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ABSTRACT 

In this study a total of 754 individuals were involved. The 

study population was divided into 3 ~roups: a/200 (27%) pre~nant 

women, b/l05 (14%) students, and c/449 (59%) patients attending 

clinics for STDs. Blood samples collected from all members of 

the study population, were examined for syphilitic infection. A 

seroprevalence of 13%, 11.2% and 21.6% were found among pregnant 

"homen, students and STD patients by both RPR and TPHA 

respectively. The validity of RPR as a screening test was 

determined using sensitivity, specificity, percentage of positive 

predictive value and efficiency. Strong positives and positives 

by the RPR test can be considered as positive for syphilis. Only 

weak positives require retesting. Endocervical and urethral 

(male) discharge samples, collected from 233 STD patients in 

addition to the blood samples, were examined for the presence of 

Neisseria I{onorrhoeae. The organism was isolated from 68 (29.2%) 

sub.i ects. Among the isolates, PPNC strains comprised 48 (70%) of 

the samples. PPNC strains Were resistant to penicillin (100%), 

ampicillin (96%). bactrim (91%) and kanamycin (22%). Of the non­

PPNG strains 25% were resistant to pencillin. 20% to ampicillin, 

40% to bactrim and 15% to kanmycin. Both groups were, however. 

sensitive to erythromycin, tetracycline, chloramphenicol and 

ceftriaxone. 
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INTRODUCTION 

Sexually Transmitted Diseases (STDs) are a ~roup of 

communicable diseases that are transferred predominately by 

sexual contact (Fulford, et al., 1983). Despite the pro~ress 

that has been made in the methods of diaMnosis and treatment, 

STDs are among the ma.ior public health problem at large in almost 

all countries (Morse and Sarafian, 1984). 

Sexually transmitted diseases are serious because they 

threaten health in a variety of ways. They can cause sterility, 

stillbirths, miscarria~e, blindness, brain dama~et disfi~urement, 

cancer and even death. They threaten the newborn because they 

can be passed from the infected mother to the child (WHO, 19841. 

In addition there is a MrowinM evidence that both ulcerative and 

non-ulcerative STDs facilitate the transmission and acquisition 

of HIV during sexual contact (WHO, 1991). 

Over 20 patho~ens have been found to be spread by sexual 

contact. 

fungal. 

The agents could be bacterial, viral, protozoan or 

Some of these agents such as Chlamydia trachomatis, 

human [alpha 1 herpes vi ruses, types one and two, human papilloma 

viruses, hepatitis B virus, and the acquired immunodeficiency 

syndrome retroviruses, are beginning to replace the 3 classical 
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bacterial diseases (Monorrhoea, syphilis, and chancroid) both in 

importance and frequency. These aMents, reMarded as the second 

Meneration of sexually transmitted orManisms, are frequently more 

difficult to identify. treat and control. and they can cause 

serious complications, some of which result in chronic ill­

health, disability and death (WHO, 1986). 

AlthouMh the exact size of the problem is unknown, there is 

at least one new STD consultation per 100 persons per year in 

industrialized countries, while in many developing countries STDs 

rank amonM the top 5 diseases for which health care services are 

souMht. World wide figure \.;Quld be much hi,l(her if aMe-specific 

rates were available for the age Mroup 15 - 44 years old (WHO, 

1991). For most STDs, the over all morbidity rate is hiMher for 

men than for women. The frequency of sexually transmitted 

infection is hi~her amon~ sin~le, divorced, and separated persons 

than among married couples. Individuals from the lowest 

socioeconomic groups have the highest morbidity rates (WHO. 

1986) • 

Prevention of sexually transmitted infections is rendered 

difficult by a variety of factors. including the relative ease of 

transmission. the development of strains which are resistant to 

antibiotic treatment, the difficulty of changing sexual behavior, 

the lack of vaccine (except for hepatitis B). and in some cases, 

curative treatment. Other factors include the 
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lack of resources, increased travel and migration, and 

exchange of sex for dru.s (WHO, 1990). 

In addition to providing health service, health education is 

another effective method of curbing sexually transmitted 

diseases. However, in most regions of the world, formal 

education on sexual matters either does not exist, is inadequate 

or is provided to late in adolescence (Schryuer and Meheus, 

1990). 

How venereal diseases got started is an area of controversy. 

Bu t they have been passed on through sex-related contacts. 

FamOllS emperors, kin~s, noblemen/poets, painters, and scholars as 

h'ell as the lo\-: born, have been infected. Earlier in this 

century before modern antibiotics came on the scene, venereal 

diseases, ~ere feared widely. Gonorrhoea was the leading cause 

of blindness and syphilis alone has been responsible for 

thousands of the world's crippled, blind, insane and dead. The 

most common of the serious STDs (excluding HIV infection) are the 

three classical diseases (gonorrhea, syphilis, and chancroid), 

chlamydia infections and herpes virus infections (WHO, 1989). 

IH th the introduction of penicill in (around 1943) which 

provided a quick, safe and rapid treatment for both syphilis and 

gonorrhea, hopes were entertained that this would lead to the 
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elimination of these diseases as a public health problem or at 

least to their control (Willcox, 1(61), Despite the availability 

of treatment and methods of dial'(nosis, every year over 200 

million cases of I'(onorrhoea and over 50 million cases of syphilis 

are reported worldwide. In almost all of the industrialized 

(developed) countries, I'lonorrhea and syphilis which were the 

ma,lor co~municable diseases and which are perhaps the best known 

of the STDs are now better controlled, where as the situation is 

is worsenin~ in the developinl'( countries (WHO, 108n). 

Syphilis 

Syphilis, a chronic systemic disease caused by the 

spirochete Treponema pallidum, has been the most deadly STD until 

the appearance of AIDS IIVRO, 1 nHn) . Treponema pall idum was 

identified as the causative a~ent of syphilis in the European 

epidemic in 1n05 by Schaudin and Hoffman (Sehl'(al, 1(78). 

Clinical experience backed by laboratory investi~ations sUAgest 

that T. pallidum has remained fully susceptible to penicillin. 

The vast ma,jority of so-called failures of penicillin treatments 

are actually reinfections (Atlas, l(84). 

Humans are the only natural host of Treponema pallidum, and 

with the exception of conl'(enital syphilis, contact with 

contaminated fomites and blood transfusions, the disease is 
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acquired by contact with infectious lesions. The disease is 

transmitted only durin~ the primary and secondary sta~es durin~ 

which lesions contain viable treponemes (Boyd and Marr, 1980). 

Syphilis is more common in non-whites than whites, and 

the incidence and prevalence are hi~her in urban than rural 

areas. Over 80% of reported cases occur between the a~es of 15 

to 30 years, and the male/female ratio is 2:1. The hi~hest age 

specific incidence rates for primary and secondary syphilis were 

found in males a~ed 20 to 24 years. Highest age-specific 

incidence in females was also found in the 20-24 years age ~roup, 

but on the avera~e the females were younger (CDC, 1987). 

Interview of patients with early syphilis disclose an average of 

3 sexual contact at risk per patient. Approximately one of 2 

contacts of a patient with primary or secondary syphilis acquire 

the disease (Chape 1, 1985). Approximately 30% of persons who 

become infected with T. pal1idum develop syphilis. Of that group 

35% will be cured spontaneouslY with no serious complications and 

30% will remain in the latent stage throughout their lives (Boyd 

and Marr, 1980). 

With the introduction of penicillin, the dramatic decline in 

the number of cases of early syphilis has everywhere been 

apparent (WHO, 1960). A steady decline in the reported cases of 

syphilis has taken place in countries where an effort to control 

it has been made, whereas in Africa there was no indication of a 
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dmmward trend in syphilis. For example, in the USA, in 1959 

syphilis was the 4th most frequent infection amon. communicable 

diseases reported, but with the introduction of penicillin the 

number of cases of early syphilis declined by 94% (Brown, 1961). 

There has been a world wide increase in the incidence of primary 

and secondary syphilis from the low points achieved in the 1950s 

WHO, 1975). Some of the reasons .iven were: a) the hi.h 

proportion of infections in the male homosexual which appears to 

be increasin. (Willcox, 1981). For example, in the USA, the 

proportion of men with infectious syphilis who named other men as 

se;wal partners increased by about 200% between 1969 and 1976 

(WHO, 1982); b) related to several factors includin. more 

sensitive seroloptical screenin~ pro~rams, availability of more 

public c-linics, more relaxed attitude to\·;ard sex, and increased 

promiscui ty amon. children and youn. adults. The decline in 

late syphilis is due to early detection and prompt treatment of 

the pr imary and secondary sta.es (Rice, 1987). In the USA 

conMenital syphilis dropped from a hiMh of 17,000 cases in 1941 

to 1334 in 1974. Much of this decrease is due to early detection 

and better medical care in the treatment of women durin. 

preMnancy (Boyd and Marl', 1980). In the USA, for example, from 

1956 to 1965 there was a steady increase in primary and secondary 

syphilis followed by a consistent drop and the incidence of total 

syphilis dropped substantially and reached an all-time low of 

28.5 cases per 100,000 population in 1986. Since then, it has 

increased aMain, reflectinM a higher incidence in primary and 

secondary syphilis (Schyuer and Meheus, 1990). 
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The largest proportion of this increase has been in heterosexual 

non-wllite males, while a decrease was observed in homosexual and 

bisexual men. The increase has been attributed to several 

factors, the most important being: a) the increase in 

prostitution in which non-intravenous drugs are exchanged for 

sex: b) the wide spread use of spectinomycin rather than 

penicillin for the treatment of gonorrhoea, and c) the shifting 

of resources from syphilis control to AIDS (CDC, 1989). In the 

United Kingdom, after the high peak during the second World War, 

the number of cases of primary and secondary syphilis dropped to 

a low level in the late 1950s. During the sixties and seventies 

a neH increase was seen, but since 1978, a consistent drop in 

incidence has taken place (Schryuer and Meheus, 1990). In Sweden 

syphilis has almost disappeared (Aral and HaImes, 1991). In the 

Netherlands infectious syphilis was on the decline until 1982 

(Cutinho, et a1., 1987), but, recently an increase has been 

observed .in heterosexual men and women (Vanden Hoek, 1988). 

The most comprehensive data on incidence come from a few 

industrialized countries. Sexually transmitted diseases are 

hyperendemic in many developing countries including the rural 

areas where the facilities for diagnosis and treatment are 

usually inadequate. Incidence figures are therefore not reliable 

but prevalence data are available from ad hoc surveys in 

population groups that are not necessarily representative of the 

total population. These surveys provide useful estimates but 
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must be interpreted with caution (Schryver and Heheus, lnnO). 

Some indication of prevalence is provided by serological testing 

of selec ted population groups (Piot and Meheus, 1 n83) . For 

example, amonl'( antenatal clinic attendants the percental'(e of 

serolOl'(ical reactors recorded were: 10.9% in Ethiopia (WHO, 

ln82); 16.9% in Ethiopia (Perine, 1983); 11% in Gambia -(Mabey, 

1(86); 16.3% in Tanzania (Cooper-Poole, 1(86); 2% in Zaire (Piot 

and Heheus, ln83), and 12.5% in Zambia (Ratnam, ln82). The few 

reports available indicate very hil'(h rates of syphilis and a 

considerable risk of congenital syphilis in many urban areas in 

Africa. 

Treponema pall idum is the causa ti ve agent of venereal 

syphilis, t<ihereas yaws and pinta are caused by Treponema 

peretenue and Treponema carateum respectively. These treponemes 

are morphologically and antil'(enically quite similar and cannot be 

differentiated except by the nature of the lesion and the 

clinical course of the infection. None of the serological tests 

for syphilis can be used to distinguish antibodies produced in 

response to Treponema pallidum from those produced in response to 

other pathOl'(enic treponemes (Larson and Bradford, 1986). Since 

direct observation of the spirochetes (under a dark-field 

microscope) is possible only durinl'( the active primary or 

secondary stages of the disease, serological techniques are the 

major dial'(nostic tool (Hailesellassie, 1(84)]. 
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T. p&llidum infection produces multiple antibodies of 2 

basic types, non-specific reaMinic antibodies and specific anti 

t.reponemal antibodies. The non-treponema tests are not 

absolutely specific for syphilis but are easily performed and 

quanti fied, and are inexpensive. They are routinely used as 

screeninM tests and as a means of followinM the efficacy of 

treatment (Rose, et &1., 1(86). The Venereal Disease Research 

Laboratory (VDRL) and Rapid Plasma Reaf(in (RPR) tests are the 

most widely used screeninM tests. Their results are readily 

reproducible althouf(h they may be non-specific in certain 

environments, but their non-specificity can be minimized by usinM 

treponemal tests (CheesebrouMh, 1(84). Both tests are based on 

the direct af(F(lutination of cardiolipin antiMen particles by 

antibodies. The antiF(en used in the RPR card test is similar to 

that used in the VDRL test. The antiMen particles, however, are 

either carbon containinM or dyed to enable the reaction to be 

read macroscopically (Larson and Bradford, 1(86). The RPR test 

was introduced in 1957 as a screeninF( test with a hiMh reactivity 

for testinM lar/(e /(roups of persons rapidly and economically 

(Rose, et al. ,1(86). The RPR test used as qual i tative or a 

quantitative procedure has approximately the same sensitivity and 

specificity as VDRL test (Halsted and Halsted, 1(81). Use of 

VDRL as a screen in/( test for syphilis has steadily declined over 

the past ten years. Currently the most frequently used test is 

the RPR card test (CDC, 1(89). The simplicity and the relative 



18 

accuracy of the test has made it popular in remote cl inics in 

developing countries like Ethiopia (Hailesellassie, 1984). The 

RPR test has several advantages over the VDRL test (Rose, et al., 

1986) : a) It is a kit test, containing all needed reagents; b) 

unheated serum is used; c) the antigen is ready to use and 

stabilized, and the remainder is not discarded at the end of each 

day; d) the reaction is read macroscopically; e) it can be 

performed in laboratories and clinics when facilities are 

limited; f) The technique is simple and Quicker than the vnRL 

test to perform. 

With the RPR test it is recognized that false positive can 

occur in auto immune diseases I viral infect ions t malaria and a 

wide variety of other conditions including pregnancy (Nicol and 

Rodin, 1980). Because of the limitation of the lipoidal antigen 

tests including RPR. more specific tests for the detection of 

antitreponemal antibodies must be conducted before a definite 

diagnosis of treponemal diseases can be established (WHO. 1982). 

Even though Treponema pallidum was identified in 1905 as the 

causati ve organisms of syphilis. the first Treponema pailiduI1l 

Immobilization (TPI) test. was not developed until 1949 (Larson 

and Bradford. 1986). Today the TPI is performed only in a few 

research laboratories in the USA. Other less expensive, more 

sensitive and equally specific treponemal tests have replaced the 

TPI as a confirmatory test for syphilis (Rose. et al. 1986). 
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False positive treponemal test results do occur with about the 

same freqllency (1%) as false positive non-treponemal test 

results. Althou~h some false-positive results in the treponemal 

tests are transient and their cause unknown, a definite 

association has been made between false positive treponemal tests 

and connective tissue diseases (Larson and Bradford, 1986). The 

choice of a serolo~ical treponemal test for the confirmation of 

syphilis has been limited to either indirect fluorescence-

antibody or hema~~lutination techniques. The two commonly used 

techniques are the Treponema pallidum Hema~~lutination Assay 

(TPHA)] and the Fluorescent Teponemal Antibody Absorption (FTA­

ABS) tests, each with several variations (Rose, et al ., 1986) . 

The TPHA is similar to FTA-ABS tests in specificity and 

sensitivity. It is recommended in preference to the FTA-ABS 

because it is less costly, simpler and quicker to perform and 

requires no special equipment (VanDyck, et al •• 1987'. 

Gonorrhoea 

Gonorrhoea is an ancient disease. It is amply described in 

the records of most ancient civilization such as the Chinese, 

Assyrians, E~yptians, Greeks, Romans and others. The causative 

oI'l~anism of ~onorrhea, N. ;;(onorrheae was discoverd by Neisser in 

1879 (Brown, et a1. 1976). N.;;(onorrheae is an aerobic, non-

motile, non-sporeformin~ ~ram ne~ative diplococcus. It is 

oxidase positive, ferments ~lucose but not lactose, maltose or 

sucrose (Van Dyck, et a1., 1987). 
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Man is the only natural host for N.gonorrheBe. The disease 

is transmitted exclusively by sexual contact and is highly 

conta;;ious. The eyes of the infant born of a mother with 

urogeni tal gonorrhea become infected at the time of del i very 

(Fransen, 1984). 

Approximately 90% of cases occur in persons under the age 30 

and almost 25% of cases occur in the teena~ers. The male/female 

(UK) ration which was around 4: 1 in 1950 ~ag less than 1.5:1 in 

1985. Women were mostly younger than men; the hi~hest incidence 

among females ~as in the age group of 15-19 years and for males 

in the age group 0f 20-24 years (Schryuer and Meheus, 1990). The 

disease is Its~ally spread by asymptomatic persons or persons who 

i~nore their symptoms; thus a major reservoir of ~onococcal 

infection in the commllnity consists of asymptomatically infected 

men and women (Chapel, 1985). The rate of gonorrhoea acquisition 

for males is about 35% after a single exposure to infected female 

and rises to 75% after multiple sexual contact with the same 

individual (Atlas, 1984). 

Throughout Europe, Austal ia, New zealand and Japan the 

incidence of gonorrhoea has been declining steadily for the last 

15 to 20 years. In Sweden alone the rate of gonorrhoea dropped 

by more than 95% between 1970 and 1989. These improvements 

probably reflect the effectiveness of the public health measures 

taken in those countries (Aral and Holmes, 1991). 

after 

In the USA, 

I 
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the second \'Jorld \'lar, the incidence of ~onorI'hoea decreased 

sharply to its lowest level in 1957, after which a rapid 

increase took place. Between 1962 and 1975 the incidence 

increased steadily at about 15% per year, to reach an all-time 

high of 473 per 100.000 population in 1975. Since then, the 

rates have decreased again (particularl~' since 1(87). This 

decrease may be related to fear of AIDS which has led to changes 

in sexual behavior (CDC, 1989). 

National fi~ures from most developin~ countries 1 even thou~h 

grossly inaccurate, do reflect the seriousness of the situation 

(Owali, 1986). Studies of gonorrhea amon~ papulation in Africa 

and Asia continue to reveal very high prevalence rates ran~ing 

from 3% to over 18% (Arya, 1981). The prevalence of gonorrhoea 

in women attending prenatal and family planning clinics varied 

from 3~17% in some African countries (Piot and Meheus, 1983}. 

Sllrvey cOndtlcted in Africa indicate an annual gonorrhoea 

incidence rate of 20-50% amon~ hi~h risk groups such as 

prostitutes (IVHO, 1990): Aberra and his collaborators reported 

the prevalence of gonorrhoea to be 28% among prostitutes in Addis 

Ababa. When the prevalence rates of some African countries are 

compared with those of developed countries, it is obvious that 

STDs in Africa continue to be a major public health problem (WHO, 

1986). For example, the rate of gonorrhea per 100,000 population 

in Kampala (Uganda) is 10,000 while it is 7,000 in Nairobi 
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(Kenya). The. corresponding figure for London (United Kingdom) 

and Atlanta (CSA) are 310 and 2,510 respectively. 

Around 1944, the efficacy of sulfonamide therapy for 

gonorrhoea declined rapidly because of increasin/( I(onococcal 

resistance and by the late 1940s approximately 90% of patients 

failed to respond to sulfonamide (Dunlop, 1949). Penicillin was 

tl,en substituted as the drug of choice (Guthe, 1958). 

Althou;;:h the fall in the number of reported cases of 

gonorrhoea with the introduction of penici 11 in was initially 

marked (8 56.8% decrease was recorded in Canada between 1946 and 

1956), this decline has not been as apparent as in the case of 

syphilis. This fact has been reported in many European, North 

American, South American, Asian and other countries. In the USA 

(""here p{onorrhoea was the third and syphilis the fourth most 

frequent infection amonA communicable diseases reported) t for 

example, between 1947 and 1958 there was a 45% decrease in the 

number of ;;:onorrhoea cases, while the number of caSeS of early 

syphilis declined by 94% (Guthe, 1961). 

Penic ill in has been the first choice of treatment for 

gonorrhoea for several decades despite the emergence of resistant 

strains be;;:inning about the mid 1950's (Herzog, et a1., 1983). 

The percentage of strains wi th chromosomally determined 

resistance has been increasing OVer the years allover the world 
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reqlliriIl~ the administration of increasing doses of penicillin to 

achieve satisfactory responses, althollgh the rate at which 

resistance is increasin~ varies considerably (Sng, et 81. t 1984). 

Alarming reports on the discovery of penicillinase producing 

N. nonorrhoeae strains in 1976 (Ashford, et al., 1976; Philips, 

1976) which failed to respond to the usual therapeutic doses of 

penicillin and the high incidence of such strains in some regions 

a~gravated the problem of antibiotic resistance in strains of N. 

nonorrhoeae. The problem is worsening in developing countries 

\<there penicillin resistant strains of N.~onorrhoeBe now 

predominate (Owali, 1986). 

Prior t.Q 1976, report.s on the incidence of N. f{onorrhoeae 

did not include any information abollt it resistance to penicillin 

causedbypenicillinase production. During that year, researchers 

in the USA and England simultaneously reported the emergence of 

penicil] inase producin.~ N.f{onorrhoeae (PP:-JG) (Philips, 1976). 

Since then, further studies on the characteristics of PPNG 

strains have revealed that there are 2 distinct types in the 

world: The Asian and West African (Perine, et al., 1977). Since 

their emergence in 1976, the 2 type of penicillinase producing 

gonococcal strains have spread to almost all areas of the world 

(CDC, 1984) and now represent 20-40% of gonococcal isolates in 

many countries (Owali, 1986). In .East and South East Asia and 

Sub-saharan Africa, one third to one half of the gonococcal 

isolates are penicillinase producin~. In most 



industrialized countries the proportion of penicillinase 

producing gonococci remains at about 1% and many of these strains 

are imported (ImO, 1986). In Canada PPNC strains were 0.5% 

around 1985 and in 1988 the figure rose to 2.9%, about 90% of the 

strains were imported (WHO, 1990). In Denmark the prevalence of 

PPNG increased from 0.5-2% (1986-1987) to 4-8% in 1988 and 6.9% 

in 1989 (WHO, 1990). 

In Tanzania, Kenya, Somalia and Nigeria PPNG strains 

accounted for 20%, 50%, 5% and 56% of the isolates, respectively 

(Osoba et a1., 1983; Maselle, et a1., 1984; Owali, 1986; Podgore 

and Omar, 1986). 

The first published report on PPNG in Addis Ababa was in 

1983 (Habte-Gaber, et a1.. 1983). Messele and Tassew (1987) 

reported that PPNG strains in Addis Ababa accounted for about 49% 

of the total isolates. According to a recent report, 73% 

(Aberra, et a1.. 1990) of all neisseria isolates were PPNG 

strains. 

Strains of gonococci resistant to penicillin as well as to 
-'eYe:!:"~ ; ,. __ -c 

other antibiotics are being isolated and the danger of multiple 

antibiotic resistant strains has been reported from many parts of 

the world (Easmon, 1984). Mul tiple drug resistant strains of 

gonococci have been reported in Ethiopia since 1980 (Messele and 



Tassew, 1980; Hessele and Tassew, 1987; Aberra et al., 1990). 

Infections with PPNC strains are treated with penicillinase 

resistant antibiotics such as spectinomycin and one of the 

cephalosporins which are expensive and are beyond the financial 

resoures of most health authorities in Africa. Thusii'~1i~rnative 

re~imens for treatin~ infections caused by penicillin resistant 

strains of gonococci must continue to be evaluated (Cheesebrough. 

1984). 

Sexually transmitted diseases are amon~ the major health 

problems in Ethiopia becasuseoftheir wide spread and hiJOth 

incidence. The occurrence in Ethiopia of all types of STDs is 

well established. A review of available literature indicates the 

existence of syphilis, ~onorrhoea, chancroid lymphogranuloma 

venerum, JOtranuloma inguinal, and others including AIDS. Based on 

the information of the venereal disease control services in Addis 

Ababa, among 51,553 new patients seen in Addis Ababa at venereal 

disease clinics in 1959, 44.4% of the new patients were diaJOtnosed 

as syphilis, gonorrhoea 39%, chancroid 11%, and lymphogranuloma 

venereum as 1.6% (Chang, 1962). During the ei~ht years of 

retrospecti ve study (1982-1989) in all hospitals and health 

centers of Ethiopia: 435,723 cases of gonorr~~~a, ~,~~Fi\5Z~i'de:;~~ cif 

syphilis, 72,344 cases of chancroid, and 55,405 cases of 

lymphogranuloma venereum (LCV) were reported (MOH, 1988; MOH, 

1991). According to the 1988-1989 (one year) report of the 

Ministry of Health 93, 890 cases of gonorrhoea and 13,657 cases 

, , - .~ 



of syphilis were reported from heal th centres and hospitals 

(MOH, ID88; MOH, IDDl). National figures from most developing 

countries including Ethiopia, even though grossly inaccurate do 

reflect the seriousness of the situation (Owali, 1986). 

In Addis Ababa, the assessment of the prevalence of STDs 

pathogens resulted in 28% N. 1{onorrhoeae, 21 " T.v'at(1nal1s, 

14.7% C.albicans and 13.8% syphilis, from 282 randomly selected 

prostitutes (Aberra, et al., 1990). This shows that 

N.!,(onorrhoeae was the most prevalent agent of STDs. Multiple 

drug resistance and a very high incidence of PPNG were also 

reported by previous investigators (Messele and Tassew, 1 D80; 

Aberra. et al., ID90). 

In a country where statistical data on the true prevalence 

of STDs is scanty, accurate information is very much needed and 

the purpose of this study is to : 

- Provide additional data on the prevalence of 

gonorrhoea and syphilis. 

- Obtain useful epidemiological information on the 

antibiotic sensitivity of local gonococcal strains as 

well as on the prevalence of penicillinase producing 

N.!,(onorrhoeae (PPNG). 
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Determine the validity of RPR test as compared to TPHA. in 

specific diagnosis of syphilis. and 

- Provide information that will assist in the development of 

better pro~rams for the control of syphilis as well as 

gonorrhoea. 
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MATERIALS AND METHODS 

STUDY POPULATION 

The study population was composed of 754 individuals, of 

which 449 were patients attendin~ the Arada, Tekele-Haimanot and 

Kasanchese health centers for Sexually Transmitted Diseases; 106 

were senior hi~h school students from Tikur Anbessa, Menelik II 

and Kolfe hi~h schools as well as from the Laboratory 

Technicians School of NRIH; and 200 were women attendin~ the 

health centers for antenatal care (ANG). Blood specimens from 

all 754 individuals were collected in 10ml vacutainer tubes by 

the investi~ator. In addition to the blood samples, 110 urethral 

(male) and 123 endocervical swabs were also collected from 

individuals with dischar~es. Due to the shorta~e of speculum 

encountered, students and pre~nant women were not examined for 

the prescence of dischar~e. The process of collectin~ and testin~ 

of sample specimens was conducted between July, 1991 and 

September, 1992. 

INTERVIEW AND EXAMINATION 

For every sub,iect a questionnaire detailin~ a~e, sex, 

occupation, marital status, socio-economic status {income blood 

transfusion in the past, contact with prostitutes, contact with 

more than one sexual partner, use of condom, etc, were recorded 

by the investi~ator (refer to annex on pa~e 90). Blood sample 

and dischar~e were collected from the participants 

recommendations described in the 

followin~ 



WHO Bench Level Manual for Sexually Transmitted Diseases (Van 

Dyck, et a1., 1987). Ceni tal swabs after transfer into Ames 

transport medium, and blood sera were transported immediately to 

the STD dia~nostic unit of Bacteriolo~y Division of the National 

Research Institute of Health (NRIH ) for examination.;/i'· 

Transport medium composition per liter of distilled water. 

Charcoal, pharmaceutical neutral 10.0~ 

3.0~ 

1.15~ 

0.2~ 

Sodium chloride 

Disodium phosphate 

Monopotassium phosphate 

Potassium chloride 

Sodium thioglycolate 

Calcium chloride 

Ma~nesium chloride 

Agar powder 

LABORATORY TESTS 

As soon as the collected 

0.2g 

LOg 

o .1~ 

O.lg 

4.0g 

specimens arrived in the 
;;. ;c; .;' ..•• ' , •• 

laboratory. the discharge samples were immediately inoculated 

into blood a~ar and Thayer Martin a~ar plates and smears were 

also prepared for direct Cram stain examination from the other 

swab (discharge was collected with 2 swa~for each patient). 
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Modified Thayer Marthin (MTH) selective .rowth medium 

109 haemoglobin prepared in 500ml distilled water and 10ml 

of isovitalex enrichment solution were added to 36. of GC agar 

base prepared in 500ml distilled water 'to produce chocolate agar. 

Finally the media was supplemented with VCNT selective 

antimicrobials. 

a) GC agar base (per liter of distilled water) 

Peptone 15 • 
Corn starch 1 g 

Dipotassium phosphate 4 • 
Potassium phosphate 1 • 
Sodium chloride 5 g 

Agar powder 10 g 

b) Haemoglobin 

Dried powder of bovine haemoglobin 10 g 

c) Isovitalex enrichment (per 10ml distilled water) 

Diphosphopyridine nucleotide 

(coenzyme 1) 2.5 mg 

Cocarboxylase 1.0 mg 

P-aminobenzoic acid 0.13 mg 

Thiamine - Hcl 0.03 mg 

Vitamin BI2 0.1 mg 
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L-glutamine 

L-cystine - 2HCl 

L-cystine - Hcl-2H20 

Adenine 

Guanine - Hcl 

Ferric nitrate - 9H20 

Dextrose 

100 mg 

11 .0 mg 

259.0 mg 

10.0 ml( 

0.03 ml( 

0.2 mg 

1.01( 

d) VCNT antimicrobials (per 500 ml distilled water) 

Vancomycin 

Colistine 

Nystatin 

Trimethoprim 

1. 5 mg 

3.75 ml( 

6.25 units 

2.5 mg 

Blood agar medium composition per liter of distilled water 

Oxoid dehydrated medium formula (Cm3) 

grams per liter 

Lab-Lemco powder 1.0 

Yeast extract 2.0 

Peptone 5.0 

Sodium Chloride 5.0 
:", 

Agar 15.0 

After dissolving and sterilizing the above components in one 

liter of water, 50ml sterile defibrinated sheep blood was added 

to make blood agar. 
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The endocervical and urethral swabs were also checked for 

T.va~inalis and C. albicans. The wet mount preparation with 10% 

KOH and saline was used to test for C.albicans and T.va~inalis. 

The blood sera, as soon as they arrived in the laboratory, 

were placed at -20°C and then tested in batches for the presenq~ 

of antibodies T. pallidum. 

a) Dia~nosis of Neisseria ~onorrhoeae - Laboratory dia~nosis of 

Neisseria ~onorrhoeae was made, based on the bench level 

laboratory manual for STDs ( Van Dyck, et al., 1987). The 

prepared smears were examined for ~ram ne~ative diplococci usin~ 

a bri~ht I i~ht microscope and immersion oil with a 100 x 

objectives. 

The swabs containin~ the specimens were smeared over 

approximately one-fourth of the plate. The inoculum was spread 

on the remainin~ part of the medium by means of sterile loop so 

as to be able to ~et isolated colonies. The inoculated plates 

were incubated at 35 - 37 Cc in a humidified incubator (10%) 

enriched with 3-10% C02' The co2 was ~enerated by burnin~ a 

candle in a .iar. The incubation was continued for at least 48 

hours. After incubation, plates were examined for the ~rowth of 

typical colonies (0.5 3mm in diameter, ~ray to white, 

transparent to opaque, and of raised or convex to flat 

structures) 

containin~ 

which are characteristics of ~onococci. Colonies 

~ram negative diplococci that possessed the 

characteristic morpholo~y of 

oxidase production. 

N.~onorrhoeae were tested for 
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Oxidase - positive colonies that contained Cram - negative 

diplococci and that possessed the characteristic colonial 

morphology (on selective medium) of Neisseria ~onorrhoeae were 

accepted as presumptive identification of Neisseria ~onorrhoeae. 

For the oxidase test commercial oxidase' discs containin~ 

dimethyl-p-phenylenediamine hydrochloride were used. Suspected 

colonies were picked usin~ a loop and rubbed onto the discs. 

Positive reactions turned the disc purple within 20 seconds. 

Species identification was done for oxidase positive 

diplococci by biochemical tests since other neisseria species are 

also positive for oxidase. In this test fresh subcultures of 

strains to be tested were prepared on non-selective chocolate 

agar (described above as part of MTM growth medium) with 5% blood 

(bovine). Two loopfuls of the isolate were taken after 24 hours 

growth into a tube containing 0.4ml Buffered Balanced salt 

Indicator Solution (BSS). 

Buffered BSS composition (gm/liter) 

Dipotassium phosphate 

Potassium phosphate 

Potassium chloride 

Phenol red 

The pH ad.iusted to 7.1 - 7.2 

O. 4 ~m. 

0.1 gm 

8.0 !(m 

0.6 !'lm 
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Five tubes were used for this test. 0.05ml 20% sterile 

glucose, maltose, sucrose and lactose were added to individual 

tubes followed by O.lml BSS to each one. The fifth tube which 

contained no sugar was used as control. Finally, 0.50ml of the 

bacterial suspension was transferred to each of the 6 tubes. 

mixed and incubated in a 37 Oc water bath for 4 hours. A color 

change from red to yellow was considered as positive. The 

control tube remained red. Neisseria I(onorrhoeae util izes 

(ferments) glucose but not maltose, sucrose or lactose. Other 

species of neisseria have different fermentation patterns. 

Differentiation of neisseria based on carbohydrate 

del(radation test 

Glucose Maltose Lactose Sucrose 

N. I(onorrhoeae + 

N. meninJ(itidis + + 

N.lactamica + + + 

N.cinerea 

B) Detection of antibiotic resistance : All Neisseria I(onorrhoeae 

isolates were screened for penicillinase production by 

chromogenic cephalosporin methods. All the isolates were also 

tested for susceptibility to penicillin, tetracycline, 
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erythromycin, ampicillin, trimethoprim-sulphamethoxazal, 

[bactrim], ceftriaxone, and chloramphenicol by the agar disc 

diffusion method. In both cases the laboratory procedures of 

Van Dyck, et al. (1987) were followed. 

i) Detection of penicill inase producing Neisseria !(onorrhoeae 

[PPNC]: In this study the Chromo~enic Cephalosporin Method was 

followed. A nitroceifin - containing disc (Cefinase, BBL) was 

hydrated with a drop of water and then inoculated with 5 colonies 

of the test organism. The test organism was considered as 

penicillinase producing when a red color become visible within 3 

minutes. 

ii) Susceptibility testing by agar disc diffusion method: 

- a suspension of the gonococcal strain was prepared from an 

overnight culture in sterile nutrient broth. 

- using a sterile swab, the surface of the chocolate aAar 

was evenly streaked with the Aonococcal suspension. 

- then, antibiotic discs were applied and the plates 

were incubated in a humid 3-10%, CO2 atmosphere for 48 

hours at 35°C • 
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- After incubation the zone of inhibition was measured and 

read as fol~ows: Example 

Susceptibility Resistant Antibiotic 

Penicillin [10 u~] 

Tetracycline [30 u~] 

Ceftriaxone [30 u~] 

Greater or equal 30mm Less or equal 25mm 

" 

" 

c) Dia~nosis of syphilis 

laboratory procedures of 

II II 

II II 

35mm 

35mm 

" 

" 

" 

" " 

30mm 

30mm 

In the dia~nosis of s:,'philis the 

Van Dyck, et a1., (1(87) were used. 

Sera were first screened with a qualitative Rapid Plasma Rea~in 

(RPR) card test. A volume of 50 ul of serum was placed on a 

circle of the test card by usin~ a samplin~ pipette delivered 

with the RPR-card kit. The drop "was spread to fill the entire 

circle. Then one drop of anti~en in charcoal suspension was 

added. The card was placed on a mechanical rotator with a wet 

cotton for approximately 8 minutes. After removin~ the card from 

the rotator, reactive sera were differentiated from non-reactive 

sera by brief rotatin~ and tiltin~ of the card by hand. Small to 

lar~e clumps or black flocculation indicated reactive serum while 

no clumpin~ or only sli~ht rou~hness indicated non-reactive 

serum. 

NB = ug = Microgram 

ul = Microliter 
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A Treponema Pallidum Hema~l'(lutination Assay (TPHA) test kit 

~as used for a qualitative test to confirm sera reactive by of 

RPR. Usin~ a micropipette 25 ul of absorbin)( diluent (which 

consists of sonicated cell membranes from sheep and ox 

erythrocytes, normal rabbit testicular extract, sonicated 

treponemes, normal rabbit serum, Tween 80 and acacia powder in 

phosphate buffer-saline-PBS) was placed for each test serum in a 

microtiter plate wells numbered 1,3,4, and 5 of horizontal rows 

and 100 ul in well number 2. Then 25 ul of test serum was 

brought in to well 1 (dilution 1:2 ); it was mixed and 25 ul 

transferred to well 2 (1:10), the same was done to well 4 (1:20 

and to well 5 (1: 40) from where 25 ul was discarded after 

mixin~. U3in~ a new pipette tip transfer 25 ul from well 2 to 3 

(1:20), mix and discard 25 ul. The dilutions of all test sera 

were completed and the microtiterplate was covered and incubated 

at room temperature for 30 minutes. After incubation, 75 ul of 

the unsensitized cells (2.5~~ suspension of formalized. tanned 

sheep erythroc;y'tes not sensitized with Treponema pallidum) were 

added to well 3 (dilution 1 :80 ) to serve as non-reactive 

control. With another pipette dropper 75 ul of sensitized cells( 

2.5% suspension of formalized, tanned sheep erythrocytes which 

have been senisitized with sonicated Treponema Pallidum) were 

added in well 4 ( 1:80 ) and 5 (1 :160). 25 ul of prediluted 

(1:80) positive control was placed into 5 wells of a horizontal 

row of the microplate and diluted with 25 ul of absorbing 

diluent. Add 75 ul sensitized cells to weIll throu)(h 5. 



38 

finally, the microtiter plates were shaken gently, covered and 

incubated at room temperature for 2 hours. The settlings patterns 

of RBCs were read with the naked eye from which hemag~lutination 

or no hemagglutination was 

hema)(~lutination was considered 

syphilis. 

reported. A 

as a positive 

serum showing 

dia)(nosis for 

The validity of RPR as screening test was determined using 

sensitivity, specificity, percentage of positive predictive value 

and efficieney which define the aceuracy of a laboratory test 

(Galen, 1986). 

STATISTICAL ANALYSIS 

Data analysis was performed at the Department of Community 

Health, Faeulty of Medieine, Addis Ababa University with 

Epidemiologieal Information (EPI info) statistieal software. The 

prevalence of syphilis and ~onorrhoea for the total sample 

population and for eaeh demographie variable "'as ealeulated. 

Statistieally significant differenees in the rates of prevalenee 

according to age, sex, occupation and marital status for 

different strata of these variables were calculated. Association 

within the different variables were analyzed by the chi-square 

and Fisher's exact test. Relative Risk (RR) was calculated in 

the case of statistically significant differences. 
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Demo~rahic data of the study population 

In this study a total of 754 individuals were involved. The 

mean and median aAe of the participants were 25 and 24 years, 

respectively (ranAe 13 to 60). DemoAraphic data of the study 

population on the basis of aAe (1A), sex (lB), marital status 

(lC) and occupation (lD) are shown in Tables 1A-1D. 

Table 1A. 

Demo~raphic data of the study population on the basis of afie 

AF:e groups (yrs) Number tested i 
Percenta~e (%) ! 

i 
Less than 15 2 I 0.26 

I , 
I 

i 15 - 1!l 1!l1 I 25.33 I 
• J I 

I 20 - 24 233 I 30.90 , I 

25 - 29 149 19.76 

30 - 34 !l!l 13.12 

35 - 3!l 3!l 5.17 

40 - 44 12 1. 5!l 

Grater than 45 2!l 3.84 

Total 754 !l!l.97 
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Individuals in the age groups of 15 29 made up the 

ma,iority of the sample (76%). Those above the age of 30 

represented about 25% of the study population. Below the age of 

30 the number of females (62%) outnumbered the number of males 

(38%) (Table lA). 

Table lB. 

DemoKraphic data of the study population on the basis of sex 

Sex Number tested Percentage I • 
Female 456 60.47 I 

! 

Male 298 39.52 I , 
Total 754 99.99 I 

Of the total sample females made up the ma,iori ty (60%) 

(Table 1B). 
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Table IC. 

Demo~raphic data of the total population on the basis of marital 

status. 

Marital status Number tested Percenta~e 

I 

I 
Sin~le 459 I 60.87 

I Married 267 35.41 

I , ,- ')0 0 ry Dl"orced 

I Total 754 99.99 

As to the marital status, the ma.iority were single (61%). 

Among the female population, 47% were single, 49% were married 

and 4% were divorced. Of the male population, 82% ~ere single, 

15% were married and 3% were divorced (Table lC). 
































































































































