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[bookmark: _Toc497812468]Abstract
Background:- Neisseria gonorrhoeae infection is the second most common prevalent sexually transmitted bacterial infection. Currently, the increasing prevalence of antimicrobial-resistant N. gonorrhoeae isolates is a concern. Thus, this study was aimed at determining the proportion and antimicrobial susceptibility pattern of N.gonorheae isolates among patients attending Gynecology and Sexually transmitted infection clinic in the selected health institution at Bahir Dar Town, Northwest, Ethiopia.
Methods: Institution based cross sectional study was conducted among 169 STI suspected patients visited at the selected health institution in Bahirdar town between February and July-30-2017. Data on socio-demographic characteristics and associated risk factors were collected using face-to face interview predesigned questionnaire. Urethral and endo-cervical swab sample were collected by trained nurses. Then, samples were transported to the laboratory and processed within 15 min following the standard microbiological techniques. The presence of N. gonorrhea was confirmed by culture, gram staining and biochemical tests. Antimicrobial susceptibility testing of the isolates was performed by using Kirby-Bauer disk diffusion method. Descriptive statistics were used to describe relevant variables. The data was used logistic regression to determine the effect of various factors on gonorrhea disease. Chi-squre and Fisher’s exact test were used computed to see association between variables. P.value < 0.05 was considered as statistical significant. 
Results: Of the total 169 STI symptomatic patients screened, 8 (4.7%) were positive for N. gonorrhoeae infection. The highest proportion of N.gonorheae infection occurred in the age group of 15-29 years at 7 (6.1 %) compared to greater than 30year-old participants. The number of N. gonorrhoeae infection isolate was seven in females and one in males. However, the difference was not statistically significant (P = 0.76). Alcohol intake (p=0.035) and khat chewing (p=0.011) should significantly associated with N. gonorrhoeae infection.




 All the eight N. gonorrhoeae isolates were sensitive to Ceftriaxone. Only three isolates showed resistance to Doxyclin, Cefoxitin, Cefixime, Cefpodoxime, Ofloxacin, Spectinomycin but all isolates were resistant to Penicillin and Tetracycline. The 62.5% of N. gonorrhoeae isolates were resistant to ciprofloxacin.
Conclusion and Recommendations
The proportion of N. gonorrhoeae infection was lower compared to previous studies conducted in other parts of Ethiopia. All isolates were resistant to penicillin and tetracycline. On the other hand, all isolates were sensitive to ceftriaxone. Drinking alcohol and chewing chat were the identified associated variables. Thus, large-scale study in gonorrhea symptomatic patients needed to document the drug resistant profile of isolates. 
[bookmark: _Toc469324745][bookmark: _Toc470447548]Keyword:   N. gonorrhoeae, Drug susceptibility test, Bahirdar




[bookmark: _Toc497812469]1. Introduction  
[bookmark: _Toc497812470]1.1. Background
Sexually transmitted infections (STI) are a major public health problems in most part of the world (MMWR, 2015). Gonorrhea is a type of STI caused by  Neisseria gonorrhea (WHO, 2016) and it is the second most common causes of STI(Viscidi and Demma, 2003; Gonorrheae CDC Fact Sheet, 2014; WHO, 2015)
N.gonorheae is a gram negative cocci, micro-aerophilic  and fastidious bacterium.  N.gonorheae preferentially colonizes and multiplies easily in the warm, moist mucosal surface of the reproductive tract (Merz & So 2000).These bacteria have natural transformation  and antigenic variation capacity. Its virulence factors include: pili, IgA proteases, endo-toxin and porin proteins (ProB), antibiotic resistance gene (gyrA and parC ) (Edwards and Apicella, 2004; Stathi et al., 2006; Junior et al., 2007; Low et al., 2014; Lin1 et al., 2015). 

The primary site of infection is the epithelium of reproductive tracts. It also infects rectum, joints, throat and eyes. (Stathi et al., 2006; Low et al. 2014; Lin1 et al. 2015). From these sites, the disease ranges from asymptomatic to mild to severe complication. In 40% of men and nearly 80% of women who are infected no obvious symptoms(WHO, 2012). Infection of the vagina or penis cause burning/itching sensation, urgency and pain during urination. If  infection left untreated, it may lead to serious complications like pelvic inflammatory disease, epididymitis, ectopic pregnancy, infertility, tenosynovitis and blindness(Merz and So, 2000; Bala, 2011). Even though gonorrhea infection is primarily affects people whose age  is between 15 and 49 year;  low socio economic status, unmarried, past history of infection and low education are the most risk factors documented so far (Edwards, 2004; WHO, 2012; Newman et al., 2015). 

 About 87.7-106.1 million people suffer from gonorrhea worldwide and 53% of them were male (Gewirtzman et al 2011; MMWR, 2015; Newman et al., 2015). According to the World Health Organization (WHO), 2012 report, the burden of gonorrhea is high especially in Africa than of other developed countries where the prevalence is >8.2% (WHO, 2012). In Ethiopia, the prevalence of gonorrhea disease varies from place to place. Most of these data were from simple cross sectional study. In Ethiopia gonorrhea  and other STI are managed by syndromic approach (Hailemariam et al., 2013, Ali et al. 2016).
Few available reports on prevalence of N. gonorrhoeae in Ethiopia showed significant variation in its distribution among the regions. Due to unavailability of culture-facility in health institutions in the country, the treatment of gonorrhea is almost empirical and antibiotics are generally given without considering sensitivity report. Recently, in any health facilities  STI cases are routinely managed by syndromic approach (HSDP2014, STI, 2015) where patients suspected of N. gonorrhoeae infection are treated empirically by giving antibiotics recommended in the package.  The objective of this study was to determine the proportion of N. gonorrhoeae and its antimicrobial susceptibility pattern of N. gonorrhoeae among patient attending gynecology and STI clinics at Bahir Dar Town, Northwest Ethiopia.

[bookmark: _Toc469324746][bookmark: _Toc470447549]










[bookmark: _Toc497812471]1.2 Statement of the problem
Gonorrhea remains one of the most intractable public health problems in developing countries because gonorrhea, even when mild to moderate affects the sense of well-being resulting, stress and reduced work productivity(WHO, 2012; MMWR, 2014; Newman et al., 2015).  According to the WHO 2008 report, the complications of gonorrhea infections have their greatest consequences in women and men. In women, pelvic inflammatory disease (PID), tubo-ovarian abscess, ectopic pregnancy, chorioamnioitis, first trimester abortion occurs in about 20% with gonorrhea during pregnancy and untreated gonorrhea infections in women will result in up to 40% infertility(Toskin, 2014). Moreover, up to 4000 newborn babies become blind every year because of eye infections attributable to untreated maternal gonococcal infections(Toskin, 2014).
 Gonorrhea if left untreated it may resulting in septic arthritis, meningitis, endocarditis, pharyngitis, bartholinitis, per hepatitis, proctitis, tenosynovitis and blindness(Miller, 2006; WHO, 2015). 
The emergence of resistance to antimicrobial agents is a global public health problem, according to different countries stated that emerging resistance of N.gonorrohoeae to antimicrobial agents, resulting from both wide dissemination of resistant clones and strains with novel resistance mechanisms(Junior et al., 2007). N. gonorrhoeae develops resistance to B-lactam antibiotic by producing ,Penicillinase, B-lactamase, acquiring resistance plasmid and chromosomally mediated (Gong et al., 2016). CDC  advocated the use of expanded generation cephalosporin or fluoroquinolones as first line therapy for uncomplicated gonorrhea (Byarugaba, 2009; Bala, 2011). Currently, strains exhibiting decreased susceptibility to ciprofloxacin or ofloxacin have been reported in Asian and European countries. (Tapsall, 2001; Junior et al., 2007; Gong et al., 2016, Shaferc, 2016) 
Data regarding the epidemiology of N.gonorheae among general STI symptomatic patients is not well documented. Thus, the aim of this study is to determine the proportion, its antimicrobial susceptibility pattern and associated factors for N. gonorrhoeae among patient attending Gynecology and STI clinics at Bahir Dar Town, Northwest, Ethiopia.


[bookmark: _Toc470447550][bookmark: _Toc497812472]1.3 Significant of the study 
This study was carried out to gain insight concerning N.gonorheae profile and antibiotic sensitivity test that could be of potential the most intractable public health problems in the selected facility. 
Evidence based knowledge about N.gonorheae the extent of facilitates the acquisition of sexually transmitted HIV, even when mild to moderate affects the sense of well-being resulting, stress and reduced work productivity. Now a day’s N. gonorrhoeae highly emerged drug resistant bacteria especially in developing countries with resistance as well as fueled by increasing antimicrobial use. This is important for designing and implementing effective prevention and control measure to tackle sexually transmitted disease and other forms reproductive health problems. This study can act as a base line data for further large-scale study. Moreover, in the absence of AST service and syndromic management approach, it can guide treatment decision to select the appropriate antimicrobials used in the area.









[bookmark: _Toc497812473]2. Literature review 
N.gonorheae is a gram-negative, intracellular diplococcus, non-motile, oxides positive, fastidious bacterium. It needs special condition microaerophili (lowO2) environment(Stathi et al, 2006; Junior et al. 2007). Gonorrhoeae is a potent amplifier of the spread of sexually transmitted human-immune deficiency virus (HIV) (WHO, 2016).
Gonorrhea is symptomatic/asymptomatic disease in men and women. If symptoms appear, they typically occur within 2-21 days after exposure to the STD. Asymptomatic cases are often spread since those infected do not realize they have it. on thus clinical manifestation of gonorrhea in men can include discharge from the penis burning/itching sensation during urination, urgency or need to urinate more frequently, pain/swelling in one or both testicles (less common), urethritis swollen and/or red urethra and tip of penis. Symptom in women can include abnormal cervical discharge, burning sensation or pain during urination, increased urination, pain during intercourse (less common), cervicitis, PID, abdominal pain (less common) (Pearce,1978 and  Rasch,2009). 
Whether symptoms are present and untreated gonorrhea can cause serious health problems. In women, untreated gonorrhea can lead to scarring of the fallopian tubes causing permanent damage leading to infertility or potentially fatal ectopic pregnancy or miscarriage. In men, untreated cases can lead to epididymitis, but very rarely does, cause sterility. Systemic infections leading to serious conditions such as arthritis, endocarditis, meningitis, per-hepatitis, bartholinitis, proctitis, pharyngitis  and pneumonia(Buchanan, 1978 and Rasch,2009). 
Prevention and control from gonorrhea diseases such as safe sex, avoided multiple sexually partners  uses condom and use antibiotics(Barbosa et al., 2010). N. gonorrhoeae in microbiological diagnostic techniques can be identified several diagnostic modalities. The sensitivity and specificity of these techniques vary widely using methods such as  gram stain, culture, biochemical test and oxides test was developed to detect N. gonorrhoeae (Buchanan,1978; Wang and Faller, 2008; Rasch, 2009). Gram stain used to fast diagnosis N. gonorrhoeae by taking swab from eyes, urethral discharge immediately and colonies cultures if the cultures  positive. Gram-negative intracellular diplococci for red colors. Culture is gold standard techniques by taking swab from eyes, urethral and vaginal discharge will inculcated in to Modified Thayer-Martin Media (MTMM). Biochemical tests are glucose test used and oxides test positive a dark-purple color change within 10 second indicates a positive sample. Lastly will be reported(Barbosa et al., 2010). 
According to the WHO 2008 report, the global incidence of N.gonorheae is 87.7 million and 106.1 million in 2005 and 2008 years respectively(WHO, 2012).
A cross-sectional study conducted in Brazil prevalence of N. gonorrhoeae and Chlamydia trachomatis infection in men attending at STD clinics.  N. gonorrhoeae infection 18.4% and co-infection 4.4% abdominal pain and burning on urination and cervical discharge was associated with the presence of gonorrhoeae were associated factors(Olowe et al, 2014).

Across sectional study conducted in Nepali among rural women reported N gonorrhoeae at 2.3%. Self-report of all three symptoms of lower abdominal pain, pain and burning on urination and vaginal discharge was associated with the presence of gonorrhoeae. Neonatal eye discharge was associated with maternal gonococcal infection. Incidence of low birth weight was not related to gonorrhoeae. A multivariable analysis, low body mass index and cattle ownership were associated with N.gonorrohoeae (Tyring et al, 2011).
A cross-sectional study was conducted in China N. gonorrhoeae prevalence and incidence associated risk factors among female sex workers (FSWs) in a high HIV-prevalence in 2015. Sixty four incident cases of N. gonorrhoeae infection were diagnosed, the overall incidence of 5.9 per 100 person years working in higher risk commercial sex venue, inconsistently used condoms risk factors for incident N. gonorrhoeae infection. There were high prevalence and incidences of N. gonorrhoeae were reported such as condom promotion, screening and treatment of STIs, considering the high prevalence of STIs. Significant attention should focus on FSWs working in higher risk commercial sex venues as they are at higher risk for N. gonorrhoeae and transmission than those in lower risk commercial sex venues(Zhang et al, 2015)


The study conducted in China, Anhui provincial Hospital, 2015 Clinical isolates of  N. gonorrhoeae investigated in this study were collected consecutively from men with urethritis  and women with cervical infection in the STD clinic, there prevalence 11.1% N. gonorrhoeae isolates(Jiang et al., 2017).
Gonorrhea surveillance in Ghana Africa, Participating facilities included three outpatient military clinics of the Ghana Armed Forces in the port city of Takoradi, and the 37 Military Hospital Accra, Ghana in 2017 the prevalence of N.gonorrohoeae isolated 6% those all symptomatic patients (Duplessis et al., 2017).
Another study at Thyolo, Malawi reported 80%the prevalence of gonococci infection among patient with urethral discharge and 84% not using condoms (Zachariah et al 2002).
The WHO report in 2012, estimated in African regions the incidence and prevalence of N.gonorrohoeae 21.1 million cases and 8.2 million with N. gonorrhoeae respectively(WHO, 2012).
In Ethiopia, young people aged 15–24 represented one of the country’s largest groups, comprising about 35% of the population (Mulu et al, 2014). N. gonorrhoeae  is the second most common causes of STI(Viscidi and Demma, 2003, WHO, 2015).
A study conducted in Hawassa referral Hospital the prevalence of gonococcal infection among symptomatic women attending gynecology outpatient department, reported as prevalence of gonococcal infection at 5.1%.  Of those positive for gonococci infection, 45.5% were in the age group of 20-24 years. The proportion of susceptibility to ciprofloxacin was 55%, ofloxacin 64% & lomefloxacin 64%.  Moreover, the study identified age between 20-24 were at high risk of gonococci infection and high proportion of N. gonorrhea resistance to Quinolone drugs (Hailemariam et al,2013). 




Another study in Ethiopia Gambella hospital aimed to investigate N.gonorheae among suspects of sexually transmitted infection, risk factor and drug resistant. Reported 11.3% as prevalence of gonococcal infection the rate of infection in males was four times higher than in females accounting 16.0 and 5.0 % respectively. It was also higher among age group in 20-24 years and alcohol intake, condom use and multiple sex partners were associated factors. All N.gonorrohoeae isolated were susceptibility to ceftriaxone, and cefoxitin. All isolates resistant penicillin and tetracycline but 28.6% of them were found to be resistant to ciprofloxacin. This study conclude that alarming rate ciprofloxacin challenges the current use of antibiotic in the syndromic management for gonococci although laboratory based  diagnosis and treatment system is needed(Ali et al, 2016). 
A retrospective study conducted at Bahirdar 2013 on N. gonorrhoeae non-susceptible to cephalosporins and Quinolone, the prevalence of 8.2% reported. The percentage of N. gonorrhoeae isolates non-susceptible to ceftriaxone, ciprofloxacin, tetracycline and penicillin G at 27.8%, 40.9%, 92.6% and 94.4% respectively. 20% of the isolates were found to be non-susceptible to both ceftriaxone and ciprofloxacin. 27.8% of them were non-susceptibility to an injectable cephalosporin tetracycline or penicillin G drugs(Tibebu et al.2013). Although there were few studies conducted in some parts of Ethiopia and there is no multicenter data in Ethiopia.  Moreover there was no previous study conducted in Bahirdar town.  








Table 1: Summary of findings of related researches, 2017 
	Study Design

	Visited /participants
	Total 
	Prevalence
	Associated variables
	Country
	Reference

	Cohort
	FSW
	2053
	0.31
	Alcohol, Age
	Melbourne
	(Luo et al., 2016) 

	cross-sectional
	UTI in general
	665
	0.5
	
	British
	(Bowle et al., 1981)

	Cross-sectional
	Female out patient
	876
	0.6
	
	African Napdo
	(A.Buve et.al, 2001)

	cross-sectional
	Student
	289
	1.6
	no
	Yaounde
	(Luo et al., 2016)

	cross-sectional
	Gynecologic OPD/Female/
	350
	1.9
	-----
	Mexico
	(WHO, 2015, 2016)

	cross-sectional
	Armed Forces

	459
	2
	---
	Central African Republic
	 (WHO, 2015)

	RCS
	Female out patient
	568
	2.2
	---
	Jordan
	(Gewirtzman, Bobrick, Conner and Stephen K. Tyring, 2011)

	cross-sectional
	Survey, FSW
	453
	2.3
	Sex,CS, Alcohol
	Nepal
	(Christian et al., 2005)

	prospective CS
	Registers/ 
	345
	2.6
	NS
	African city
	(A.Buve et.al,2001)

	Surveillance

	Males Student most at risk in behavioral
	456
	3.2
	---
	Nairobi, Kenya
	(Daly et al., 1994)

	cross-sectional
	
	
	3.7
	NS
	Laos
	(MMWR, 2014)

	Demographic and Health Survey
	General population in UTI
	2012
	3.8
	no
	Global
	 (Newman et al., 2015)

	survey
	  ANC
	ND
	4.4
	Alcohol
	Hong Kong
	(Mayaud et al., 1995)

	cross-sectional
	Student
	368
	4.5
	no
	Burkina Faso
	(Naidoo S,Wand H, Abbai NS, 2014)

	cross-sectional
	Student female 
	876
	5.1
	NS
	Côte d’Ivoire
	(Men et al., 2010)

	PCS
	Gyne OPD/Female/
	215
	5.1
	Residence 
	Hawassa
	(Hailemariamet al. 2013)

	Surveillance
	Armed Forces
	220
	6
	No
	Ghana
	(Duplessis et al., 2017)

	cross-sectional
	Female out patient
	735
	1·6
	no
	African Peru
	(A.Buve et.al, 2001)

	cross-sectional
	Survey, FSW
	1888
	8
	No 
	South Africa
	 (Bowle et al., 1981; RC, 1996)

	RCS
	Registers
	352
	8.2
	-\-
	Bahir Dar
	(Tibebu et al., 2013)

	cross-sectional
	Males 

	186
	11.3
	Sex, Alcohol, khat, CS, NS
	Gambella
	(Ali et al., 2016b)

	cross-sectional
	ART clinic
	338
	17.7
	Alcohol, khat, CS, condom
	Jimma
	(Shimelise,2012)

	cross-sectional
	CSW
	700
	42
	FSW
	Bangladesh
	(Khanam et al., 2014)

	cross-sectional
	Surveillance risk in HIV
	1800
	59
	NS, Alcohol
	Uganda
	(Newman et al., 2015)

	cross-sectional
	Survey, FSW 
	2685
	65
	FSW, Alcohol
	Taiwan
	(Yu et al., 2005)

	cross-sectional
	WLHA & STIs
	351
	80
	Alcohol, CS,condom
	Malawi
	(Kakaire, Byamugisha and Tumwesigye, 2015)


PCS: Prospective cross-sectional, RCS: Retrospective cross-sectional; CSW: Commercial sex worker
SDPSSSRB-STI=Socio-demographic of patients, substance use, and sexual risk behaviors of STI





[bookmark: _Toc469324749][bookmark: _Toc470447552][bookmark: _Toc497812474]3. Objectives
[bookmark: _Toc469324750][bookmark: _Toc470447553][bookmark: _Toc497812475]  3.1 General objective
· To determine the proportion, antimicrobial susceptibility pattern and factors associated with N. gonorrhoeae infection among patients attending gynecology and sexual transmitted infection clinics’ at Bahir Dar Town, North west Ethiopia

[bookmark: _Toc470447554][bookmark: _Toc497812476]3.2 Specific objectives
· To determine the proportion of N. gonorrhoeae infection among symptomatic patients in selected health institution in Bahirdar town.
· To determine antimicrobial susceptibility pattern of N.gonorrohoeae isolates to the commonly prescribed antimicrobial drugs 
· To identify factors associated with N. gonorrhoeae infection among symptomatic patients


















[bookmark: _Toc497812477][bookmark: _Toc469324752][bookmark: _Toc470447556]4. Materials and Methods
[bookmark: _Toc497812478]4.1. Study design, period and setting 
[bookmark: _Toc469324755][bookmark: _Toc470447559]Institution based cross sectional study was conducted from February-2017-to July-30-2017 in selected health institution. Bahirdar city is one of the three administrative cities in the Amhara region. Bahir Dar town is 565 km away from Addis Ababa, which is the capital city of Ethiopia. Central Statistical Agency of Ethiopia (CSA), 2007 indicates that Bahirdar has a population of 256,156, of whom 97,160 males and 158,996 females (CSA, 2007).  FHRH was established in 1952, and it provides comprehensive clinical services for more than 5 million people. STI cases can be seen at two (gynecology and STI) clinics in the hospital. FGA clinic provide different services for young youths and adolescents. It provide sexual reproductive health, family planning, adolescent and youth, comprehensive abortion care, STI prevention, safe mother hood initiative (prenatal, antenatal and postnatal), immunization and medical services. The daily workload of clinic is 80–85 women to deliver the above-mentioned services. In each clinic, 3–5 young women attend daily for comprehensive abortion care(Mulu et al., 2016).
[bookmark: _Toc497812479]4.2. Population 
[bookmark: _Toc497812480]4.2.1. Source population;
[bookmark: _Toc469324756][bookmark: _Toc470447560]All men and women STI symptomatic patients attended STI clinic and gynecology outpatient department at FHRH, FGA and BHC at Bahirdar town.
[bookmark: _Toc497812481]4.2.2. Study population
All men and women STI suspected patient who attended in STI clinic and gynecology outpatient department at FHRH, FGA and BHC at Bahirdar town from February-2017-to July-30-2017.





[bookmark: _Toc497812482]4.3. Sample size determination  
The sample size (169) was  calculated using single proportion formula by taking 11.3 % of N.gonorheae infection that was reported on previous local study Ali et al. 2016) by 95% confidence interval, 5% margin of error and the data was used logistic regression to determine the effect of various factors on gonorrhea disease. using kish’s formula ( Non-response rate 10%).
 n= z (α/2)2 p (1-p)/d2
Where
n = Sample size
α = level of significance
z = at 95% confidence interval Z value (α = 0.05) =>Z α/2 = 1.96 
p = Proportion of occurrence of the gonorrhea to be studied 11.3%.
d = Margin of error at (5%) (0.05)
 n = (1.96)2 0 .113(1-0.113)/(0.05)2 n = 154 
154+15= 169
Sampling technique
Purposive sampling technique was used to select study health institutions, The calculated sample size proportionally allocated to FHRH (N=100), FGA (N=40), and BDHC (N=29)  according to their  patient  flow  the sample allocated proportionally from participants was included
Patients eligible for this study were included conveniently until the required sample size was achieved



[bookmark: _Toc497812483]4.4 Inclusive and exclusive criteria: 
[bookmark: _Toc470447565][bookmark: _Toc497812484]  4.4.1 Inclusion criteria:
· Both men and women who had   sign and symptom of STI and any age group 
[bookmark: _Toc469324761][bookmark: _Toc470447566][bookmark: _Toc497812485]4.4 .2 Exclusion criteria:
· All men and women who had history of antibiotic treatment in the preceding one weeks at the time of data collection
· Severely ill patients
· Abnormal uterine bleeding(AUB)
· Pregnancy(ANC)
· women was menstruated at the time of examination
[bookmark: _Toc497812486]4.5. Variables
[bookmark: _Toc469324767][bookmark: _Toc470447573][bookmark: _Toc497812487]  4.5.1 Dependant variables
· Proportion of  N.gonorrohoeae infection
· Drug susceptibility pattern 
[bookmark: _Toc470447574][bookmark: _Toc497812488][bookmark: _Toc469324768]4.5.2 Independent variables; 
[bookmark: _Toc470447563]Socio-demographic variables such as age, sex, occupational status, marital status, educational status, residence monthly income, and Chewing kchat, alcohol drinking, cigarette smoking.
[bookmark: _Toc497812489]4.6. Data collection procedures and techniques 
Data such as demographic factors, clinical profiles and factors related to STI were collected through face - to - face interview using pre-designed questionnaires. Nurses attending in selected health institution Gynecology OPD and STI clinics data was collected.
[bookmark: _Toc497812490]4.6.1. Specimen collection and transportation
Endo-Cervical and urethral swab was collected using Dacron or rayon swabs. The collected specimen was transported to the Amhara Public Health institution (APHI) within 15-mintute using Amies charcoal transport media (Khanam et al., 2014).
[bookmark: _Toc497812491] 4.6.2. Culture and identification 
The Dacron or rayon swabs were inoculated in to Modified Thayer-Martin Media (MTMM) (OXOID transport swabs Italia SpA and Brescia Italy). The swab was strike in four quadrants to allow growth of pure colonies. The inoculated plates were incubated at 35°C in a moist atmosphere enriched with 5% CO2 for 24-48 hours. Negative plates were re-incubated for 72 hours. Then the growth was inspected and detected N.gonorheae (CLSI, 2016)(Janda,2004). 
[bookmark: _Toc497812492]4.6.3. Identification of N.gonorheae
Identification of the culture isolates was done according to the standard bacteriological methods 
(CLSI,2016). Colony morphology, gram reaction and microscopic features were used as primarily identification criteria. Further identification was done by doing  biochemical tests such as Oxidase  and catalase tests. Bacteria that showed growth checked by gram staining. Gram negative Intracellular diplococci further checked by Oxidase and catalase test. Those positive for Oxidase and catalase were considered as species N. gonorrhoeae.
[bookmark: _Toc497812493] 4.7. Antimicrobial susceptibility testing (AST)
Antimicrobial susceptibility testing was done on GC-chocolate agar with 1 % Iso-Vitale-X supplement for all isolates according to the criteria of Clinical and Laboratory Standard Institute (CLSI) by the Kirby-Bauer disk diffusion method (CLSI, 2016). Bacterial suspensions with turbidity standard equivalent to 0.5 McFarland were swabbed evenly on plate. A set of ten antibiotic discs (Oxoid Ltd., Basingstoke, Hampshire, England) with the following concentrations: The drug choose for N.gonorrohoeae was use, Penicillin (P,10µg), Tetracycline (TE, 30μg)), Ciprofloxacin (CIP-5µg), Ceftriaxone (CRO-5µg), Doxyclin (DOX-100), Cefoxitin (FOX-30µg), Cefixime (CFM-5µg); Cefpodoxime (CPD-30µg) OFX(ofloxacin-5µg), Spectinomycin (SPT-100µg). Then were placed on the surface of the plate.  Then, the plates were incubated at 37 °C in candle jar, generating 5 % CO2, for 20–24 h. Zone of inhibition  was measured and interpreted as sensitive, intermediate and resistant according to the principles established by CLSI(CLSI, 2016). In order to monitor quality (potency) of disks, a standard strain of N. gonorrhoeae American Type Culture Collection (ATCC) 49226 was tested weekly.
These antibiotic disks were selected based on the national drug list and recommendation of N.gonorrohoeae treatment(CLSI, 2016)
[bookmark: _Toc495311761][bookmark: _Toc497812494]5. Quality Control
[bookmark: _Toc495311762][bookmark: _Toc497812495][bookmark: _Toc472234897]5.1. During Data Quality control
Data quality was ensured through pre-tested structured questionnaires, proper training data collectors, before the start of data collection 10% of sample size was collected as pilot study and intensive supervision during data collection by the principal investigator. Questionnaires was prepared first in English translated to local Amharic language, and then finally back to English in order to ensure its consistency.
[bookmark: _Toc495311763][bookmark: _Toc497812496] 5.2. During Culture Media preparation 
 The reliability of the study findings was assured by implementing Quality control (QC) measures throughout the whole processes of the laboratory works. All materials, equipment and procedures was adequately control. Aseptic techniques was used in all the steps of specimen collection, quality assurance in media preparation, control strains was used and inoculation onto culture media to minimize contamination. All culture media was prepared according to the directions of the manufacturers. Culture media was tested for sterility and performance and control strains (ATCC49226) was be used for inoculation and antimicrobial susceptibility pattern. Pre-analytical, analytical and post-analytical stages of quality assurance that was incorporate in standard operating procedures (SOPs) of the microbiology laboratory techniques.
[bookmark: _Toc495311764][bookmark: _Toc497812497]5.3. During Specimen collection
Endo-Cervical and urethral swab were collected using Dacron or rayon swabs of aseptically obtained using sterile cotton from Cervix and urethra sites before the discharge collected cleaned by antiseptic solution. Following collection from patients, specimens was transported by placing swab in a sterile test tube to the microbiology laboratory within 15 minutes. When specimens reach the laboratory, it was checked to ensure that the correct specimen had been sent and the code of specimen is the same as that on data collection form. To avoid sample contamination leak proof sample container was used. 
[bookmark: _Toc495311765]


[bookmark: _Toc497812498]5.4. During sampling processing  
All materials, equipment and procedures were adequately controlled. All stains and reagents were clearly labeled, dated, and stored correctly. The preparation, fixation, staining and reporting of smears as detailed in the SOPs of the microbiology laboratory of APHI was strictly followed at regular intervals and whenever a new batch of gram stain was prepared, control smears of appropriate organisms were stained to ensure correct staining reactions. 
[bookmark: _Toc495311766]For each item of equipment there was clear operating and cleaning instructions, and service sheets. The operating temperature of a refrigerator, incubator, and water-bath was monitored and documented .Culture media was tested for Performance and sterility. To standardize the inoculums density of bacterial suspension for the susceptibility test, a 0.5 McFarland standard was used and standard reference strain of N. gonorrhoeae ATCC 49226, is designated by NCCLS for QC of antimicrobial susceptibility testing of gonococcal isolates was used as control bacteria strains. All the strains were obtained from Amhara Public Health Institute (APHI). The results were recorded with the patients’ identification number. The terminology and format used in reporting was standardized. All reports were concise and clearly presented. Before leaving the microbiology laboratory, all reports were double checked for correctness.
[bookmark: _Toc497812499]6. Data Processing and Analysis
[bookmark: _Toc470447577]Then the data entry and analysis was done using SPSS 21 compiled and analyzed using SPSS packages version 21.  Descriptive statistics such as percentage, frequency, and median were used to describe the study participants in relation to their relevant variables. The data was used logistic regression to determine the effect of various factors on gonorrhea disease. P-value < 0.05 was considered statistically significant. Chi-square and fisher’s exact test were used to assess the association between dependant and independent variables. 
[bookmark: _Toc495311767]


[bookmark: _Toc497812500]7. Dissemination and communication of findings 
It will be disseminate through publication, a presentation on `workshop/conferences/ a copy of it offer to FMOH, Amhara Regional Health Bureau, Bahr-Dar ,FHRH,FGA, BDHC and other concerned bodies so that they can use the results for planning and implementation to prevent gonorrhea disease among patient with STI programs.
[bookmark: _Toc495311768][bookmark: _Toc497812501]8. Ethical consideration 
Ethical clearance was obtained from ethical approval committee of College of Medicine and Health Sciences, Bahirdar University. Formal letter of cooperation was written for BRHB, Amhara public health institution, FHRH, FGA, and BDHC. Each respondent was informed about the objective of the study.  Written informed consent was taken from each study participant. Any information that was obtained during the study was kept confidential. Any person who is not willing to participate in the study was not forced to participate. To ensure confidentiality, data was kept anonymous whereby names of the study subjects was not be written on the questionnaire using codes instead of any personal identifiers. Data collected from each study participant and the results of laboratory tests was kept confidential and was used only for this research purpose. Only positive laboratory test results were given for patient’s respective physician for any beneficiary measure.










[bookmark: _Toc495311769][bookmark: _Toc497812502]9. Results      
 Socio-Demographic characteristics of the study participants 
A total of 169 STI symptomatic patients were screened at FHRH, FGA and BDHC. Of the total participants, 153 (90.5%) were females. The median age of participants was 26 years. Majority (78.7%) of participants were urban dwellers (Table 2). 
Table 2: Socio-Demographic characteristics and sexual risk behavior of patient attending Gynecology and STI clinic at Bahir Dar town Ethiopia (Feb-July 2017)

	Variables
               
	Frequency 
	Percent

	 sex
	Male
	16
	9.5

	
	Female
	153
	90.5

	Age ranges (year)
	15-29
	114
	67.5

	
	≥30
	55
	32.5

	Residence
	Urban
	133
	78.7

	
	Rural
	36
	21.3

	Monthly Income in ETB
	≤1000 ETB
	42
	24.9

	
	>1000 ETB
	127
	75.1

	Educational status
	≤Primary School
	87
	51.5

	
	>primary school
	82
	48.5

	Marital status
	Married
	76
	45.0

	
	Unmarried
	93
	55.0

	Occupation
	Unemployed
	75
	44.4

	
	Employed
	94
	55.6

	Drinking Alcohol
	yes
	46
	27.2

	
	No
	123
	72.8

	Chewing chat
	Yes
	15
	8.9

	
	No
	154
	91.1

	Smoking cigarette 
	Yes
	8
	4.7

	
	No
	161
	95.3

	Number of sexual partner 
	single
	76
	45.0

	
	multi-sexual
	53
	31.4

	
	no sexual partner
	40
	23.7

	Use condom
	Yes
	49
	29.0

	
	No
	120
	71.0

	
	Total
	169
	100.0

	Table contd

	
N=153

	History of  abortion 
	yes
	11
	6.5

	
	No
	142
	84.0

	
	Total
	153
	90.5

	Rape
	yes
	12
	7.1

	
	No
	141
	83.4

	Total
	
	153
	90.5



Prevalence of N. gonorrhoeae 
Out of 169 participants whose urethral or endo-cervical swabs were investigated, N. gonorrhoeae was isolated from 8 (4.7 %) patients. The highest proportion, 7(6.1 %) of N. gonorrhoeae infection occurred among people whose age range was 15-29 year-olds  compared to above 30year-olds participants. However, the difference was not statistical significant (P=0.234). The number of N. gonorrhoeae isolates was higher in females 7(4.3%) than males 1(6.2%). Moreover, it was higher among urban, unmarried, unemployed, ≤primary school than their counter parts. However, none of these variables showed significant differences (Table 2). When assessed the prevalence of N. gonorrhoeae infection with regard to risk sexual behavior, it was higher among people who had multiple sexual partners, 8 (15.1%), with no history of abortion 1(9.1%) and rape 1(8.3%) (Table 3).
The proportion of N. gonorrhoeae isolates was significantly higher in alcohol drunker p=0.035 and khat chewers  p=0.011 than their counters (Table 3).






Table 3; Association of N. gonorrhoeae infection with socio-demographic and sexual risk behaviors of patient attending Gynecology and STI clinic at Bahir Dar town Ethiopia (Feb-July 2017)
	Socio-demographic characteristics
	N. gonorrhoeae 
	[bookmark: _Toc494090552][bookmark: _Toc494091051][bookmark: _Toc495190754][bookmark: _Toc495192498][bookmark: _Toc495311770][bookmark: _Toc497792693][bookmark: _Toc497812503]Total
	p- value

	
	Positive, 
n (%)
	Negative
n (%)
	
	

	Sex
	Male(1)
	1 (6.2)
	15 (93.8)
	16
	0.76

	
	Female(2)
	7 (4.3)
	146(95.4)
	153
	

	Age
	15-29
	7(6.1)
	107(94)
	114
	0.234

	
	≥30
	1(2)
	54(98)
	55
	

	Residence

	Urban
	6(4.5)
	127(95.5)
	133
	0.79

	
	Ruler
	2(5.6)
	34(94.4%)
	36
	

	Marital Status

	Married
	2(2.6)
	76(97.4)
	78
	----

	
	Unmarried
	6(6.6)
	85(93.4)
	91
	

	Educational Status
	≤Primary School
	6 (6.9)
	81 (93.1)
	87
	0.191

	
	>primary school
	2 (2.4)
	80 (97.6)
	82 
	

	Occupation
	Un employed
	6 (8)
	69 (92)
	75
	0.096

	
	Employed
	2 (2.1)
	92 (97.9)
	94 
	

	AMI income (ETB)
	≤1000
	0(0)
	42 (100)
	42 
	-----

	
	>1000
	8 (6.3)
	119 (93.7)
	127 
	

	Alcohol drinking
	Yes
	5(10.9)
	41(89.1)
	46
	0.035

	
	No
	3(2.4)
	120(97.6)
	123
	

	Chewing khat the last 6-month
	Yes
	3(20)
	12(80)
	15
	0.011

	
	No
	5(3.2)
	149(96.8)
	154
	

	Use Condom
	Yes
	2(4.1)
	47(95.9)
	49
	0.799

	
	No
	6(5)
	114(95)
	120
	

	Cigarette smoking
	Yes
	1(12.5)
	7(87.5)
	8
	0.314

	
	No
	7(4.3)
	154(95.7)
	161
	

	
Number of sexual partner
	Single
	0(0)
	76(100)
	76
	0.445

	
	Multiple-sex partner
	8(15.1)
	45(84.9)
	53
	

	
	No-partner
	0(0)
	40(100)
	40
	1

	Abortion History
	Yes
	1(9.1)
	10(90.9)
	11
	0.468

	
	No
	6(4.2)
	136(95.8)
	142
	

	Rape History
	Yes
	1(8.3)
	11(91.7)
	12
	0.525

	
	No
	6(4.2)
	135(95.8)
	141
	


Key: AMI= average monthly income, 1= indicator 



Antimicrobial Susceptibility Testing: 
All the eight isolates were sensitive to ceftriaxone. Only three isolates showed resistance Doxyclin, Cefoxitin, cefpodoxime, ofloxacin, cefixime and spectinomycin. On other hand, all eight isolates showed resistance towards Penicillin and Tetracycline. 
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Figur1: Antimicrobial resistance pattern of N. gonorrhoeae isolates, Bahirdar, Ethiopia, (Feb-July 2017)         


	

[bookmark: _Toc495311771][bookmark: _Toc497812504]10. Discussion 
N. gonorrhoeae is considered as one of the global public health problem. It remains a major cause of morbidity in sexually active age groups, and people who were dependent on alcohol (GSTIS 2015). In this study, the prevalence rate of N. gonorrhoeae infection among symptomatic patients visiting gynecology and sexual transmitted infection clinic in Bahirdar town was 8(4.7%). This figure might be considered as relatively low prevalence as this study included all patients with symptomatic to general STI not N. gonorrhoeae related symptoms. However, comparing with similar studies, which ranges the present finding is consistent with studies done in Hong Kong 4.4% (Mayaud et al., 1995), Burkina Faso 4.5% (Naidoo S,Wand H, Abbai NS, 2014),Côte d’Ivoire 5.1% (Men et al., 2010), Hawassa 5.1%, (Hailemariam et al.2013) . However, it was  higher than  studies from 0.3% Melbourne, 0.5% British, 0.6% African Napdo, 1.6%, Yaounde, 1.9% Mexico, 2% Central African Republic, 2.2% Jordan, 2.3% Nepal, 2.6% African city, 3.2% Nairobi, Kenya and 3.8% Global (Luo et al. 2016; Bowle et al. 1981; GSTIS 2015, WHO 2016; Gewirtzman et al. 2011, Christian et al. 2005; Daly et al. 1994;  Newman et al. 2015). On the other hand, this finding was lower than studies from  Ghana 6%,  South Africa 8%, Bahirdar 8.2%, Gambella 11.3%, Jimma 17.7%, Ethiopia, Bangladesh 42%, Uganda 59%,  Taiwan 65% and  Malawi 80% (Shimelise 2012; Bowle et al.1981;  A.Buve et.al, 2001; Yu et al. 2005; Tibebu et al. 2013; Khanam et al. 2014, Tumwesigye et al. 2015; Newman et al. 2015; Ali et al., 2016, Duplessis et al, 2017).The difference might be due to difference in the target population, sample size and cultural practices.
In this study, drinking alcohol and chewing chat showed statistical significant association with N.gonorrohoeae infection. Association between drinking alcohol and N. gonorrhoeae infection  have been reported from Melborn, Nepal, Hong Kong,  Gambella, Jimma, Ethiopia, Uganda and Malawi. Unlike our study, some other study reported age (Luo et al., 2016) residency (Hailemariam et al., 2013), CSW (Christian et al., 2005), (Shimelise,2012), (Yu et al., 2005) Zachariah R, Harries AD, Nkhoma W  2005) as indicated (Table 1).


Related studies explained that substance use particularly alcohol consumption and khat chewing causes are cofactors as loss of inhibition and involvement in risky sexual behaviors such as (e.g. multiple sexual partners and unprotected intercourse) (WHO, 2011,  Kahsay et al. 2015).
In this study, all N. gonorrhoeae isolates were sensitive to Ceftriaxone. However, three isolates showed resistance towards Doxyclin, cefoxitin, cefpodoxime, ofloxacin, cefixime and spectinomycin. This was in line with  reports from Hawassa and Gambella, Ethiopia, Nigeria, Bangladesh, Brazil ,Taiwan, MMWR (Hailemariam et al.2013)(WHO 2015)(Luo et al 2016) (Yu et al.2005)( Khanam et al.2014)(MMWR, 2014)(Ali et al. 2016). However, due to frequent  and improper uses of   these antibiotics without laboratory aid, might drive this pathogen to develop resistance in near future (Allen et al.2011) (STD, 2012)(WHO, 2014). A recent WHO report showed widespread resistance to older and cheaper antibiotics.  Moreover, there are finding cases of the infection that are untreatable by all known antibiotics. 
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Figure 2: Comparison of studies with regard to their Penicillin, Tetracycline and Ciprofloacilin resistance proportion (Feb-July 2017). 

In this study, N. gonorrhoeae isolates showed 62.5% of resistance against ciprofloxacin which is much higher than  reports from Hawassa and Gambella,  Ethiopia Nepal, Brazil  and Uganda (Hailemariam et al. 2013; WHO, 2015; Luo et al.2016). Such relative high rate of resistance might be associated with self-prescription, indiscriminate and intensive use of this antibiotic in health facilities in Bahir Dar. Moreover, ciprofloxacin is included in the syndromic management package, it is often used in combination with doxycycline or azithromycin for infections concomitant with Chlamydia trachomatis. It is also widely used both for other STDs and various bacterial infections. The alarming percentage of resistance against ciprofloxacin observed in this study challenges the current use of this drug in the syndromic management package of N. gonorrhoeae infections. Hence, switching from ciprofloxacin to ceftriaxone was optimal (Roy, Wang and Meltzer, 2005)
When comparing this finding with previous studies, comparable resistance profile is being reported across the countries. This report confirmed that early generation of Beta lactam antibiotics and fluoroquinolones became useless antibiotics for treatment of Gonococcal infection (Tibebu et al., 2013; Khanam et al., 2014; MMWR, 2014; Newman et al., 2015; Ali et al., 2016b). 
Notably, high levels of ciprofloxacin >90% resistance have been reported in a majority of countries globally, especially in the WHO southeast Asia region, the western pacific region and Africa region (Manuscript, 2011; Newman et al., 2015). The variation in rate of penicillin resistance N. gonorrhoeae isolates in the same country might be an indication of the overtime period rising in resistance trend of the bacteria to this drug.
The cephalosporin drugs such as ceftriaxone were effective antibiotics for the treatment of N. gonorrhoeae which are responsible to cause Endo-cervical or urethral infections. This might be because these agents are expensive and not commonly used on the study area. This is in agreement with study done in USA, Australian and Romania(Tapsall, 2001; Toskin, 2014; Newman et al., 2015). 

[bookmark: _Toc495311772]
[bookmark: _Toc497812505]11. Limitations of the study
The small sample size study participants and unable to include those patients who had only N. gonorrhoeae related symptoms might reduce the true magnitude of the problem. 
[bookmark: _Toc495311773]












[bookmark: _Toc497812506]12. Conclusions and Recommendations
The proportion of N. gonorrhoeae infection was 4.7%. All isolates were resistant to penicillin and tetracycline. On the other hand, all isolates were sensitive to ceftriaxone. Drinking alcohol and chewing chat were the identified associated variables. 
Based on the findings, we forwarded the following recommendations the current syndromic management approach with ciprofloacilin treatment should be rechecked for the resistance profile. Therefore behavior and sexuality education is required those who dependency substances use. Being institutional cross sectional study with small sample size in our study, large-scale community based survey should be done to identify the true prevalence and drug resistant profile of isolates. 
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Conceptual framework
                        

Figure 3: Specimen, data collection and analysis flow chart
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Flowchart for isolation and presumptive identification of N. gonorrhoeae/Lab protocols
Laboratory protocols specimen processing 

Direct smear Specimen             Gram-negative diplococci in polymorph nuclear leukocytes

Selective media(MTM)  Incubation for 24 h to 48 h at 35°C( 5% CO2)
 

      Morphologically typical colonies: on selective media pinkish-brown and translucent, with smooth consistency and defined margins, and are typically 0.5 – 1.0 mm in diameter
  
       
                              Microscopy
                   


No typical Gram-negative diplococci          
                                                                        MTM-Typical Gram-negative diplococci

Report as Negative

                                                                                      
                                                                                                      Biochemical tests
   
                                                                                              Oxides test  (+ve/-ve)and
                                                                                              Glucose test (+ve/-ve)

                                                             AST test will be use                     Report as +ve
Figure 4: Laboratory protocols specimen processing
[bookmark: _Toc495311778][bookmark: _Toc497812511][bookmark: _Toc495192506]Annex III 
Flowchart for isolation and presumptive identification of N. gonorrhoeae
                                          Specimens


Non-sterile-site specimens 
e.g., urethra, cervix, vagina, rectum, and pharynx)                                     Sterile site specimens
                                                                                                        (e.g.,conjunctiva)
Cultured on Modified Thayer-Martin [MTM]) then are
pinkish-brown and translucent, with smooth
consistency and defined margins, and are typically
0.5 – 1.0 mm in diameter


                                                                 Gram stain or simple single stain
                                                            

(Gram-negative)
   bean-shaped diplococci
= suspect N. gonorrhoeae                                                  other morphology
                                                                                              = Negative

                                              Oxidase test


     Oxidase-positive
= suspect N. gonorrhoeae                                             oxidase negative
                                                                                             = Negative




                                          AST( GC-susceptibility test medium)


Figure 3: Flowchart for isolation and presumptive identification of N. gonorrhoeae 
[bookmark: _Toc495192507]
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Dummy table 
Data collection form February-2017-to June-30-2017
Sample from symptomatic patients  

1) Data collection form number---------------------------------------------------
2) Code number------------------------------------------------------------------------
3) Qualification ----------------------------------------------------------------------
4) Type profession ------------------------------------------------------------------------
5) Age -----------------------------sex----------------------------------------------
6) Currently working clinics(FGA,MSI and FHRH) ----------------------------
7) Discharge sample taken from ---------------------------------------------.
8) Vaginal swabs -------urethral swabs … Eye swabs … throats swabs …
9) Media used --------------------------------------------------------------------------.
10) Organism isolated -------------------------------------------------------------------.
11) Biochemical test -----------------------------------------------------------------
12) Gram reaction result from culture -----------------------------------------------
13) Oxides test --------------------------------------------------------------------------
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English questionnaire 
  BAHIR DAR UNIVERSITY COLLEGE OF MEDICINE AND HEALTH SCIENCES DEPARTMENT OF MICROBIOLOGY, IMMUNOLOGY AND PARASITOLOGY 
Questionnaire to determine  N.gonorheae, Antimicrobial susceptibility pattern and associated factors among symptomatic patient visiting gynecology departments and STI clinic at Felegehiwot Referral Hospital(FHRH), and Family Guidance Association(FGA) in Bahir Dar Town, North West Ethiopia
Information sheet 
Questionnaire to determine  N.gonorheae, Antimicrobial susceptibility pattern and associated factors among symptomatic patient visiting gynecology departments and STI clinic at Felegehiwot Referral Hospital(FHRH), and Family Guidance Association(FGA) in Bahirdar town, North West Ethiopia Hello! My name is --------------I am one of the members of the research team. The purpose of this questionnaire is to gather information about the N.gonorheae, Antimicrobial susceptibility pattern and associated factors among symptomatic patient visiting gynecology departments and STI clinic at FHRH, and FGA in Bahirdar. The study will be conducted by Tameru menberu Melaku, postgraduate student in Medical Microbiology at Bahirdar University.  I have identified you as a study participant hoping that you would be willing to help me by providing with some information. During the study period from both sex urogenital (Endo-cervical and urethral discharge) samples will be collected. Some questions we will ask you, if you have the time and are willing. The questionnaires include socio demographic factors and clinical characteristics. All information you provide will be kept confidential. I will not include any identifiers, such as your name or exact address. Only honest answers would contribute to improvement of health planning. Your role in the success of the research is important and I appreciate your contribution to the research. 
Do you agree to participate in the study?
1. Yes------------Thank you-------continue interviewed
2. No---------------Thank you----------Stop interviewed

· Bahirdar University College of Medicine and Health Sciences Department of Microbiology, Immunology and Parasitology
· Questionnaire Code ______________
· Date of data collection______/____/2009 E.C
· Name of data collector_______________________ signature______________ 
· Name of supervisor__________________________ signature____________
· All information is private and remains confidential
· The  questioners to identify factors associated with N.gonorheae infection and their Antimicrobial susceptibility  
Part-1: Socio-demographic and clinical Characteristics of participants
	Serial No
	Items 
	Response

	01 
	Residence 
	1.Urban    
2. Rural

	02
	Sex 
	1.Female    
2.Male

	03
	Age in year
	__________

	04
	Educational status
	1}.Illiterate
2) Priesthood  
3)1-8  
4) 9-12 ; 
 5). ≥ Diploma

	05
	Marital status
	1.Married   
2.Unmarried

	06
	How many sex partners have you had in the  year?(Number of sex partner) 
	1.Yes single  
2.mulitiple 3. No 

	7
	Occupation
	1. Daily labourer  
2. Student ;3.Farmer
 4.Housewife
5.Private employee/merchant; 
6.Gov. employers  
7.Other, specify_____

	8
	Monthly Income
	_______birr

	9
	History substance use the last 6-month continuity’s?
	1.Alcohol: 1,Yes 2.No
2.khat: 1.Yes 2.No
3. Cigarette:1. Yes  2.No

	10
	Part-2–STI  related information
	

	11
	For FEMALE ONLY Do you have history of abortion? 
	1.yes 
2.No

	12
	Have you ever been rape in your current or a past relationship?
	1.yes 
2.No

	13
	When use condom in your sex partner?
	1.Yes   
2. NO 

	14
	FOR FEMALS ONLY
Have you had any of these symptoms recently? (Check all that apply)(yes/No)
	__ purulent/Muco-purulent  vaginal discharge
____ any unusual vaginal drip
_____ Genital ulcer(sore) 
___ pain during sexual intercourse (dyspareunia)
__Bleeding before menstrual periods
___ pain during urination (dysuria)
_____ Vaginal itching 
______Lower abdominal pain
_____Vaginal irritation
______ rash around the perineum 
_____joint pain lower extremity 

	15
	FOR MALES ONLY
Have you had any of these symptoms recently? (Check all that apply)
	_____purulent/Muco-purulent abnormal penis  discharge
____ pain during urination (dysuria)
____Scrotal Swelling(pain)
___painful enlarged inguinal lymph nodes
___Sore throat most pharyngeal infections are asymptomatic
____Frequency of urination 
____ Any unusual Penis drip
_____Pain during intercourse 
____itching around the opening of the penis 
__Burning sensation when urinating
 _____joint pain lower extremity



The end – thank you!
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በባህርዳር ዩኒቨርሲቲ  የህክምና እና ጤና ሳይንስ ኮሌጅ የትምህርት ክፍል ማክሮባይዮሎጂ፣ኢሚኖሎጅ እና ፓራሳይቶሎጂ ዲፓርትመንት  
የመረጃ ቅፅ
ይህ መጠይቅ በባህርዳር ፈለገ ሂወት ሪፈራል ሆስፒታል(ፈ/ሂ/ሪ/ሆ)፤በቤተሰብ መምሪያ፤ በባህርዳር ጤናጣቢያ፤ ለድረ-ወሊድ ክትትል ከሚያገኙ(ከሚያደርጉ) እዲሁም  ለአባላዘር በሽታ ከጠረጠሩት ታካሚዎች ውስጥ  የቂጥኝ በሽታ እና መንስኤዎቹ ለማጥናት የተዘጋጀ ነዉ፡፡
መግቢያ
ጤና ይስጥልኝ: ስሜ -------------- ይባላል፡፡ የምሠራው -------- ነው፡፡ ወደዚህ  የመጣሁበት ምክንያት ለድረ-ወሊድ ክትትል ከሚያገኙ(ከሚያደርጉ) እዲሁም  ለአባላዘር በሽታ ከጠረጠሩት ታካሚዎች ውስጥ  የቂጥኝ በሽታ እና መንስኤዎቹ ለሚደረገው ምርምር/ጥናት መረጃ ለመሰብሰብ ነው፡፡ ጥናቱን የሚያካሂዱት በባህርዳር ዩኒቨርሲቲ  የህክምና እና ጤና ሳይንስ ኮሌጅ  በማይክሮባይዮሎጂ ትምህርት ክፍል የሁለተኛ ዓመት የማስተርስ ተማሪ የሆኑት አቶ ታምሩ መንበሩ መላኩ ናቸው፡፡ በአሁኑ ሠዓት የአባላዘርበሽታ/ቂጥኝ/ በከፍተኛ ሁኔታ እየጨመረ እዲሁም ኤች አይቪን በማስተላለፍ ረገድ ትልቅ አስተዋጾ እያደረገ ስለሆነ  በጤና ላይ ከፍተኛ የሆነ ጉዳት እያደረሰ ይገኛል፡፡ የዚህ ጥናት ዋና ዓላማ በባህርዳር ከተማ ከሚገኙ የጤና ድርጅቶች ውስጥ ለድረ-ወሊድ ክትትል ከሚያደርጉ እንዲሁም ለአባላዘር በሽታ ከጠረጠሩት ታካሚዎች ውስጥ  የቂጥኝ በሽታ እና መንስኤዎቹን ምን ምን እንደሆኑ ለይቶ ለማዎቅ ነው፡፡ በጥናቱ ጊዜ የአንተን/ቺን ፈሳሽ ናሙና እንሰበስባለን፡፡
ስለዚህ የተወሰኑ ጥያቄዎች አሉን፡፡ ከዚህ የሚገኘው ማንኛውም መረጃ በሚስጥር ይጠበቃል፡፡ ለዚህም ሲባል የእርስዎ ሥም እና አድራሻ አይጻፍም፡፡ በዚህ ጥናት መሳተፍዎና መተባበርዎ በአባላዘር በሽታ የሚደርሰውን ጉዳትና ሞት ለመቀነስ ከፍተኛ አስተዋጽዖ አለው፡፡ ለመመለስ ፈቃደኛ ያልሆኑትን ማንኛውንም ጥያቄ አልመልስም ማለት ይችላሉ፡፡ በማነኛውም ሰዓት የጥያቄ እና መልሱን ሂደት ማቋረጥ ይችላሉ፡፡ ነገር ግን ቀደም ሲል እንደተገለጸው እርስዎ የሚሰጡት እውነተኛ ምላሽ በአባላዘር/ቂጥኝ/ በሽታ የሚታመሙትንና የሚሞቱትን ቁጥር ለመቀነስ የሚደረገውን እንቅስቃሴ በከፍተኛ ሁኔታ ያግዛል፡፡  
በመጨረሻም  ከአንተ/ቺ የምንሰበስበው መረጃ ከስምህ/ሽ ጋር አይያያዝም ስምህን/ሽን እና አድራሻህ/ሽ  እንደማይጠቀስና ለማንም አካል ተላልፎ እንደማይሰጥ   ልናረጋግጥልህ/ሽ እንወዳለን:: የዚህ ጥናት ውጤት ግን  ተጠርዞ እና ተዘጋጅቶ   ለሚመለከታቸው የጤና ድርጅቶች ወይም ለሌሎች አካላት  ሊሰጥ ይችላል::
የዚህ ጥናት ዓላማ ተነቦልኝ (አንብቤው) እና ዓላማው ገብቶኝ በጥናቱ ለመሣተፍ
1. ፈቃደኛ ሆኛለሁ( ቃለ መጠይቁን መቀጠል ይቻላል)
2. ፈቃደኛ አይደለሁም(ቃለ መጠይቁን ያቁሙ)

የስምምነት ማረጋገጫ ቅጽ
ይህንን ግንዛቤ ውስጥ በማስገባት በጥናቱ ላይ እንድትሳተፍ/ፊ በክብር እንጠይቃለን፡፡ 
እኔ  ከዚህ  በታች  ፊርማዬን  የተቀመጠው  በጥናቱ  በፍቃደኝነት  እሳተፋለሁ ስል የሚከተሉትን  ግንዛቤ ውስጥ በማስገባት ነው::
	1. የጥናቱ ዓላማ
       2. በጥናቱ የሚካተቱ  ጥያቄዎችንና የጥናቱ አስፈላጊነት
 በሚገባኝ  ቋንቋ ስለተገለጸልኝና  ስለተብራራልኝ  በጥናቱ  ለመሳተፍ  በፊርማዬ  አረጋግጣለሁ::	      
  ፊርማ(የተሳታፊ)______________ቀን_______________	       
ፊርማ(የመረጃ ሰብሳቢ)______________ ቀን_________________                                     











በባህርዳር ዩኒቨርሲቲ  የህክምና እና ጤና ሳይንስ ኮሌጅ የትምህርት ክፍል ማክሮባይዮሎጂ፣ኢሚኖሎጅ እና ፓራሳይቶሎጂ ዲፓርትመንት  
የጥያቄው መለያ ቁጥር_____________ 
መጠይቁ የተካሄደበት ቀን___/____/2009ዓ.ም 
የጠያቂው ሥምና ___________________     ፊርማ   _______________
የተቆጣጣሪ ስምና ___________________      ፈርማ  _______________
ክፍል አንድ: መስረታዊ መረጃዎችን የተመለከቱ ጥያቄዎች
መመሪያ፡የሚከተሉትን ጥያቄዎች በጥንቃቄ ካነበቡ በኋላ ለእያንዳንዱ በተሰጠው የመልስ መስጫ ቦታ መልሱን ይሙሉ፡፡
	ተ.ቁ
	ጥያቄዎች
	መልስ

	01
	ከየት ነው የመጣህ/ሽ

	1.ከከተማ
2.ከገጠር

	02
	ጾታ
	1.ሴት
2.ወንድ

	03
	ዕድሜ
	_________

	04
	ሃይማኖት
	1.ኦርቶዶክስ
2.ሙስሊም
3.ፖሮተስታንት
4.ካቶሊክ
5.ሌላካለ ይጥቀሱ____

	05
	የትምህርት ደረጃ
	1.ያለተማረ/ች 
2.አንደኛ ደረጃ ያጠናቀቀ/ች
3.ሁለተኛደረጃ ያጠናቀቀ/ች
4.ከሁለተኛ ደረጃ በላይ__

	06
	የትዳር ሁኔታ
	1.ያገባ/ች 
2.ያላገባ/ች 
3.የፈታ/ች
4.ተራርቀው የሚኖሩ 
4.የሞተችበት/የሞተባት

	07
	ስራ
	የቀንሰራተኛ;የግል ተቀጣሪ;.የመንግስት ሰራተኛ;.የግል;ገበሬ;ተማሪ;ስራ የለውም/የላትም;ሌላ ካለ ይጥቀሱ_

	08
	ወርሃዊ ገቢ
	_______በብር

	09
	ጫት ትቅማለህ/ሽ
	1.አዎ
2.አይደለም

	10
	አዎ ከሆነ መልሱ ከቃምህ/ሽ በኸኋላ 
	1.በየቀኑ
2.አልፎአልፎ

	11
	አልኮል ትጠጣለህ/ጫለሽ
	1.አዎ
2.አይደለም

	12
	አዎ ከሆነ መልሱ በቀን በሳምንትምን ያህል ትጠጣለህ/ጫለሽ
	_______

	13
	ሲጋራ  ታጨሳለህ/ሽያለሽ
	1.አዎ
2.አይደለም

	
	ክፍል ሁለት፡ከአባላዘር በሽታ ጋር የተያያዙ መረጃዎች

	

	14
	ሁሊጊዜ ግኑነኙነት ከአንድ ሰው ጋር ብቻነው የምታደርጊው
	1.አዎ
2.አይደለም

	15
	ከፍቅረኛህ/ሽ ውጪ ከሌላ ሰው ጋር ግኑነኙነት ታደርጊያለህ/ሽ
	1.አዎ
2.አይደለም

	16
	አስወርዶሽ ያውቃል
	1.አዎ
2.አይደለም

	17
	ሳትፈሊጊ ተደፍረሽ ታውቂያለሽ
	1.አዎ
2.አይደለም

	18
	አሁን የሚሰማሽን የህመም ስሜት ይሰማሻል
	ፈሳሽ ነገር አለሽ፤ ማሳከክ ማቃጠል (የወር አበባሽ ይቆራረጣል)፣በብልቶችሽ አከባቢ ቁስለት ነገር አለሽ

	19
	አሁን የሚሰማህን የህመምም ስሜት
	ፈሳሽ ነገር አለህ፤ ማሳከክ ሽንት የማቃጠል ስሜት አለህ፤  ስትሰና፤ ቶሎ ቶሎ ሽንት ይመጣሀል፤ ቁርጥማት ነገር አለህ



                       ተጠናቀቀ፡ አመሰግናለው!!


[bookmark: _Toc495311781][bookmark: _Toc497812514]15. Appendix
[bookmark: _Toc495311782][bookmark: _Toc497812515]Appendix: I
Laboratory Procedures  
Method of collection clinical specimen choice, purpose, and principle
Collection and transport for the laboratory diagnosis of N. gonorrhoeae
Purpose
Uses SOP any activity working in Laboratory. The purpose of this SOP is to provide the Instructions and guidelines to perform the isolation and identification of bacterial pathogens from culture of genital specimen.
Principle
Both males and females genital infections may present cervicitis, urethritis, vulvo-vaginitis, bacterial vaginosis, and pelvic inflammatory disease and urethritis, prostatitis and epididymitis with genital ulcers. As the genital tract is normally colonized with bacteria, the confirmation of infections in these sites must be made by detecting and reporting only those organisms known to be pathogenic at these sites.  “Routine” cultures are to be discouraged, and emphasis placed on detection and reporting of known pathogens. Pathogens responsible for infections is N.gonorrohoeae cause cervicitis in females and urethritis in males and females.
Specimen choice and collection
Specimens should be collected with Dacron or rayon swabs because calcium alginate may be toxic to gonococci. Fatty acids inhibit the growth of gonococci. To minimize the inhibitory effects of unknown substances in the specimen, the swabs should be inoculated directly onto growth medium or placed in swab transport medium immediately after collection.
Urethral specimens: Discharge from the meatus is preferred for the detection of N gonorrhoeae. If there are no meatus exudates in post pubertal patients, an intra-urethral swab can be used for the detection of gonococci. To increase the chance of detecting the organisms, swab samples will be collected from patients who have not voided for at least 2 h. The swabs are suitable for smear preparation, culturing on appropriate media or for transport to other laboratories.
If there is no discharge, compress the meatus vertically to open the distal urethra and insert a thin, water-moistened swab (calcium alginate or Dacron) with flexible wire slowly (3 cm to 4 cm in males or 1 cm to 2 cm in females), rotate slowly and withdraw gently.
Cervical and vaginal specimens: Cervical specimens will be taking from young and adult females. Gonococcal infections in prepubertal girls involve the vagina and not the cervix. Therefore, vaginal specimens should be collected from this age group. When the patient presents with a urethral discharge, additional urethral specimens should be taken because the sensitivity of detecting gonococci from cervical specimens is lower than that from urethral specimens. Similar to urethral swabs, cervical and vaginal swabs can be used to prepare smears, to inoculate culture media directly. Insert a speculum into the vagina to view the cervix. Insert a swab 1 cm to 3 cm into the end cervical canal and rotate for 10 s to 30 s to allow absorption of exudates. Cervical and urethral swabs for isolation of N.gonorrohoeae-placed in appropriate transport media, delivered to the laboratory as soon as possible, and must be cultured immediately. Then on to TM for isolation of N.gonorrohoeae, 35-37°C Incubator, with 5%CO2, or a candle jar
Special safety precautions
Standard safety precautions for handling of patient specimens must be applied when processing these specimens. Please refer to laboratory safety manual for detailed instructions. 
Quality control
[bookmark: _Toc469324785]Check the name and identifiers on the specimen; ensure that they match those on the requisition.  If there is any discrepancy, phone the physician or nurse and try to resolve the problem. All media and reagents used in the procedure should have passed the required QC and be used within the expiry period




Procedure gram stain principle, method, interpretation, and quality control
Gram Stain Procedure
Basic Microbiology Workshop - Ethiopia
1. Place the fixed slide on the staining rack.
2. Cover the heat-fixed smear with crystal violet; leave for 10 seconds.
Wash off with water and drain well.
3. Cover the smear with Gram's iodine; leave for 10 seconds.
Wash off promptly with water and drain.
4. Holding the slide over the sink at a 45 angle, RUN the decolorizing agent (acetone/alcohol) over the slide and watch the excess run off the bottom edge of the slide.  Continue decolorizing until the purple dye no longer runs off the slide with the decolorize, (i.e., the excess dripping off the bottom edge of the slide is colorless).
Immediately wash with water and drain.
5. Cover the smear with basic fuchsia or safranin (red counterstain); leave for 10 seconds.
Wash with water and drain; air-dry in an upright position or gently blot dry with a paper towel - DO NOT rub stained portion.
Reading Gram Stained Smears
Examine Gram-stained slides with the oil immersion lens.  Gram-positive bacteria are stained violet to purple; gram-negative bacteria are stained pink to red.  Gram-positive bacteria may become gram-negative under some conditions; this is especially true of organisms in the Streptococcus genus, many of which become gram-negative as they age.  



[bookmark: _Toc469324786]
Culture Procedure: The current preferred laboratory method for the diagnosis of N gonorrhoeae infections is the isolation and identification of the agent. The antibacterial agents in modified Thayer-Martin, Martin Lewis and New York City medium are vancomycin, colistin, trimethoprim lactate and the antifungal agents nystatin and anisomycin or amphotericin B. Some fastidious strains, such as the arginine-, hypoxanthine- and uracil-requiring strains, are more susceptible to the concentrations of vancomycin or trimethoprim used in the selective media Isolates that are inhibited by supplements in selective media should be grown on media with lower concentrations of antibiotic. Isolates that are atypical, such as vancomycin-susceptible strains, should be forwarded to reference laboratories to confirm their identification. Therefore, a quality assessment program that periodically compares isolation rates on selective and nonselective media is desirable. The inoculated plates should be incubated at 35°C to 37°C in a moist atmosphere enriched with CO2 (3% to 7%) 
1. Use the swab to inoculate the culture plates. Spread the inoculum in four quadrants to allow growth of isolated colonies.
2. Incubate the plates and examine after 24 hours then re-incubate plates for 72 hours that are negative or where only pinpoint growth to detect N. gonorrhoeae








Oxidase Test Procedure
1. Moisten a piece of Whitman filter paper with a drop of the reagent.
2. Using a sterile wooden stick or disposable loop, pick a colony from a pure culture of test organism on SBA.
3. RUB a portion of a colony onto a small area of the moistened filter paper OR
4. TOUCH the colony with a cotton swab and add a drop of the reagent onto the swab.
5. OBSERVE for color change
6. Positive = deep blue to purple color in 10 to 30 seconds
7. Negative = no color change in 60 seconds
8. Development of the color in 30 – 60 seconds is a weak positive reaction
9. Do not read after 60 seconds 
10. Record result: N. gonorrhoea  (+) and  N.gonorrhoea (-) 
[bookmark: _Toc469324788]Limitations: The specimen for the isolation of N. gonorrhoeae should be collected carefully avoiding touching the vaginal walls and transported appropriately in transport media. 














[bookmark: _Toc495311783][bookmark: _Toc497812516][bookmark: _Toc495192511]Appendix II
Microbiology laboratory quality control (QC) strains for N. gonorrhoeae
Of quality control strains for the supplemental tests described in this manual for the identification of N. gonorrhoeae is included.  In a reference laboratory setting, the tests described below are best performed concurrently will be uses sequential testing practices can only those isolates resistant to colistin and exhibiting a strong superoxol reaction When choosing the screening approach, it is important to remember that tests performed on successive days will require a fresh (18–24 hour) subculture of the isolate. The use  of the QC strains recommended by the test manufacturer(Manul AST world Lab identification Pathogens & Importance 2013)
Table: Quality control (QC) strains for supplemental tests used to identify Neisseria gonorrhoeae
	Test
	Positive control
	Negative control


	Colistin resistance test 

	N. gonorrhoeae ATCC 49226
K. denitrificans ATCC 33394
(resistant to colistin
	N. cinerea ATCC 14685
N. mucosa ATCC 19696
(susceptible to colistin)

	Superoxol (or Catalase) test 

	N. gonorrhoeae ATCC 49226 [4+] 
N.cinerea ATCC 14685[weak, 2+] 
(positive reaction in superoxol)

	K. denitrificans ATCC 33394
(no reaction in superoxol)


	Acid production test
	N. gonorrhoeae (ATCC 49226) produces acid from glucose

	

	Note: Laboratories  should follow QC strain designations provided by manufacturers of (commercial) tests; however, if specific strain numbers are not provided, those included in this table can be used for guidance


(Manul AST world Lab identification Pathogens & Importance 2013)
Microbiology Laboratory  -------------------Media Preparation Record
Media name------------------- Date---------------------
	Preparation date
	Media Powder
	Additive
	Quantity prepared
	pH
	Prepared by:
(Tech Initial)
	Supervisor initial/date

	
	Manufacturer
	Lot #
	Expiry date
	Additive name
	Lot #
	Expiry
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	




[bookmark: _Toc497812517]Microbiology Laboratory Report work Sheet


Standard Technique Antimicrobial Susceptibility testing (AST) Procedure
Purpose 
The purpose of this SOP is to provide the instructions to perform the isolation and identification of bacterial pathogens from blood culture.
Principle Antimicrobial susceptibility testing (AST) should only be performed with pathogens for which well-standardized methods are available and pathogens whose resistance is known or suspected to be a clinical problem; AST should not be performed on normal flora or colonizing organisms Kirby Bauer (KB) is a standardized procedure for performing antimicrobial susceptibility testing (AST) by disk diffusion. A standardized inoculum of the bacteria is swabbed onto the surface of a Mueller-Hinton agar (MHA) plate.  Filter paper disks impregnated with antimicrobial agents are placed on the agar. After overnight incubation, the diameter of the zone of inhibition around each disk is measured.   By referring to the standardized tables compiled by CLSI, a qualitative report of susceptible, intermediate or resistant was used











Materials
1. Mueller Hinton agar (MHA), 
2. Tryptic soy broth, NSS
3. Antimicrobial disks(Kirby Bauer) 
4. 0.5  McFarland Standard,
5. Ruler or caliper and Specimen
6. Forceps
7. Staining rack
8. Microscope
9. Immersion oil
10. Lens cleaning solution
11. Microscope slide
12. Pencil and pen
13. [bookmark: _Toc469324790][bookmark: _Toc470447585]Heat-fixed 
[bookmark: _Toc495192513]Quality control (QC)
Test QC strains by following routine procedure and record results in QC forms. Record lot number, and expiration dates of disks and agar. Compare to expected results based on current CLSI(2015) standards. Record any out of control result and proceed with the required corrective action.
Procedure
A. Bring agar plates and antibiotic disks to room temperature before use. 
B Prepare bacterial suspension.
The Direct colony suspension method is the most convenient method for inoculum preparation. This method can be used for most organisms. Select 3 – 5 well-isolated colonies of the same morphologic type from an agar plate culture. Touch the top of each colony with a loop and transfer the growth into a tube containing 4 – 5ml of TSB or NSS. Mix well and adjust turbidity with broth or NSS to match 0.5 McFarland standard. 
The Growth method can be used alternatively and is sometimes preferable when colony growth is difficult to suspend directly and a smooth suspension cannot be made. It can be used for non fastidious organisms when fresh 24-hour colonies are not available. Select 3 – 5 well-isolated colonies of the same morphologic type from an agar plate culture. Touch the top of each colony with a loop and transfer the growth into a tube containing 4 – 5ml of TSB. Incubate the broth culture at  35 ± 2oC until it achieves or exceeds the turbidity of the 0.5 McFarland standard (usually 2 – 6 hours).Mix well and adjust turbidity with TSB to match 0.5 McFarland standard
Inoculate plate with bacterial suspension
Within 15 minutes of adjusting turbidity, dip sterile cotton tippled applicator swab into the inoculum and rotate against the wall of the tube to remove excess inoculum. Swab entire surface of the agar plate three times, rotating plate approximately 60o between streaking to ensure even distribution. As a final step, swab the rim of the agar .Allow inoculated plate to stand 3 -15 minutes (no longer than 15 minutes) before applying disks Apply antibiotic disks to agar surface using sterile forceps or dispenser. Apply gentle pressure to ensure complete contact of disk with agar. Do not relocate a disk once it has made contact with agar surface. Instead, place a new disk in another location on the agar.No more than 12 disks on 150mm plate and no more than 5 disks on 100mm plate. The working supply of antibiotic disks should be stored in a refrigerator (2 – 8 oC) in a tightly-capped container with desiccant. Upon removal of the disks from the refrigerator, the package containing the cartridges should be left unopened at room temperature for approximately one hour to allow the temperature to equilibrate; this reduces the amount of condensation on the disks. If a disk dispenser is used, it should have a tight-fitting cover, be stored in the refrigerator, and be allowed to warm to room temperature before use.Invert plate and incubate within 15 minutes of disk application. Incubate for 16 – 18 hours at 35 ± 2oC in an ambient air incubator.




Reading and Interpretation
Measure the zones to the nearest millimeter (mm) by using refer to CLSI M100 tables for interpretation of zone sizes.
Reporting: report the organisms as either Susceptible (S), Intermediate (I), or Resistant (R) to the antimicrobial agents that have been tested.
[bookmark: _Toc469324791][bookmark: _Toc495192514]Antibiotic panels and zone interpretive charts
The following charts indicate antibiotics to be tested for commonly isolated pathogens with the interpretive zone sizes measured in mm. “Antibiotic zone sizes and Interpretive Charts”
Bolded antibiotics are those indicated in CLSI as the first-line to test and report.                                          
 












Direct colony suspension, equivalent to 0.5 McFarland standard. Use GC agar base with 
1% growth supplement. Incubate at 36 ± 1oC, 5% CO2 for 20-24 hours.
	Drug
	Conc. (µg)
	Sensitive
	Intermediate
	Resistant

	Penicillin
	10
	≥ 47
	27-46
	≤ 26

	Cefixime
	5
	≥ 31
	-
	-

	Cefotaxime
	30
	≥ 31
	-
	-

	Ciprofloxacin
	5
	≥ 41
	28-40
	≤ 27

	Spectinomycin Neisseria
	100
	≥ 18
	15-17
	≤ 14

	Tetracycline
	30
	≥ 38
	31-37
	≤ 30

	Reporting:
Perform direct β-lactamase test:  Positive test  report as PENICILLIN RESISTANT.
Negative test  set-up PENICILLIN disk diffusion testing to detect strains with chromosomally-mediated resistance. 
If PENICILLIN resistant, test and report all other drugs.


[bookmark: _Toc469324792]
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Declaration
I am, Tamiru Menberu, hereby declare that this thesis is my original work and as far as my knowledge is concerned, this research thesis was not presented in Bahir Dar University. 
Signature ______________________
Date of submission;  Nov, 2017
Place _B/Dar
Name of advisor : Daniel Mekonnen and Wondemagegn Mulu
Signature ______
Place _B/Dar
Date of submission  Nov, 2017
[bookmark: _Toc469324779][bookmark: _Toc313638770][bookmark: _Toc315345539]Annexes: Information Sheet and Consent Form 
Title of the Research Project 
N.gonorrohoeae, Antimicrobial susceptibility pattern and associated factors among symptomatic patient visiting gynecology outpatient departments and STI clinic at Felege Hiwot Referral Hospital in Bahir Dar Town, North West Ethiopia.
Name of Principal Investigator: Tamiru Menber (BSc in Public Health, Diploma in laboratory technician   and MSc candidate in Medical  Microbiology)
Name of the Organization Bahir Dar University College of Medicine and Health Sciences ,Department of Microbiology, Immunology and Parasitology,  
Sponsor:  Self  
Information sheet and consent form prepared for STD infected individuals who are attend gynecology outpatient departments and STI clinic in selected health institution at Bahir Dar town from Jan-1-, Jun-30-2017, to participate in this Research Project. 
Introduction 
[bookmark: _Toc313638771]This information sheet and consent form is prepared to determine the magnitude of gonorrhea disease (N.gonorrohoeae) and associated factors among symptomatic patient. The research group includes the principal investigator, two trained data collectors, one-laboratory personnel’s to analysis the sample, one supervisor, one local and two advisors from University of Bahir Dar.
[bookmark: _Toc469324780]Purpose of the Research Project 
The aim of this study is to assess the magnitude of gonorrhea disease (N.gonorrohoeae), associated factors and antimicrobial susceptibility test among symptomatic patient. Recognition of common associated factors for gonorrhea disease is important to guide efforts aimed at prevention and early diagnosis. Therefore, this study will investigate the major associated factors of gonorrhea disease and antimicrobial susceptibility among symptomatic patients that will help to design or plan preventive interventions in the study area and as base line information for other areas in the country.
Procedure 
[bookmark: _Toc313638772]The study involves Symptomatic patient who are attending gynecology and STI clinic at selected health institution during study period. You are selected to be one of the study participants if you are willing to take part in this study and kindly invite you to take part in my project. If you are willing to participate, we are so happy and we need you to clearly understand the aim of this study and show your agreement. Lastly, you are kindly requested to give your genuine response in the interview.
Benefits, Risk or Discomfort 
[bookmark: _Toc313638773]By participating in this research project you may feel some discomfort during Endo-cervical and urethral sample collection. However, your participation is definitely important to identify associated factors affecting reproductive function and to design appropriate strategy to decrease gonorrhea disease or reproductive disease and also their consecutive complication. There is no risk or direct benefit in participating in this research project.

Confidentiality 
[bookmark: _Toc313638774]The information collected from you will be kept confidential and stored in a file, without your name by assigning a code number to it. Hence, no report of the study ever identifies you.
Right to Refusal or Withdraw 
You have the full right to refuse from participating in this research. You have also the full right to withdraw from this study at any time you wish. 
Person to contact 
This research project will be reviewed and approved by the ethical committee of the University of Bahir Darr. If you have any question you can contact by following, address and you may ask at any time you want. 
Name: Tamiru Menberu Melaku 
[bookmark: _Toc313638775]Mobile: +251 0918017853    Email:tamerumenberu@gmail.com 
[bookmark: _Toc469324781]Consent form having: The above information, we interest you invite to participate in the study.
I the under signed, will like to confirm that, as I give consent to participate in the study, it is with clear understanding and recognition of:
The objective of the study my right to resign from the study during any stage of the study
I confirmed my agreement with my signature after the detailed objective of the study has been explained to me in the language I understand well.
Signature (participant’s) ____________              Signature (collectors) _________________
[bookmark: _Toc313638776]    Date ______________________                          Date   ____________________
   
[bookmark: _Toc495192515]


[bookmark: _Toc495311784][bookmark: _Toc497812518]Appendix: III
Declaration 
I, undersigned, declare this thesis my original work in partial fulfillment of the requirement for the degree of Master in Medical Microbiology.
Name: Tamiru Menberu
Submission to Bahir Dar University of College of Medicine and Health Sciences, Department of Medical Microbiology Immunology, Parasitology
Date of Submission: Nov, 2017 
This proposal work has submitted with my advisors approval as university lecturers. 
Name of Advisors                                                                                              
 Mr - Daniel Mekonnen (Assi. Professor)                                         
[bookmark: _Toc469324793]Mr- WondemagegnMulu(Asso. Professor)                                         
Assurance of investigator 
The undersigned agrees to accept responsibility for the scientific, ethical and technical conduct of the research project and for provision of required progress reports as pre terms and conditions of the research and publications office of the Bahir Dar University. 
Name of the student                                    Signature                                   Date
    Tamiru Menberu                                    _________                             ___/___/___
Approval:
Advisers 
Name                                                 Signature                                   Date 
1. Daniel Mekonnen                   ___________                       ___/___/__
2.  Wondemagegn Muluso           __________                          ____/___/__                                                                                
Examiner
           Name                                                 Signature                               Date 
1. Prof. Feleke Moges                         _________                            ___/__/____
2. Dr. Fantahun Biadglign                   _________                          ____/___/___ 
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 Bihar Dar U niversity  College of Medicine and Health S ciences  Department of  Medical Microbiology, I mmunology, and  P arasitology     MICROBIOLOGY CULTURE WORK SHEET          D ate   of specimen collection__________________________E.C   Patient card No________ ______________________   Age _____________   sex  _____      Type of specimen_ _________________________   Colony characters on  Modified Thayer - Martin Media  ____________________________ _____   ( Growth at 35 ° C to 37 ° C (5% CO2)   )      Biochemical tests   Oxidase test   result _ ___________________   Glucose test   result    _________________________   Catalase test  result__________________________   Gram  stain Result :  _______________________________   Final report   presence or absence of  N. gonorrhoeae _______________________   Culture observations and work up      (Date and initial each day):              If present Antimicrobial  Susceptibility pattern   results   report,   form  isolate -   GRAM  – Negative Intracellular Diplococci  (when the result positive   NG )    

Drug / abbreviation/ conc  Zone size  (mm)  (S, I, R )  Drug / abbreviation/ conc    Zone size  (S, I, R )  

Penicillin  (10 - unit)    Cefixime (5ug)    

Tetracycline (30ug)    Cefotaxim (30ug)    

Cefoxitin  (30ug)    Cefepime(30ug)    

Ceftriaxone (30ug)      Spectinomycin (100ml)    

Ceftazidime  (30ug)    Ciprofloxacin  (5ug)    

Cefpodoxim (10ug)    Doxycycline (30ug)    

Ceforoxim (30ug)    Azithromycin (15ug)    

  Name of reporter Labo Result:  Tamiru Menberu       signat ure:  ______Date:______    
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Date of specimen collection__________________________E.C

Patient card No______________________________ Age_____________ sex _____  

Type of specimen__________________________

Colony characters on Modified Thayer-Martin Media _________________________________

(Growth at 35°C to 37°C (5% CO2) )

· Biochemical tests

Oxidase test result ____________________

Glucose test result  _________________________

Catalase test result__________________________

Gram stain Result: _______________________________

Final report presence or absence of N. gonorrhoeae_______________________

Culture observations and work up   (Date and initial each day):	







· If present Antimicrobial Susceptibility pattern results report, form isolate- GRAM –Negative Intracellular Diplococci (when the result positive NG)



		Drug / abbreviation/ conc

		Zone size (mm)

		(S, I, R)

		Drug / abbreviation/ conc



		Zone size

		(S, I, R)



		Penicillin (10-unit)

		

		

		Cefixime(5ug)

		

		



		Tetracycline(30ug)

		

		

		Cefotaxim(30ug)

		

		



		Cefoxitin (30ug)

		

		

		Cefepime(30ug)

		

		



		Ceftriaxone(30ug) 

		

		

		Spectinomycin(100ml)

		

		



		Ceftazidime (30ug)

		

		

		Ciprofloxacin (5ug)

		

		



		Cefpodoxim(10ug)

		

		

		Doxycycline(30ug)

		

		



		Ceforoxim(30ug)

		

		

		Azithromycin(15ug)

		

		







Name of reporter Labo Result: Tamiru Menberu   signature:  ______Date:______
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