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Abstract:
Seven  hundred  and  two high  vaginal 
swab  samples  of  apparently  healthy 
adult  females  with  recurrent  vaginal 
discharge were collected and analyzed 
at  Searchlight  Medical  Diagnostic 
Centre,  Ekpoma  between  July  2003 
and  August  2005.  Isolation, 
identification  and  antibiogram  of 
isolates  were  done  using  standard 
Microbiological  techniques. 
Randomized  Block  Design  and 
Completely  Randomized  Design  at  (α 
= 0.1) were used to test the statistical 
significance  of  results.  While 
occupational  distribution  of  isolates 
was  not  statistically  significant,  age 
and  response  of  bacterial  isolates  to 
antibiotics  used  were  statistically 
significant.  Total  number  and 
percentage  prevalence  of  bacteria 
isolated  include:  297(42.4%) 
Chromobacterium  violaceum, 156 
(22.2%)  Escherichia  coli and  139 
(19.8%)  Staphylococcus aureus. 
Chromobacterium  violaceum was 
81.8%  sensitive  to  ofloxacin,  and 
12.8% to Ceftriazone.  Escherichia coli 
and  S. aureus  were 70.5% and 71.9% 
sensitive  to  sparfloxacin  respectively. 
Though  source  of  infection  of  C. 
violaceum in  Ekpoma  was  not  very 
clear,  soil  and  water  contamination 
and  other  risk  factors  were 
hypothesized.  A  high  index  of 
suspicion  is  required  for  diagnosis. 
Surveillance with improved diagnostic 
facilities  can  increase  awareness 
among  health  care  providers  on  this 
form of infection. Appropriate systemic 
antimicrobial  therapy  to  halt 
progression of infection is mandatory, 
even when the infection appears to be 
localized.
Key  Words:  Chromobacterium 
violaceum,  Recurrent  vaginal 
discharge, Ekpoma 

Introduction:
The  rising  episodes  of  recurrent 
vaginal  discharge  among  apparently 
healthy  females  are  increasingly 
becoming  a  cause  for  concern  for 
health  care  providers  in  Ekpoma. 
Vaginal  discharge  may  be  due  to 

infection  of  the  vagina,  cervix  or 
uterus.  Three  types  of  vaginal 
discharge  which  had  been  described1 

include:  purulent  vaginal  discharge 
attributed  to  Trichomonas  vaginalis, 
white odourless discharge attributed to 
Candida albicans,  and a thin grayish-
white  discharge  with  a  characteristic 
ammoniacal  fishy  odour  attributed  to 
Gardnerella vaginalis. 

Chromobacterium violaceum,  a sapro-
phytic bacterium, was first discovered 
in water buffalo by Wooley in 1905.2  It 
is  unique  to  tropical  and  subtropical 
climates  and  is  found  between  lati-
tudes 350N and 350S. This includes Ma-
laysia, where this facultative anaerobic 
gram-negative rod bacterium was first 
seen in humans in 1927.3 It  has also 
been isolated from soil and water from 
Trinidad,  Brazil,  India,  Malaysia,  Thai-
land  and  Vietnam.  There  have  been 
fewer than 40 cases of  human infec-
tion reported, and several have come 
from the  southeastern  United  States, 
primarily  Florida.4 The  organism  is  a 
well-known inhabitant of soil and water 
- particularly stagnant or slow-moving 
water sources. An underlying defect in 
host defense, especially that of neutro-
phils, seems to predispose to infection 
and of the cases reported in the United 
States,  73%  have  ended  in  death.5 

Most reported infection by Chromobac-
terium  violaceum is  associated  with 
bacteremia  but  very  little  genitor-uri-
nary infection has also been reported 
though not in sub-Saharan Africa.6   

Vaginal discharge cases in Ekpoma are 
still being treated empirically with the 
assumption that their cause might ei-
ther be  Trichomonas vaginalis,  Candi-
da  albicans  or  Gardnerella  vaginalis.7 

Due to  high index of  suspicion  of  in-
volvement of other microbes in recur-
rent vaginal  discharge,  this investiga-
tion was therefore designed to ascer-
tain if other microbes (Chromobacteri-
um  violaceum)  apart  from  Trichomo-
nas  vaginalis,  Candida  albicans  or 
Gardnerella vaginalis may be involved 
in the rising episodes of recurrent vagi-
nal discharge among females in Ekpo-
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ma Nigeria. This investigation was also 
aimed  at  outlining  the  susceptibility 
profile of C. violaceum, and other bac-
teria isolates identified. 

Materials  and  Methods:
Sampling Area

Ekpoma, the main study area, is a Uni-
versity  town situated 120km north of 
Benin, the capital city of Edo State, Ni-
geria. It has few private clinics with no 
specialist or referral hospital. All refer-
ral  cases  are  usually  sent  to  Irrua 
Teaching Hospital located in a nearby 
community.

Ethical considerations

Informed consent on this investigation 
was sought and obtained verbally from 
each  subject  and  in  writing  from the 
ethics  committee  of  SMDC,  before 
commencement  of  this  study.  Those 
who could not read or write in English 
language  gave  their  verbal  approval 
after the aims and benefits of this in-
vestigation were explained to them in 
their local language.

Sample  collection  and  inclusion 
criteria

Seven  hundred  and  two  (702)  High 
Vaginal Swab (HVS) samples of appar-
ently healthy adult females with recur-
rent  vaginal  discharge were collected 
and  analyzed  at  Searchlight  Medical 
Diagnostic  Centre  (SMDC),  Ekpoma 
over  a  two  year  period  between  July 
2003  and  August  2005.  All  samples 
were collected with a sterile swab stick 
and  with  the  aid  of  a  sterile  vaginal 
speculum used to bypass the vagina to 
get a HVS sample. The nature of the 
discharge ranged from yellowish green 
purulent, white odourless, and greyish 
offensive  smelling  discharges  respec-
tively, and also their pH ranged from 5 
to 6.5

Subjects only qualified for inclusion in 
this  investigation  if:  they  had  Recur-
rent Vaginal Discharge (RVD) within 1 

week after therapy, their condition ap-
peared ineffective for local antimicrobi-
al chemotherapy (e.g. with metronida-
zole,  cotrimoxazole,  gentamicin  etc), 
vaginal  pH  ranged  between  5  &  6.5, 
and came to Searchlight Medical Diag-
nostic  Centre (SMDC), Ekpoma for in-
vestigation  on  their  own  or  were  re-
ferred.  Recurrent  Vaginal  Discharge 
(RVD), used in this context refers to a 
vaginal  discharge  that  had  persisted 
after  presumptive  treatment  with  dif-
ferent antibiotics (metronidazole, cotri-
moxazole,  gentamycine  etc)  without 
laboratory investigation.

Media preparation and cultivation 
of samples

MacConkey agar, Blood agar base, Sa-
bouraud Dextrose Agar (SDA), Nutrient 
agar  and  Mueller  Hinton  sensitivity 
testing  agar  medium  were  prepared 
according  to  manufactures  (OXOID 
Limited  UK)  instructions.  They  were 
sterilized at 1210C for 15 minutes hold-
ing time in an autoclave. Ten percent 
(10%)  blood  agar  was  prepared  by 
mixing 10 ml  fresh sheep blood with 
90 ml molten blood agar base at about 
450C. About 20 ml of each medium was 
dispensed on a sterile deposable plas-
tic petri dish and allowed to set.

Samples were inoculated unto MacCo-
nkey, Nutrient,  and Blood agar plates 
respectively for bacterial isolation and 
unto  SDA  plates  for  fugal  isolation. 
They were all incubated at 37+30C for 
18-24 hours. Direct gram smear were 
made on a microscope slide and wet 
mounts prepared and examined micro-
scopically.

Analysis of isolates 

All suspect colonies for Chromobacteri-
um  violaceum,  showing  variable  de-
gree of partial hemolysis on blood agar 
and plentiful violet pigmented colonies 
on both Nutrient and MacConkey agar 
were picked for further analysis. Other 
suspect  medically  important  bacteria 
colonies on the plates were also picked 
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for  further  analysis.  All  suspect  colo-
nies  for  Chromobacterium  violaceum 
were  identified  according  to  the 
scheme of Cowan and Steel’s Manual 
for  the identification  of  medically  im-
portant bacteria as revised by Barrow 
and Feltham.8 Significant mixed growth 
of bacteria colonies (more than 25 col-
onies  per  plate)  were  separated  into 
single  colonies  by  obtaining  purity 
plates. The test conducted for bacterial 
identification included: Direct and indi-
rect  gram staining,  oxidase,  catalase, 
coagulase tests, urea fermentation, cit-
rate utilization, and sugar fermentation 
test with lactose, sucrose, D-mannitol, 
D-sorbitol, glucose, fructose, mannose, 
and  trehalose.  The  tests  were  per-
formed  under  aseptic  conditions  fol-
lowing  the  procedures  previously  de-
scribed  by  Cheesbrough.9 Germ  tube 
test  and  chlamydospore  test  were 
done to confirm isolates as Candida al-
bicans following  the  steps  outline  by 
Raphael.10

Antibiotic susceptibility test

Commercially  prepared antibiotic  disc 
(Difco) was used. Kirby-Bauer’s Nation-
al  Committee  for  Clinical  Laboratory 
Standards (NCCLS) modified disc diffu-
sion  technique  for  the  antibiotic  sus-
ceptibility test was adopted in this in-
vestigation.11 Control  of  test  perfor-
mance outlined by Cheesbrough9 was 
strictly  followed.  After  incubation  at 
350C for 18-24 hours, zone sizes were 
measured  and  interpreted  using  NC-
CLS standards.12,13 

The  criterion  for  antibiotic  inclusion 
was based on first line broad spectrum 
antibiotics commonly used in Ekpoma 
and in line with the guideline for antibi-
otic selection during susceptibility test-
ing, by National Committee for Clinical 
Laboratory  Standards  (NCCLS).13 The 
antibiotics included and their disc anti-
biotic  contents  were  ciprofloxacin 
(5µg),  Ofloxacin  (5µg),  sparfloxacin 
(5µg),  gentamicin  (10µg),  ampicillin-
cloxacillin (ampiclox) (10µg), cotrimox-
azole (300µg), oxacillin (1µg), ceftriax-

one (30µg), cefuroxime (30µg), rifam-
picin (5µg), and erythromycin (15µg).

Statistical Analysis

The Randomized Block Design (RBD) at 
(α = 0.1 or  99% level  of  confidence) 
summarized as [Total sum of squares 
(SST) = Sum of squares due to differ-
ent effects (SST) + Error sum of effects 
(SST)]14, for one observation per treat-
ment  was  used  to  test  if  occupation 
and age may be considered significant 
risk  factors  in  the  prevalence  of  iso-
lates among the study population (Ta-
ble 1 and 2). The Completely Random-
ized Design (CRD) at (α = 0.1 or 99% 
level of confidence) for unequal num-
ber of observations per treatment was 
used to test if the reaction of isolates 
to different antibiotic treatment differs 
significantly (Table 3).

Results  
The result of the analysis of 702 HVS 
samples yielded a total of: 297(42.4%) 
Chromobacterium  violaceum 156 
(22.2%)  Escherichia coli and  139 
(19.8%)  Staphylococcus aureus 
respectively.  The  distribution  of 
isolates  in  single  and  in  mixed 
infection is shown in (Table 4) below.  
The bacteria that showed the highest 
prevalence was C. violaceum, followed 
by  E coli. No isolate yielded a growth 
of the 3 isolates with Candida albicans. 
There  were  112  (16.0%)  of  Candida 
albicans and  31  (4.4%)  Tichomonas 
vaginalis observed.

Table 1 depicts the occupational distri-
bution of isolates. The prevalence of C. 
violaceum was highest  among  the 
group  called  “others”  65  (67.7%) 
which do not fit into any of the occupa-
tional classifications mentioned in (Ta-
ble 1).  The least was civil  servants 5 
(9.6%). Prevalence rate of  E. coli was 
highest  among  students  63  (36.4%) 
and  lowest  among  civil  servants  0 
(0.0%). S. aureus had the highest prev-
alence  55  (17.4%)  while  the  group 
identified as others had 0 (0.0%) prev-
alence.
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Using the randomized block design (α 
= 0.1) there was no significant differ-
ence in the way isolates was distribut-
ed in relation to occupation

Table 2 shows the distribution of bac-
terial isolates in terms of age. The vari-
ous age groups which yielded the high-
est  bacterial  isolates  are  as  follows: 
11-20 years had 60 (57.7%) C. violace-
um, 31-40 years had 63 (25.8%) E.coli, 
and 41-50 had 14 (31.1) S. aureus.

Using the randomized block design at 
(α = 0.1), there was a significant differ-
ence in the way isolates was distribut-
ed in relation to age group.

Table 3 depicts distribution of percent-
age susceptibility of isolates from 702 
samples of females with recurrent vag-

inal  discharge in  Ekpoma.  C.  violace-
um generally showed the highest sen-
sitivity  to  the  floro-quinolones  with 
ofloxacin (81.8%) toping the list. C. vi-
olaceum was poorly susceptible to the 
cephalosporines  used.  E  coli  also 
showed  the  highest  susceptibility  to 
the floro-quinilones used in this investi-
gation with sparfloxacin 110 (70.5) be-
ing  on  top.  S.  aureus  which  showed 
100 (71.9%) sensitivity to sparfloxacin 
was the highest  recorded  among the 
antibiotics used for S. aureus. Summa-
ry of the rest of the sensitivity results 
obtained are shown in Table 3.

Using  the completely  randomized de-
sign (α = 0.1) there was significant dif-
ference in the way isolates responded 
to different antibiotics used for treat-
ment.

Table 1: Distribution of Isolates by occupation (1N= 702)

Occupation Number exam-
ined 

Number (%) positive for isolates
C. violaceum2 E. coli3 S. aureus4

Traders 136 70 (51.5) 22 (13.2) 16 (8.8)
Students 173 81 (46.8) 63 (36.4) 25 (7.5)
Teachers 73 12 (16.4) 9 (12.3) 10 (13.7)
Farmers 172 64 (37.2) 50 (29.1) 55 (17.4)

Civil servants 52 5 (9.6) 0 (0.0) 33 (5.8)
Others 96 65 (67.7) 12 (12.5) 0 (0.0)

1N = total number of positive samples, 2C. violaceum = Chromobacterium violaceum,3 

E. coli = Escherichia coli, 4S. aureus= Staphylococcus aureus
Table 2: Distribution of isolate by age group (1N= 702)

Age group 
(yrs) Number examined

Number (%) positive for isolates
2C. violaceum 3E. coli 4S. aureus

< 10 0 0 (0.0) 0 (0.0) 0 (0.0)
11-20 104 60 (57.7) 14 (13.5) 13 (12.5)
21-30 309 147 (47.6) 76 (24.6) 59 (19.1)
31-40 244 80 (32.8) 63 (25.8) 53 (21.7)
41-50 45 10 (22.2) 3 (6.7) 14 (31.1)
>50 0 0 (0.0) 0 (0.0) 0 (0.0)

1N = total number of positive samples, 2C. violaceum = Chromobacterium violaceum,3 

E. coli = Escherichia coli, 4S. aureus= Staphylococcus aureus
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Table 3: The percentage susceptibility profile of 3 different strains of bacte-
rial isolates against some commonly available antibiotics in Ekpoma

Antibiotics
Number (%) positive for

1C. 
violaceum4n=297

2E. coli4n=156 3S. aureus4n=139

Ciprofloxacin 240 (80.8) 96 (61.5) 45 (32.4)
Ofloxacin 243 (81.8) 103 (66.0) 55(39.7) 

Sparfloxacin 230 (77.4) 110 (70.5) 100 (71.9)
Gentamicin 176 (59.3) 86 (55.1) 52 (37.4)
Ampiclox 102 (34.3) 72 (46.2) 40 (28.7)

Cotrimoxazole 136 (45.8) 68 (43.6) 32 (23.0)
Oxacillin 170 (57.2) 70 (44.9) 52 (37.4)

Ceftriaxone 38 (12.8) 86 (55.1) 87 (62.6)
Cefuroxime 40 (13.5) 100 (64.1) 84 (60.4)
Rifampicin  5* 5* 90 (64.7)

Erythromycin 5* 5* 52 (37.4)
1C. violaceum = Chromobacterium violaceum, 2E. coli = Escherichia coli, 3S. aureus= 
Staphylococcus aureus,4 n = total number of positive samples, 5* = antibiotic was not 
used against this isolate
Table 4: Distribution of Isolates from 702 samples of females with recurrent 

vaginal discharge in Ekpoma (N1 =702)

Isolates Number (%) positive 
for isolates

Chromobacterium violaceum 176 (25.1)
Staphylococcus aureus 62 (8.8)

Escherichia coli 81 (11.5)
Chromobacterium violaceum and Staphylococcus aureus 46 (6.6)
Chromobacterium violaceum, Staphylococcus aureusand 

Escherichia coli 31 (4.4)

Escherichia coli and Chromobacterium violaceum 44 (6.3)
Candida albicans 112 (16.0)

Trichomonas vaginalis 31 (4.4)
Chromobacterium violaceum, Staphylococcus aureus, Es-

cherichia coli and Candida albicans
0 (0.0)

1N= Total number of samples examined.

Discussion
Between  the  age  of  puberty  and 
menopause,  various  risk  factors  may 
predispose  females  to  vaginal 
discomfort  and  discharge.  In  Ekpoma 
and  many  parts  of  Africa,  vaginal 
discharge  is  normally  not  seen  as  a 
serious  disease  condition  because  it 
most often stops on slight application 
of  antimicrobial  agents.  It  then 
becomes a cause for concern when a 
recurrent episode is experienced after 
several attempts are made to treat it 
without  success.  This  investigation 
(Table 4) reveals 42.4% incidence of a 
rare  Chromobacterium  violaceum 
involvement  in  recurrent  vaginal 
discharge  (occurring  both  as  a  sole 

agent  of  infection  and  in  association 
with  other  microbes).  Ever  since  the 
first  human infection was reported in 
1927 in Malaya, there is scarcely any 
other report especially in sub-Saharan 
Africa,  except  2  cases  in  Western 
Nigeria and Senegal.3,15,16 To the best of 
our  knowledge,  this  may be  the  first 
report  in  Nigeria  of  involvement  of 
Chromobacterium  violaceum in 
recurrent vaginal discharge.

This  observed  involvement  of  Chro-
mobacterium violaceum in vaginal dis-
charge may be of public health impor-
tance to health care providers in Ekpo-
ma which has few private clinics with 
no specialist or referral hospital. There 
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is no documented report of C. violace-
um involvement in vaginal discharge in 
this region. Many cases are taken to be 
due  to  candidiasis  or  vaginosis  by 
Gardnerella vaginalis. When attempt is 
made  to  culture  the  discharge,  de-
tailed  identification  that  could  have 
warranted  in-depth  sensitivity  testing 
on isolates is not done, due to poor re-
sources. Healthcare providers especial-
ly in Ekpoma therefore resort mostly to 
empirical use of cheap broad-spectrum 
antibacterial  (Septrin)  and  antifungal 
(Nystatin)  agents in attempt to assist 
patients  with  this  problem.  Previous 
study in this region by Agwu et al17 re-
veals significant co-infection of bacteri-
al agents of disease (pneumococcal in-
fection  among  tuberculosis  patients). 
Empirical management of clinically di-
agnosed infection without full laborato-
ry investigation due to poor diagnostic 
facilities  could be complicated by un-
detected  underlying  infections.  This 
may help explain the emergence of C. 
violaceum in  recurrent  vaginal  dis-
charge in this region.

Underlying  defects  in  host  defenses 
which may result  from several  health 
complications  such as  diabetes  melli-
tus,  pregnancy,  pelvic  inflammatory 
disease,  sickle  cell  disease  and  even 
HIV early infection seem to predispose 
to infection.18-21

C. violaceum is a soil and water inhab-
itant, and it is abundant in tropical and 
subtropical  freshwater. It  is especially 
prevalent in water that is stagnant or 
slow-moving.3,5 Ekpoma  is  known  to 
have a general problem of water short-
age. About 75% of the inhabitants de-
pend on underground water reservoirs 
stored during rainy season and also on 
water supplied by water tanker drivers 
from  nearby  streams.  There  is  no 
treated pipe borne water in Ekpoma.

The source of infection of C. violaceum 
among  females  in  Ekpoma  was  not 
very clear.  There was no evidence of 
fresh  wound  infection  or  septicaemia 
among  the  study  population  which 
would have given a clue on infection 

source. We hypothesize soil and water 
contamination of the genital tract dur-
ing compulsory monthly environmental 
sanitations  done  mostly  by  females 
and also recreational activities at few 
stagnant streams available in the com-
munity.  In  relation  to  previous 
reports22 that  relapse  of  the  disease 
may be due to the presence of internal 
organ  abscesses,  introduction  of  the 
bacterium  to  small  abrasions  in  the 
genital tract during sex could also be a 
possibility  especially  in  this  era  of 
prevalent low immunity in sub-Saharan 
Africa mostly due to HIV and malnutri-
tion.  We  also  suggest  contamination 
of vaginal tract during insertion of intra 
uterine devices, contraceptive pills and 
use of poor quality contaminated con-
doms  during  sexual  intercourse.  The 
presence of  E. coli and S. aureus may 
depict feacal contamination of genital 
tract due to poor hygiene and the act 
of cleaning from anus to the vulva af-
ter defecation.23 The observed  C. albi-
cans may be due either to resistance 
to antimicrobial agents or is just part 
of vaginal normal flora.

The  incidence  of  C.  violaceum was 
highest (tables1 and 2) among traders, 
students  and  farmers  with  51.5%, 
46.8%  and  37.2%  respectively.  This 
corresponds to the high incidence ob-
served in age groups 11-20 and 21-30 
years  with  57.7%  and  47.6%,  since 
traders  and  students  in  this  region 
mostly fall within the age group 11-30 
years. 

There was no significant difference in 
prevalence of infection using the Ran-
domized  Block  Design  (RBD)  at  (α = 
0.1) when prevalence of bacterial iso-
lates were compared among different 
occupational groups despite the differ-
ent percentage prevalence observed in 
different  occupational  settings.  This 
means  that  occupation  has  no  rele-
vance in prevalence of isolates among 
subjects. There was also no significant 
difference in prevalence when distribu-
tion of bacterial isolates was compared 
among  themselves.  This  implies  that 
the rate of  occurrence of  one isolate 
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within the same habitat per unit time 
is independent of the presence of oth-
er isolates. 

On the other hand, there was a signifi-
cant difference using the Randomized 
Block Design (RBD) at (α = 0.1) when 
rate of occurrence of bacterial isolates 
were  compared  among  age  groups.  
This implies that different age groups 
vary in the way they respond to infec-
tion by C. violaceum and other bacteri-
al isolates in this investigation. This is 
expected as economic, social and im-
munological factors enhancing disease 
spread  may  vary  with  age.  One  in-
stance of possible reason for the out-
break  of  C.  violaceum among  age 
group 11-30 years may be ascribed to 
high  sexual  active  life,  coupled  with 
marital  and  childbearing  age,  which 
make lots  of  normal  flora and patho-
genic  bacteria  to  thrive  well  in  their 
genital tract2 

Our observation is different from 49% 
Gardnerella varginalis and 28% Gono-
coccus reported by Nnaji  and his col-
leagues  in  Abakaliki,  Ebonyi  State.7 

The absence of  Gardnerella varginalis 
and Gonococcus may be due to better 
preventive and control strategy due to 
more  awareness  of  their  mode  of 
spread.  Another  possibility  could  be 
their  susceptibility  to  broad-spectrum 
antibiotics often used in an attempt to 
treat  the  discharge  presumptively 
without proper diagnosis or due to so-
cial  and  geographical  difference  be-
tween  Ekpoma  and  Abakaliki  where 
these two investigations were conduct-
ed.  

C.  violaceum generally  showed  the 
highest sensitivity to the flouro-quino-
lones with ofloxacin (81.8%) toping the 
list  and  ciprofloxacin  following  with 
(80. 8 %) (Table3). This is in line with 
previous report from Honkong.24 C. vi-
olaceum was poorly susceptible to ce-
phalosporin.  E  coli  also  showed  the 
highest susceptibility to the flouro-qui-
nolones used in this investigation with 
sparfloxacin 110 (70.5%) being on top. 

S.  aureus  which showed 100 (71.9%) 
sensitivity  to  sparfloxacin  was  the 
highest recorded among the antibiotics 
used for S. aureus. 

Though the optimal antibiotic regimen 
is not well known6 some studies advo-
cate  the use of  parenteral  antibiotics 
for an extended period, followed by at 
least 4 weeks with an oral agent, such 
as tetracycline, to prevent relapse6 C 
violaceum is usually susceptible to  in 
vitro chloramphenicol, tetracycline and 
gentamicin.  It  is  variably  sensitive  to 
penicillins and aminoglycosides but is 
resistant  to  most  cephalosporins. 
Erythromycin  seems to  be ineffective 
in vivo regardless of susceptibility test-
ing.24 The observed high efficacy of flu-
oro-quinolones  in  general,  against  C. 
violaceum is  different  from  previous 
reported  resistance  in  Canada.25 and 
also is promising in effective manage-
ment and control of the emerging out-
break.  This  shows  that  the  microbial 
(Streptococcus  pneumoniae)  resis-
tance to quinolone observed by Agwu 
et al 26 in Ekpoma does not apply to C. 
violaceum yet.  Multiple  drug  therapy 
and  antibiotic  surveillance  should  be 
initiated quickly in Ekpoma to help pre-
vent  development  of  drug  resistance 
by  C.  violaceum as  previously 
highlighted27 

Oxacillin  and ampiclox  showed sensi-
tivity of 57.2% and 34.3 % respectively 
to  C.  violaceum.  The  mechanism  of 
penicillin  resistance  to  isolate  is  not 
clear. It may not be a beta-lactamase 
mechanism since some normal vaginal 
flora may prevent  C violaceum eradi-
cation  by  destroying  penicillin,  but 
may be based on antibiotic  tolerance 
where the growth of tolerant bacteria 
is inhibited by relatively low concentra-
tion of antibiotic, but extremely higher 
concentrations  are  needed to  kill  the 
organism.28 Again,  elaborate  surveil-
lance studies and a coordinated multi-
disciplinary  approach  is  required  to 
halt the emergence of penicillin resis-
tant C. violaceum in this region.  
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From Table 3, the observed 59.3% sen-
sitivity to gentamicin is in line with the 
reported  susceptibility  of  isolate  to 
gentamicin.25 The difference in suscep-
tibility of isolates to quinolone (cipro-
floxacin) 80.8% on one hand and amin-
iglycoside  (gentamicin)  59.3% on the 
other  hand may be explained by the 
availability  and high rate of  abuse of 
gentamicin due to low cost and avail-
ability. 

There  was  a  significant  difference  in 
the  sensitivity  of  isolates  to  different 
antibiotics when they were compared 
by  using  Completely  Randomized 
Design14 for unequal number of obser-
vations at (α = 0.1). This again is ex-
pected as different antibiotics have dif-
ferent susceptibility patterns (Table 3). 

In conclusion, human infections caused 
by  C.  violaceum  are  rare  but  when 
they  occur,  are  usually  fatal.  Surveil-
lance  with  improved  diagnostic  facili-
ties  can  increase  awareness  among 
health  care providers  on this  form of 
infection. A high index of suspicion is 
required for diagnosis, especially in the 
presence of a history of outdoor activi-
ties. Appropriate systemic antimicrobi-
al therapy to halt progression of infec-
tion is mandatory,  even when the in-
fection appears to be localized in the 
genital tract.
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