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Original Research Article

Post-surgical infection and antibiotic susceptibility patterns of bacteriaisolated from
admitted patientswith signs of infection at Jimma University Specialized Hospital, Jimma,

Ethiopia.

Running heading; Nosocomial infection & isolate antibiotic resyze.
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Abstract

Introduction: Nosocomial infection (hospital acadrinfections) poses a significant burden and
threat for public health. Treatment of such infexsti is becoming difficult due to resistance of

antibiotics to the bacteria that circulate in thaeshital environment

The aim of this study was to determine the praditel drug resistance pattern of bacteria isolated

from inpatients with clinical signs of infection.

Methodology: A cross sectional study was done diepe admitted to surgical and
gynecological wards. All patients were followediudischarge. Patients who had shown signs
of infection after 48 hours of admission were intewed for some socio demographic and
associated factors data. wound swab, urine andildpecimens were collected and processed to

isolate and identify bacteria. The antibiotic séwy pattern of the isolates was done.

Results: The overall prevalence of culture positigsocomial infection was 35%.
Staphylococcus aureus, coagul ase negative staphylococci, E. coli, andPseudomonas species

were the most frequent isolates. Nearly 100% ohGpasitive and 92.6% of Gram negative
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isolates had shown multi drug resistance againstommore commonly used classes of drugs.
Conclusion: The observed multi drug resistanceahtke isolates is very worrisome and

demands immediate attention.

I ntroduction

Nosocomial or Hospital-acquired infection (HAI) ¢mues to be a major public health concern
throughout the world because of the associated igigrpmortality and socioeconomic costs
(1,2,3).It can prolong duration of stay in hospital, in@esthe cost of health care and the risk of

emergence of multiple antibiotic resistant micr@mgms (3, 4).

The most frequent nosocomial infections seen aegimonia, intra venous device related blood
stream infection (BSI), surgical site infection (5&nd urinary tract infection (UTI) (5). These
infections are usually caused by bacteria includioggulase-negative staphylocodcoks),
Saphylococcus aureus, Enterococcus species, E.coli, Klebsiella species and Pseudomonas

species (6,7).

Nosocomial infection occurs among 7-12% of the haBped patients globally with more than
1.4 million people suffering from its complicatior®®egionally, it occurs in 5%-10% of all
hospitalizations in Europe and North America. Fenthore, it occurs in more than 40% of
hospitalizations in parts of Asia, Latin Americadasub-Saharan Africa (8,9,10). Treatment of
nosocomial infections is becoming difficult duethe increasing trend of antibiotics resistance.
This condition increases the morbidity and monyadissociated with infections. It contributes
substantially to the rising costs of care whichgsociated with prolonged hospital stays and the
need for more expensive drugs. Therefore curneotledge about the etiologic agents and

their antibiotic susceptibility pattern of the iatds is essential for appropriate therapy.
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In Ethiopia, a report from Tikur Anbessa and Me&édibspitals indicated how the problem is
serious (4,5,11,12). In Jimma University SpecediHospital (JUSH) only few studies were
done on patient samples in the year 2000, 20026608 (13,14, 15). These studies reported high
bacterial resistance against commonly used anitidtlowever, none of these studies included
surgical and gynecological wards of the hospitalsiBes, most of these studies were done more
than 10 years ago and could not reflect the cupietire of the problem. One recent study
conducted in 2011 reported high indoor air backéved at surgical wards and operating rooms
of JUSH as compared with the standard expectedmalo bacterial load. This report suggested
the need of doing a study to depict the nosocomiattion burden and the bacteria profile of

isolates on patients who are admitted and have tBaeiving medical care in these rooms (16).

Hence, this study was done to determine the magdmibéi nosocomial infection, bacteria profile
and drug resistance pattern of the isolates amoagaomial suspected patients admitted to

surgical and gynecological wards to generate ingmbitbase line information.

Materials and M ethods

Study settings and selection of participants

Hospital based longitudinal study was carried ooinf June, 2012 to February; 2013 at Jimma
University Specialized Hospital (JUSH). The hodpgaertiary level hospital which is found in
Jimma town, Oromia region and 352 Km away from Adélbaba (capital city of Ethiopia) in
South West direction. According to the data obtaiftem the hospital statistics department,

JUSH has 11 wards, about 444 beds and 861 healfdsspronals. Jimma University Specialized
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hospital besides its being a teaching hospitakavides services to over 1 million populations in

the region. It is the only teaching and referragital in South Western Ethiopia (17).

Inclusion criteria:-. All patients admitted to siogl and gynecological wards, who had elective
or emergency surgery, with no clinical signs anthspms of infection within the first 48 hours,
and with negative urine culture for asymptomatictbauria at admission were included. Such

patients have been followed up to the date of @igghfor signs of infection.
Definition of suspected cases

In this study, presentation of at least one of sstjge signs [fever (F38°C), urgency,
frequency, dysuria, supra-pubic tenderness andehidny catheter insert] was considered as a
clinical sign for urinary tract infection (UTI). kewise, presentation of at least one of [fever
(T%38°C), pain, tenderness, localized swelling, redniesat, abscess or drainage] was
considered as clinical sign for surgical site itif@t (SSI). Presentation of at least one of
indicative signs (fever (538°C), chills, hypotension (systolic pressure <90miigauria

(<20cni/hour)) was considered as a clinical sign for blstsdam infection (BSI) (18).

Definition of proven nosocomial cases

Confirmed blood stream infection (Septicemia) - presence of fever §$38C), chills, or
hypotension accompanied with a positive blood calfor isolated organism is not related to an
infection at another site or for common skin contants isolation of the same bacteria from
blood samples drawn at two different occasions.(18)

Confirmed urinary tract infection- the presence of dysuria, urgency and frequencyionétion
and cloudy urine after admission or instrumentatibarinary tract followed by significant
bacteriurea. In this study mid-stream urine cukusith>10" colony forming units (CFU) and

4



85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

catheterized urine with10? colony forming units were considered as signific&@n top of this
indwelling catheter infection was defined by ismatof bacteria during the presence of

indwelling urinary catheter or within 7 days beftine onset of the symptoms (18).

Confirmed surgical siteinfection- presence of pus or infected fluid at the sitefmdrative
incision that occurred until discharge after therapive procedure followed by isolation of
bacteria from the discharge.

Sample size

The sample size (n) was calculated using the peacal of nosocomial infection 13% in Tikur
Anbessa, Addis Ababa, Ethiopia (11). The expectacgm of error (d) taken was 0.05 with the
confidence interval (/) of 95%. The sample size was calculated usinglesipopulation
proportion formula (19). Considering 10% contingefar unknown reason, a total of 192

patients were the minimum estimated sample sizéhfsrstudy.
Social demographic data and specimen collection

All admitted patients during the data collectiomipe were followed daily by the researcher and
data collector nurse. Patients who fulfill the usibn criteria during admission and developed
signs of infection during follow up were consengadl interviewed by pre-designed and semi-
structured questioners for socio-demography ancesasrociated factors data. Then, urine
sample, wound swab and venous blood samples wheeteal following strictly standard
operating procedure of sample collection for bastegical investigation (20,21).hen,
immediately the samples were transported to Jimmadusity Medical Microbiology laboratory

(located in the same compound) for further procegsi
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Specimen processing and bacterial identification

Urine and wound swab specimens were inoculatedloodBagar, Mannitol Salt agar and
MacConkey agar (Oxoid Ltd, Basingstoke Hampshit€) Bhd processed using standard
procedures (20,21)Venous blood samples were drawn in duplicate oarsgp occasions and
directly dispensed into Brain-heart infusion (BHipth (Oxoid Ltd, Basingstoke Hampshire,
UK) and processed as described previously. Batisdkates were identified using colony

morphology, Gram reaction and different biochemieats (20,21).

Antibiotic sensitivity testing (AST)

Antibiotic sensitivity testing was done using KifBauer modified disc diffusion technique
(22). Antibiotic discs selection was made base€mcal and Laboratory Standards Institutes
recommendations (23). Accordingly the antibiotisadi used for Gram positive bacteria were ;
Ampicillin (AMP, 10ug),Ceftriaxone (CRO, 3@), Chloramphenicol (C, 3@),Ciprofloxacin
(CIP, 5ug), Cloxacillin (OB, ug), Doxycyclin (DO, 3@g), Erythromycin (E, pg), Gentamycin
(CN, 1Qug), Nalidixic acid (NA, 3@g), Nitrofurantoin (FM, 30Qag). Norfloxacin (NOR, 1g),
Oxacillin (OX, 5ug ), Penicillin G (P, 10 1U), Tetracycline (TTC, 3§), Trimethoprim-
Sulphamethoxazole (SXT, 2§). The disc used for Gram negative bacteria wngoxicillin
(AML, 25ug), Amoxicillin-Clavulanic acid (AMC, 30g), Ampicillin (AMP, 1Qug), Ceftriaxone
(CRO, 3Qug), Chloramphenicol (C, 3@), Ciprofloxacin (CIP, hg).Gentamycin (CN, 1),
Nalidixic acid (NA, 3@g), Nitrofurantoin (FM, 300g), Norfloxacin (NOR, 1(g), Tetracycline

(TTC, 3Qug), Trimethoprim-Sulphamethoxazole (SXT u2).
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All antibiotic discs were from Oxoid Ltd, Basingk®Hampshire, UK. Standard reference
strains ofS aureus (ATCC 25923)E. coli (25922) andP. aeruginosa (ATCC 27853) which
were sensitive to all the antibiotic drugs weredusecheck the quality of culture media and the

potency of antibiotic discs.

Data management and analysis

Data were collected and checked for completene#gde cleaned and entered and analyzed
using SPSS windows versionl16. Descriptive statistrequency of drug resistance and MDR
pattern of the isolates, frequency distributiosofio demographic and associated factors were
done. Chi square test was used to see the assadiiween some factors with culture proven

infection. P-value<0.05 was considered statistycsitjnificant.

Results

A total of 500 patients were admitted to Surgiagat350) and Gynecological (n=150) wards.
From the admitted patients only 200 patients (46B®wed clinical signs of infection (figure 1).
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Total admitted patients
(N=500)

\ 4

Surgical ward (n=350)

A 4

Gynecological ward (n=150)

A 4

Follow-up and clinical evaluation for sign of

nosocomial infection

Patients with sign of
infection (n=151)

) A

\ 4

Patients with sign of
infection (n=49)

Urine, Blood and swab

specimen

A

y

Culture of the specimen
(n=200)

A 4

A 4

[ Culture positive (n=70) } [ Culture negative (n=130) ]

Fig 1 Overall work flow

The median age of patients with clinical sign déation was 35 years with a range of 18-75

years. The four main reasons for admission in sargvard were; intestinal obstruction

23(15.2%), goiterl9 (12.5%), laparatomy 17 (11.28%g cholecystectomy 16 (10.5%).

Likewise the four major reasons for admission ingpology ward were; cesarean section 11
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(24.4%), Myoma 11 (22.4%) and ovarian tumor 8 (¥9.3The median length of hospital stay

for admitted patients with clinical sign was 11 slgsanges from 3 to 45 days).

From 200 patients that fulfilled the case defimtmf hospital acquired infections, 70(35%) were
culture positive. The most frequently encounterdddtion was surgical site infections (SSI) 33
(47.1%) followed by UTI 21 (30%). Patients who Heath blood stream infections (BSI) and

SSlI were 13(18.6%).The least 3 (4.3%) frequenciida was BSI.

Majority 40 (57.1%) of culture positive nosocomgatients were males and the rest (42.9%)
were females. Nineteen (27.1%) patients with uginaatheter and 12 (17.1%) patients with

intra-venous (IV) cannulation had developed culpositive nosocomial infection (Table 1).

Table-1 Socio demographic and some associated$agistribution among participants.

Associated factors Nosocomial infection

Yes n (%) No n=130 (%) p-value

Sex

Male 40 (57.1) 63 (48.5)

Female 30 (42.9) 67 (51.5) 0.529
Age

<65 61 (87.1) 126 (96.9)

> 65 9(12.6) 4(3.1) 0.007
Wards

Surgical 55(78.6) 98 (75.4)
Gynaecological 15(21.4) 32 (24.6) 0.912

Catheterization

Yes 19 (27.1)  5(3.9)
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No 51 (72.8) 125 (96.1) <0.001

IV canulation

Yes 12 (17.1) 4 (3.1)

No 58 (82.9) 126 (96.9) <0.001
Total (n) 70 130

In this study a total of 111 bacterial etiologieats were isolated. Majority 67 (60.7%) of the
isolates were Gram negative bacteria and the #8843%) were Gram positive. The most
predominant isolates we8taphylococcus aureus 22(19.6%), coagulase negative staphylococcus
21(18.7%)Escherichia coli 9(8.0%), andPseudomonas species 8 (7.0%)(Table 2).The list

frequentisolate wasS. pyrogen 1 (2.27) (data not included in table 2 due to ldservation)

10
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Over all 69 (61.6%), 25 (22.3%) and 18 (11.1%)hef isolates were detected from surgical site,
urinary tract and blood stream infections respetyiv&taphyl ococus aureus, Eschercia.coli and
coagulase negative staphylococceNS) were the main bacteria isolated from SSI, UTI and

BSI (Figure 2)

120 ~
100 - Others
Entrobacter

z 1 Acinetobacter
o
©o 80 - M Serratia
@
© H K.pneumoniae
()]
© I Providentia
8 60 -
s m Citrobacter
% M P.vulgaris
c
g 40 - m P.mirabilis
8 | K.oxytoca

B Pseudomonas

20 1 W E.coli
B CONS
0 - M S.aureus
SSI UTI BSI
Infection type

Fig 2 Percentage component graph of isolated bagcterelation to the type of infection. Where
SSI - Surgical Site Infection; UTI - Urinary Tidafection; BSI - Blood Stream Infection

Antibiotic susceptibility testing

Over all, Gram positive bacteria showed high Iefaksistance (> 80% resistance) to most

tested antibiotics. The isolates showed 100% eesist against Penicillin (P) and Doxycyclin

11
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(DO). Intermediate level of resistance (60-80%) esn observed against Ciprofloxacin (CIP),
Norfloxacin (NOR), and Trimethoprim-Sulphamethoxiaz(&XT) (Table 2). Surprisingly Gram
positive bacteria isolated from urine samples slib®@% resistance to nalidixic acid (NA), and
intermediate resistance for Nitrofurantoin (Tabje@ram negative bacterial isolate showed high
level of resistance against Ampicillin (AMP) andftti@aone (CRO). They also developed
intermediate level of resistance for most antiitéisted. However, low level of resistance
(<60%) has also been observed against Gentamybip @ profloxacin (CIP) and Norfloxacin

(NOR) (Table 2).

12



201

202
203

Table 2 Antibiotic resistance patterns of Bacteria isolatkestified from patients admitted to surgical &wyhaecological wards.

Saur | CoNS | E.coli | K.pneu | K.oxytoc | Enterobac | Citrobacte | Serratia P.mirablis | P.vulgari | Providen | Pseudo | Acineto

eus n=21 n=9 monia a ter r n=5 n=7 S cia monas bacter

n=22 n=>5 n=7 n=4 n=6 % n=6 n=6 n=8 n=4

% % % % % % % % % % % %
Amoxicillin- NA NA 66.6 80 100 NA NA NA 71.4 83.3 NA 87.5 NA
Clavulanic acid
Ampicillin 95.4 85.7 88.8 NA 10( NA NA NA 100 NA NA NA 100
Ceftriaxone NA 90.4 66.6 60 85.7 NA 100 NA 85.7 NA 100 NA 100
Chloramphenicol 90.9 95.p 33|3 40 28.5 100 50 100 7156 83.3 100 NA NA
Ciprofloxacin 59.1 76.2 44.4 20 57{1 100 50 80 42.8 16.6 50 50 50
Cloxacillin 90.9 100 NA NA NA NA NA NA NA NA NA NA NA
Doxycyclin 100 100 NA NA NA NA NA NA NA NA NA NA NA
Erythromycin 95.4 95.2 NA NA NA NA NA NA NA NA NA M NA
Gentamycin 81.8 85. 444 60 71.4 75 66.6 40 286 6.6p 66.6 50 50
Nalidixic acid NA NA 55.5 60 57.1 75 83.3 8p 85|7 33.3 66.6 87.5
Nitrofurantoin 80 50 55.5 20 428 25 50 50 71.4 383. 83.3 87.5 50
Norfloxacin 54.5 85.7 44.4 20 57|11 15 50 60 2B.6 .616 50 50 50
Oxacillin 95.4 95.2 NA NA NA NA NA NA NA NA NA NA NA
Penicillin G NA 100 NA NA NA NA NA NA NA NA NA NA NA
Tetracycline 90.9 95.1 55.5 NA 71.4 75 50 80 NA NA NA NA 100
Trimethoprim- 77.2 77.2 66.6 A( 714 100 100 50 85.7 83.3 100 NA 75
Sulphamethoxazole

NA; Not applicable.
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MDR patterns

Most of the isolated bacteria showed different mirig resistance (MDR) pattern agai
tested drugs. MDR is defined as bacteria, thatesistant to two or more classes
antimicrobial agents (24Based o this definition Gram positive bacteria showed M
pattern that ranges from&elasses of antibiotics. Likewise the MDR pattefigram

negative bacteria ranges fron®2tifferent classes of antibiotics (Figure
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— — . | = | . |
0 I — T —_— T — T — T — T — T — T =
eoe oéo Q})e Q>\’b oé\ Q,b‘o ég} Qé'b
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? Q* N\ 06\ 60 Q\b
S © \)6 {é ‘0
) © Q
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Figure 3. Percentage component griMulti drug Resistance pattern of bacteria isol:
from patients admitted to Surgical and Gynaecoklgiards, JUSH, Jimma Ethiop Where
For Gram positive bacteria: R1=single class resistance, R2=Pencilline+tetiauss,
R3=R2+Macrolids, R4=R3+Chlorarhenicol, R5=R4+Cephalosporint
R6=R5+Amonoglycosides, R7=R6+Sulphonamides and R&gRinolones For Gram
negative bacteriaz R1=single antibiotic class resistance, R2=PdmicikTetracycline,
R3=R2+Cephalosporines, R4=R3+Sulphonamides, R5=Rebfilans, R6=R5+Pencilline
combinations, R7=R6+Chloramphenicol, R8=R7+QuinefgrR9=R8+aminoglycosid

14



219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

Discussion

The overall prevalence of culture proven nosocomifalction among patients with clinical
signs was 35 %. This result is higher than previgiudies done in Ethiopia such as, Tikur
Anbesa Hospital and Mekele Hospital with prevaleoic#3% and 27.6% respectively

(11,12) Itis also higher than studies conducted in otleeinties such as 14.3% in Greece

and 13% in Tunisia (25,26).

The higher prevalence in this study might be relatéh high bacterial contamination of
Operation Room (OR) and surgical wards. Accordingrevious study report from this
hospital, aerobic colony count of the OR room vaaskeyond the set 5-8cfu/hr acceptable
standards for passive room (2&jpart from this time difference of the studies @balso be
speculated for this huge difference of nosocommi@dtion rate between this study and
previous report from Ethiopia, Tikur Anbesa Hoslpitadich was done towards the end of
1980's. It is known that through time there is asibility for microorganisms to spread in

hospital environment due to resistance developmagaihst available antibiotics.

In this study surgical site infection, with or watlt association with BSI (65.7%) was the
most commonly seen infection. This is because ohereased risk of getting an infection in
the hospital by direct invading of the patient'slipowhich favors the entrance of bacteria in
to normal sterile parts of the body. This infecteam be acquired from contaminated surgical
equipment, operation room, and prolonged hospéatin or from health care workers
(2).Our finding is higher as compared to local stadlone in Tikur Anbessa hospital with a
prevalence rate of 52.1% in 2009 and 52.4% in 28&fpectively (4,5¢owever, lower than
other local study done in St. Paul Hospital (200Bich had reported 79.4% prevalence (4).

Similarly it is higher than study findings reportiedm different countries such as from

15



243 Tunisia (33%) in 2006 and Swiss (30%) in 2005 whidght be related with the facility and
244  resource difference required for surgery (26,28,29)

245  Atotal of 111 bacterial etiologic agents werenitiftied from culture proven nosocomial
246  patients. Of these the isolation rates of Gram tiegand gram positive bacteria were 60.7%
247  and 39.3% respectively. This is in agreement witleosimilar studies done in Ethiopia
248  where more than 60% of the isolates were Gram neggs,11,12). Among the total 111
249  Dbacterial isolates from surgical site infecti@sgphyl ococcus aureus (15.9%), CoNS

250  (14.5%), andPseudomonas (10.1%), were the dominant isolates. Similar fimg$i have been
251  observed in Nigeria and Swiss (29,30).Among thedvacisolated from patients with UTI,
252 E. coli (24%),Klebsiella oxytoca (12%) andCitrobacter species (8%) were dominant which
253 is in line with many similar study findings conded in Ethiopia, Swiss and Nigeria

254  (5,29,31). Among blood stream infection isolatesNS (38.9% )Xaphylococcus aureus

255  (33.3%) ands. pyogen (5.6%) were the important etiologic agents and tigccomparable

256  with previous studies done in Ethiopia, Nigeriailan and Tanzania (3,5,32-34).

257  In this study both Gram positive and Gram negabaeterial isolates showed considerable
258  resistance to the commonly prescribed antibiotidsthiopia and particularly in the study

259  area, which is comparable with other local studlts done in Mekele, Addis Ababa,

260 Bahirdar, and Jimma (5,11,12,35,36)]. , High lesfalesistance (>80%) was recorded among
261  Gram positive isolates to many tested antibiotib&ctvis comparable with many other study

262  findings done in different countries (36,37).

263  More than 95 % of th8aureus are oxacilin resistant and are likely MRSA isofat€his
264  finding is consistent with previous reports fronmiGpia where 100% and >80% of the
265 isolates showed Methicilline resistance (11,20)is finding is also higher than (75%)

266  Methicillin resistance reported from Taiwan (37).

16



267 In this study Gentamycin, Ciprofloxacin and Norfa@in were relatively effective drugs for
268 the treatment of infections caused by Gram negaiaaterial isolates, which is comparable
269  with other local study results from Addis Ababa,kdie and Bahirdar Felegehiwot hospital
270  (5,12,35)The level of resistance is higher in Gram positise&compared with that of Gram
271  negative isolates. Possible reasons for this doejaross resistance to cell wall synthesis
272 inhibitors, their natural course of resistance @dliscriminate and frequent use of antibiotics
273 in the hospital and prolonged survival of Gram pesibacteria on hospital environment than
274  Gram negative bacteria. Our study findings arenie With other study results done in

275  Ethiopia (31,32,35).

276 According to the study report from different diriects of the world, currently resistance rate
277  to the commonly prescribed antibiotics in Ethiogiel other countries is alarmingly high

278  (38). Due to this great emphasis, attention should bergwhile treating infections caused

279 by hospital isolates. In Ethiopia it is a commoagice to purchase antibiotics without

280  prescription, which leads to misuse of antibiobgshe public. This contributes for the

281 emergence and spread of antibiotic resistance tagdathogens. Other causal factors can be
282  poor drug quality, poor hospital hygienic condiscnd inadequate surveillance, all of which
283  are crucial for good clinical practice and for oatal policies against antibiotic resistance

284  (12).

285  This study has few limitations and should be intetgd carefully. We were not able to

286 include pneumonia as one of the common nosoconfiattion. This is associated with the
287 inherent limitation of sputum sample which coulddoataminated by upper respiratory tract
288 floras and technical difficulty to employ invasisample collection procedures. In spite of

289 this, we believe this research clearly indicatedrttagnitude of the problem, the bacteria

17
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profile and antibiotic susceptibility pattern oftisolates in Jimma University Specialized
Hospital.

Conclusion and recommendation

High prevalence of bacteria nosocomial infectiod drug resistance rate was seen in
Surgical and gynaecological wards of Jimma Univergpecialized Hospital. This demands
an urgent attention to make a concerted effortitormze nosocomial infections and drug
resistance. Further study is recommended to ideatifl address the main determinant for the
observed problems.

Ethical consider ation

Ethical approval was obtained from Jimma Universiigllege of Public Health and Medical
Sciences Staff Research and Post Graduate coongjrudfice Ethical Review Committee.
Participant information sheet had been explainegdébential participants with clinical signs
of infection. Signature on consent form was reagifrem participants agreed to be a part of
the study. Based on the laboratory results, stadiyqipants were treated by the respective
Surgeon or Gynecologist on duty. Confidentialityrdbrmation was maintained by giving a

particular code to each patient and no name otiargavas mentioned during reporting.
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