Seni et al. BMC Emergency Medicine (2016) 16:41
DOI 10.1186/s12873-016-0106-1

RESEARCH ARTICLE

Open Access

Comparison of antimicrobial resistance
patterns of ESBL and non ESBL bacterial
isolates among patients with secondary
peritonitis at Bugando Medical Centre,
Mwanza – Tanzania
Jeremiah Seni1*†, Enock Sweya1†, Amri Mabewa2,3†, Stephen E. Mshana1 and Japhet M. Gilyoma2,3

Abstract
Background: Secondary peritonitis is a common surgical emergence with deadly outcomes when not timely
and promptly intervened. The emergence of Extended spectrum beta lactamase producing bacteria (ESBL) poses
treatment challenge at Bugando Medical Centre (BMC); hence a need to evaluate the magnitude of ESBL so as to
guide specific therapy.
Methods: This was a cross sectional study conducted at BMC from May 2014 to April 2015 involving patients
with secondary peritonitis. A questionnaire was used to collect patients’ information. Peritoneal aspirate sample
was collected intra-operatively and processed using standard operating procedures to identify bacteria species
and their susceptibility profiles.
Results: The study involved 97 patients with the median age (IQR) of 32 (21–47) years, males were 62 (63.9 %)
and about 27 (27.8 %) patients had co-morbid illnesses. The prevalence of ESBL among patients with secondary
peritonitis was 23.7 % (23/97). Of 53 gram negative Enterobacteriaceae isolated, 47.2 % (25/53) were ESBL producers,
with predominance of Escherichia coli 7 (28.0 %) and Klebsiella spp 5 (20.0 %). The ESBL isolates exhibited more
resistance rates to trimethoprim sulfamethoxazole and ciprofloxacin compared to non ESBL isolates 96.0 % versus 60.
7 %, p value = 0.003 and 16.0 % versus 0.0 %, p value = 0.043 respectively). All isolates were sensitive to meropenem.
Conclusions: The prevalence of ESBL among patients with secondary peritonitis at BMC is high; with more resistance
rates among ESBL compared to non ESBL isolates. There is a need for strengthen ESBL surveillance in this setting so as
to guide specific therapy.
Keywords: ESBL, Secondary peritonitis, Mwanza, Tanzania

Background
Peritonitis is the inflammation of peritoneum, the layer
which enclose many organ in the abdomen [1]. Of the
three types of peritonitis, secondary peritonitis has a
major clinical impacts due to loss of integrity in hollow
viscus resulting into perforation and is the most
* Correspondence: senijj80@gmail.com
†
Equal contributors
1
Department of Microbiology and Immunology, Catholic University of Health
and Allied Sciences, P.O. Box 1464, Mwanza, Tanzania
Full list of author information is available at the end of the article

common form of peritonitis encountered in surgical
practice causing significant morbidity and mortality
when not timely and promptly intervened [1–4]. The
most common causes of secondary peritonitis are perforated peptic ulcer disease, perforated small and large intestine, intestinal obstruction and many others [3–6].
The complications of secondary peritonitis are significant and include perforated viscus, hypovolemic shock,
electrolyte imbalance, sepsis, multiorgan failure and
deaths [1, 6].
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The emergence of extended-spectrum beta lactamase
(ESBL)-producing gram-negative infection in the past
decade has made the management of gram-negative infections more difficult [7–9]; this in turn has necessitated a need to explore the magnitude of this problem
across countries so as to confer specific therapy. It is
well known that Gram negative bacteria of the family
Enterobacteriaceae predominates in causing secondary
peritonitis partly due to the close proximity and the possibility of translocation between peritoneum and bowel
[1, 10, 11].
At Bugando Medical Centre (BMC), secondary peritonitis is the commonest indication for admission in the
surgical wards; it is associated with significant workload,
severe complications and deaths [6, 12, 13]. In our recent work at BMC, we delineated the etiology, treatment
outcome and prognostic factors associated with secondary peritonitis [6]. To ensure rational antimicrobial therapy to patients with secondary peritonitis, this study was
conducted to determine the proportion of bacteriologically confirmed patients with secondary peritonitis due to
ESBL and their drug susceptibility profiles.

Methods
Study design, site and population

This was a cross sectional hospital based study conducted from May 2014 to April 2015 at BMC in
Mwanza region Tanzania involving 97 patients with secondary peritonitis admitted at BMC who consented to
participate in the study.
Data collection and laboratory procedures

A pre-structured questionnaire was used to collect
demographic and clinical data among consented patients. Approximately 5–8 ml of peritoneal aspirate sample was collected intra-operatively by the surgeon/
resident and transported in the Catholic University of
Health and Allied Sciences (CUHAS) multipurpose laboratory for processing within two hours using sterile
swabs with Stuart’s transport media.
Gram stain for each sample was done followed by culture
into Blood Agar, MacConkey Agar and Salmonella Shigella
Agar (HI MEDIA, INDIA) and the plates incubated at 35–
37 °C for 18–24 h. All gram negative bacteria were identified initially basing on lactose fermentation reaction on
MacConkey agar. Then followed by in-house biochemical
identification tests such as oxidase, citrate, urease, Triple
sugar iron (TSI) and Sulphur indole motility (SIM) reactions [14]. Susceptibility testing was done using disc diffusion method basing on the Clinical Laboratory Standard
Institute (CLSI) guideline [15]. The antibiotic discs tested
included ampicillin (10 μg), trimethoprim/sulfamethoxazole
(1.25/23.75 μg), chloramphenicol (30 μg), ciprofloxacin
(5 μg), gentamicin (10 μg), amoxicillin/clavulanate (20/10 μg),
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ceftriaxone (30 μg), ceftazidime (30 μg), and meropemen
(10 μg) (HI MEDIA, INDIA). The isolates were simultaneously screened for ESBL production in the same Muller
Hinton Agar by using disc approximation method. Ceftazidime (30 μg) and Ceftriaxone (30 μg) discs were placed
equidistant from the Amoxycillin/clavunate (20/10 μg)
disc; enhanced zone of inhibition towards amoxycillin/clavunate disc were considered as positive result for ESBL
production [7, 15, 16].
Quality control

Standard laboratory procedures was strictly adhered.
Escherichia coli ATCC 25922 and Escherichia coli ATCC
35218 and Klebsiella pneumoniae ATCC 700603 were
used as negative and positive ESBL controls respectively
for all laboratory procedures.
Data management and analysis

Every participant had a unique identification number indicated on the questionnaire. The data and results were
entered into a log book and later sorted and transferred
into Microsoft excel for consistent checks and data
cleaning. Data analysis was done using STATA version11.0 according to the objectives of the study. Results
were presented into percentages/proportions for categorical variables, whereas median (interquartile range)
was used to summarize the continuous variables and
compared using Wilcoxon rank sum test. The chisquare (Fisher's exact where appropriate), p-value and
odd ratio at 95 % confidence interval were used to test
the significance association between ESBL-associated
secondary peritonitis with deaths as well as comparison
of resistance profiles between ESBL and non ESBL bacterial isolates.

Results
Of the 97 patients with secondary peritonitis enrolled in
this study, males were 62 (63.9 %). The median age
(IQR) of participants was 32 (21–47) years, the minimum age was 5 years and the maximum age was
86 years. Majority of patients were primary school
leavers 58 (59.8 %), with no employment 61 (62.9 %) and
were from urban areas 51 (52.6 %). The study showed
that about 13 (13.4 %) of enrolled patients were HIV
seropositive and 27 (27.8 %) had co- morbidity (Table 1).
The proportion of patients with secondary peritonitis
confirmed bacteriologically were 57.7 % (56/97); giving a
total of 60 bacterial isolates (about 4 patients had double
infections). The most common bacteria were Escherichia
coli, 19 (31.7 %) and Klebsiella spp, 10 (16.7 %) (Table 2).
The prevalence of ESBL among patients with secondary peritonitis was 23.7 % (23/97). Of the Gram negative
Enterobacteriaceae, 47.2 % (25/53) were ESBL producers;
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Table 1 Social demographic and clinical characteristics of the
study participants

Table 3 Proportions of ESBL among Enterobacteriaceae
bacterial species

Parameter
Sex

Residence

Education

Occupation

HIV

Co-morbidity

a

Number

Percentages (%)

ESBL

Frequency

Female

35

36.1 %

Escherichia coli

7

28.0

Male

62

63.9 %

Klebsiella spp

5

20.0

Urban

51

52.60 %

Citrobacter spp

4

16.0

Rural

46

47.40 %

Enterobacter spp

3

12.0

Informal

14

14.40 %

Salmonella spp

1

4.0

Primary

58

59.80 %

Serratia marcescens

1

4.0

Secondary

25

25.80 %

Unidentified Enterobacteriaceae

4

16.0

Employed

20

20.60 %

Total

25

100.0

Unemployed

61

62.90 %

Under 18

16

16.50 %

Negative

84

86.60 %

Positive

13

13.40 %

No

70

72.20 %

Yes

27

27.80 %

a

Puerperal sepsis (4), HIV (12), Severe anaemia (4), Hypertension (4), Tumor (1),
Heart failure (1), Renal failure (1), HIV & Hypertension (1)

with majority being Escherichia coli 7 (28.0 %), and Klebsiella spp 5 (20.0 %) (Table 3).
There was a high resistance to ampicillin (100.0 %),
amoxicillin-clavulanate
(71.4–100.0
%)
and
trimethoprim-sulphamethoxazole (63.2–90.0 %); as opposed to low resistance rates to chloramphenicol (5.3–
37.5 %), ciprofloxacin (0.0–15.8 %) and meropenem
(0.0 %) (Table 4).
The ESBL isolates exhibited more resistance profiles in
all antimicrobial agents compared to non ESBL isolates;
the resistance rates to non beta lactam antibiotics like
trimethoprim sulfamethoxazole and ciprofloxacin were
significantly higher among ESBL isolates as opposed to
non ESBL isolates (96.0 % versus 60.7 %, p value = 0.003
and 16.0 % versus 0.0 %, p value = 0.043 respectively)
(Table 5).
Table 2 Bacterial isolates from patient with secondary peritonitis
at BMC
Bacteria

Frequency

Escherichia coli

19

31.7

Klebsiella spp

10

16.7

Citrobacter spp

9

15.0

Enterobacter spp

3

5.0

Salmonella spp

2

3.3

Serratia marcescens

1

1.7

Unidentified Enterobacteriaceae

7

11.6

Othersa

9

15.0

Total

60

100.0

a

Percentage (%)

Percentage (%)

Pseudomonas aeruginosa (2), Morganella morganii (1), Proteus vulgaris (1),
Staphylococcus spp (2), Streptococcus spp (2), and Enterococcus spp (1)

Although not significant, the proportions of patients
who died was higher in ESBL-associated peritonitis
group than non ESBL- associated secondary peritonitis
group [21.7 % (5/23) versus 15.2 % (5/33) respectively,
OR (95 % CI) = 1.56 (0.39–6.14); p value = 0.528).
The duration of hospital stay was relatively higher
among patients with ESBL compared to those without
ESBL [7 (6–16) days versus 6.5 (5–8) days; p-value
0.229)], despite the fact that no significant association
was found.
There was no statistical association between ESBL associated secondary peritonitis with age, sex, residence,
occupation, HIV serostatus and comorbid illness.

Discussion
The magnitude of ESBL attributable infections is progressively growing all over the world with noticeable
variation across countries and in difference clinical conditions [9]. This study showed high proportion of ESBL
(47.2 %) among bacteria isolated from patients with secondary peritonitis. Similarly, higher prevalence rates between 70 and 86.5 % have been reported in Uganda,
Ethiopia and India [17–19] as opposed to low prevalence
rates of approximately 4.9–14.5 % reported in Netherland and Spain [20, 21]. Moreover, there is an increase
in the magnitude of ESBL in Mwanza from 29.2 % in
2009; 35 % in 2014 and to 47.2 % in the present study in
2015 [7, 22]. The high prevalence in developing countries as opposed to developed countries may be due to
lack of strict policies on the rational use of antimicrobial
agents as well as lack of stringent measures on infection
control and prevention strategies.
This study showed that the ESBL producing E.coli and
Klebsiella spp were the leading organisms in patients
with secondary peritonitis in approximately 28 and 20 %
respectively. The findings are also similar to many other
studies in different countries [8, 10, 11, 18, 19, 21]. The
predominance of these species may be due to their presence as normal flora in the gastrointestinal tract and the
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Table 4 Antimicrobial resistance profiles of the 53 Enterobacteriaceae bacterial species
Antimicrobial agent

Bacterial resistant patterns
E.coli (19)

Klebsiella spp (10)

Citrobacter spp (9)

Unidentified (7)

*Others (8)

n (%)

n (%)

n (%)

n (%)

n (%)

AMP

19 (100.0)

10 (100.0)

9 (100)

7 (100)

8 (100.0)

C

1 (5.3)

1 (20.0)

2 (22)

2 (29)

3 (37.5)

AMC

18 (94.7)

9 (90.0)

8 (88.9)

5 (71.4)

8 (100.0)

CTR

7 (36.8)

4 (40.0)

4 (44.4)

4 (57.1)

5 (55.6)

CAZ

10 (52.6)

4 (40.0)

4 (44.4)

5 (71.4)

3 (55.6)

CO

12 (63.2)

9 (90.0)

8 (89)

5 (71.0)

7 (87.5)

GE

1 (5.3)

3 (30.0)

0 (0)

3 (43.0)

1 (25.0)

CIP

3 (15.8)

1 (10.0)

0 (0.0)

0 (0.0)

0 (0.0)

MEM

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

AMP ampicillin, C chloramphenicol, AMC amoxycillin-clavulanate, CTR ceftriaxone, CAZ ceftazidime, CO trimethoprim – sulfamethoxazole, GE gentamicin,
CIP ciprofloxacin, MEM meropenem, n number of resistant bacterial species.
*Others: Enterobacter spp (3), Salmonella spp (2), Serratia marcescens (1), Morganella morganii (1), and Proteus vulgaris (1)

possibility of traversing to the peritoneal cavity due to
anatomic close proximity.
Similar to other studies, majority of ESBL isolates
showed high resistance to commonly used antimicrobial
agents such as trimethoprim sulfamethoxazole (>80 %)
as opposed to less commonly used antimicrobial agents
such as ciprofloxacin and imipenem [10, 18, 19]. Moreover, the resistance rates in various antimicrobial agents
were shown to be higher among ESBL isolates as opposed to non ESBL isolates reiterating the need to have
laboratory guided screening strategy in this setting, so as
to timely identify patients with ESBL associated infections and thus, provide specific therapy.
Despite the fact that there was no statistical significance, the study showed that the proportions of patients
Table 5 Comparison of antimicrobial resistance profiles of 25
ESBL and 28 non ESBL isolates
Antimicrobial agent

Bacterial resistant patterns

who died was more in the ESBL-associated secondary
peritonitis group than non ESBL- associated secondary
peritonitis group calling for a large prospective study
with large sample size to ascertain these findings. High
mortality in patients with multi drug resistance bacterial
infections have also being reported in in other studies in
Tanzania, Uganda and Spain [11, 19, 23]. Therefore
these findings, emphasize on the negative impact of
multi-drug resistant bacteria and hence a need for continuous antimicrobial resistance surveillance so as to
guide specific therapy and better outcome among
patients.
Study limitations

Anaerobic culture was not done in the present study
due to lack of facilities for this technique; this may
underestimate the actual number of bacteria involved in
secondary peritonitis.

p value

ESBL (n = 25)

Non ESBL (n = 28)

n (%)

n (%)

AMP

25 (100.0)

28 (100.0)

-

C

7 (28.0)

2 (7.1)

0.067*

AMC

25 (100.0)

23 (82.1)

0.053*

CTR

25 (100.0)

0 (0.0)

<0.001*

CAZ

25 (100.0)

2 (7.1)

<0.001*

CO

24 (96.0)

17 (60.7)

0.003*

GE

4 (16.0)

4 (14.3)

1.000

CIP

4 (16.0)

0 (0.0)

0.043*

MEM

0 (0.0)

0 (0.0)

-

ESBL extended spectrum beta lactamase producer, AMP ampicillin, C
chloramphenicol, AMC amoxycillin-clavulanate, CTR ceftriaxone,
CAZ ceftazidime, CO trimethoprim – sulfamethoxazole, GE gentamicin,
CIP ciprofloxacin, MEM meropenem, n number of resistant bacterial species
*Fisher’s exact

Conclusions
The prevalence of ESBL among patients with secondary
peritonitis at BMC is high (23.7 %). There is also high
proportion of Gram negative Enterobacteriaceae
(47.2 %) exhibiting ESBL phenotype; with majority of
these isolates being E.coli and Klebsiella spp. Moreover,
there is a growing problem of ESBL in Mwanza Tanzania for the past 6 years. Although not statistically
significant, patients with ESBL associated secondary
peritonitis were more likely to die as opposed to those
without ESBL.
There is a need to have a continuous ESBL surveillance at BMC so as to guide specific antimicrobial therapy. A study to evaluate the impact of anaerobic bacteria
should be carried out in this setting, so as to assess their
impact among patients with secondary peritonitis.

Seni et al. BMC Emergency Medicine (2016) 16:41

Abbreviations
ATCC: American type culture collection; BMC: Bugando Medical Centre;
CLSI: Clinical Laboratory Standard Institute; CUHAS: Catholic University of
Health and Allied Sciences; ESBL: Extended spectrum beta lactamase
producing bacteria; SIM: Sulphur indole motility; TSI: Triple sugar iron

Page 5 of 5

7.

8.
Acknowledgements
Authors are sincerely thankful to staff in the Department of Surgery as well
as Department of Microbiology and Immunology for their support. Authors
are also grateful for the technical assistance provide by Mr Vitus Silago and
Hezron Bassu.

9.

10.
Funding
This work was funded by the Ministry of Health, Community Development,
Gender, Elderly and Children to AM and by the Catholic University of Health
and Allied Sciences to JS.
Availability of data and materials
All included in the manuscript.
Authors’ contributions
JS, AM, SEM and JMG conceived, designed and executed the study; AM and
JMG managed the patients; JS, ES and SEM performed laboratory analysis; JS,
ES and AM analyzed the data; JS wrote the first draft of the manuscript
which was critically reviewed by all authors. All authors have read and
approved the final draft of the manuscript.

11.

12.

13.

14.
15.

Competing interests
The authors declare that they have no competing interests.
16.
Consent for publication
Consent for publication was obtained from all study participants.
Ethics approval and consent to participate
The study sought approval from CUHAS/BMC Ethical Review Board,
permission was also sought from the head of Department of Surgery and
informed written consent was voluntarily requested from every study
participant before collection of specimens and other demographic and
clinical data. Confidentiality of patients’ information was strictly adhered by
using anonymous codes. Results for drug susceptibility testing were timely
sent to the attending doctors to guide specific management.
Author details
1
Department of Microbiology and Immunology, Catholic University of Health
and Allied Sciences, P.O. Box 1464, Mwanza, Tanzania. 2Department of
Surgery, Catholic University of Health and Allied Sciences, P.O. Box 1464,
Mwanza, Tanzania. 3Department of Surgery, Bugando Medical Centre, P.O.
Box 1370, Mwanza, Tanzania.

17.

18.

19.

20.

21.

Received: 23 September 2015 Accepted: 11 October 2016
22.
References
1. Levison ME, Bush LM. Intra-abdominal Infection. In Mandell, Bennett, &
Dolin’s Principles and Practice of Infectious Diseases. In: Peritonitis and
Intraperitoneal Abscesses. 6th ed. Churchill Livingstone, Philadelphia: An
Imprint of Elsevier; 2005.
2. Jhobta RS, Attri AK, Kaushik R, Sharma R, Jhobta A. Spectrum of perforation
peritonitis in India–review of 504 consecutive cases. World J Emerg Surg.
2006;1:26.
3. Afridi SP, Malik F, Ur-Rahman S, Shamim S, Samo KA. Spectrum of
perforation peritonitis in Pakistan: 300 cases Eastern experience. World J
Emerg Surg. 2008;3:31.
4. Haque M, Maharjan S, Shrestha JCK, Paudel B, Shah L, Mukhia R, Dahal P.
Spectrum of perforation peritonitis-260 cases experience. Philadelphia: Post
Grad Med J NAMS. 2010;10(02):29–32.
5. Malangoni MA, Inui T. Peritonitis - the Western experience. World J Emerg
Surg. 2006;1:25.
6. Mabewa A, Seni J, Chalya PL, Mshana SE, Gilyoma JM. Etiology, treatment
outcome and prognostic factors among patients with secondary peritonitis

23.

at Bugando Medical Centre, Mwanza, Tanzania. World J Emerg Surg.
2015;10:47.
Mshana SE, Kamugisha E, Mirambo M, Chakraborty T, Lyamuya EF.
Prevalence of multiresistant gram-negative organisms in a tertiary hospital
in Mwanza, Tanzania. BMC Res Notes. 2009;2:49.
Mawalla B, Mshana SE, Chalya PL, Imirzalioglu C, Mahalu W. Predictors of
surgical site infections among patients undergoing major surgery at
Bugando Medical Centre in Northwestern Tanzania. BMC Surg. 2011;11:21.
Storberg V. ESBL-producing Enterobacteriaceae in Africa - a non-systematic
literature review of research published 2008–2012. Infect Ecol Epidemiol.
2014;4. doi:10.3402/iee.v4.20342.
Mutiibwa D, Tumusiime G. Aerobic bacterial causes of secondary peritonitis
and their antibiotic sensitivity patterns among HIV negative patients with
non-traumatic small bowel perforations in Mbarara Regional Referral
Hospital. East Centr Afr J Surg. 2013;18(2):34–9.
Seguin P, Fedun Y, Laviolle B, Nesseler N, Donnio PY, Malledant Y. Risk factors
for multidrug-resistant bacteria in patients with post-operative peritonitis
requiring intensive care. J Antimicrob Chemother. 2010;65(2):342–6.
Chalya PL, Mabula JB, Koy M, McHembe MD, Jaka HM, Kabangila R,
Chandika AB, Gilyoma JM. Clinical profile and outcome of surgical treatment
of perforated peptic ulcers in Northwestern Tanzania: A tertiary hospital
experience. World J Emerg Surg. 2011;6:31.
Mabula JB, Chalya PL, McHembe MD, Kihunrwa A, Massinde A, Chandika AB,
Gilyoma JM. Bowel perforation secondary to illegally induced abortion: a
tertiary hospital experience in Tanzania. World J Emerg Surg. 2012;7(1):29.
Koneman EW, Allen SD, Janda WM, Schreckenberger PC, Winn Jr WC. Color
atlas and textbook of diagnostic microbiology. Lippincott; 1997.
CLSI. Perfomance standards for antimicrobial susceptibility testing; twenty
first information supplement. vol. CLSI document M100-S21. Wayne: Clinical
and Laboratory Standards Institute; 2011.
M'Zali FH, Chanawong A, Kerr KG, Birkenhead D, Hawkey PM. Detection of
extended-spectrum beta-lactamases in members of the family
enterobacteriaceae: comparison of the MAST DD test, the double disc and
the Etest ESBL. J Antimicrob Chemother. 2000;45(6):881–5.
Beyene G, Nair S, Asrat D, Mengistu Y, Engers H, Wain J. Multidrug resistant
Salmonella Concord is a major cause of salmonellosis in children in
Ethiopia. J Infect Dev Ctries. 2011;5(01):023–33.
Chaudhuri BN, Rodrigues C, Balaji V, Iyer R, Sekar U, Wattal C, Chitnis DS,
Dhole TN, Joshi S. Incidence of ESBL producers amongst Gram-negative
bacilli isolated from intra-abdominal infections across India (based on
SMART study, 2007 data). J Assoc Physicians India. 2011;59:287–92.
Seni J, Najjuka CF, Kateete DP, Makobore P, Joloba ML, Kajumbula H, Kapesa A,
Bwanga F. Antimicrobial resistance in hospitalized surgical patients: a silently
emerging public health concern in Uganda. BMC Res Notes. 2013;6:298.
Overdevest I, Willemsen I, Rijnsburger M, Eustace A, Xu L, Hawkey P, Heck
M, Savelkoul P, Vandenbroucke-Grauls C, van der Zwaluw K. Extendedspectrum β-lactamase genes of Escherichia coli in chicken meat and
humans, The Netherlands. Emerg Infect Dis. 2011;17(7):1216–22.
Tubau F, Liñares J, Rodríguez M-D, Cercenado E, Aldea M-J, González-Romo F,
Torroba L, Berdonces P, Plazas J, Aguilar L. Susceptibility to tigecycline of
isolates from samples collected in hospitalized patients with secondary
peritonitis undergoing surgery. Diagn Microbiol Infect Dis. 2010;66(3):308–13.
Moremi N, Mushi MF, Fidelis M, Chalya P, Mirambo M, Mshana SE. Predominance
of multi-resistant gram-negative bacteria colonizing chronic lower limb ulcers
(CLLUs) at Bugando Medical Center. BMC Res Notes. 2014;7:211.
Kayange N, Kamugisha E, Mwizamholya DL, Jeremiah S, Mshana SE.
Predictors of positive blood culture and deaths among neonates with
suspected neonatal sepsis in a tertiary hospital, Mwanza-Tanzania. BMC
Pediatr. 2010;10:39.

