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ABSTRACT

Background: Body fluids serve as a medium for carrying nutrients and waste products.
These fluids are usually sterile, even if a single colony of bacteria may be significant to
invade and infect to body fluids and leads to morbidity and mortality. Assessing to the
prevalence of bacteria and testing their antibiotic susceptibility helps to provide effective
therapies, develop rational prescription writing and make policy decisions.

Objective: The aim of this study was determining bacterial profiles and their antimicrobial
susceptibility patterns from body fluids at Tikur Anbessa Specialized Hospital, laboratory
Addis Ababa, Ethiopia.

Method: A cross sectional study was conducted from july 2015 to September 2015 and 384
study participants were required. CSF, acsites, pleural and synovial fluid were collected and
cultured on Blood agar, MacConkey agar and chocolate agar and incubated according to
standard conditions. All specimens were subjected to Gram Stain, WBC count and AFB
immediately following culturing. All culture positives were identified by gram stain and
biochemical tests using the standard procedure and antimicrobial susceptibility test was
performed using Kirby-Bauer method. Data was entered and analyzed using SPSS version
22.

Result: In this study 54/384(14. 0%) of bacteria were isolated from different body fluids
such as; Cerebrospinal fluids 264(68.8%), Pleural fluid 76(19.8%), Peritoneal fluid
34(8.9%), and Synovial fluid 10 (2.6%) and using gram stains 41/384 (10.7%) of bacteria
were seen from the total of body fluids. Among these majority of body fluids 173(44.1%)
had abnormal white blood cell count (WBC) above 05 cells per mm?®, out of them
91(21.1%) had polymorphic feature. K. pneumonia 16.7 %( 9/32) were the most common
isolated bacterial following by coagulase negative Staphylococcus 15.0 %( 8/32). Among
all body fluid in CSF (31(57.4%) were the highest bacterial isolated. Out of 54 isolates,
41(75.9%) of bacteria were showing multi drug resistance. Gentamycin (76%) and
erythromycin (59%) were the highest drug resistanc for gram-negative and gram-positive
respectively.

Conclusion: The prevalence of bacterial isolates in this study was 14.0%. Frequency of single
as well as multiple drug resistance was high. Over all 41/54, (75.9%) isolates had shown

Multiple-drug-resistance of (MDR>2) drugs.
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1. INTRODUCTION
1.1 Back ground

Body fluids are important in transporting nutrients and waste products, regulating body
temperature, and assessing respiration process. Different types of body fluids found in our body
such as Pleural fluid, peritoneal fluid, Cerebrospinal fluid, Synovial, and Pericardial fluids.
These fluids are usually free of microorganism’s including bacteria, fungi, virus and parasites, if

there is invasion of microorganism can lead to morbidity and mortality [1, 2].

Cerebrospinal fluid (CSF) is produced by ultra filtration or secretion, and circulates through the
ventricles and spinal cord, when compared to with plasma has less protein concentration.
Bacterial, fungal and viral infection could results meningitis. Among these microorganisms',
bacterial meningitis is the leading cause of meningitis which often presents acutely in medical

emergency [3].

Meningitis refers to the inflammation of the meninges, which line the central nervous system
(CNS), which characterized by severe headache, fever, intolerance to light and sound, rigidity of
muscles, seizures, raised intracranial pressure, and stroke. As the result of these, microbiological
examination of CSF is the “gold standard” for diagnosis of bacterial meningitis and it is equally
important to obtain the antimicrobial susceptibility of the causative bacteria to rationalized
treatment. The most common bacteria that cause meningitis are Streptococcus pneumonia,
Neisseria meningitides; Streptococci group B, Listeria monocytogenes, and Haemophilus
influenza. In children, Haemophilus influenzae type b (Hib), and pneumococcal infections are the
most common causes [4]. In patents with meningitis CSF, appearance could be cloudy,
depending on the presence of significant concentrations of WBCs, RBCs, bacteria, and/or
protein. In the present of bacterial infection in CSF, the WBC count is elevated between the
range of 1000— 5000 cells/mm3 leading to a neutrophil between 80% and 95% the glucose

concentration becomes decreasing around 40 mg/dL and elevated the concentration of protein

[5].



Peritoneal effusions are the term of ‘ascites’ refers to the detectable and pathologic collection of
fluid in the peritoneal cavity [6, 7]. Ascites is the most common complication of cirrhosis and
60% of patients with cirrhosis develop ascites within 10 years during the course of their disease.
Ascites occurs, when portal hypertension developed and disables to excrete an adequate amount
of sodium into urine [8]. Ascites differentiate into transudative or exudative effusions, the
concept of exudative indicates the present of inflammatory or tumor with high protein
concentrations, where as transudation as result of systemic conditions such as cirrhosis, heart
failure or nephrotic syndrome with low protein concentrations [9, 10]. All ascitic fluid screened
for the development of spontaneous bacterial peritonitis (SBP) using the gold standard procedures
of polymorph nuclear leukocytes (PMN) leukocyte count in ascitic fluid >250 x 10/ L. [11, 12].
The passage of bacteria from the intestinal lumen to mesenteric lymph nodes or other
extraintestinal sites across the intestinal- mucosal barrier consider as pathogenesis of SBS like
non-enteric Streptococcus sp and Gram-negative aerobic enterobacteria Escherichia coli (present

in approximately 70% of cases) and Klebsiella sp are the most commonly involve [13, 14, 15].

Pleural effusions a result of excessive fluid accumulation in the pleural space the appearance is
clear, straw-colored, odorless and non-viscous fluids. These fluid classfied into transudative or
exudative, the transudative caused by systemic non-inflammatory conditions such as heart failure
and cirrhosis. The exudative caused by a malignant or an inflammatory, like pneumonia,
tuberculosis. In general the exudateve pleural fluids elevate the WBC > 500 x 10° / L
leukocytes, with differential of neutrophil [10, 16]. It reflects the stage of the inflammatory
response and narrows the diagnostic possibilities. Neutrophil predominance indicates an acute
inflammatory process affecting the pleura that may occur in the case of parapneumonia,
pulmonary embolism, viral infections, gastrointestinal diseases and tuberculous pleuritis.
Predominance of mononuclear cells indicates a subacute or chronic process [17]. Empyema
thoracis (ET) is accumulation of pus in the pleural space remains a very significant cause of
childhood mortality and morbidity in children caused by Staphylococcus aureus, S. pneumoniae,
group A streptococci or Haemophilus influenza [18]. Bacterial pneumonia is the most common
cause of pleural effusion in AIDS, Streptococcus pneumoniae accounts for more than 50 percent
of these parapneumonic effusions[19].While less frequent caused by Haemophilus influenzae,

Mycoplasma pneumonia result in small pleural effusions[20,21].



Joint fluid is called synovial fluid. It is a viscous substance lubricates to most joints, an
indicatives of inflammation of joints. Various microorganisms may be involved in arthritis like,
viruses, fungi, bacteria such as; Mycoplasma, Staphyllococcus aureus, Staphylococcus
epidermidis, streptococcus pyogenes, Neisseria gonorrhoeae, gram negative bacilli, and
Mycotuberculosis [22]. Rheumatoid arthritis (RA) is an autoimmune systemic disorder,
characterized by synovial hyperplasia and chronic inflammation. Experimental evidence has
suggested the presence of bacterial cell wall fragments and bacterial DNA from Neisseria,
Acinetobacter, Shigella, Salmonella, Pseudomonas and Mycoplasma spp identified in inflamed

joints of patients with various arthritis groups [23, 24].

Body fluid are naturally sterile, bacteria may be invade and infect the body fluids and cause sever
deases; however in the present of treatment bacteria may develop several mechanism of drug
resistance against various antibiotics. The infections caused by these resistant bacteria do not
respond to treatment, leading to morbidity and mortality. Now-a-days, bacterial drug resistance is
an important problem, and due to wide variation in bacterial drug resistance, results of various
studies and reports in one region or in one period are not necessarily true for other region or

periods [25].



1.2. Statement of the problem

Bacterial meningitis is a medical emergency that require urgent rational antibiotics therapy.
Bacterial meningitis is an estimated 200,000 deaths worldwide per year, and the cases
fatality rates reported between 2% and 30% with the mental retardation rate of 10%—-20%
cases [26, 27]. Despite of the effective antibiotics, the mortality rate is higher in developing
countries, ranging from 16-32% especially in sub-Saharan Africa an estimated 300--
million-population annually, and the epidemiology study in Ethiopians shows the fatality
rates for meningitis and meningococcemia to be 16% and 18% respectively [28]. Bacterial
meningitis are majorly caused by, which is about 80% of all cases of, N. meningitidis,

S.pneumoniae, and H. influenza [29].

Pleural effusion is an abnormal collection of fluid in the pleural space due to malignancy or
infectious cause with mortality rate of 6.4% of the patients. Pleural infusions in developed
countries are caused due to malignancy while in developing countries it is mainly caused
due to bacterial infections [30]. Parapneumonic effusion, defined as pleural effusions
associate with lung infection, occurs up to 50% of the case due to bacterial pneumonia.
Among these bacterial pneumonia 70% cases due to the bacterias of Haemophilus
influenzae, Mycobacterium tuberculosis, Streptococcus pneumoniae and Staphylococcus

aureus [30].

Peritonitis (SBP) is a frequent, and severe complication in cirrhotic patients with ascites,
study described that the risk of SBP increased in hospitalized patients with prevalence of
10% to 30%, although the mortality rate was reported upto 90% [31]. Since
Enterobacteriaceae and streptococci cause the majority of spontaneous infections in
cirrhosis, while the drug of B-lactams and quinolones have been used widely in their
treatment and the bacterial character changes through time and increase the multidrug

resistant (MDR) of bacteria [32].

Though few studies have done in Ethiopia, they are insufficient to assess the rates of body
fluid infections and occurrence of multidrug resistant bacterias. In addition, these studies

showed that the increasing prevalence of body fluid infections and occurans of multidrug



resistance patterns of bacteria isolates suggesting that further studies to be conducted in
different parts of Ethiopia. More over antibiotic resistance is changing day by day [25]
Hence, the aim of this study was to determine the prevalence of bacterial isolate and their
susceptibility pattern from body fluids at Tikur Anbessa Specialized Hospital laboratory,
Addis Ababa, Ethiopia.



1.3. Significance of the study

This study provides current information on bacteria ethiology that cause body fluid
infections. Most importantly, this study indicates the current picture of antimicrobial
resistance patterns of bacterial isolates of body fluid infections as antibiotic resistance is
changing over time. This will help clinicians to provide safe and effective empirical
therapies, develop rational prescription programs, make policy decisions and finally assess
the effectiveness of all. In addition, this will help policy makers to amend or develop new

infection control programs in local situations.



2. Literature reviews

A study conducted in Pakistan from January 1996 to December 2010 showed that 112 patients
had developed pleural fluid. The most isolated bacterial were Staphylococcus aureus (n=13) and

Streptococcus pneumoniae (n=5) [33].

A study conducted in Iran from September 2003 to March 2006 showed that twealve cases,
having pleural fluids with clinical of empyema thoracis among them [seven girls and five boys ]
with a median age of 5.2 years (range, 6 month to 16 years) with ascetic fluid. All cases were
culture positive, and gram stain was positive in five (38.5%) of them. The most isolated bacterial
were S. pneumoniae in 5 (38.5%), E. coli in 2 (15.3%), S. viridans in 2 (15.3%), and K.
pneumoniae, H. influenza, Enterococci, and nontypable Streptococcus each in one (7.7%).All of

them except Enterococci were sensitive to ciprofloxacin and ceftriaxone [34].

Another study was conducted in Iran form 2003 to 2013 showed that in 107 CSF the commonly
isolated bacterias were Streptococcus pneumoniae (34.5%), Haemophilus influenzae type b
(23.36%), Neisseria meningitidis (6.54%), Serratia spp. (6.54%), and Klebsiella pneumoniae
(5.6%) [35].

A similar study conducted in Iran from 1998 to 2008 a total of 11269 CSF collected from
suspected cases among them 329 (2.9%) were culture positive for coagulase negative
Staphylococci(40.1%), S.pneumoniae (9.1%), S. aureus (7.6%), Klebsiella spp. (6.1%), P.
aeruginosa (6.1%), Haemophilus spp. (5.8%), E. coli (5.3%), Acinetobacter spp.(4.6%),
hemolytic streptococci (except of S.pn eumoniae) (4.6%), N. meningitides (2.7%. According to
antimicrobial susceptibility, oxacillin and vancomycin were resistance for staphylococci,
penicillin was resistant for S. pneumonia, and ampicillin was resistant to gram-negative bacteria

[29].

A study conducted in India from 1993 to 2008 showed that a total of 449 sterile body fluids like
cerebrospinal fluid, ascitic fluid, and pleural fluid with the clinical condition of Meningitis
(34.3%) and pneumonia (33.9%). The frequent isolated bacteria were S pneumonia (43.3%) and
majority of them had a minimum inhibitory concentration for penicillin, chloramphenicol, co-

trimoxazole, erythromycin, and cefotaxime [36].



Another study conducted in India from January 2009 to December 2010 a total of 100 patients
suspected cirrhosis with ascites among them SBP (58%) and non-SBP 42 %. The most common
type of bacteria’s isolated from SBP was Escherichia coli, Pseudomonas aeruginosa and
Acinetobacter species. The susceptibility pattern for aminoglycosides, quinolones and
cephalosporins were 92.31%, 79.17% and 58.33% respectively with mean polymorph nuclear
count (PMN) 755.19 + 788.04 / mm3 [37].

A similar study conducted in India from December 2011 to November 2012 showed that atotal of
32 ascetic fluids collected from patients with suspected of SBP. The bacteria isolation rate were
31 %, and the most common of isolated bacteris were E. coli 17 (54.9%), Klebsiella spp. 5
(16.2%), Staphylococcus aureus 6 (19.3%) and Pseudomonas aeruginosa 3 (9.6%) [31].

A cross-sectional study conducted in Israel from July 1992 to December 1996 showed that 144
Synovial fluids obtained from patients with arthritis. The most common isolated bacteria were
Staphylococcus aureus from 12 patients, Streptococcus pneumonia and Kingella kingae from 4
patients each, group G streptococci were isolated from 3 patients, Staphylococcus epidermis, and
members of the family Enterobacteriaceae from 2 patients, and Streptococcus mitis and

Peptostreptococcus prevotii from 1 patient each [38].

A prospective study conducted in England from January 1990 to December 1993 a total case of
1158 septic arthritis. The infection was more common in children; among them in males were
higher prevalence than females. The most common isolated bacteria were staphylococcal 40.6%
(470), and streptococcal species 40.6% (470) [Streptococcus pneumonia and Lancefield group A
B C and G], and Homophiles influenza 23.3% [39].

A study conducted in Nepal from March 2003 to February 2004 a total case of 81 patients with
cirrhosis, UGI bleeding and symptoms of SBP. The prevalence of culture positive was 35% (n=7)
from peritoneal fluid. The most common isolated bacteria’s were Escherichia coli (n=4), and

Streptococcus pneumonia (n=3) [40].



Another study conducted in Nepal from May 2012 to April showed that 252 CSF was collected
from patients <15 years old having clinical features of meningitis. The most common isolated
bacteria’s were Group B streptococcus 3 (16.7), S. pneumoniae 2 (11.1), H. influenza 2(11.1), N.
meningitides 7(38.9), E. coli 3(16.7) isolated. Among isolated S. pneumonia, H. influenza N.

meningitides were resistance for Ampicillin, and rifampicin was resistance to N.meningitidis [41].

A study conducted in Namibia from 2009 to 2012 showed that 100 CSFshowed that
Streptococcus species, N.Meningitidis, H. Influenzae, Staphylococcus, and Escherichia coli were
isolated and all were resistance for Cephalosporin and Streptococcus (34.3%) was resistance to

penicillin [4].

A study conducted in turkey during 2013 showed that 49 year olds, who had unstrangulated
umbilical hernia, and diagnosed his peritoneal fluid by Gram stain, and culture, the result was no
microorganism seen for gram stains and the isolated bacteria’s were E. coli and Enterococcus spp.

both of the isolated were sensitive for ciprofloxacin [15].

A study conducted in Korea from May 2000 to February 2008 showed that 111 patient suspected
for peritonitis, the prevalence of bacteria growth for gram-positive and gram-negative were 56.3%
and 21.4% respectively. The most frequently isolates were Coagulase-negative staphylococcus
(26.8%), Streptococcus sp (17.0%), Staphylococcus aureus (17%), Corynebacterium species
(4.5%), Escherichia coli (4.5%), Acinetobacter species, and Enterobacter sp (2.7%) [42].

A study conducted in the Rama Medical College from October 2013 to September 2014 showed
that in atotal of 100 different body fluids with the prevalence of 31%. The frequently isolates

bacterias were E. coli, S. aureus, S. pneumonia, Klebsiella spp. and Pseudomonas sp [43].

A study conducted in Brazil from November 2002 to April 2004 in eighty-two body fluids among
these the isolates bacterias were Pseudomonas aeruginosa, Escherichia coli and Staphylococcus
aureus, Streptococcus pneumonia, Streptococcus anginosus, Streptococcus viridans,

Enterococcus faecalis, coagulase-negative Staphylococcus, Acitinobactor baumannii [44].



Another study conducted in Brazil from November 2001 to November 2006 in atotal of 691
ascetic fluids Escherichia coli (31.7%), Streptococcus pneumonia (7.9%), Staphylococcus aureus
(7.9%), and Klebsiella pneumoniae (7.9%) were isolated [45].

A similar study conducted in Brazil from 1984 to 1990 showed that in1083 CSF. The commonly
isolated bacterias were mycobacterium tuberculosis (4.3%), pseudomonas spp (0.5%),

Entrobacter spp (0.4%), and staphylococcus areuse (0.3%) [46].

A study conducted in Angola from 2003 to 2012 showed that atotal of 23,134 pleural fluid and
CSF collected from children, then examined for the gram-stain, and culture. The most commony
identified bacteria’s were S. pneumonia (40%), Staphylococcus aureus (26%), H. influenza,
Escherichia coli (4%), Streptococci pneumococcal (3%), Proteus spp. (3%), Klebsiella spp. (2%),
and other gramnegative bacteria (4%), however there was no detection of Mycobacterium

tuberculosis [47].

A study conducted in Egypt from May 2008 to January 2009 showed that Synovial fluid were
collected from 100 patients. The most frequently isolated bacteria’s were Staphylococcus aureus
11(55%), Staphylococcus epidermis 5(25%) and Escherichia coli 4(20) [48].

Study conducted in Sudan during 2011 within 10 months, showed that in 31 cases presenting with
symptoms and signs of peritonitis (52.8% men, 47.2% women) were on continuous ambulatory
peritoneal dialysis (CAPD). The mean total white cell count was 2497 cells/mm? (range: 100 — 14
500 cells/mm?). The gram-positive infection was higher than that of gram-negative infection
(53.8% vs. 46.2%). Staphylococcus aureus was the most common gram-positive organism

(24.2%), and Escherichia coli was the most common gram-negative organism (12.1%)[49].

A study conducted in Gondar from September 2002 to August 2003 showed that in 22 CSF with
the prevalence of 5.6%. commonly isolated bacteria’s were Neisseria meningitidis 10(45.5%)
and Streptococcus pneumonia 7(31.8%), and their drug resistance for S.pneumoniae showed

against chloramphenicol 4(57%), tetracycline 3(43%), co-trimoxazole 3(43%), ampicillin

10



3(43%), and gentamicin 1(14%), and also N. meningitidis was resistant to co-trimoxazole

5(50%), chloramphenicol 3(30%), gentamicin 3(30%) and ampicillin 2(20%)[25].

11



Hypothesis

The overall prevalence of bacterial profiles from body fluids and their antimicrobial susceptibility

pattern from body fluid.

12



3. Objective

3.1.  General Objective

+ To determine the bacterial profiles and their antimicrobial susceptibility pattern from body
fluid in patients attending in Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia.
3.2.  Specific Objectives
+ To determine the bacterial profiles from body fluid.

+ To determine antimicrobial susceptibility pattern on bacterial isolates from body fluid.

13



4. Materials and Methods
4.1. Study area

The study was done at Tikur Anbessa Specialized Hospital that is found in Lideta Sub-city, Addis
Ababa Ethiopia. In 1998, it handed by Addis Ababa University by the Ministry of Health as a
teaching hospital for the medical faculty. The faculty is the largest and the oldest among health
training institutions in the country, staffed with the most senior specialists. It is now the main
teaching hospital for both clinical and preclinical trainings of most disciplines and it is where
specialized services rendered. The Hospital provides tertiary level referral treatment and open 24
hours for emergency services. The hospital is diagnosis and treating for approximately 370,000-
400,000 patients yearly with 800 beds, 130 specialists and 50 non-teaching doctors. The
emergency department sees around 80,000 patients per year.

4.2. Study Design and Period

+ A hospital based cross-sectional study conducted from July 2015 to September 2015
4.3. Population

4.3.1. Source Population

+ All patients visited at Tikur Anbessa Specialized Hospital and suspected for infection.

4.3.2. Study Population
+ Patients visited at Tikur Anbessa Specialized Hospital and have body fluid analysis at the
microbiology laboratory.

4.4. Eligibility

4.4.1. Inclusion Criteria
+ All patients have visited at Tikur Anbessa Specialized Hospital and suspected for body
fluid pathogens during the study period.

4.4.2. Exclusion Criteria
+ Contamination, incorrect lablling, dalay of sample(>2hrs) and who started antibiotics

before fourteen days
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4.5. Study Variables

4.5.1. Dependent Variable
+ Bacterial isolates from body fluid.
+ Antibiotic susceptibility pattern of the isolated bacterial species.
4.5.2. Independent Variable
+ Age, sex, outpatient, inpatient, WBC, differential count, gram stains and AFB stains.

4.6. Sample Size and sampling technique

4.6.1. Sample Size
The sample size calculated based on single sample size estimation as shown below. The value of
p was taken as 50 %( 0.5).

n=7Z2P(1-P)/d2
Where n = sample size, Z = Z statistic for a level of confidence, P = expected prevalence or
proportion (P = 0.5), and d = precision (d = 0.05), Z = Z statistic: For the level of confidence of
95%, which is conventional, Z value is 1.96.
(1.96) 2 X 0.5(1-0.5) = 384.16.
Therefore, the sample size was 384 Sampling techniques. A total of 384 study participants were
recruited using consecutive convenient sampling techniques.

4.7. Data collection and processing
4.7.1. Data and specimen collection

Simple checklist was prepared to collect information like sex, age, inpatient, and outpatient.

All body fluids were collected by physicians using aseptic procedure then send in to laboratories
for culture, granstains, AFB stains, WBC, and differential count. The appearance of fluids is
clear, bloody/traumatic, cloudy and clear straw was recorded. For cloudy and less volume of
fluids (<1 ml) was done gram stain, and AFB stain with out centrifugation, if the volume of
fluids 2-3 ml centrifuged for 15 min at 2500-3000 rpm and had done gram stain, and AFB stain

form cediments.
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4.7.2. Transport of specimens

Body fluid collected aseptically with a needle and syringe, inorder to maintain anaerobic
bacteria close the syringe by cap, the air will be expelled from the syringe and needle or the
specimen injecte into an anaerobic transport tube, oxygen will be diffuse slowly through plastic
syringe. Cerebrospinal fluid (CSF) processed in a microbiology laboratory within 1 hour after
collection, if not processing within 1 hour stored at 370C incubator or inoculated into Trans-
Isolate (T-I) medium to transport from one laboratory to another laboratory .

4.8. Specimen processing, culture and identification

4.8.1. Microbiological investigation

All body fluids [CSF, pleural, peritoneal, synovial | were processed for WBC, gram stain, AFB,
cultures according the standard of microbiological procedures by inoculating on blood agar,
chocolate agar, MacConkey agar plates [(Oxoid Ltd, Basingstoke, Hampshire, UK), and nutirate
broth to enrich the minimum number of organism, and incubated at 35- 37°C aerobically for 24-
72 hrs. The chocolate agar plate incubated inside candle jar to provide 5-10% CO2 concentration
or to create microareophilic condition for fastidious bacteria. Each of plates were examined for
the growth of bacterial colonies and all positive culture were examined using gram stain and

biochemical tests according to the standard of laboratory procedures.
4.9. Drug susceptibility Patterns

The disk diffusion method was performed then after 16-18 hours of incubation at 37°C a zone of
inhibition measured and interpreted as recommended by the Clinical and Laboratory Standards
Institute (CLSI) version 1.3. Using a sterile wire loop, 3-5 pure colonies picked up from blood
agar, macConkey agar and chocolate agar. Standard inoculums adjusted to 0.5 McFarland
swabbed onto Muller-Hinton agar (dispensed on 150mm plate). Antimicrobial like: (Ampicillin
(10pgBD), Amikacin(30ugOxoid),Ceftazidime(30ugOxoid), Chloramphenicol (30ug Oxoid ),
Tobramycin (10 Oxoid ),Ceftriaxone (30ug BD), Rifampin(BD 5ug), Gentamycin (10ug Oxoid),
TMP-SXT(1.25+23.75ug BD), Cefotaxime (30ug BD), Cefuroxime(30ug BD), Clindamycin(2pug
BD),Penicillin(10 ug BD), Erythromycin(15ug Oxoid), Ciprofloxacillin (5ug BD),
Vancomycin(30ug BD), and Oxacillin (1ug Oxoid) were used.
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4.10. Quality Control

Standard Operating Procedures (SOP) were strictly followed, and verify that the media meet an
expiration date and quality control parameters per CLSI. Visual inspections of cracks in media or
plastic petri-dishes, unequal fill, hemolysis, evidence of freezing, bubbles, and contamination
were performed. QC performed to check the quality of medium. Each new lots had done quality
controlled before use by testing the E. coli ATCC 25922 and/or Staphylococcus aurous ATCC
25923 standard strains.

4.10.1. Gram Stain and AFB staining Quality Control (QC)

To maintain the performance of reagents, methods, and techniques to verify both Gram stain and
AFB stain using slide control with known organisms

Gram stains

Positive control: Staphylococcus aureus (stain blue to dark purple/gram-positive cocci)

Negative control: Escherichia coli (should stain pink to red/gram-negative rods

AFB stain

Positive control: mycobacterium tuberculosis (stains red, blue or green background stain)
Negative control: non-acid fast organisms stain blue or green

4.11. Data management and quality assurance

4.11.1. Data processing and analysis

The data entered in to EPI INFO and double-checked before analysis. Then the data exported to
SPSS version 22 for analysis. The descriptive statistics (means, percentages or frequency) were
calculated & the bi-variant logistic regression analysis used to see the relation between dependent
variable and independent variables. Variables that were showing a significant association selected
for further analysis using multiple logistic regression models with a p-value < 0.05 as statistically
significant. The strength of the association interpreted using an odds ratio in a 95% confidence

interval. Finally, the results presented on charts, graphs and tables.

4.12. Dissemination of results

The results of the study submitted to the Department of Medical Laboratory Sciences, School of
Allied Health Sciences, College of Health Sciences, and Addis Ababa University. In addition, the
results submitted to the study site. Abstract will be submitted (like EMA, EPHA and EMLA) and
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other international associations to present the results during continuous medical education events
or conference organized by these associations. The summary of the thesis will be submitted to

international or national peer reviewed journal for publication.

4.13. Ethical clearance

The study was approved by “Department Research and Ethical Review Committee” of the
Department of Medical Laboratory Science, School of Allied Health Sciences, College of Health
Sciences, Addis Ababa University. Permission was obtained from the study site. The purpose and
procedures of the study was explained to the study participants. All information on patients were
remained confidential. Laboratory results were communicated to the requesting physicians on

time.
4.14. Operational definition
+ Infected body fluids: turbid appearance, leukocytosis, identified organism by Gram stain,
and culture.

+ Multidrug Resistance (MDR): bacterias those are resistant to antimicrobials for a

minimal of two or more of drug disk.

18



5. RESULTS

5.1. Socio-demographic characteristics

A total 384 different body fluid from 384 patients at Tikur Anbessa Specialized Hospital
Laboratory from July to September 2015. Those of body fluids such as; Cerebrospinal fluids
264(68.8%), Pleural fluid 76(19.8%), Peritoneal fluid 34(8.9%), and Synovial fluid10 (2.6%).
About 195(50.8%) of body fluids were collected from out patients departments, most of body
fluids 189(49.2%) were collected from male patients.

The ages range were between 24 days — 86 years, and categorized in to four age groups according
the reference of [58] as showing in figure (5.1) 271(70.2%) <20 years , 65 (16.9%) between 21-
40 years, 35 (9.1%) between 41-60 years ,13 (3.2%) were 61 years and above with mean
(standard deviation) of 15.1(19.2).

Figer 5.1 The age grouping involved in study at Tikur Anbessa specialized Hospital laboratory
from July,2015 to September, 2015.
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5.2. Bacterial isolates and cell count from body fluids

In this study, atotal of 54 (14.1%) bacteria were isolated from 384 body fluids. Among these,
32(59.3%) were gram-negative bacteria, while the reaming 22(40.7%) were gram-positive
bacteria [fig.5.2].

Among the bacterial isolates K. pneumonia found to be the most frequent isolates 16.7 %( 9/54)
followed by coagulase negative Staphylococcus 15.0 %( 8/54), and streptococcus pneumonia
14.8 %( 4/54) were the most dominate isolates.

Two hundred thirty seven (61.7%) of the body fluids were clear, 74(19.3%) body fluids were
turbid, 69(18.0%) were clear straw, and 4(1%) body fluid were traumatic.

Out of 384 body fluids, 173(44.1%) of body fluids had abnormal white blood cell count (WBC)
above 05/ mm®. Among body fluids with abnormal WBC count, 92 of body fluids (21.1%) had
polymorphic differential WBC feature, while 81 body fluids (19.2%) had monomorphic features.
CSF 31(57.4% were the highest body fluids with bacterial isolates followed by, pleural fluids
18(33.4%), ascetics fluids 3(5.6%), and synovial fluids 2 (3.7%).

Figer 5.2 Frequency and type of bacteria isolated from body fluids at Tikur Anbessa Specialized
Hospital laboratory from July to September 2015.
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Table 5.1 shows bacterial isolation at Tikur Anbessa specialized Hospital labratory from July

2015 to September 2015 in different body fluids

Isolation of bacteria

Type of specimen in %

CSF pleural fluid | peritoneal fluid| synovial fluids | Total
No growth 233(59.9) | 58(17.8) 31(9.0) 8(2.1) 230(89.8)
K.pneumoniae 8(1.9) 1(0.2) 0(0) 0(0) 9(2.1)
CoNS 8(1.9) 0(0) 0(0) 0(0) 8(1.9)
Pseudomonas spp 2(0.5) 4(.9) 0(0) 0(0) 6(1.4)
Acinetobacter 4(0.9) 1(0.2) 0(0) 0(0) 5(1.2)
S.pneumoniae 2(0.5) 1(0.2) 0(0) 1(0.2) 4(0.9)
S.areuse 1(0.2) 3(0.9) 0(0) 0(0) 4(0.9)
E.coli 0(0) 2(0.5) 1(0.2) 0(0) 3(0.7)
Entrococcus spp 1(0.25) 1(0.25) 0(0) 0(0) 2(0.5)
S.milleri 0(0) 0(0) 0(0) 2(0.5) 2(0.5)
K. oxytoca 1(0.25) 1(0.25) 0(0) 0(0) 2(0.5)
Entrobacter cloacae 1(0.25) 1(0.25) 0(0) 0(0) 2(0.5)
N.menigitidis 1(0.2) 0(0) 0(0) 0(0) 1(0.2)
Pseudomonas aeruginosa 0(0) 1(0.2) 0(0) 0(0) 1(0.2)
P. Mirabilis 0(0) 1(0.2) 0(0) 0(0) 1(0.2)
S.pyogenes 1(0.1) 0(0) (0) (0) 1(0.2)
S.viridans 1(0.2) 0(0) 0(0) 0(0) 1(0.2)
Citrobactor diversus 0(0) 0(0) 1(0.2) 0(0) 1(0.2)
K. rihinoscler 0(0) 1(0.2) 0(0) 0(0) 1(0.2)
Total 264(68.8) | 76(19.8) 33(8.6) 11(2.9) 384
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Table 5.2 Shows bacterial isolation at Tikur Anbessa specialized Hospital laboratory from July

2015 to September 2015 in different age groups.

Isolation of bacteria Age in groups Total %
<20 21-40 41-60 >60
No growth 244 48 28 10 330(89.8)
k.pneumoniae 6 2 0 1 9(2.1)
CoNS 7 1 0 0 8(1.8)
Pseudomonas spp 1 3 2 0 6(1.4)
Acinetobacter 1 2 1 1 5(1.2)
S.pneumoniae 2 1 1 0 4(0.9)
S .aureus 3 1 0 0 4(0.9)
E.coli 0 2 0 1 3(0.7)
Entrococcus spp 0 1 1 0 2(0.47)
K. oxytoca 2 0 0 0 2(0.47)
Entrobacter cloacae 1 1 0 0 2(0.47)
S.milleri 1 0 1 0 2(0.5)
N.mengitidis 1 0 0 0 1(0.2)
Pseudomonas aeruginosa 0 0 1 0 1(0.2)
P. Mirabilis 0 1 0 0 1(0.2)
S.pyogenes 1 0 0 0 1(0.2)
S.viridans 1 0 0 0 1(0.2)
Citrobactor diversus 0 1 0 0 1(0.2)
K. rihinoscler 0 1 0 0 1(0.2)
Total 271(70.6) | 65(16.92) 35(9.11)| 13(3.38) | 384
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5.3. Gram Stain and AFB finding

Revealed that, 22/384(5.7%) had gram negative rodes, 7/384 (1.9 %) had gram positive cocci in
chain, 9/384(2.3%) had gram positive cocci in cluster, 2/384(0.5%) had gram positive
diplococcic, 1/383(0.26%) had gram negative diplococcic and 2/384 (0.52%) were AFB positive
one each from peritoneal and pleural fluid

5.4. Gram Stain, WBC count and appearance versus culture positive

54 bacteria were isolated from 384 body fluids, among these 41/384 (10.7%) were detected by
gram stains, most of them were gram-negative 23/41. All culture positive of body fluids had
shown WBC (>20/ mm3) with leading to polymorphic differential features 39/54(72.9%), and the
majority of culture positive had an appearance of turbid 43/54(79.6%).

Table 5.3 showed that bacteria isolate from body fluids based Gram Stain, WBC count and
appearance versus culture at Tikur Anbessa Specialized Hospital laboratory from July 2015 to
Septe 2015.

Culture Gram stain WBC Appearance
+ve Gram Gram | Polymorphic | Monomorphic | turbid | clea| c/stra | trauma
positive | negative r w tic
18 23 39 15 43 6 |4 1
54 41 54 54

In femals 32 (62.2%) higher isolation than male 22(37.7%), however there were no significant
association between genders and culture results (OR=0.624, 95%CI=0.348-1.119, P=0.114)

The prevalence of bacterial when categorized in age groups the highest isolation rate were
detected in < 20 years olds 27(51.1% then followed in between 20-40 year old 17(25.5), in
between 41-60 year old 7 (10.3), and above 61 year old 3(5.6) respectively . However there was
significant association between the age of patients and culture results (OR=1.022, 95%CI= 1.009-
1.036, P=.001.

In this study 28(51.1%) bacterial were isolated from inpatient, while 26(48.9%) of bacterial

isolated from outpatients. However, there was significant association between departmens of
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inpatient and culture results (OR=0.651, 95%CI=0.424-1.001, P=0.05) or outpatient and culture
results (OR=1.839, 95%CI=1.126-3.002, P=0.015).

When categorized the prevalence of bacteria depending on an appearance of body fluids, in turbid
body fluids were the highest isolates 43/54(79.6%), then following to clear body fluids
6/54(11.1%), and clear straw body fluid 4/54(7.4%). However, there were significant association
between an appearance of body fluids and culture results (OR=1.64, 95% CI=1.903-1.378,
P=0.00)
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Table 5.4 Association of variables with body fluids culture results at Tikur Anbessa Specialized

Hospital laboratory from July 2015 to Septe 2015

Variables

Culture results (n=38) P-value OR 95%CI
Positive (N= %) Negative (N= %)
Gender 0.114 0.624 0.348-1.119
Male 22 (40.7) 173(45.1)
Female 32 (59.3) 157(40.9)
Total 54 (14.0) 330(85.9)
Age in years 0.001 1.022 1.009-1.036
<20 27(50.0) 244(63.5)
21-40 17(31.5) 48(12.5)
41-60 7(13.0) 28(7.3)
>61 3(5.6) 10(2.3)
Total 54 (14.0) 330(85.9)
Inpatient 28(59.9) 155(40.4) 0.05 0.651 0.424-1.001
Outpatient 26(48.1) 175(45.6) 0.015 1.839 1.126-3.002
Total 54(14.0) 330(85.9)
Type of body fluids 0.0289 1.208 0.852-1.71
CSF 31(57.4) 233(60.7)
Pleurald 18(33.3) 58(15.1)
Ascetic 3(5.6) 31(80.7)
Synovial 2(3.7) 8(2.1)
Total 54(14.0) 330(85.9)
Appearances of fluids 0.000 1.903 1.378-2.628
Turbid 43(79.6) 31(8.1)
Clear 6(11.1) 231(60.2)
Clear-
straw 4(7.4) 65(16.9)
Trauma 1(1.9) 3(0.8)
Total 54(14.0) 330(85.9)
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5.5. Antibiotics susceptibility pattern of bacterial isolates

The susceptibility rate of isolated bacteria from body fluids ranged from 0% - 100 %. Greater than
60% of gram-negative bacteria isolates from body fluids were resistance to Gentamycin 65%,
Ampcillin 62%, Ciprofloxacin 53.1%, and Ceftriaxone (50%) and Tobramycin (50%), where as
sensitive to Amikacin 68 %, and Chloramphenicol (62%) [Table 5.4].

Similar demonstration were done in gram-positive bacterias above 50% of them were resistance
to Erythromycin(59%), Clindamycin(54%), and Trimethoprim--Sulphamethoxazol (50%), while
sensitive to Vancomycin(90%)[ Table 5.5].

Over all the isolated bacterias 41/54(75.9%) had shown Multiple-drug-resitance (MDR>2 drugs).
Among these isolated bacterial gram positive and gram negative had shown multiple drug
resistance of 72% (n=16/22) and 96% (n=29/32) respectively [Table5.6].

K. pneumoniae 9/32(28.1%) were the predominant isolated among gram-negative bacteria
showed that more than 90 %( n= 8 /9) isolated had multi drug resistance. Similarly Coagulase
negative Staphylococcus 8/22(36%) were the predominant isolated among gram-positive

organisms in all of isolates had shown 100% (n=8/8) multi drug resistance.
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Table 5.5 Antimicrobial susceptibility pattern of gram negative bacterial (N=32) among suspected

patients at Tikur Anbessa specialized Hospitals from July, 2015to Sept, 2015

Isolate I no AMP  GN CTX CRO CTZ CRX TOB CPR AMK CHL RA
K.pneumoniae R 5(55)  9(100) 4(44.4) 6(66.7) 4(44.4) 4(44.4) 4(44.4) 5(55.5) 2(22.2) 4(44.4) NA
9 S 4(44) 0(0)  5(55.5) 3(33.3) 5(55.5) 5(55.5) 5(55.5) 4(44.4) 7(77.7) 5(55.5) NA
Acinitiobacter R 3(60)  3(60)  2(40)  2(40) 4(80)  2(40)  3(60)  4(80)  4(80)  4(80) NA
5 S 240) 2(40) 3(60)  3(60)  1(20)  3(60)  2(40)  1(20) 1(20)  1(20) NA
E. coli R 3(100) 1(333) 1(33.3) 1(33.3) 2(66.7) 1(33.3) 2(66.7) 2(66.7) 0(0)  00) NA
38 000) 267 266.7) 266.7) 1(33.3) 2(66.6) 1(33.3) 1(33.3) 3(100) 3(100) NA
Pseudomonas R 3(100) 3(100) 1(33.3) 1(33.3) 3(100) 3(100) 1(33.3) 1(33.3) 1(33.3) 1(33.3) NA
38 000) 00)  2667) 266.7) 00)  00)  2(66.7) 2(66.7) 2(66.7) 2(66.7) NA
Pareginase R 0(0)  0(0)  1(100) 1(100) 0(0)  00)  00)  1(100) 0(0)  00) NA
1 S 1(100) 1(100) 0(0)  00)  1(100) 1(100) 1(100) 0(0)  1(100) 1(100) NA
K.oxytoca R 2(100) 1(50)  0(0)  1(50) 0(0)  1(50) 2(100) 0(0)  1(50) 1(50) NA

2 S 00)  1(50)  2(100) 1(50)  2(100) 1(50) 0(0)  2(100) 1(50) 1(50) NA
E.cleacca R 1(50)  2(100) 0(0)  1(50) 0(0)  0(0)  2(100) 1(50) 0(0)  0(0) NA

2 S 1(30)  0(0)  2(100) 1(50) 2(100) 2(100) 0(0)  1(50)  2(100) 2(100) NA
C.divorce R 1(100) 1(100) 0(0)  1(100) 0(0) 0(0)  1(100) 0(0)  1(100) 0(0) NA

1 S 00) 00)  1(100) 0(0)  1(100) 1(100) 0(0)  1(100) 0(0)  1(100) NA
K.rihinosies R 0(0)  1(100)  1(100) 1(100) 0(0)  0(0)  1(100) 1(100) 1(100) 1(10) NA
1 S 1(100) 000) 00)  00)  1(100) 1(100) 00)  00)  00)  0(0) NA
P.Mirabel R 1(100) 1(100) 1(100) 1(100) 0(0)  0(0)  1(100) 1(100) 0(0) 000)  NA
1S 00) 00 0(0)  0(00)  1(100) 1(100) 0(0)  00)  1(100) 1(100) NA

N. meningitis R 1(100) NA 000) 0(0) NA 000)  NA 1(100) NA 0(0)  1(100)
1 S 00) NA 1(100)  1(100) NA 11000 NA  00) NA 1(100)  0(0)
G-VE=32 2062) 21(65) 13(40) 16(50) 11(34) 11(34) 16(50) 17(53) 1031) 1237) 1(3)

NA --Not applicable: AMK. -- Amikacin, AMP--Ampicillin, SXT—Sulphamethoxazol-
trimethoperem, CRO-Ceftriaxon, CTX--Cefotaxime, GN--Gentamycin, CTZ-- Ceftazidim,
CPR—Ciprofloxacillin, TOB-Tobramycin,CHL-Chlorampenicol, RA-Rifampicin
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Table 5.6. Antimicrobial susceptibility pattern of gram positive bacterial profile isolated (N=22)

among suspected patients at Tikur Anbessa specialized Hospital laboratory from July, 2015to

Sept, 2015

Total no AM

S.aureus S 2(50)
4 R 2(50)

CONS S 338
8 R 5(64)

S.pneumon S 3(75)
4 R 1225
Entrococcus S 1(50)
2 R 1(50)
Swviridans S 1(50)
4 R 1(50)
S.milleri S 1(1000
1 R 00
S.pyogenes S 1(100)
1 R 00)
Total no

G+ve=22 R 10(45)

P
2(50)
2(50)
3(38)
5(64)
3(75)
1(25)
NA

NA

CTX
2(50
2(50)
5(64)
3(38)
3(75)
1(75)
NA
NA

2(100) 1(50)

0(0)

1(50)

1(100) 1(100)

0(0)

0(0)

1(100) 1(100)

0(0)

8(31)

NA --Not applicable:
Ceftriaxone, CTX--Cefotaxime, CRX-- Cefuroxime, VA--Vancomycin, P--Penicillin,CPR—

0(0)

7(31)

CRO
2(50)
2(50)
5(64)
3(38)
3(75)
1(75)
NA
NA
1(50)
1(50)
1(100)
0(0)
1(100)
0(0)

7(31)

CRX
2(50)
2(50)
4(50)
4(50)
3(75)
1(75)
NA
NA
1(50)
1(50)
NA
NA
NA
NA

8(36)

CLN
2(50)
2(50)
2(25)
6(75)
2(50)
2(50)
NA
NA
2(100)
0(0)
0(0)
1(100)
0(0)
1(100)

12(54)

ERY
2(50)
2(50)
2(25)
6(75)
2(50)
2(50)
NA
NA
1(50)
1(50)
0(0)
1(100)
0(0)
1(100)

13(59)

VA
NA
NA

NA
NA
3(75)
1(25)
2(100)
0(0)
2(100)
0(0)
1(100)
0(0)
1(100)
0(0)

2(9)

CPR
3(75)
1(25)
4(50)
4(50)
2(50)
2(50)
NA
NA
2(100)
0(0)
0(0)
1(100)
0(0)
1(100)

10(46)

SXT
1(25)
3(75)
5(64)
3(38)
2(50)
2(50)
NA
NA
0(0)
2(100)
1(100)
0(0)
0(0)
1(100)

11(50)

(0
2(50)
2(50)
5(64)
3(38)
3(75)
1(75)
NA
NA
1(50)
1(50)
1(100)
0(0)
0(0)
1(100)

9(36)

AM--Ampicillin, SXT---Trimethoprim —sulphamethoxazol, CRO-

Ciprofloxacin, OX-Oxacilin, ERY-Erythromycin, CLN-Clindamycin,
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Table 5.7 Lists of multi-drug resistance pattern for each bacterial isolates (N=54) samples were
collected from patients suspected who had body fluids at Tikur Anbessa specialized Hospital
laboratory from July, 2015to Sept, 2015

Bacterial isolates total no Anti-microbial sensitivity pattern

R1 R2 R3 R4 R>4 Total

Gram Negative

Pseudomonas spp (6) 0 2 1 1 1 6
P.Aeruginosa (1) 0 0 1 0 0 1
E.coli 3) 0 0 0 0 1 1
K. pneumoniae 9) 0 0 0 4 5 9
Acitinobactor (5) 0 0 0 2 3 5
P. mirabilis (1o 0 0 0 1 1

K. oxytoca (2) 1 0 0 0 1 2
Citrobactor diversus (1) 0 1 0 0 0 1
K. rihinoscler (1) 0 0 0 0 1 1
Entrobacter cloacae  (2) 0 1 1 0 0 2

N. meningitidis (1) 0 0 1 0 0 1
Total no= 32 1(3.1) 4(12.5) 4(12.5) 7(21.9) 13(40.6) 29(90.6)

Gram Positive

S. aureus 4) 1 2 0 0 0 3
S.pneumoniae 4) 1 0 1 0 0 2
Entrococcus sp () 1 0 0 0 0 1
CoNS ® 0 0 2 2 4 8
S.viridans (2) 0 0 0 0 0 0
S.milleri (1) 0 0 1 0 0 1
S.pyogenes (1) 0 0 1 0 0 1
Total no= 22 3(13.6) 2(9) 5(22.7 2(9) 4(18.2) 16(72.7)

R1; resistance to one drug, R2: resistance to two drug, R3: resistance to three drugs, R4:

resistance to four drugs, R>4: resistance to five and above drugs.
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6. Discussion

6.1. Prevalence of bacterial from body fluids

Body fluids are usually sterile; such like Pleural, Peritoneal, Cerebrospinal, Synovial, and
Pericardial fluids, however bacteria may be invade or infect to body fluids, these lead to
morbidity or mortality [2]. So that accurate and confirmed laboratory result is essential to provide
patient therapy, appropriate case management, and resolve public health problems. The data
presented in this study can provide and facilitate information's for clinicians on public health

importance in the study area to select antimicrobial drugs for the treatment of patients [25].

In this study, 14.0% of bacteria were isolated from a total of 384 body fluids, incontras to study
conducted in brazile by Daur A V et al., in Rama medical college by Sujatha R etal. Found that
23.5% , 31 % ,and 31.3% respectively [44,43]. The less prevalence of bacteria isolated in our
study may be due to over diagnosing of meningitis, may be due to the fastidious nature of the
organisms , may be prior exposure to antibiotics, and may be increasing the detection of

malignancy, since the cause of body fluids either malignancy or infection.

Coagulase negative staph, and acinetobacter spp were the highest isolated in our study, in
agreement with study conducted Iran by Rezacizade et al., in Iran by Babak A et al., in Korea by
Yoon et al., in Brazil by Daur et al., [29, 37, 42, 44]. The detection of Coagulase negative staph
& acinetobacter spp may be the present of an opportunistic pathogen associated with nosocomial
infections, due to poor infection control such like: overcrowding, lack of standard facilities with

controlled airflow, entry and exit points and poor sterilization of all gowns and equipment.

E. coli was the most bacteria isolated from peritoneal fluids in our study in agreement with study
conducted in turkey by Dorgan et al., in brazile by Reginato et al., in Nepal by Syed et al.[15, 45,
41]. This may be due to passage of viable bacteria from the intestinal lumen to mesenteric lymph
nodes or other extraintestinal sites across the intestinal-mucosal barrier Gram-negative aerobic
enterobacteria like Escherichia coli [11].

S.pneumoniae and N.meningitidis were the most common isolated pathogens causing meningitis,

which are in agreement with previous studies in, Iran by Abdinia et al., in Gondar byMulat et al.,
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in Iran by Rezaeizadeh et al., in India by Kurien et al., in Nepal by Shrestha et al., in Namibia by
Mengistu et al.[35, 25, 29, 36, 41, 5]. In this study the lower isolation of Neisseria meningitides,
and Streptococcus pneumonia from CSF, may be due to the fastidious nature of the organisms, or
prior exposure to antibiotics or some of the cases were not bacterial meningitis due to over

diagnosis of meningitis, or the increase accessibility of vaccination in our country.

Study done in Angola by Peltola et al., in Iran by Babak et al., in Nepal by Shrestha et al., in
Namibia by Mengistu et al., [48,35,41,5] . Haemophilus influenzae was detected most frequently,
unlike in our study no detection of Haemophilus species. Since, Hemophilus influenzae type b
(Hib) once a common cause of meningitis has disappeared due to the effectiveness of the
extended immunization program. The reason for this is not clear but may be due to the new
vaccine have been giving as part of routine child immunization activities, which might have

reduced the occurrence of invasive diseases due to H.influenzae.

Streptococcus pneumonias most frequently isolated organisms from pleural fluids study
conducted in Pakistan by Faisal et al., in Qatar by Khan et al., India by Thomas et al., in Angola
by Peltola etal.,[33, 34, 36, 48] unlike to in our study most detected bacteria were pseudomonas
spp (12.2%). The reason for this is not clear but may be due to the new vaccine being given as
part of routine child immunization activities, which might be have reduced the occurrence of
invasive diseases due to Streptococcus pneumonias or the fastidious nature of bacteria. Where as
high prevalence of pseudomonas spp detected in this study may be indicates the pore way of

cleaning and sterility procedure.

Antimicrobial susceptibility patterns of bacterial isolates

Antimicrobial resistance of bacteria is a worldwide problem. However, the situation in developing
countries like Ethiopia is high prevalence due to the absence of well-equipped bacteriological
laboratories, no organized surveillance exists on drug resistance patterns among common

bacterial isolated and limited number of published data on drug resistance [25].

Among gram-positive bacteria in our study, the Susceptibility pattern of CONS were sensitive to

Cefotaxime (75%), inagrement to study conducted in Indian Jitendra et al. [45] found that
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sensitive to Cefotaxime (95 %). This may be due to different or similar selection of regimens

prescribed in the community during study period.

S. pneumoniae had high resistance against penicillin study done in Iran by Abdinia et al., in
Gonder by mulu et al., in Iran by Rezaeizade et al., in Namibia by Mengistu et al., in contrast to
our study 50% sensitive to penicillin [29, 25, 36, 5]. This may be due to miss use of penicillin in

the study area and the bacteria develop resistance through time.

Among gram-negative isolates, we found that K. pneumoniae sensitive to ampicillin (45%), in
contrast to study conducted in Iran by Rezaecizadeh etal. found that (87.5%) resistance to
ampicillin, [45]. This might due to the difference methodology and study design used in the study

period.

Even though there are geographical differences in the drug resistance pattern of bacteria, the
problem is growing emergence of multidrug resistance strains. In this study, 75% of the isolates
showed multiple antibiotic resistances (Table 5.7) in agreemet with a study conducted in Gondar
by Mulat et al. [25]. This may be due to the absence of guidelines regarding the selection of drugs
and social trend of inappropriate use of commonly prescribed drugs. The highest multiple drug
resistance was also observed among gram negative bacteria’s from which Proteus species showed
highest multiple antibiotic resistance similar with previous studies in Iran by Rezaeizadeh et al.

and Gondar by Mulat et al, [29, 25].

Gram stain and AFB stain

Gram stain and AFB stains are an easy and rapid method to diagnose an infected body fluid in
microbiology laboratory. Allowing presumptive diagnosis in the majority of cases with sensitivity
of greater than 90 % [41]. In this study for all of body fluids had used gram stains, AFB, WBC
analysis. To enhance the detection of bacteria and used as confirmation of culture results test , in
agreement with study done in Iran by Kerr et al., in turkey by Dogan et al, in Angola by Peltola et
al., in Brazils by Langra et al. [ 34,15,47, 46].

WBC was done for suspected cirrhosis with ascites, and the polymorph nuclear count (PMN) >
250 / mm3 of cells counted for SBP [37, 49]. In agreement with our study 51.5% (17 /33) of
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ascites fluids had polymorph nuclear count (PMN) >250/ mm3. Spontaneous Bacterial Peritonitis
(SBP) is a frequently occurring infectious in patients with cirrhosis and ascites. To diagnosis SBP
require such parameters of culture positive and/or the neutrophil count > 250 cells/mm3, there are
three mechanisms involved in this infections pathogenesis: deficient local immune response
(decline of phagocytic activity by hepatic macrophages), bacterial overgrowth in the intestinal

lumen, and functional and structural alterations in the intestinal mucosal barrier [11].

7. Limitation of the study
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The methodology could not identify anaerobic bacteria's using simple candle jar methods and

increased the number of culture negative isolates.
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8. Conclusion

Out of 384 body fluids 173(44.1%) of body fluids had abnormal white blood cell count among
them 91 of body fluids had (21.1%) polymorphic differential feature. The prevalence rate of
bacterial isolated in these sample were 14.0 %, the highest isolates were observed in CSF
n=31/54(57.4%), it was collected from <20 year old. The most common isolated bacteria from
different body fluids were k. pneumonia 9/32 (17.0%), coagulase negative staph 8/22 (15.0%).
Even though the previous study assessing to body fluids were less, however a few of studies
predicted that the choice of drugs in the treatment of bacterial isolates from body fluids is quite
narrow. Similarly in this study both game-positive and gram-negative bacteria had shown multi
drug resistance 72 %(n=16/22) and 96%(n=29/32) respectively. Most of gram-negative bacterias
were highly resistance to Gentamycin 65%, Ampcillin 62%, and Ciprofloxacin 53%, while less
resistance to Amikacin 31%. Similarly in gram-positive bacterias high level of resistance to
Erythromycin 59%, Trimethoperem-sulphamethoxazol 50%, and Clindamicin 45%, while less

resistance to vancomycin 10%.
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9. Recommendations
+ Identifiy the profile of bacteria from body fluid with their antimicrobial
susceptibility is recommended to clinician for treating infected body fluid.
+ A regular monitoring of antimicrobial resistance patterns of infected body fluid is
essential to prevent further emergency and the spread of antimicrobial resistance.
+ Effective antibiotic policy and infection control programs combined with good
medical practices can help in controlling the cause of antibiotic resistance or

multidrug resistant strains.
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Annexl:Laboratory procedures for biochemical reactions and drug susceptibility testing

(CLIS guidelines).

I. Specimen Collection, Transport and Handling

A Specimen collection:
All body fluid were collected by physicians using aseptic procedure, and send in to labratorys for
analysis of protein, glucose, WBC and culture.
B. Specimen transport and handling
All body fluids collected 3-5 ml , and centrifuging at 2,500 rpm for 10 minutes to concentrate any
organisms of present. If less < 1 ml of body fluids were received directly, samples were
inoculated in to the media. CSF stored at 37 C°-degree incubator to maintain body temperature or
keep at room temperature. CSF never be refrigerating because fastidious organisms may not
survive at lowered temperatures.
a. Cloudy specimens were not centrifuged.
b. The sediment is plated to media, and did for gram stain, and AFB.
I1. Direct Examination

e Appearance of fluids, WBC,Gram stain , and AFB

White Cell Count (WBC)
Body fluid were counted for leukocytes and differential by manual method and authomated
sysmex (kx-5014) machine.
Procedure of Manual method
e Two type of body fluids clear(no need dilution) and cloud / tramatic(diluited by 2% acetic
acid)
e Dilute the cloudy body fluids 1:10
e Mix and Place the diluited fluids in to the cover glass and the counting chamber
e Allow the mixture to flow under the cover glass until the chamber is completely charged
and allow the cells to settle
e Count the white cells in the four corner area
e WBC/mm3= No. of cells X dilution factor/volume

e Differentials by wright stains report for poymorphic feature and monomorphic feature
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Procedure of gram Stain
Organisms are classified according to their Gram stain reaction - Gram positive and Gram
negative. Gram-positive bacteria have thicker and denser peptidoglycan layers in their cell walls.
Iodine penetrates the cell wall in these bacteria and alters the blue dye to inhibit its diffusion
through the cell wall during decolourisation. Gram-negative cells, which do not retain the
methyl/crystal violet, are stained by a counterstain of safranine.

e Prepare a smear and heat gently to fix.

¢ Flood the slide with 0.5% crystal violet and leave for 30sec.

e Tilt the slide, and rinse slide gently with water.

e Flood on sufficient (1%) Lugol’s Iodine.

e Tilt the slide and wash off the iodine with water.

e Decolourise with 95 - 100% ethanol or acetone.

¢ Rinse with water.

¢ Flood the slide with 0.1% counterstain safranin.

e Rinse with water and dry obserb using 100x(immersion oil)
Interpretation
Gram- positive organisms stain deep blue/purple.
Gram- negative organisms stain pink/red.
Ziehl-Neelsen stain (for acid fast bacilli)
This staining technique is used to demonstrate the presence of acid and alcohol fast bacilli
(AAFB) which have waxy envelopes that make them difficult to stain and decolourise. In this
method heat is used to help drive the primary stain into the waxy cell walls of these difficult to
stain cells.

¢ Flood the slide with strong carbol fuchsin.

e Heat the underside of the slide gently until steam rises but not boiling.

e Leave for 3-5min keeping the slide moist with stain.

e Rinse the slide well in a gentle and indirect stream of deionised water until no colour

appears in the water.
e Decolourise for 10-20sec with a (3% v/v) acid-alcohol solution and then rinse well with
water. Repeat the decolourising and the washing until the stained smear appears faintly.

pink and the water washing off the slide runs clear.
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e Counter stain with (1% w/v) methylene blue or malachite green for 20-30sec.
e Rinse with water and allow to dry.
e Apply immersion oil and view under a transmitted light microscope.
Interpretation
Positive result: Acid-fast organisms appear red.
Negative result: Non-acid-fast organisms appear blue
II1. Culture Setup
e Blood agar, Chocolate agar, MacConkey agar, nutirate broth, and incubated media at

37°C for 24 -72 hours

IV. Culture Interpretation
All body fluid are sterile so any organisms that grow, regardless of the quantification, are going to

be process for identification and sensitivity.

C. Culture and identification

a) Suspected growth of any organism from body fluid on blood agar, chocolate agar and
MacConkey agar.

Positive/present 0 Negative/absent O

b) Identification steps for suspected colonies

Gram stains/AFB stains/Oxidase test positive O /negative 0/Catalase test positive O /negative

o/Coagulase test positive O /negative o/Lactose
c¢) fermentation from MacConkey agar
[J Lactose Fermenter/[] Late Lactose fermenter/[] Non lactose fermente

d) Biochemical reactions
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Identification of bacterial isolates involves the use of biochemical screening Medias. Indole,
Urease, Mannitol, Triple sugar iron (TSI), Citrate, Motility, Lysine Decarboxylase, Mannolet ,

and Oxidase tests.

Biochem Indo | Urea Man TSI Cit MA X
cal

reactis

Result
positive/negativ

€

Gram negative

rods

Key: LDC = Lysine decarboxylase, Man = Mannitol (mannite), Triple sugar iron (TSI), Ox =
Oxidase test, Cit = Citrate test, Mot = Motility, Ind = Indole test, Urea = Urease, H2S = Hydrogen
sulphide (blackening), R = Red-pink (alkaline reaction), Y = Yellow (acid reaction), d = different

strains give different results.

A. Indole test: Few colonies of the culture will be inoculated into peptone water and incubated at
370C for 24 hours. Few drops of indicator (Kovac’s reagent) will be added and gently shake to
mix well. Colour change will be then observed. If the layer of indicator reagent turns to red within
1 minute, it is Indole positive (positive result). If the layer of indicator reagent remains yellow

within 1 minute, it is indole negative (negative result).

B. Urease test (Christensen’s (modified) urea broth): Urea agars will be inoculated heavily
over the entire surfaces of the slants in bijou bottles. The cap will be loosened and then incubated
at 370C for 3-12 hours. A urease-positive culture produces an alkaline reaction in the medium,
evidenced by pinkish red color of the Medium. Urease-negative organisms do not change the

color of the medium, which is pale yellow-pink.

C. Triple Sugar Iron (TSI) Agar Slant: Using a sterile inoculating needle, stab the butt of the

LIA slant twice then streak back and forth along the surface of the agar with the organism.
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Incubate at 37°C for 18 to 24 h. If acid slant—acid butt (yellow—yellow): glucose and sucrose
and/or lactose fermented. If alkaline slant—acid butt (red—yellow): glucose fermented only. If
alkaline slant—alkaline butt (red—red): sucrose and glucose not fermented. The presence of black
precipitate (butt) indicates hydrogen sulfide production, and presence of splits or cracks with air
bubbles indicates gas production.

D. Citrate utilization test using Simmon’s citrate agar: Simmon’s citrate slopes will be
prepared in bijou bottles as recommended by the manufacturer (stored at 2-80C). And slopes will
be then stabbed and incubated at 370C aerobically for 48 hours. Blue colour indicates a positive
reaction and if Simmon’s citrate agar slopes remained as green in colour indicate negative

reaction.

E. Motility Test (using motility agars): Motility agar will be prepared and inoculated with a
straight inoculating needle making a single stab about 1-2cm down into the medium. The motility
will be examined after 35-370C for 24 hour. Motility will be indicated by the presence of diffuse

growth (appearing as coloring of the medium) away from the line of inoculation.

F. Lysine decarboxylase: Decarboxylation of lysine can be detected by culturing bacteria in a
medium containing the desired amino acid, glucose, and a pH indicator bromcresol purple. The
acids produced by the bacteria from the fermentation of glucose will initially lower the pH of the
medium and cause the pH indicator to change from purple to yellow. The acid pH activates the
enzyme that causes decarboxylation of lysine to amines and the subsequent neutralization of the
medium. This results in another color change from yellow back to purple. Bacteria that
decarboxylate lysine turn the medium purple. Inaddition bacteria that produce H2S appear as

black colonies.

G. Oxidase test: A piece of filter paper is soaked with a few drops of oxidase reagent. A colony
of the test organism is then smeared on the filter paper. Alternatively an oxidase reagent strip can
be used. When the organism is oxidase-producing, the phenylenediamine in the reagent will be

oxidized to a deep purple colour .
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3. Antibiotics susceptibility result for Bacteria isolates

Isolated antibiotics | A |A | C G |[CT |[N |[TE|SX |FO |O |IM

<
<
<
>~
®)
e}
—
>
>~
tr

bacterial

Suscep
tibility | S
Patern | I

R
NOTE: Amoxacillin(AML), Chloramphericol(C), Ceftriaxone(CRO), Cefotaxime(CTX),
Tetracycline(TE), Gentamicine(GM), Amoxicilin-Clavulanic acid(AmC), Cefoxitine(FOX) ,
Norfloxacin(NOR), Oxacillin(OX), Imipenem(IMI) and Merepenem(MEM)

Inoculation of Test Plates

o Optimally, within 15 minutes after adjusting the turbidity of the inoculums suspension, a
sterile cotton swab is dipped into the adjusted suspension. The swab should be rotated
several times and pressed firmly on the inside wall of the tube above the fluid level.

o The dried surface of a Mueller-Hinton agar plate is inoculated by streaking the swab over
the entire sterile agar surface.

o The lid may be left ajar for 3 to 5 minutes, but no more than 15 minutes, to allow for any
excess surface moisture to be absorbed before applying the drug impregnated disks.
NOTE: Extremes in inoculums density must be avoided. Never use undiluted overnight
broth cultures or other unstandardized inoculate for streaking plates.

Application of Discs to Inoculated Agar Plates

The predetermined battery of antimicrobial discs is dispensed onto the surface of the inoculated
agar plate. Each disc must be pressed down to ensure complete contact with the agar surface. The
plates are inverted and placed in an incubator set to 37c within 15 minutes after the discs are
applied.

Reading Plates and Interpreting Results
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After 16 to 18 hours of incubation, each plate is examined. The diameters of the zones of
complete inhibition (as judged by the unaided eye) are measured, including the diameter of the
disc. Zones are measured to the nearest whole millimeter, using sliding calipers which is held on

the back of the inverted plate.
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Annex II: English version of participant information sheet, consent form and questioner
Participant information sheet

Department of Medical Laboratory Science, School of Allied Health Sciences, Collage of Health
Sciences, Addis Ababa University, Addis Ababa, Ethiopia

Title

Bacterial isolate and there susceptibility pattern from body fluid at Tikur Anbessa specialazed
Hospital, Addis Ababa, Ethiopia.

First, we would like to thank you in advance for your cooperation and consent in participation in
this study. Please read or listen when it is read for you about the general information of the study.
If you have any question regarding the study, please ask free

Background information

Body fluids serve as a medium for carrying nutrients and waste products from the cells as well as
among cells. Different types of body fluids are included in our body like Urine, Amniotic fluid,
seminal, saliva, and sweet, Pleural, Peritoneal, Cerebrospinal, Synovial, and Pericardial etc. The
most common types of samples that are routinely encountered in the clinical laboratory such as;
Pleural, Peritoneal, Cerebrospinal, Synovial, and Pericardial etc. All these body fluids are usually
sterile microorganisms like bacteria, fungi, virus and parasites may invade and infect the body
fluids and results in severe disease like; meningitis, spontaneous bacterial peritonitis (SBP),
pleural effusion (PE) , Pericardial effusions, and Septic arthritis. To be able to diagnose and
manage properly, those patients who had body fluids cased by bacteria’s, it is necessary to treat
patient using antibiotics to reduce the morbidity and mortality.

Aim of the study

The purpose of the study is to determine the profiel of bacterial isolate and their susceptibility
pattern from body fluid at Tikur Anbessa University Hospital, Addis Ababa, Ethiopia.

Benefits for participants

Study participants will not have any financial incentives or other inducements from participating
on this study. However, results have bee given to their physician for treatment or to get
counseling. Most importantly, this study will contribute to provide information or data for future
and further nationwide study and to develop health programs for health policy makers.

Risks and complication
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There is no considerable risk to the participants during their participating in the study other than
the painful at the site of puncture during collection of body fluid ,especially collection of CSF it
is boring and painful such like CSF sample must be handle with carefully and samples not be
discarded until all investigation completed ,if there is any dalliance the sample shoud be stored at
room temperatures, and it doesn’t need refrigerator.

Confidentiality

In order to maintain the confidentiality of participants’ information, the name were not be given
and the samples were be coded. Participants were not be prohibited to stop or withdraw at any
time from the study. No personal information were be disclosed to third party or was not appear

in any report from this study.

Assurance of Principal Investigator

I put my signature below to confirm you that I take over the responsibility for the scientific ethical
and technical conduct of the research project and for provision of progress reports for all
stakeholders of the research project.

Frehiwot T/haymanot (PI): Signature: Date:

Note: If you have any questions about this study, feel free to ask now or anytime throughout the
study by contacting:

PI Address: Frehiwot T/haymanot : Department of Medical Laboratory Sciences, Collage of
health sciences, Addis Ababa University, Addis Ababa, Ethiopia

E-mail: frehiwo2005@gmail.com; T\el.: +251911864285

Informed consent

I have been informed about the study, which plans to determine the prevalence and antimicrobial
resistance of bacterial isolates from body fluid at Tikur Anbessa University Hospital, Addis
Ababa, Ethiopia. The objective and the application of the study was briefly explained to me.
Moreover, I have been well informed of my right to refuse information, decline to cooperate and
drop out of the study if I want and none of my actions will have any bearing at all on my overall
health care.

It is therefore with full understanding of the situation that I agreed to give the informed consent
voluntarily to the researcher to give for the mentioned study. I agreed that the specimen were be
tested for any bacteria. I have had the opportunity to ask questions about the project and received

clarification to my satisfaction in a language I understand. I was also informed that results for the
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analysis of body fluid isolates of any organism will be given to the health facility and that I may
ask the information if I want.

I hereby give my consent for giving of the requested

information and specimen for this study.

Participantcode: Signature: Date:

Socio demographic factors and patient identification
A. Patient Identification

1. Patient name---

2. Hospital registration no-----------------
3. Age--
4. Sex
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Annex III: Amharic Version of the participant information sheet, Consent form and

questioner (PAF3&4PT avl% PRE 08PL7I 107, G aPMPP)
3.1 PO F avlE P
A0 ANN RLACAT MS 4270 DAS: fUNICT ANG-R4 AL 4.7 CTavrHACHT: NA4.0 ANO hha7: N
PEC AMNA PATHA QAT ONESEPT AL A7HCORCO 70017 AGNTATLS & AT
a7f M0 hFhav-t OCHET T10P § AL ALt PADT CVFCTH LLBE WG aPWAPET 100t
AmPAL avls
0TG-k PATEP AN ALaPN1T7 hav@A?P (4-1:- LUTT $& (FFhhA A0 O AINNAL
(rFhhé £29°m: AT9.0-9° 106 LAV IAPFT 11C Nav-i- N19rF LBk
av9)(1.
ATHATLe ¢ P07 aP0Le N0 OFALR TUPALT PoloPm- 8muS TG AP NGAT° AL P97.0LCAT
Pt AG PADTIL OO NGHETOT 05 LLHA:: (FALI® NF81 VICT @-OT ATLTF UHOT P9
AS TEF PIE PONTET 10+ ALYIC PIT o k@ AT AT TUPALT PPt (RS
NIt LTLET APT NeFT D7 RTC LHNE M TenT149° KLY ANESEPT A&t Nhets
L8 CUFCYT QUG APAP PPk T957 O-ANAN ALLIFA: 2O LUT NG hets 4T
hoantae 044 Noehahd eh04T0A0T T AgvPin PAD<T ACTT hT9.0-9° APV 190 PAQLT
PAHCHE TIPP AMI° ANLATL 1D+
PGk AATT
A% ANO Dto9: (1 PRC AN PATIA QAT OhESEPT AL ATHCONTCA 27107
AGAOEATLE § AGTE aP07 (0 hFhoot ACTET TIOP § ALt PADT CITCHF £LBT WS
aNAPET T
ATGE TAFLPT LOD AP TPT°
07PGE ATLATS GPLET HAFAPT 990 AL PT7HN h&P PAD-9°:: 11C 17 N TGk av(lt HUPALT
APTTOFO- HAFEPT NOLaPANFTFO- SPOTH A AAG>PT OC (9310 ANdAL U1 vh9°S
W19LLANT D RLLIA::
0Pk FAFLPT AR PAD- 8T AT HHITE FC
(LY PG AL NoAteP ALCANP PTLTFA AT89° 141 AQFCI:: AHY TG PPNt PRI
Gav-G
hh7&® eo1.P0L AT om't9® h 5 1A, AFC (h 1 -2 248 977h.g) 1@-:: gY9° heents (et
Nh-teC
OmSP AL I°19° ALYE & T ALLCOI°:: AOTT 9°Cavs- P Ort (Lo m(It OATI® (L7
go79° AP 9%t PAQLIP::

Pavl 8 TLOTER AmONP
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PILAMT a0l 8 A TGE OPTI° 1P1 hH 034 ArF LHEF a0 (o> TLATERrE P7.MNPT vl m-9°
PILLHA. 1A° ALPT NPAL BTC QUPGA:: (TG E AL AP (AT LH PTI$I° OLI° eoIRL T av-(1t
ANPT:: QY avl8 (177 PE PTLOHG vl NAAT L ALTT P7LT N LIPGA:: NIPeR.LAI° PTG
@yt ATLaPANT @ ANA ATGE AATT AF 091108 LIPGA::

LAF@: OAHY TG TTEO9P PP NAPT NG9 10 hHY OFF Otaneiet A8 saPT
aMmeP e aN::

PPG +aPLTNLD- WL

aAQ 2LN AT0E Phh9PG ANGF4 HNTACE, 8.7 CTavrH: tmS 4270 hAS: A%0 ANN RLOCAL-
A%0 ANOE AR

A-T28407 ferhiwo2005@gmail.com

aAh 7 +251911864285
3.2 0.9 a1, b

NA%0 AN hto?: 0 PRC AMNA PATIFA @O AnESPPT O HALP A CantCA Po1.0AT7
AGOEATLY § AT aP02P (02 hFhaot ACHET T10P § APt LADT LVHCTE £48E AT
aINAPEY T00T 071N CoN AL ATITPGTE (avAlt 1918410 TG AL AGPATE aPPRi PGk
GATIG PGP AHINRAGTA:: 19PMBE AL PIPAMM. PhL av+( aP/BI° 1P PLIP GG Myt NTLATC
A7LTOH F1CTA:: O TenT18° TGk QNT AAPATE av1h ALIPIT 19775 @9° LH TG+ 040
@AY OMTF ZILITAGT MLV PPRIET P°I9° ALY aPTFANT ATRITLCHNTT N9110 T8 FAu-::
QA1 v-33@7 09920 0997 (LPLYrE (9PCI4 AL AGATE Atavs a1, 4. PLTATEY
APFAU-:: (FRTIEIP PIPAMA. PLIP Gav-G hG PP GavG AR THCANECANNELLPT J°Cav P
AF WILTOL H1CT AATIPFAU-:: TITFOI9° PA1NTTT 11C PaPmeP LA AT 09107 £k
aAN ATTFAU-:: 6 T169° QU-d® PANLFS PPCaPe AT AFEIT A2L9LATE b TI0P
gt 97T WLV TIICTA:

Al AR AN LUT U N97ISHA 9°CI°4% AL
AAz avZ8 WG PLI° Gav<G Aavqmvt +OTII°FAU-:: &CTT +7%

av /B PALAM. AA &CTY

aome,P

NA%.0 AN RZaCAE PmG 4270 DAE: 2AhNIPS ANG-R46 4. T CTav
Lch PoMPP P& OATAFLPT hanPAL avlB ¢ ANGF@< (AR THCANTCAPT) ok AT
PLFAty  PPRIOTF ATIOP 0914 adm@d 10 aomPeY  PULeAPA®- (TPSE  LH
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pravmo-(Fo-) f4CH AAGPP (LT aPmPd PTLPAD: TGE NTLNEENT O 1®<:: AT avanF §
FONAGER LT H2& TEEPTFT 07794 ATONQ (3950 AP &CF WISPNAT MFUFS

ATMme PN

otkao- (190 q.9°. AL (N&A-NTTT)-mmmmmmme e
A Fm aP\L RP(C-mmm - ALea (hdh H7

-—- 2480 ANaN@- (9° 2 S —— A O ——

V. AANGHG @ AmPAL aolB
1. POGHF @ hge

2. h&9Y --

3.2 —

4. echh9°q aoA P & TC
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