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Introduction 

Antimicrobial activity of ampicillin 

Ampicillin is generally bactericidal for sensitive gam-

positive and gram-negative bacteria. The meningococci and 

Listeria monocytogenes are sensitive. Many pneumococcal 

isolates have varying levels of resistance, and penicillin-

resistant strains should be considered resistant. Haemophilus 

influenzae and the viridians group of streptococci exhibit 

varying degrees of resistance. Enterococci are about twice 
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Abstract 

Ampicillin is active against gram-negative and gram-positive organisms. Ampicillin is a β-lactam antibiotic and β-lactam 

ring is destroyed by β-lactamases thus ampicillin is co-formulated with sulbactam an inhibitor of β-lactamases. Ampicillin 

has been found efficacy and safe in treatment of Streptococcus pneumoniae, Haemophilus influenzae and Moraxella 

catarrhalis and ampicillin/sulbactam has been found efficacy and safe in treatment of multidrug-resistant Acinetobacter 

baumannii. Ampicillin treats sinusitis, otitis media, acute exacerbations of chronic bronchitis, epiglottitis, and bacterial 

meningitis and ampicillin/sulbactam treats upper respiratory-tract and skin infections, and many life-threatening infections. 

Ampicillin and sulbactam penetrates into body-tissues. Ampicillin and sulbactam elimination half-life is 1.41 and 1.73 

hours, respectively, in healthy subjects, but the half-life of ampicillin and sulbactam is increased in patients with acute 

kidney injury undergoing dialysis. The prophylaxis with ampicillin/sulbactam prevents infections in patients undergoing 

surgery and the treatment with ampicillin or ampicillin/sulbactam has been studied. Ampicillin penetrates into cerebrospinal 

fluid in significant amounts and ampicillin treats the bacterial meningitis caused by Haemophilus influenzae type b and 

Haemophilus meningitis but ampicillin may become resistant to Streptococcus aureus, Klebsiella, Pseudomonas, 

Salmonella enterica serotype Typhimurium, and Shigella dysenteriae. Ampicillin freely crosses the human placenta and 

migrates into breast-milk is significant amounts. The aim of this study is to review ampicillin and ampicillin/sulbactam 

efficacy and safety, ampicillin and sulbactam penetration into body-tissues, ampicillin and sulbactam pharmacokinetics, 

ampicillin/sulbactam prophylaxis and treatment, treatment of bacterial meningitis with ampicillin, ampicillin transfer across 

the human placenta, ampicillin migration into the breast-milk, and ampicillin resistance.  

Keywords: Ampicillin; breast-milk; cerebrospinal-fluid; efficacy-safety; meningitis; placenta; pharmacokinetics; 

prophylaxis; resistance; sulbactam; tissue-concentration; treatment 
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sensitive as they are to penicillin G. From 30 to 50% of 

Escherichia coli, a significant number of Pseudomonas 

mirabilis and practically all species of Klebsiella are resistant. 

Most strains of Shigella, Pseudomonas, Serratia, 

Acinetobacter, Bacillus fragilis, and indole-positive Proteus 

also are resistant. Resistant strains of Salmonella are 

recovered with increasing frequency. Concurrent 

administration of a β-lactamase inhibitor such as clavulanate 

or sulbactam markedly expands their spectrum of activity, 

particularly against Haemophilus influenzae, Escherichia 

coli, Proteus, and Bacillus fragilis [1]. 

Therapeutic indication of ampicillin 

Ampicillin is active against Streptococcus pyogenes, many 

strains of Streptococcus pneumoniae and Haemophilus 

influenzae. Ampicillin constitutes effective therapy for 

sinusitis, otitis media, acute exacerbations of chronic 

bronchitis, and epiglottitis caused by sensitive organisms. 

Ampicillin-resistance Haemophilus influenzae is a problem 

in many areas and the addition of a β-lactamase inhibitor such 

as sulbactam extends the spectrum to β-lactamase-producing 

Haemophilus influenzae and Moraxella [1]. 

Treatment of urinary-tract infections 

Most uncomplicated urinary-tract infections are caused by 

Enterobacteriaceae, Escherichia coli is the most common 

species. Ampicillin can be an effective agent for urinary-tract 

infections, but the high prevalence of resistance amongst 

Escherichia coli and Klebsiella makes the empiric use of 

ampicillin for urinary tract-infections challenging. 

Enterococcal urinary tract-infections are treated effectively 

with ampicillin alone [1]. 

Treatment of meningitis 

Acute bacterial meningitis in children is a frequency due to 

Streptococcus pneumoniae or Neisseria meningitis. Because 

20 to 30% of strains of Streptococcus pneumoniae now may 

be resistant to ampicillin, it is indicated for empiric single-

agent treatment of meningitis. Ampicillin has excellent 

activity against Listeria monocytogenes, a cause of 

meningitis in immunocompromised patients. The 

combination of ampicillin and vancomycin plus a third-

generation cephalosporin is a recommended regimen for 

empirical treatment of suspected bacterial meningitis in 

patients at risk for Listeria monocytogenes [1]. 

 

Ampicillin molecular structure (molecular weight = 349.406 grams/mole) 

 

Sulbactam molecular structure (molecular weight = 233.243 grams/mole) 
 

Literature search 

The literature search was performed electronically using 

PubMed database as search engine and the following key 

words were used: “ampicillin efficacy safety”, “ampicillin 

tissue concentration”, “ampicillin pharmacokinetics”, 

“ampicillin prophylaxis” “ampicillin treatment”, “ampicillin 

CSF”, “ampicillin meningitis”, “ampicillin resistance”, 

“ampicillin placental transfer”, and “ampicillin breast-milk”. 

In addition, the book “The pharmacological basis of 

therapeutics” [1] has been consulted. 

Results 

Ampicillin and ampicillin/sulbactam efficacy and safety 

Ampicillin is effective and safe for treating 92.3% subjects 

infected by Streptococcus pneumoniae, 83.3% subject 

infected by Haemophilus influenzae, and 87.5% subjects 

infected by Moraxella catarrhalis [2]. High-dose ampicillin 
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/sulbactam is a safe and effective treatment of critically ill 

patients with multidrug-resistant Acinetobacter baumannii 

[3]. Ampicillin/sulbactam is safe and effective as 

amoxicillin/clavulanate in the empiric treatment of upper 

respiratory-tract infections in adults [4]. Both 

ampicillin/sulbactam and cefuroxime provide safe and 

effective parenteral antibiotic therapy in paediatric patients 

with serious skin and skin structure infections [5]. 

Ampicillin/sulbactam is effective and safe agent in 

management of many life-threatening infections in paediatric 

patients [6]. Ampicillin/sulbactam is an efficacious and safe 

treatment of infections in diabetic foot [7]. 

Ampicillin and sulbactam concentrations in tissues 

Twenty-four patients were treated with 2 grams of ampicillin 

and 1 gram of sulbactam intravenously and the concentrations 

of ampicillin and sulbactam were measured in different 

tissues. About 1 hour after dosing, ampicillin and sulbactam 

concentrations are 59.2 and 31.6 µg/ml, respectively, in 

serum and 33.5 and 19.5 µg/g, respectively, in different 

tissues. Ampicillin and sulbactam penetrate into tissues and 

maintain a ratio of 2:1 [8]. Nineteen patients undergoing 

prostatectomy were treated with 2 grams of ampicillin and 1 

gram of sulbactam intravenously. The prostate concentration 

of ampicillin ranges from 0.42 to 54 mg/g (median, 47 mg/g) 

and the prostate concentration of sulbactam ranges from 0.15 

to 24 mg/g (median, 19 mg/g) [9]. Ampicillin was 

administered orally at a dose of 500 mg in presence or 

absence of khat chewing. The bioavailability of ampicillin is 

significantly reduced when it is taken with khat chewing [10]. 

Ampicillin was administered intravenously at a dose of 250 

mg to patients with sinusitis and the mean concentration of 

ampicillin in the nasal polypus is 1.67 µg/g 

[11].Pharmacokinetics of ampicillin and sulbactam in 

patients with acute kidney injury submitted to dialysis 

and in health subjects 

Lorenzen et al. [12] studied the pharmacokinetics of 

ampicillin in 12 patients undergoing extended dialysis, in 4 

patients undergoing intermittent dialysis, and in 6 healthy 

subjects. A single oral dose of ampicillin (2 grams) and 

sulbactam (1 gram) was administered to patients and healthy 

subjects. 

Table 1. Pharmacokinetic parameters of ampicillin which are obtained in 12 patients undergoing extended dialysis, in 4 patients 

undergoing intermittent dialysis, and in 6 health subjects. A single oral dose of amoxicillin (2 grams) and sulbactam (1 gram) was 

administered to patients and healthy subjects. Values are the mean + SD or range, by Lorenzen et al. [12]. 

Parameter Extended dialysis patients (N = 12) Intermittent dialysis patients (N = 4) Healthy subjects (N = 6) 

Peak concentration (µg/ml) 281+175 --- 82.1 - 154 

Tmax (h) 0.5 0.25 0.25 

AUC (µg*h/ml) 847+499 1,655+1,170 185+30.1 

Elimination half-life (h) 2.8+0.8 2.22+0.92a 17.39+7.94b 1.41+0.65 

Distribution volume (L) 13.1+11.1 --- --- 

Distribution volume (L/kg) 0.6+0.10 0.40+0.10 0.22+0.04 

Total body clearance (ml/min) 61.1+7.7 31.0+21.0b 219+52.4 

Dialyzer clearance (ml/min) 80.1+7.7 51.4+2.4 N/A 

Tmax = time to reach the peak concentration. aOn dialysis. bOff dialysis. N/A = not applicable. 

 

This table shows that ampicillin peak concentration is higher 

in patients undergoing extended dialysis than in healthy 

subjects, the time to reach ampicillin peak concentration is 

longer in patients undergoing extended dialysis than in 

patients undergoing intermittent dialysis and in healthy 

subjects, ampicillin AUC is higher in patients undergoing 

extended dialysis and in patients undergoing intermittent 

dialysis than in healthy subjects, ampicillin elimination half-

life is longer in patients undergoing extended dialysis and in 

patients undergoing intermittent dialysis than in healthy 

subjects, ampicillin distribution volume, expressed as L/kg, is 

higher in patients undergoing extended dialysis and in 

patients undergoing intermittent dialysis than in healthy 

subjects, ampicillin total body clearance is lower in patients 
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undergoing extended dialysis and in patient undergoing 

intermittent dialysis than in healthy subjects. These 

differences are due to the dialysis procedures. In addition, 

there is a remarkable interindividual variability of ampicillin 

pharmacokinetic parameters in both patients undergoing 

extended dialysis and patients undergoing intermittent 

dialysis. This variability is accounted by the patient diseases 

and dialysis procedures. 

Table 2. Pharmacokinetic parameters of sulbactam which are obtained in 12 patients undergoing extended dialysis, in 4 patients 

undergoing intermittent dialysis, and in 6 health subjects. A single oral dose of amoxicillin (2 grams) and sulbactam (1 gram) was 

administered to patients and healthy subjects. Values are the mean + SD or range, by Lorenzen et al. [12]. 

Parameter Extended dialysis patients (N = 12) Intermittent dialysis patients (N = 4) Healthy subjects (N = 6) 

Peak concentration (µg/ml) 88.1+47.5 --- 32.0 - 93.7 

Tmax (h) 0.5 0.25 0.25 

AUC (µg*h/ml) 324+190 432+206 85.5+23.3 

Elimination half-life (h) 3.5+1.5 2.27+0.64a 13.36+7.39b 1.73+0.72 

Distribution volume (L) 22.0+21.8 --- --- 

Distribution volume (L/kg) 0.27+0.23 0.59+0.20 0.30+0.12 

Total body clearance (ml/min) 81.1+81.7 45.3+19.5b 217+97.2 

Dialyzer clearance (ml/min) 83+12.1 75.8+ 27.1 N/A 

Tmax = time to reach the peak concentration. aOn dialysis. bOff dialysis. N/A = not applicable. 

 

This table shows that sulbactam peak concentration is similar 

in patients undergoing extended dialysis and in healthy 

subjects, the time to reach sulbactam peak concentration is 

longer in patients undergoing extended dialysis than in 

patients undergoing intermittent dialysis and heath subjects, 

sulbactam AUC is higher in patients undergoing extended 

dialysis and in patients undergoing intermittent dialysis than 

in healthy subjects, sulbactam elimination half-life is longer 

in patients undergoing extended dialysis and in patients 

undergoing intermittent dialysis than in healthy subjects, 

sulbactam distribution volume, expressed as L/kg, is higher 

in patients undergoing intermittent dialysis than in patients 

undergoing extended dialysis and healthy subjects, sulbactam 

total body clearance is lower in patients undergoing extended 

dialysis and in patients undergoing intermittent dialysis than 

in healthy subjects. These differences are due to the dialysis 

procedures. In addition, there is a remarkable interindividual 

variability in sulbactam pharmacokinetic parameters in both 

patients undergoing extended dialysis and in patients 

undergoing intermittent dialysis. This variability is accounted 

by the patient diseases and the dialysis procedures. 

Prophylaxis with ampicillin/sulbactam or ampicillin 

prevents infections occurring during surgery 

Ampicillin (1 gram) and sulbactam (0.5 grams), given 

intravenously twice daily, prevent infections in patients 

undergoing cardiovascular surgery [13]. Prophylactic 

ampicillin/sulbactam is safe and effective as cefuroxime for 

the prevention of infections in women submitted to Caesarean 

delivery [14]. Single-dose ampicillin/sulbactam provides 

better prophylaxis than single-dose ampicillin in women 

undergoing Caesarean delivery [15]. Prophylaxis with single-

dose ampicillin is more effective than standard penicillin 

prophylaxis in preventing infections during surgery [16]. 

Prophylaxis with cefotaxime or ampicillin/tinidazole is 

equally effective in preventing infections during 

hysterectomy [17]. Ampicillin, administered orally at a dose 

of 1 gram twice daily, prevents chronic bronchitis [18]. 

Prophylactic ampicillin, administered orally at a dose of 1 

gram twice daily, prevents infections during gastric surgery 

[19]. 

Treatment of infections with ampicillin or 

ampicillin/sulbactam and comparison of treatment 

efficacy with other antibiotics 

Clinical and bacteriological results support the use of high 

-dose of ampicillin/sulbactam in the treatment of multidrug-

resistant Acinetobacter baumannii [20]. 

Ampicillin/sulbactam treats aspiration-associated pulmonary 

infections [21]. Ampicillin-ceftriaxone is a synergistic 
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combination to treat orthopaedic infections due to 

Enterococcus faecalis [22]. Ampicillin/sulbactam effectively 

treats urinary-tract, skin, soft tissue, bones and joints, 

respiratory-tract, ears, nose, intra-abdominal, obstetric, and 

gynaecological infections, and septicaemia [23]. Eight 

patients with urinary-tract infections were treated with 500 

mg of ampicillin or with 250 mg of cefaclor. The overall 

success rate in the cefaclor group is 75.7% and in the 

ampicillin, group is 79.4%. Thus, ampicillin is effective as 

cefaclor for treating urinary-tract infections [24]. Fifteen 

children were treated with ampicillin and 15 children received 

amoxicillin and both antibiotics were administered at a dose 

of 100 mg/kg daily for 5 days. Ampicillin is effective as 

amoxicillin in treating infections caused by Salmonella 

gastroenteritis [25]. Twenty-eight children, infected by 

Haemophilus influenzae type b meningitis, were treated with 

ampicillin at a dose of 100 mg/kg for 5 days or with rifampin 

at a dose of 20 mg/kg for 4 days. Rifampin may be more 

effective than ampicillin in treatment of Haemophilus 

influenzae type b meningitis [26]. 

Penetration of ampicillin into the cerebrospinal fluid 

(CSF) 

Ampicillin tends to produce higher CSF concentrations than 

amoxicillin whereas the blood concentrations of amoxicillin 

and ampicillin are equal [27]. In 5 patients with listeric 

meningitis, the CSF concentration of ampicillin correlates 

with serum concentrations. About 40 min after intravenous 

administration of ampicillin, given at a dose of 50 to 60 

mg/kg, the CSF concentration of ampicillin ranged between 

5 and 8 µg/ml, which means a CSF to serum concentration 

ration of 3 to 5%. In a patient with renal failure, the CSF 

concentration of ampicillin ranged between 60 and 130 µg/ml 

indicating a CSF to serum concentration ratio of 40 to 87%. 

Ampicillin successfully treats listeric meningitis in all 

occasions [28]. Thirty-five newborns with septicaemia, 

caused by Staphylococcus aureus, were randomized to 

receive tobramycin, or ceftazidime or ampicillin. The CSF 

concentration of tobramycin were below 0.5 µg/ml, the CSF 

concentration of ceftazidime ranged between 2.5 to 17 µg/ml. 

The CSF concentration of ampicillin ranged from 1 to 80 

µg/ml and ampicillin treats the meningitis caused by 

Streptococcus aureus, enterococci and Listeria meningitis 

which are the common organisms causing neonatal 

meningitis. Ampicillin is the preferred antibiotic to treat 

meningitis caused by these pathogens [29]. 

Transfer of ampicillin across the human placenta 

The concentration of ampicillin becomes similar between the 

foetal and maternal plasma 90 min after ampicillin 

administration [30]. Ampicillin was administered to 103 

women at delivery and ampicillin concentrations are similar 

in the cord and maternal plasma [31]. Sixty pregnant women 

were treated with ampicillin sodium at a dose of 500 mg and 

serum ampicillin sodium concentration ranges from 

0.30+0.02 to 7.88+0.25 µg/ml in the maternal serum and the 

peak concentration in the cord serum is 2.37+0.16 µg/ml. 

These results are consistent with the view that ampicillin 

freely crosses the human placenta [32]. 

Migration of ampicillin into the breast-milk 

In 3 lactating women, who received ampicillin at a dose of 2 

grams daily, the milk concentration of ampicillin ranged from 

0.3 to 0.9 µg/ml. In 3 lactating women, who received 

ampicillin at a dose of 4 grams daily, the ampicillin milk 

concentration ranged from 0.4 to 0.9 µg/ml. In all cases, the 

peak milk concentration of ampicillin occurred 3 hours after 

dosing [33]. These results show that ampicillin migrates into 

the breast-milk in significant amounts. 

Discussion 

Ampicillin is active against Streptococcus pyogenes, many 

strains of Streptococcus pneumoniae, and Haemophilus 

influenzae, meningococci, and Listeria monocytogenes. 

Ampicillin is used to treat sinusitis, otitis media, acute 

exacerbations of chronic bronchitis, and epiglottitis caused by 

sensitive organisms. Ampicillin may be administered 

intravenously, intramuscularly, or orally and following oral 

dosing ampicillin is well absorbed [1]. Ampicillin is effective 

and safe in treating infections caused by Streptococcus 

pneumoniae, Haemophilus influenzae and Moraxella 

catarrhalis [2] and high-dose of ampicillin/sulbactam is 

efficacy and safe in treating multidrug-resistant Acineto- 

bacter baumannii [3]. Ampicillin/sulbactam is active as 

amoxicillin/clavulanate in treating upper respiratory-tract 

infections [4]. Ampicillin/sulbactam and cefuroxime are 

efficacy and safe in treating serious skin and skin structure 

https://www.acquirepublications.org/Journal/CaseReports/Case-Reports-and-Medical-History
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infections in paediatric patients. [5]. Ampicillin/sulbactam is 

efficacy and safe in treating many life-threatening infections 

in paediatric patients [6], and diabetic foot infections [7]. 

Ampicillin and sulbactam penetrate into different tissues in 

significant amounts [8], and in the prostate [9]. Khat chewing 

reduces the oral bioavailability of ampicillin [10]. Following 

intravenous administration of ampicillin, the concentration of 

ampicillin into the nasal polypus is 1.67 µg/g [11]. The 

pharmacokinetics of ampicillin and sulbactam have been 

studied in healthy subjects and in patients with acute kidney 

injury subjected to extended or intermittent dialysis [12]. The 

elimination half-life of ampicillin is 1.41 hours in healthy 

subjects and it is longer in patients with acute kidney injury 

subjected to extended or intermittent dialysis. The elimination 

half-life of sulbactam is 1.73 hours in healthy subjects and it 

is longer in patients with acute kidney injury subjected to 

extended or intermittent dialysis. The prophylaxis with 

ampicillin/sulbactam or ampicillin prevents infections in 

patients subjected to surgery [13-19]. Prophylaxis with 

ampicillin/sulbactam prevents infections in patients 

undergoing cardiovascular surgery [13], and in women 

subjected to Caesarean delivery [14]. Single-dose of 

ampicillin/sulbactam provides better prophylaxis than single-

dose of ampicillin in preventing infections in women 

undergoing Caesarean delivery [15]. Prophylaxis with single-

dose of ampicillin prevents infections during surgery more 

effectively than standard penicillin prophylaxis [16], 

prophylaxis with ampicillin/tinidazole or cefotaxime is 

equally effective in preventing infection during hysterectomy 

[17]. Prophylactic ampicillin, given at the dose of 1 gram 

twice-daily orally, prevents chronic bronchitis [18], and 

prophylactic ampicillin prevents infections in patients 

undergoing gastric surgery [19]. Treatment of infections with 

ampicillin or with ampicillin/sulbactam has been extensively 

studied [20-26]. Ampicillin is effective as cefazolin or 

ceftriaxone in treating childhood community acquired 

pneumonia [20]. Ampicillin/sulbactam treats aspiration-

associated pulmonary infections [21]. Ampicillin-ceftriaxone 

treats orthopaedic infection caused by Enterococcus faecalis 

[22], and ampicillin/sulbactam effectively treats urinary-tract, 

skin, soft tissue, bones and joints, respiratory-tract, ear, nose, 

throat, intra-abdominal, obstetric, and gynaecological 

infections, and septicaemia [23]. Five-hundred mg of 

ampicillin is effective as 250 mg of cefaclor in treating 

urinary-tract infections [24], ampicillin given at a dose of 100 

mg/kg for 5 days is affective as amoxicillin, given at the same 

dose, in treatment of infection caused by Salmonella 

gastroenteritis [25]. Ampicillin, administered at a dose of 100 

mg/kg for 5 days, treats the meningitis caused by 

Haemophilus influenzae type b as rifampin given at a dose of 

20 mg/kg for 4 days [26]. The penetration of ampicillin into 

the cerebrospinal fluid has been reported in 3 studies [27-29]. 

Amoxicillin and ampicillin were administered intravenously 

at a dose of 33 mg/kg twice-daily and ampicillin produces 

higher concentrations than amoxicillin in the cerebrospinal 

fluid [27]. Ampicillin was administered intravenously at a 

dose of 50 to 60 mg/kg to patients with listeric meningitis, 

and about 40 min after dosing, ampicillin concentration in the 

cerebrospinal fluid ranges from 5 to 8 µg/ml. In a patient with 

renal failure and listeric meningitis, the concentration of 

ampicillin in the cerebrospinal fluid ranges between 60 and 

130 µg/ml and ampicillin successfully treated listeric 

meningitis in all occasions [28]. Newborns with septicaemia, 

caused by Staphylococcus aureus, were randomized to 

receive tobramycin or ceftazidime or ampicillin and 

ampicillin reaches higher concentrations in the cerebrospinal 

fluid than tobramycin and ceftazidime. Ampicillin is the 

preferred antibiotic to treat meningitis caused by 

Streptococcus aureus, enterococci and Listeria meningitis 

which are the common bacteria causing neonatal meningitis 

[29]. The transfer of ampicillin across the human placenta has 

been reported in 3 studies [30-32] and ampicillin freely 

crosses the human placenta. Ampicillin migrates into the 

breast-milk in significant amounts [33]. 

In conclusion, ampicillin is an aminopenicillin thus ampicillin 

is a β-lactam antibiotic which is active against gram-positive 

and gram-negative organisms. As bacteria possessing β-

lactamases destroy the β-lactam ring, ampicillin is co-

formulated with sulbactam which is an inhibitor of β-

lactamases and ampicillin/sulbactam markedly expands the 

antimicrobial spectrum of ampicillin. Ampicillin is used to 

treat sinusitis, acute exacerbations of chronic bronchitis, 

epiglottitis, urinary-tract infections, and bacterial meningitis 

caused by sensitive organisms. Ampicillin may be  
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administered intravenously, intramuscularly or orally and 

after oral dosing ampicillin is well absorbed. The efficacy and 

safety of ampicillin and ampicillin/sulbactam have been 

reported. Ampicillin and sulbactam penetrate in different 

tissues in significant amounts. The pharmacokinetics of 

ampicillin and sulbactam have been studied in healthy 

subjects and in patients with acute kidney injury submitted to 

extended or intermittent dialysis. In healthy subjects the 

elimination half-life of ampicillin and sulbactam is 1.41 and 

1.73 hours, respectively, and the ampicillin and sulbactam 

half-life is increased in patients with acute kidney injury 

submitted to extended of intermittent dialysis. The 

prophylaxis with ampicillin/sulbactam or ampicillin and the 

treatment with ampicillin/sulbactam or with ampicillin have 

been extensively studied. Ampicillin penetrates into the 

cerebrospinal fluid in significant amounts and ampicillin treat 

bacterial meningitis however ampicillin may become 

resistant to different pathogens. 
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