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Introduction  

Neisseria gonorrhoeae is a Gram-negative Coffee-bean 

shaped intracellular diplococcus bacterium [1,2] responsi-

ble for all gonococcal infections and an exclusively hu-

man pathogen that primarily infect the urogenital tracts. If 

untreated, may lead mild to serious complications such as 

epididymitis, pelvic inflammatory diseases, opthalmia 

neonatorum [3-6].  Neisseria gonorrhoeae infections are 

acquired by sexual contact and usually affect the mucous 

membranes of the urethra in males and the endocervix and 

urethra in females [7-10]. In 2016, the World Health Or-

ganization (WHO) [11] reported the rate of new N. gonor-

rhoeae infections to be at 19 per 1000 women and 24 per 

1000 men globally.  This suggesting the exposure of over 

75 million individuals to the infection every year [12] and 

the African region has the highest rates of gonococcal 

infections worldwide [13]. In view of this, this paper 

sought to review the prevalence of Neisseria gonorrhoeae 

infections with focus on African countries.  Gonorrhoea is 

transmitted through close sexual contacts with an infected 

individual. Factors such as gender and age may increase 

the susceptibility to gonorrhea. The rate of gonococcal 

infections is higher in female than male and also highest 

among adolescents and young adults at reproductive age 

[14].  
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ABSTRACT 

 

Objective: Despite the classification of Neisseria gonor-

rhoeae as a ‘super bug’ by WHO due to the problem of 

antimicrobial resistance in gonorrhoea treatment global-

ly. This study assesses recent publications on the preva-

lence of Neisseria gonorrhoeae infections in Africa. 

Methods: Systematic review of publications on Neis-

seria gonorrhoea infections in Africa was done in this 

study. Five databases; PubMed, Plos One, African Jour-

nals, ScienceDirect and google scholar were searched 

from 2000 to 2020. A total of 41 articles were included 

considering; authors, years of publication, location, study 

population among other factors 

Results: A total of 200 articles were identified from the 

search engines and only 41 finally passed the eligibility 

criteria. A total of 15734 participants were screened in 

the studies from which 1250 only had Neisseria gonor-

rhoeae infections. The incidence/1000 male subjects in-

fected with N. gonorrhoeae was lower compared to the 

female. In Nigeria, Ethiopia and Ghana higher preva-

lence was observed among men compared to women. 

Highest prevalence was found among age group 21-25 

years. Altogether 7.9% of subjects (n = 15,734) were 

positive for N. gonorrhoeae. Polymerase chain reaction 

(PCR) detection method was commonest (n =16) fol-

lowed by unspecified general nucleic acid amplification 

assays (n = 11). 

Conclusions: Considering the global rate of antibiotics 

resistance in Neisseria gonorrhoeae efforts must be 

geared towards regional based gonorrhoea control in Af-

rica and elsewhere. Molecular based gold standard tech-

niques complemented with culture where necessary must 

be adopted for gonorrhoea diagnosis and resistance sur-

veillance. 
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The effective management of infection with Neisseria 

gonorrhoeae is a challenge in the face of increasing anti-

microbial resistance. Gonococcal resistance to antimicro-

bial agents is a major problem globally.  

The resistance of Neisseria gonorrhoeae to antimicrobial 

agents varies in different parts of the world and also 

changes per time [1,4,15]. Neisseria gonorrhoeae exhibits 

a remarkable ability to adapt to antibiotic pressure through 

generation of resistance mechanisms. Neisseria gonor-

Neisseria gonorrhoaea Infections in Africa - Systemat-

ic Review and Meta-Analysis 
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rhoeae has become resistant to almost every antibiotic 

used for the treatment of its infections [16] which has led 

to difficulties in clearance treatment because several 

strains of gonococcus that exhibit resistance to many anti-

biotics have been discovered. Africa has the highest inci-

dence of gonococcal infections in the world, with an esti-

mated 50–60 new infections per 1000 adults per year. 

Neisseria gonorrhoeae infection may have wide spectrum 

of symptoms that can affect urogenital, anorectal, pharyn-

geal, and conjunctiva areas though it can be asymptomatic 

[17-19].  

The proposed systematic review aims to characterize 

comprehensively the epidemiology of Neisseria gonor-

rhoeae infections in African countries. The specific objec-

tives are to conduct a systematic review and synthesis of 

evidence of N. gonorrhoeae infections prevalence, and to 

generate estimates for the prevalence of N. gonorrhoeae 

among the populations, as well as stratified by WHO re-

gion, type of assay, sex and populations involved. 

 

Materials and Methods 

Search Strategy  

A systematic review for the publications on Neisseria 

gonorrhoeae infections in African countries was done in 

September 2019.  The period included for this search was 

from the year 2000 to 2020 and a standardized protocol 

was followed. The literature search was done using Pub-

Med, Plos One, African Journals, ScienceDirect and 

google scholar for identification of all published papers on 

gonococcal infections within the year stated above. The 

search terms used include the name of locations, ‘gono-

coccus’, ‘gonococci’, ‘gonorrhea’, ‘gonorrhoeae’, ‘gonor-

rhoea’, ‘Neisseria gonorrhoeae infections’, ‘urethritis’, 

‘opthalmia neonatorum’, ‘gonococcal conjunctivitis’, 

‘gonococcal infections’, and all results were reviewed for 

relevance. Data were extracted from reports in accordance 

to inclusion and exclusion criteria 

 

Inclusion and exclusion criteria 

 Studies included are those that are Neisseria gonorrhoea 

infection within African countries between year 2000 and 

2020. While ‘articles’ that came inform of letters and 

commentaries, articles are reporting infections outside 

African countries, not written in English Language and 

not featured between year 2000 and 2020 were excluded 

from the study. 

 

Study Selection and Data Collection Process 

Articles were screened to identify duplicates, and then 

later screened to identify studies for full text evaluation. 

The full texts were assessed for eligibility, exclusions 

were made based on exclusion and inclusion criteria. A 

manual method of data extraction was used for the data 

extraction. Thirty-seven articles were included in the sys-

tematic review and analysis of infections of Neisseria 

gonorrhoeae. The following information was collected:  

authors, year of publication, country where the study had 

been carried out, study population, detection method, total 

number of participants infected, range of age of the partic-

ipants, total number of study participants, and gender of 

participants, detection method, total number of partici-

pants infected (Figure 1).  

 

Figure 1. Identification of studies included in the review. 

 

 

 

Statistical Analysis 

Studies based on the overall sample were reported in a 

table format along with key information pertaining to each 

study. Distribution includes total number of participants, 

articles and total number of infected persons were re-

viewed; population distributions, age distribution and the 

prevalence of infections in Africa. The 95 % confidence 

intervals was calculated using GraphPad InStat. 
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Results 

 A total of 200 articles were identified from the search 

engines and 41 articles finally passed the eligibility crite-

ria. From Table 1, the incidence/1000 male subjects in-

fected with N. gonorrhoeae was lesser to the female. Only 

Nigeria, Ethiopia, and Ghana recorded high prevalence of 

the infection among men (Figure 2).  

Figure 2. A map showing the countries in Africa from 

which the data were collected. 

 

Table 2 shows the prevalence of infections and age range 

of participants in the study. Some of the journals did not 

report the age range of participants.  

The infection has a high prevalence among youth of age 

between 21 and 25 years, followed by subjects within 26 

years and 30 years and those in the age range between 15 

and 20 years.  

Table 3 showed the total distributions of infection per 

country based. A total of 15734 participants were screened 

in the studies from which 1250 only had Neisseria gonor-

rhoeae infections. The distribution of the country from 

where the studies were carries out was also shown in Ta-

ble 3. The highest number of articles were collected South 

Africa (n=8) followed by Nigeria (n=7) and Ghana (n=6). 

Ethiopia and Kenya have 4 and 3 reports respectively. 

 

Table 1. Prevalence of Neisseria gonorrhoeae infections 

in Africa. 
     

Countries Gender Total 

screened 

Total 

positive 

Incidence/ 

1000 

Kenya M 2895 9 3.11 

F 801 15 18.73 

Ghana M 539 173 320.97 

F 2540 108 42.52 

Ethiopia M 274 17 62.04 

F 633 26 41.07 

Nigeria M 777 61 78.51 

F 2091 87 41.61 

Zambia 

 

M NS NS  

F 116 43 370.69 

Zimbabwe M NS NS  

F 200 48 240 

South Africa M 2639 156 59.11 

F 856 220 257.01 

Guinea M NS NS  

F 237 9 37.97 

Benin M NS NS  

F 81 1 12.35 

Burkina Faso M NS NS  

F 367 13 35.42 

Mali 

 

M NS NS  

F 114 5 43.86 

Cameroon M 40 40 1000 

F 39 39 1000 

Tunisia 

 

M NS NS  

F 188 21 111.70 

Central African 

Republic 

M 28 28 1000 

F 2 2 1000 

Sudan 

 

M NS NS  

F 151 3 19.87 

Madagascar M 95 95 1000 

F 31 31 1000 

Total M 7287 579 79.46 

F 8447 671 79.44 

 

 

Table 2. Age distributions of sampled individual. 
    

Age 

(years) 

 N = 

7244 

Prevalence 

% 

Confidence Interval 

(95 %) 

Lower Upper 

15 – 20 1206 16.65  

 

280.67 

 

 

2134.0 

21 – 25 2581 35.63 

26 – 30 1724 23.80 

31 – 35 1160 16.01 

36 – 40 437 6.03 

> 40 136 1.88 

 

Guinea and Burkina Faso have 2 reports each while one 

report each came from Zambia, Zimbabwe, Benin, Mali, 

Cameroon, Central African Republic, Sudan, Tunisia, and 

Madagascar. Incidence of infection was reported higher in 

participants from Ghana while the lowest was from Benin. 

Table 4 showed where the studies were conducted. 
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Table 3. Total distributions of infection per country 

based. 
     

Countries Appear-

ance 

Total 

sam-

pled 

Total 

infect-

ed 

Inci-

dence/1000 

Kenya 3 3696 24 6.49 

Ghana  6 3079 281 91.26 

Ethiopia 4 907 43 47.41 

Nigeria 7 2868 148 51.60 

Zambia 1 116 43 370.69 

Zimbabwe 1 200 48 240 

South 

Africa 

8 3495 376 107.58 

Guinea 2 237 9 37.97 

Benin 1 81 1 12.35 

Burkina 

Faso 

2 367 13 35.42 

Mali 1 114 5 43.86 

Cameroon 1 79 79 1000 

Central 

Republic 

of Africa 

1 30 30 1000 

Sudan 1 151 3 19.87 

Tunisia 1 188 21 111.70 

Madagas-

car 

1 126 126 1000 

Total 41 15734 1250 79.45 

 

 

Table 4. Location of the data and distribution of Neisseria 

gonorrhoeae infections. 
     

Location  No of 

articles 

Total no of 

investigated 

Total 

infected 

Incidence/ 

1000 

Community 13 3498 124 35.45 

School 3 1143 68 59.49 

Hospital 25 11093 1087 97.99 

Total 41 15734 1250 79.45 

 

The studies were bases community, school, and hospital. 

Hospital have the highest number of persons investigated.  

Some of the reports did not specifically stated the base of 

the investigation. Table 5 showed the detection method 

used for identification of the causative agent.  

 

Table 5. Detection method used for identification of or-

ganism. 
  

Detection method Appearance 

Culture 14 

Nucleic Acid Amplification Test 11 

Microscopy 9 

Gene probe and Rapid Card Test 2 

Polymerase Chain Reaction 16 

Transcription Mediated Amplification 6 

Strand Displacement and Amplification 2 

 

Discussion 

In the data collected, different diagnostic tests were used 

and populations tested and the test were carried out in 

different bases. All these factors did not give room for 

direct comparison of the prevalence of the infection 

among the nation from which data were drawn. The inci-

dence/1000 male subjects infected with N. gonorrhoeae 

was lower that of the female. This may be due to the na-

ture of the genitourinary tract of females which may have 

increased their susceptibility to the pathogen. Mengista et 

al. [20] recently reported a prevalence of 5.1 % for gono-

coccal infection among reproductive age group of women 

Ethiopia and about 2-15 % in sub-Sahara Africa. The 

prevalence was lower compared to Southern Mozambique 

[21].  

The incidence of gonorrhea infection among male and 

female were the same. This is higher on the side of the 

male because women have been reported to be more vul-

nerable to the infections than men [8,22]. In most cases 

gonorrhea infections in women are in most times asymp-

tomatic and the infections are most times not treated due 

to economic dependency of most African women on their 

husbands [7].  

In this study, it was observed that the infection has a high 

prevalence among subjects within ages of 21 through 25 

years. This range was higher than the range reported by 

Galadima et al. [23]. They reported highest gonorrhoea 

prevalence of 16 % (n = 1715) for people age group 15 – 

20 years. The highest reported prevalence in this study 

was 35.63 % which is higher than those reported by Alli et 

al. [24] and Ramadhani et al. [19] with 25 % and 19.5 % 

(96/492) respectively.  

A total of 15734 participants were screened in the studies 

from which 1250 only had Neisseria gonorrhoeae infec-

tions. This account for 7.94 % of prevalence in the study 

area. Due to economic factors and also lack of appropriate 

diagnostic facilities and manpower the prevalence of gon-

orrhoea in Africa has not been adequately captured [25-

27. There is still a large reservoir of gonorrhoea in most of 

the African countries [28]. 

The data from this study extracted from studies conducted 

in community, school, and hospital. Hospital have the 

highest number of persons investigated. Some of the re-

ports did not specifically stated the base of the investiga-

tions. Availability of affordable and reproducible rapid 
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screening point of care tests (POCTs) that have high sensi-

tivities and specificities are very adequate for resource-

poor nations [29]. These are mostly immune-

chromatographic tests which require minimal scientific 

personnel expertise and laboratory facilities. Cultural de-

tection in biological fluids is the technique in use by most 

Microbiology laboratories and has been regarded as the 

gold standard test for gonorrhoea diagnosis [30,31]. Most 

of the point of care tests used in Africa are mainly immu-

nochromatographic tests which require minimal scientific 

personnel expertise and laboratory facilities with sensitivi-

ties ranging between 60 to 98 % and specificities ranging 

between 90 to 98 % [29]. Polymerase chain reaction 

(PCR) is a tool for the diagnosis of infectious, it is fast and 

reliable that other methods. This method (PCR) should be 

made mandatory in the clinical diagnoses of gonorrhea. 

  

Conflict of Interest 

We declare that we have no conflict of interest. 

  

References 

1 Ali S, Sewunet T, Sahlemariam Z, Kibru G. Neisseria 

gonorrhoeae among suspects of sexually transmitted 

infection in Gambella hospital, Ethiopia: risk factors 

and drug resistance. BioMed Central Res Notes. 

2016; 9: 439-442. 

2 Hill SA, Masters TL, Wachter J. Gonorrhea – an 

evolving disease of the new millennium. Microbial 

Cell. 2016; 3(9):371–389. 

3 Jatau ED, Galadima M, Odama LE, Kwaga JKP. 

Prevalence and antimicrobial susceptibility of Neis-

seria gonorrhoeae isolated from patients in various 

location in Kaduna State, Nigeria. Nig J Surg Res. 

2003; 5:50 – 56.  

4 Vandepitte J, Hughes P, Matovu G, Bukenya J, 

Grosskurth H, Lewis DA. High Prevalence of Ciprof-

loxacin-Resistant Gonorrhea among Female Sex 

Workers in Kampala, Uganda (2008 – 2009). Amer 

Sex Transmi Dis. 2014; 41(4): 233 – 237.  

5 Owusu M, Marfo KS, Acheampong G, Arthur A, 

Sarpong N, Im J, Mogeni OD, Annan A, Chiang H, 

Kuo C, Park SE, Marks F, Owusu Dabo E, Adu Sar-

kodie Y. A Gonococcal sepsis in a 32-year-old fe-

male: a case report. BioMed Central Res Notes. 2018; 

11:253 

6 Dela H, Attram N, Behene ES, Kumordjie Y, Kwasi 

KA, Nyarko EO, Kyei NNA, Carroll  JNA, Kwakye 

C, Duplessis CA, Adams N, Garges E, Letizia AG. 

Risk factors associated with gonorrhea and chlamydia 

transmission in selected health facilities in Ghana. 

BioMed Cent Infect Dis. 2019; 19:425 – 433 

7 Remco PH, Dubbink JH, Eem LV, Stephan PV, Myr-

te LA, Ouburg S, et al., Cross-Sectional study of 

genital, rectal, and pharyngeal chlamydia and gonor-

rhea in women in rural South Africa. Sexual Transmit 

Dis. 2014; 41(9): 564 – 569. 

8 Dubbink JH, Waaij DJ, Bos M, Bébéar C, Mbamba-

zela N, Ouburg S, Peters RPH, Morré SA. Microbio-

logical characteristics of Chlamydia trachomatis and 

Neisseria gonorrhoeae infections in South African 

women. J Clin Microbiol. 2016; 54: 200 –203. 

9 Cehovin A, Odile BH, Steven BL, Philip NW, Caro-

line N, et al. Identification of Novel Neisseria gonor-

rhoeae Lineages Harboring Resistance Plasmids in 

Coastal Kenya. The J Infect Dis. 2018; 218: 801 – 

808. 

10 Alelign T, Siraj H, Techalew S. Prevalence and asso-

ciated factors of Chlamydia trachomatis and Neis-

seria gonorrhoeae among female commercial sex 

workers in Hawassa City, Southern Ethiopia. BioMed 

Central Infect Dis. 2019; 19: 61 – 68. 

11 World Health Organization (WHO). Global health 

sector strategy on sexually transmitted infections 

2016–2021 towards ending STIs.  www.who.int. Ac-

cessed on 3/04/2020. 2016. 

12 Newman L, Rowley J, Vander HS, Wijesooriya NS, 

Unemo M, Low N, Stevens G, Gottlie S, Kiarie J, 

Temmmerman M. Global estimates of the prevalence 

and incidence of four curable sexually transmitted in-

fections in 2012 based on systematic review and 

global reporting. Plos One. 2015; 10(12). 

13 World Health Organization (WHO). Report on global 

sexually transmitted infection surveillance. Surveil-

lance and Data Management Branch. 

http://apps.who.int/iris. 2018. 

14 Esra RT, Johnson LF. Modelling the impact of 

screening for chlamydia and gonorrhoea in youth and 

other high-prevalence groups in a resource-limited 

setting. Int J Public Health. 2020; 1-11. 

15 Ameyama S, Onodera S, Takahata M, Minami S, 

Maki N, Endo K. Mosaic-like structure of penicillin-

binding protein 2 Gene (penA) in clinical isolates of 

Neisseria gonorrhoeae with reduced susceptibility to 

cefixime. Antimicrob Agents Chemother. 2002; 

46(12):3744 – 3753.  

16 Shaughnessy J, Lewis LA, Zheng B, Carr C, Bass I, 

Gulati S, DeOliveira RB, Gose S, Reed GW, Botto 

M, Rice PA, Ram S. Human Factor H Domains 6 and 

7 Fused to IgG1 are Immunotherapeutic against Neis-

seria gonorrhoeae. The J Immunol. 201(9): 2700 – 

2709. 

17 Abdulsalam M, Ibrahim M, Asani MO. An overview 

of neonatal conjunctivitis. Sudan Med Monitor. 2019; 

10(3): 91 – 98.  

18 Okon KO, Ayilara R, Bello K, Uba A, Aniesona TA. 

Microbial spectrum of pelvic inflamatory diseases in 

Nguru, Nigeria. Afr J Clin Experiment Microbiol. 

2008; 9(3): 157 – 165 

19 Ramadhani HO, Liu H, Nowak RG, Crowell TA, 

Ndomb T, Gaydos C, Peel S, Ndembi N, Baral SD, 

Ake J, Charurat ME. Sexual partner characteristics 

and incident rectal GC and Chlamydia trachomatis in-

fections among gay men and other men who have sex 

with men (MSM): a prospective cohort in Abuja and 

Lagos, Nigeria. Sexual Trans Infect. 2017; 93: 348–

355. 

20 Mengista H, Tamrat A, Adane M, Tariku L. Preva-

lence of Neisseria gonorrhoeae and their antimicrobi-



JOURNAL OF MICROBIOLOGY AND ANTIMICROBIAL AGENTS. 2020; 5 (2): 4-9                        ISSN 2396-880X 

9 | P a g e    

 

 

al susceptibility patterns among symptomatic women 

attending gynaecological outpatient department in 

Hawassa referral hospital, Hawassa Ethiopia, Ethiop J 

Health Sci. 2013; 23: 10-18. 

21 Menendez C, Castellsague X, Renom M, JahitSacar-

lal J. Quinto L, Lloveras B, Klaustermeier J, 

Kornegay JR, Sigauque B, Bosch FX, Alons PL. 

Prevalence and risk factors of sexually transmitted in-

fections and cervical neoplasia in women from a rural 

area of southern Mozambique, Infect Dis Obstetr Gy-

necol. 2010; 11: 60-93. 

22 Joseph-Davey DL, Billings JD, Wang D, Adachi K, 

Klausner JD. Prevalence of curable sexually transmit-

ted infections in pregnant women in low- and middle-

income countries from 2010 to 2015: A Systematic 

Review. Amer Sexual Transmit Dis Assoc. 2016; 

43(7): 450 – 458  

23 Galadima M, Jatau ED, Odama LE, Kwaga JKP. 

Prevalence and antimicrobial susceptibility of Neis-

seria gonorrhoeae isolated from patients in various 

locations of Kaduna state, Nigeria. Nig J Surg Res. 

2003; 5: 250-56. 

24 Alli JAO, Okonkwo LO, Odu NN, Kolade AF. Detec-

tion and prevalence of genital pathogens among at-

tendees of STI clinic of a tertiary care Hospital in 

Ibadan, South Western Nigeria. World J Med Sci. 

2011; 6: 152-161.

 

25 Sogbetan AO, Alausa KO, Osoba AO. Sexually 

transmitted diseases in Ibadan, Nigeria. Brit J Vener 

Dis. 1977; 53: 155-60.  

26 Dillon JR, Parti RP, Thakur SD. Antibiotics re-

sistance in Neisseria gonorrhoeae: Will infections be 

untreatable in the future? Thermo Scientific. Cult Mi-

crobiol Rev 2015; 25: 1-5. 

27 Kularatne RS, Niit R, Rowley J, Kufa-Chakezha T, 

Peters RPH, Taylor MM, Melanie MT, Leigh FJ, 

Eline LK. Adult gonorrhea, chlamydia and syphilis 

prevalence, incidence, treatment and syndromic case 

reporting in South Africa: Estimates using the Spec-

trum-STI model, 1990-2017. Plos One. 2018; 

13(10):1 – 23. 

28 Aboyeji AP, Nwabuisi C.  Prevalence of sexually 

transmitted diseases amongpregnant women in Ilorin, 

Nigeria. J  Obstetr Gynaecol. 2003; 23: 637-639.  

29 Huppert J, Hesse E, Gaydos CA. What’s the point? 

How point-of-care STI tests can impact  infected pa-

tients. Point Care. 2010; 9: 36-46. 

30 Leber AL, Hall GS, Leber WD. NAATs for Detection 

of Chlamydia trachomatis and Neisseria gonorrhoeae. 

Coordinating ed., Sharp, S. E. ASM Press, Washing-

ton, D.C. Cumitech. 2006; 44: 1-49. 

31 Whiley DM, Tapsall JW, Sloots TP. NAAT for Neis-

seria gonorrhoeae. J Mol Diagnostics. 2006; 8: 3-15. 

 


