention of SBP. Since these agents' relative effectiveness is
identical, cost should be the deciding factor. In conclusion, our findings indicate that
cefotaxime or Gemifloxacin can be used as a first-line therapy.

Keywords: Gemifloxacin, Cefotaxime, Spontaneous Bacterial Peritonitis, Treatment,
Resistance, Cirrhosis.

Introduction:

Spontaneous bacterial peritonitis (SBP), which is described as an infection of the ascitic fluid
without local infection of abdominal cavity, is one of the major severe and potentially fatal
complications of cirrhosis. SBP should be diagnosed and treated initially to improve the
patient's chances of survival [1].

Gram-negative aerobic species are the most common source of SBP (75 percent). The
remaining cases are occurred with Gram-positive aerobic species, the most common of which
are Streptococcus pneumoniae or Viridians community streptococci [2]. SBP is present in as



many as 25% of cases with ascites, resulting in a 20% death rate [3].

Prior to the investigation of SBP, a total nuclear leukocyte count of at least 250 cells/mm
(0.25 x 109/L) is needed, along with the identification of fluid bacteria without an intra-
abdominal pathogen origin) in ascitic fluid [4].

The antibiotic treatment (Third generation cephalosporins) has a high overall efficacy against
SBP episodes is the empiric alternative, which is believed to be successful in 80% of patients,
as opposed to the ampicillin and's overall medication (Tobramyramycin) in 56% of the
patients The recommended dosage is two grams a day for at least five days out of each week
for five weeks to have a maximum impact [5].

Gemifloxacin is an orally administered fluoroquinolone that is used to treat moderate to
serious respiratory infections. An extensive number of aerobic gram-positive and gram-
negative bacteria are susceptible to Gemifloxacin. It works by inhibiting type Il DNA
topoisomerases (gyrases), which are necessary for bacterial mRNA replication and
transcription [6]. A 320 mg once daily for 5 to 7 days is the maximum dosage. Furthermore,
Gemifloxacin’s pharmacological and microbiological properties make it an appealing
treatment choice for serious bacterial infections [7]. The aim of the study were to compare the
effect of oral Gemifloxacin versus intravenous cefotaxime in 60 cirrhotic ascitic cases with
SBP.

Patients and Methods:
This was a randomized controlled study which carried out on 60 cirrhotic ascetic cases
suffering from SBP admitted to Tropical Medicine Department, Tanta University Hospital.
The research ethics committee of Tanta University's faculty of medicine authorized this study,
and each participant provided written informed permission. This research proposal conforms
to the accepted ethical standard. Approval code: 32346 This /05/18
The study period from 10/ 2018 to 11/2019
Two groups of patients were created:
Group I: 30 cirrhotic ascetic patients suffering from spontaneous bacterial peritonitis, were
treated with IV cefotaxime 2gm|8 hours for 7 days.
Group I1: 30 cirrhotic ascetics patients suffering from spontaneous bacterial peritonitis, were
treated with oral Gemifloxacin 320 mg |once daily for 7 days.
The cases underwent to:
e Consent of the patient.
¢ All data king.
e Whole clinical exam.
¢ Routine laboratory investigation including:
1. Complete urine and stool exam.
2. Complete blood count.
3. Fasting and2hours post-prandial blood sugar.
4. Blood urea and creatinine.
5. Liver function tests (total bilirubin, serum ALT, serum AST, serum total protein, serum
albumin, serum alkaline phosphatase and prothrombin time and activity.
6. Viral markers HBsAg and HCV Abs.
Inclusion criteria:
1. Adult male and non-pregnant female (more than 18 years).
2. Patients who diagnosed as spontaneous bacterial peritonitis by paracentesis (ascetic fluid
(AF) polymorph nuclear cell count is more than 250/mm?®).
3. Lack of allergy to any ingredient in Gemifloxacin or to any other quinolone antibiotic.
4. There is no surgically treatable cause of infection in the abdomen.
Exclusion criteria:



Pregnant or breast feeding female.

Allergy to any ingredient in Gemifloxacin or to any other quinolone antibiotic.

Cardiac arrhythmias.

Bacterial peritonitis secondary to the first (presence of surgically treatable abdominal
source of infection).

Statistical analysis

SPSS version 25 was used to conduct the statistical analysis (IBM Inc., Chicago, IL, USA).
To test the distribution of quantitative variables, the Shapiro-Wilks normality test and
histogram were used to decide if parametric or nonparametric statistical testing should be
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used.

Results:
Table 1: Patients' characteristics in studied groups
Group | Group 11 P value
(n =30) (n=30)
Age (y) Mean £ SD 56.7 £ 9.30 53.77+7.21 0.178
Range 32-75 30-64
Sex Male 19 (63.33%) 18 (60%) 0.791
Female 11 (36.67%) 12 (40%)

Age and sex were insignificantly different between studied groups (n means number)
Table 2: CBC parameters in studied groups

Group | Group Il P value
(n=30) (n =30)
Hb (gm/dL) Mean + SD 10.07 +1.89 9.78 £1.81 0.538
Range 6.4-15.4 6.7-13.8
TLC (/mm®) Median 6750 5490 0.174
Range 2900 - 19700 1500 - 17100
Platelets Median 120500 90000 0.268
(Imm®) Range 27000 — 379000 31000 — 390000

There was an insignificant difference between both groups as regards CBC parameters.

Table 3: Liver and kidney function tests and electrolytes in studied groups

Group | Group 1l P value
(n=30) (n=30)
TSB (mg/dL) Median 2.95 2.45 0.442
Range 0.6 -30.9 05-21.3
DSB (mg/dL) Median 1.75 1.15 0.249
Range 0.2-20.3 0.2-153
ALT (U/L) Median 355 27 0.865
Range 11-82 6-211
AST (U/L) Median 51.5 48.5 0.636
Range 15— 147 15-169
Albumin Mean + SD 2.71+£0.50 2.56 £ 0.55 0.298
(gm/dL) Range 1.8-36 1.7-39
PA (%) Mean + SD 29.93 + 18.57 52.16 £21.21 0.139
Range 29 -100 15-93
INR Mean + SD 1.52+0.36 1.85+0.87 0.059
Range 1-259 1-4.78
Creatinine Median 1.30 1.04 0.301
(mg/dL) Range 05-1.3 042-25
Urea (mg/dL) Median 68.5 62 0.584
Range 18 -198 16 — 140
Sodium Mean + SD 132,92 £7.75 132.63 £ 5.56 0.865




(mEg/L) Range 116.1— 1485 116.1— 142
Potassium Mean = SD 4.04+0.83 4.26 +0.93 0.343
(mEg/L) Range 2.95 - 6.45 2.8-6.54

Liver and kidney function tests and electrolytes were insignificantly different between studied

groups.

Table 4: Ascitic fluid analysis before treatment in studied groups

Group | (n=30) Group Il (n = 30) P value
Protein (gm/dL) Median 1.7 0.340
Range 0.1-438 04-65
Glucose (mg/dL) Median 150.5 0.340
Range 10-375 78 —400
TLC (/mm®) Median 745 0.196
Range 570 — 2900 550 — 2500
Neutrophils Mean + SD 661 + 155.9 726.66 +120.9 0.073
(/mm3) Range 350 -900 500 — 900

There was an insignificant difference between both groups as regards ascitic fluid analysis
before treatment. (n means number)

Table 5: Ascitic fluid analysis after treatment in studied groups

Group | (n = 30) Group Il (n = 30) P value
Protein (gm/dL) Median 1 0.882
Range 04-438 05-4
Glucose (mg/dL) Median 100 0.684
Range 8 — 362 43 — 376
TLC (/mm°) Median 210 0.333
Range 75 —2200 50 -1110
Neutrophils Mean + SD 65.6 + 22.49 56.17 + 15.41 0.063
(/mm?®) Range 15— 90 30-90

There was an insignificant difference between studied groups according to ascitic fluid
analysis after treatment. (n means number)

Table 6: Culture before treatment in studied groups

Group | (n =30)

Group Il (n = 30)

G +ve 7 (23.3%) 6 (20%)
G -ve 23 (76.7%) 24 (80%)
P value 0.754

Results of the culture before treatment were insignificantly different between studied groups
as regards. (n means number)
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Figure 1: Culture before treatment in both groups
Table 7: Number of cured patients in studied groups

Group | (n=30) Group Il (n=30)
Cured 20 (66.67%) 21 (70%)
Not cured 10 (33.33%) 9 (30%)
P value 0.781

There was an insignificant difference between studied groups as regards number of cured
patients; 20 (66.67%) cases were cured in group | and 21 (70%) cases were cured in group II.
. (n means number)

Table 8: Response of treatment according to the culture before treatment in both groups

Group | (n = 20) Group Il (n =21) Total
G +ve 2 (28.57%) 3 (50%) 5
G -ve 18 (78.26%) 18 (75%) 36
P value 074 | e

%: percent of the response from the total before treatment

There was an insignificant difference between both groups as regards the response of treatment
according to the culture before treatment. (N means number)
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Figure 2: Response of treatment according to the culture before treatment in both groups

As presented in table (1), the age between the two studied groups was insignificantly
different. Most of the case were males (63.33%) and (60%) in group | and group II
respectively. As regarding to lab investigations as HB, TLC, platelet, TSB, DSB, ALT, AST,
albumin, PA, INR, creatinine, urea, sodium and potassium, there was insignificantly different




between the studied groups as shown in table (2,3).

Discussion

As regarding to ascitic fluid protein, in group | was 1.45 and 1.7 in group Il before the
treatment which after treatment changed to 1 in both. In terms of ascetic fluid (AF) protein,
before and after treatment was insignificant different between the studied groups. The absence
of endogenous antibacterial action in AF with low protein concentrations clarifies minimum
in apart, the efficacy of the ascitic fluid protein content as a marker of probability to
"spontaneous™ ascitic fluid infection. AF's opsonic activity is closely linked to its protein
levels and dilution of opsonic proteins below a certain level tends to eliminate the fluid's
antibacterial properties [8].

As regarding to AF, glucose in group | was 125 mg/dl and 150.5 mg/dl in group 11 before the
treatment and after treatment changed to 100.5&100 mg/dl. An insignificant difference
between both groups as regards AF glucose before and after treatment. Since glucose diffuses
easily across membranes, unless bacteria or fluid white blood cells are metabolizing it, the
concentration in AF will reflect the plasma concentration.

Estakhri et al., found that SBP patients had significantly lower ascetic glucose levels [9].
Also, reduced AF glucose concentration has been identified in SBP, and This, according to
several reports, has proved useful in separating infection and malignant ascites from other
causes.[10]. However, according to Akriviadis and Runyon, the AF glucose was found to be
close to that of antiseptic fluid in early SBP, and total glucose presents to have poor analytic
sensitivity and specificity, restricting its regular usage [11].

In the present study, before the treatment TLC & Neutrophils was 775& 661 + 155.9 in group
| and 745&726.66 + 120.9 in group Il which decreased to 200& 65.6 = 22.49 in group | and to
210&56.17 = 15.41 in group Il after treatment. There was an insignificant difference between
both groups as regards ascetic fluid analysis (TLC and neutrophils) before and after treatment.

Regarding most recommendations and studies, as suggested by medical experts, the PMN cell
count in AF is a diagnostic criterion for SBP, if that gives a reliable indication of the best
treatment is as well as the management [9, 12].

AF paracentesis and PMN calculation or culture are suitable methods for SBP diagnosis. Even
if the culture for bacteria is negative, PMN counts of 250/L in ascites have [13].

A PMN cell count of 250 cells/fmm3 or above is significantly predictive with SBP and should
prompt the start of empirical antibiotic therapy. Just a small percentage of SBP patients may
experience common peritoneal infection symptoms including fever, abdominal pain, and a
high blood leukocyte count [14].

By using gram stain, gram —ve organisms were the predominant in group | 23 (76.7%) and
group 1l 24 (80%) while gram +ve were detected in 7 (23.3%) &6 (20%) in group I&II
respectively. There was an insignificant difference between both groups as regards results of
the culture before treatment.

on various studies, Escherichia coli, as well as Gram-positive cocci (predominantly
Streptococcus species) are commonly isolated in patients with SBP has been found, have been
found, were seen in several of patients that have already been found, have already, and have
been detected in many of patients with SBP. About 70% of all SBP occurrence are due to
These organisms [15].



E. Coli was the microorganism that is accountable (37.0%) of the culture positive patients
examined by Cekin et al, staphylococci that lack coagulase in six (22.2%), enterococci in
three (11.1%), and ESBL negative E. coli in two patients (7.4 percent) [16].

According to Kim et al., the most frequently cultured microorganism in culture positive cases
(n=27) was E. Coli (37.0 percent), followed by staphylococci that lack coagulase (22.2
percent), enterococci (22.2 percent), and coagulase positive staphylococci (22.2 percent) (11.1
percent) [17].

Moreover, according to many studies, the most common microorganism isolated from SBP
cases is E. coli [18].

The findings of Wiest et al. are in accordance with the authors' contention that Klebsiehman
et al. as well as the other Enterobacteriaceae are generally known as translocating bacteria
responsible for SBP, since they are in the mesenteric lymph nodes [19].

In contrast, Cholongitas et al. showed their outcomes from Athens. Gram-positive bacteria
have been shown to be more commonly responsible for culture positive SBP in cirrhotic
patients [20].

Also, Campillo et al., Gram-positive pathogens were found to be the most widespread among
separates from AF, cultures given from cirrhotic individuals hospitalized with nosocomial
SBP, according to the researchers [21].

Jain et al. found that Coagulase-positive S. aureus was the organism that was isolated the
most often (44 percent), followed by E. coli (22 percent) [22].

Fernandezet al., found that in cirrhosis, infections caused by Gram-positive cocci had risen
dramatically. This might be a phenomenon linked to cirrhotic patients' recent increased level
of instrumentation [23].

In the current study, the outcome was comparable in both groups as regarding number of
cured patients 20 (66.67%) cases were cured in group | and 21 (70%) cases were cured in
group I1.

After treatment in group I, 20 (66.67%) were cured, 18 (78.26%) of them were Gram —ve
organism and 2 (28.57%) were Gram +ve. While in group Il, 21 (70%) were cured, 18 (75%)
of them were Gram —ve organism and 3 (50%) Gram +ve.

It is appropriate to administer an antibiotic when SBP test as a suspect colonization occurs,
rather than awaiting confirmation of the pathogen or in the results of an in an in vitro
susceptibility test. according to Rimola et al., Cefotrim is the antibiotic that has the best track
record of bacterial fluid isolation in patients with SBP, who claims that it protects 95% of
flora, and is shown to get into the antibiotic-containing fluid at elevated levels during care and
into AF-to-enema concentrations at the moment of administration. [24].

Cefotaxime has a broad therapeutic-to-toxic dosage range, and patients with severe infections
will receive very high doses of this antibiotic without experiencing any side effects [25].

Many studies have shown that intravenous cefotaxime (2 g per 8 hours) or as like
cephalosporin third generation (for a total course of 5 days) is the most effective therapy for
SBP since it removes the most often occurring causal microorganisms: E. coli, Klebsiella



pneumoniae, and Streptococcus pneumoniae. Seftinox Cefotoxin has proven to be effective in
helping to decrease SBP in the range of 77% to 98% of the cases [26].

Sheer and Runyon have discovered that cefotaxime is the best-studied antibiotic for SBP
treatment and is very effective at penetrating ascites without causing nephrotoxicity [27].
The standard treatment for SBP is a 5-day course of third-generation cephalosporin [28].
However, due to the increase in bacterial resistance, its effectiveness has dwindled.
Furthermore, it was no longer sufficient for enterococci, which has become a more popular
cause of SBP [29]. Failure of first-line treatment is closely related to poor survival outcomes
[30].

According to current recommendations for empirical antibiotic therapy of SBP, a

third-generation cephalosporin should be begun promptly upon diagnosis of SBP. Until
around ten years ago, the usage of third-generation cephalosporins was reported to be very
beneficial in the management of SBP, when the majority of the outbreaks and infections
were classified into community-acquired were due to Gram-ve bacteria, health care—linked
and nosocomial infections was not a term that was often used in clinical practise when
admitting to SBP. (Setoyama et al., 2019)

However, when comparing community acquired, health care—acquired, and
nosocomial SBP in individuals with cirrhosis, the epidemiology of SBP varies.(Ariza et al.,
2012) It has been observed that patients with nosocomial SBP have a high prevalence of
multidrug resistant (MDR) bacteria and fail to respond to third-generation cephalosporins in
up to 33%-75% of cases.(Fernandez et al., 2012)

Our results was supported by Koulaouzidis et al.,found that, Third-generation
cephalosporins have been the first-line therapy option for SBP; oral quinolones are another
alternative.(Koulaouzidis et al., 2009)

Quinolones have been used to prevent bacterial infections in cirrhotic and nosocomial
prophylaxis at our institution for a long period of time, as they demonstrated a significant
decrease in the prevalence of nosocomial bacterial infections without the expansion of
opportunistic infections or significant adverse effects. At the beginning, while norfloxacin,
ciprofloxacin, and ofloxacin are all effective antibiotics for the inhibition of bacterial
infections in cirrhotic patients, they have a broader antimicrobial spectrum and a higher
systemic absorption profile, which may increase the danger of developing infections resulted
from gram +ve cocci or drug resistant gram-ve bacilli during long-term therapy. Additionally,
the infections that cirrhotic patients get while on quinolone prophylaxis are often due to gram
+ve cocci, and a significant prevalence of infections due to gram-negative bacteria resistant to
norfloxacin (mostly E. coli) and enterococci has been recorded in long-term treated
cases.(Zhang et al., 2010)



Our results were supported by Sader et al., found the fluoroquinolones (ciprofloxacin
and ofloxacin) and the cephalosporin cefpirome (fourth generation) were the most active
drugs against Gram-negative bacteria. Ofloxacin (98 percent susceptibility) had the broadest
breadth of action against SBP isolates of all fluoroguinolones. Cefpirome and the 2:1
cefotaxime-DES-CTX combination displayed the broadest breadth of efficacy among the f-
lactams (93 percent susceptibility).).(Sader et al., 1995)

Angeloni et al. studied in 2008, there were 38 cases of SBP in 32 cases. As an observational
procedure, patients were given cefotaxime at a dose of 2 g every eight hours for five days.
Patients who did not react to therapy were shifted due to the cultural or observational
influences. In 59 percent of cases, cefotaxime treatment was successful, but 41% of episodes
needed a change in antibiotic therapy due to a decrease in ascetic PMN count of lower than
25% at 48 hours. In 87 percent of cases, changing antibiotic treatment resulted in the infection
being resolved [31].

This gives the rise to conducted more clinical study to search a new safe treatment for SBP.
No previous study evaluated the effect of Gemifloxacin broad spectrum quinolone on
treatment of SBP.

Our findings were supported by Koulaouzidis et al., who discovered that third
Cephalosporins of the first generation are the first-line therapy for SBP.; oral quinolones are
another alternative [32].

Quinolones have been used at our institution for a long time to avoid bacterial

infections in cirrhotic and nosocomial prophylaxis, as they have shown a considerable
reduction in the prevalence of nosocomial bacterial infections without causing opportunistic
infections or causing considerable side effects. First, though the antibiotics norfloxacin,
ciprofloxacin, and ofloxacin are effective [33].
Furthermore, gram-positive cocci are the most common cause of infections in cirrhotic
patients on quinolone prophylaxis, and infections resulted from gram-negative bacilli immune
to norfloxacin (primarily E. coli) and enterococci have been identified in long-term treated
patients [34].

According to Strauss and Caly, Cefotaxime or another third generation cephalosporins are
the first-line empirical antibiotics in cirrhotic cases with SBP., and they are effective in
around 90% of patients. Broad-spectrum quinolones are recently utilized for oral therapy of
uncomplicated SBP because they are completely absorbed upon oral administration and
quickly dispersed throughout (AF) [35].

The European Association for the Study of the Liver (EASL) advises empiric antibiotic
therapy for SBP with a third-generation cephalosporin, cefotaxime, at a dose of 2.0 gm every
12 hours or every 8 hours for a minimum of 5 days. Alternatives include
ciprofloxacin/ofloxacin, but not for cases taking quinolones prophylactically or from areas
where fluoroquinolone resistance is common. The American Association for the Study of
Liver Diseases' (AASLD) recommendations take the source of the infection into account, as
well as any prior antibiotic medication. If there has been no quinolone exposure, vomiting,
shock, grade Il or elevated encephalopathy, or a creatinine rise of more than 3 mg/dl, oral
ofloxacin (400 mg per 12 hours) is prescribed as a second-line medication [36].

Chart 1.



SBP therapy and special considerations

Special Considerations Antibiotic Therapy Reasonable Alternative
Standard therapy Cefotaxime 2g Vg8 h x 5d Ceftriaxone 1 g IV g12 h or
2glvg24hx5d
Uncomplicated SBP? Ofloxacin 400 mg PO bid x 8d  Similar widely bicavailable
is an option fluorogquinclone (eg,

ciprofloxacin 500 mg PO
kid or levofloxacin 500 mg

PO q24 h}

Nosccomial SBP Extended spectrum antibiotics  Depends on local resistance
(eg, carbapenems, patterns
piperacillinftazobactam}

Fluerequinelone or Cefotaxime 2mg IV g8 h x 5d  Similar third-generation
trimethoprim/ cephalosporin {eg,
sulfamethoxazole SBP ceftriaxcne 1-2 g IV q24 h}
prophylaxis

p-Lactam hypersensitivity Ciprofloxacin 400 mg IV q12 h  Levofloxacin 750 mg IV g24 h

Advanced liver or renal IV cefotaxime2g W g8 hx5d —
failure: serum creatinine  plus
greater than 1 mg/dL, IV albumin 1.5 g/kg given cn
bleed urea nitrogen day 1 and 1.0 g/kg given on
greater than 30 mg/dL, day 3

or total bilirubin greater
than 4 mgfdL

Abbreviations: bid, twice a day; IV, intravenous; PO, by mouth; g, every.

? Community-acquired SBP with absence of shock, ileus, gastrointestinal hemorrhage, greater
than grade 2 HE, and serum creatinine greater than 3 mg/dL.

Data from Runyon BA, AASLD. Introduction to the revised American Association for the Study of

Conclusions: SBP therapy is complicated by the appearance of resistant bacteria. Therefore,
new antibiotic classes or antibiotic combinations must be created. Antibiotics utilized as
empiric first-line therapy should be able to suppress infections that are often associated with
healthcare and are frequently helped by antibiotic-resistant bacteria. It's important to consider
the characteristics of bacterial infection in a specific geographical region and population.
When patients are healthy, with no bleeding and oral intake restored, cefotaxime can be
transferred to oral Gemifloxacin for the treatment of SBP rather than the prevention of SBP.
As a result, the generalization of our results from a monocentric analysis warrants further
investigation.
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